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Bebtcatton 

To those workers in science who through their 
labors determined the values recorded herein^ this 
compilation is dedicated. Their devotion to the 
search for the constants of nature and the dis^ 
semination of this knoudedge are the foundations 
upon which rest the achievements of applied 


science. 




PREFACE 

This book is the result of a number of years’ experience in the com- 
piling and editing of data useful to chemists. In it an effort has been 
made to select material to meet the needs of chemists who cannot com- 
mand the unlimited time available to the research specialist, or who lack 
the facilities of a large technical library which so often is not convenient- 
ly located at many manufacturing centers. If the information contained 
herein serves this purpose, the compiler will feel that he has accomphshed 
a worthy task. Even the worker with the facilities of a comprehensive 
library may find this volume of value as a time-saver because of the 
many tables of numerical data which have been especially computed for 
this purpose. 

Every effort has been made to select the most reliable information 
and to record it with accuracy. Many years of occupation in this type of 
work bring a realization of the opportunities for the occurrence of 
errors, and while every endeavor has been made to prevent them, yet it 
would be remarkable if the attempts towards this end had always been 
successful. In this connection it is desired to express appreciation to those 
who in the past have called attention to errors and it will be greatly 
appreciated if this be done again with the present compilation for the 
publishers have given their assurance that no expense will be spared in 
making the necessary changes in subsequent printings. 

It has been aimed to produce a compilation complete within the limits 
set by the economy of available space. One difficulty always at hand to 
the compiler of such a book is that he must decide what data are to be 
excluded in order to keep the volume from becoming unwieldy because 
of its size. He can hardly be expected to have an expert’s knowledge of 
all branches of the science nor the intuition necessary to decide in all 
cases which particular value to record especially when many differing 
values are given in the Uterature for the same constant. If the expert 
in a particular field will judge the usefulness of this book by the data 
which it supplies to him from fields other than his specialty and not by 
the lack of highly specialized information in which only he and his co- 
workers are interested (and with which he is familiar and for which he 



would never have occasion to consult this compilation), then an esti- 
mate of its value to him will be apparent. However, if such specialists 
will call attention to missing data with which they are familiar and which 
they believe others less specialized will also need, then works of this 
type can be improved in succeeding editions. 

Many of the gaps in this volume are caused by the lack of such infor- 
mation in the literature. It is hoped that to one of the most important 
class of workers in chemistry, namely the teachers, the book will be of 
value not only as an aid in answering the most varied questions with 
which they are confronted by interested students, but also as an in- 
spiration through what it suggests by the gaps and inconsistencies, 
challenging as they do the incentive to engage in the creative and ex- 
perimental work necessary to supply the missing information. 

While the principal value of the book is for the professional chemist 
or student of chemistry, it should also be of value to many people not 
especially educated as chemists. Workers in the natural sciences — 
physicists, mineralogists, biologists, pharmacists, engineers, patent 
attorneys, and librarians, are often called upon to solve problems dealing 
wdth the properties of chemical products or materials of construction. 
For such needs this compilation supplies helpful information and will 
serve not only as an economical substitute for the costly accumulation 
of a large library of monographs on specialized subjects, but also as a 
means of conserving the time required to search for information so 
widely scattered throughout the literature. For this reason especial care 
has been taken in compiling a comprehensive index and in furnishing 
cross references with many of the tables. 

It is hoped that this book will be of the same usefulness to the worker 
in science as is the dictionary to the worker in literature, and that its 
resting place will be on the desk rather than on the book shelf. 

N. A. Lange. 

Cleveland, Ohio. 

May 2, 1934. 
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PREFACE TO THE FIFTH EDITION 


A number of new tables make their appearance in this FIFTH EDITION. ‘ 
These are listed below. All of the subject matter in the previous edition has 
been retained with the exception of the Table of Suffixes used in the nomencla- 
ture of organic compounds. The subject matter of this table has been aug- 
mented to include prefixes and symbols, and is now incorporated in the Glossary 
of Organic Chemistry Nomenclature. Much of the material in the previous edi- 
tion has been completely rewritten and extended as listed below. The new tables 
and extensions of previous tables have necessitated the addition of 174 pa^es. 

Perhaps the most in^rtant change in this edition is the complete revision of 
the table of Physical Constants of Organic Compounds. This table has been 
increased to include 6507 compounds with a corresponding list of more than 3500 
synonyms. As in previous editions each compound, wherever it is possible, is 
given its Beilstein Reference. Many changes in standing matter throughout the 
work have Ix^n made to keep the information accurate and up-to-date. These 
changes, while less noticeable than additions of new subject matter, are just as 
important in providing a reference work of reliability. 

The following is a list of the tables not in the previous edition and now offered 
for the first time: 


PERIODIC TABLE (Deraing) 

FLAMMABLE LIQUIDS 
FLAME TEMPERATURES 
PLASTICS 

FLUORESCENCE OF CHEMICALS. MINERALS. AND GEMS 
WATER FOR INDUSTRIAL USE 


The following tables in the previous edition have been extended or completely 
rewritten: 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS 
FORMULA INDEX to the Table of Physical Constants of Organic Compounds 
MELTING POINT INDEX to the Table of Physical Constants of Organic 
Compounds 

NOMENCLATURE OF ORGANIC COMPOUNDS 
ORGANIC REAGENTS FOR INORGANIC ANALYSIS 
COMMON HAZARDOUS CHEMICALS 
VITAMINS 

DRINKING WATER STANDARDS 

STANDARD CALIBRATION TABLE for the ChromebAlumel Thermocouple 
PROBABLE VALUES OF THE GENERAL PHYSICAL CONSTANTS 
DENSITIES OF AQUEOUS SOLUTIONS OF HYDROCHLORIC. NITRIC, 
AND SULFURIC ACIDS to Include Corresponding Values of Normality 
TRADE NAMES OF CHEMICALS 

TWO HUNDRED YEAR CALENDAR increased to a THREE HUNDRED 
YEAR CALENDAR 

vii 



The compiler, in presenting this FIFTH EDITION, wishes to express his in- 
debtedness and appreciation to users of previous editions who have made sug- 
gestions for improvement or called attention to errors. Such suggestions have 
had much to do in improving this edition and making possible a compilation of 
maximum usefulness to its users. It is hoped that this cooperation will continue. 

December, 1943. N. A. LANGE. 
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FIRST AID MEASURES FOR ACCIDENTS AND 
ANTIDOTES OF POISONS 

By W. F. von Oettingen, M. D., Ph. D. 

The following directions are intended as first aid measures for accidents 
and different forms of poisoning. In laboratories connected with institu- 
tions or plants which have first aid stations or emergency hospitals, any 
injury should be reported immediately. If such facilities are not available, 
and whenever the case is of a more serious nature, a physician should be 
summoned at once and, in order to avoid any delay, the items in parentheses 
should be ready for his use upon his arrival. 

Treatment of Burns 

In any case of extensive burns of any degree, call physician. 

1. From fire, steam and hot objects. 

(a) First degree {reddening): Oil dressing or bland ointment; gauze 
saturated with pure vegetable or mineral oil. 

{b) Second degree (blisters) : Cover blister with sterile gauze saturated 
with a 5% solution of tannic acid and renew the dressing at intervals. 

(c) Third degree (destruction of tissue): Cover wound with dressing 
of 5% tannic acid and call a physician. (Prepare sterile bandaging 
material; arrange facilities for sterilizing instruments with boiling water; 
in case of shock: caffeine sodio-benzoate or salicylate for hypodermic 
injection; normal saline solution.) 

2. From acids (hydrochloric, nitric, phosphoric, and sulfuric 
acids, and chlorine or bromine). Wash with large quantities of 
water, tlien with 5% sodium bicarbonate solution, and apply oil dress- 
ing. (In case of extensive and severe bums prepare materials for physi- 
cian as directed under 1 , c.) 

Burns from hydrofluoric acid. Wash bum immediately in cold running 
water until the white coagulated appearance of the area has been re- 
placed by redness, or for a period of at least 4 to 6 hours. Then apply 
a freshly prepared 20% suspension of magnesium oxide in glycerol. (Pre- 
pare a 10% magnesium sulphate solution; material for oil dressing; 
facilities for the sterilization of instruments with boiling water.) 

3. From alkalies: Wash the injury with large quantities of water, 
and cover the woundw^JJ^MMil^^ or bland ointment. (In case of 
extensive bumsjjpi^^^giaf^fii^s ^^5?5j%^ciau as directed under 1, c.) 

4. From ^ohol and then apply an 
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oil dressing. (In case of extensive bums prepare materials for physician 
as directed under 1, c.) 

5. Burns of the eye should be flushed with large quantities of water, 
covered with sterile gauze, and medical aid should be summoned at 
once. 

Treatment of Cuts 

Clean the wound mechanically using sterile forceps or sterile gauze 
and paint the area surrounding the injury with 3.5% tincture of iodine. 

If the cut is small, scrub with soap and water, cover with sterile gauze 
and bandage or adhesive tape. 

If the cut is severe and bleeding freely apply a ligature between the 
site of the injury and the heart in case tlie blood is red and the flow 
intermittent; if the blood is daik and the flow continuous, apply the 
ligature between the injury and the periphery. Cover the wound 
with sterile gauze until arrival of the physician. (Prepare sterile 
bandaging material, facilities for sterilizing instruments with boiling 
water; and in case of severe hemorrhage several liters of sterilized 
physiological saline solution (0.9% solution of sodium chloride in 
water) and caffeine sodio-benzoate for hypodermic injection.) 

Collapse 

Lay the patient flat on the floor and let him inhale vapors of am- 
monia * or smelUng salts; stimulate the skin by rubbing with stiff brushes. 
Administer whiskey or coffee if patient is able to swallow. In case the 
respiration is shallow or arrested, start artificial respiration preferably 
with simultaneous administration of oxygen-6% carbon dioxide mix- 
ture. (Prepare camphor oil, caffeine sodio-benzoate for hypodermic 
injection, sterilized physiological saline solution (0.9% solution of sodium 
chloride in water) and a cylinder of oxygen-6% carbon dioxide.) 

Treatment of Poisonings 

Call physician. If cause is known, follow immediately the directions 
given below. 

Acids. When taken orally, rinse the mouth with water then with 5% 
sodium bicarbonate; give milk and a suspension of 10 grams of 
magnesium oxide (magnesia) in 150 cc of water; or limewater and 
oil; or a thin flour paste. (Prepare stomach tube, physiological 
saline solution prepared as directed under collapse, camphor oil and 
solution of caffeine sodio-benzoate.) 

Alcohols. Give large quantities of warm water and if possible gastric 

* Oituta. 
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lavage, emetics such as mustard water, and coffee. (Prepare 
caffeine sodio-benzoate, and oxygen-6% carbon dioxide mixture; 
stomach tube.) 

Aldehydes. Give a tumbler full of 0.2% ammonia followed within 
a few minutes by milk. (Prepare stomach tube, caffeine sodio- 
benzoate, physiological saline as directed above, and oxygen-6% 
carbon dioxide mixture.) 

Alkaloids. Immediately give one or two tablespoonfuls of purified 
charcoal in suspension in a glass of water; then give an emetic 
such as soap water. (Prepare caffeine sodio-benzoate, chloral 
hydrate, chloroform, and oxygen-6% carbon dioxide mixture.) 

Ammonia. Administer large quantities of water containing vinegar 
or lemon juice and later give olive oil. (Prepare materials as given 
above for acids for use of the physician upon his arrival.) 

Aniline. If taken by mouth, give large quantities of soap water, ad- 
minister oxygen freely, combined with aitificial respiration if 
necessary, saline cathartics, give no alcohol or oils. If inhaled, 
transfer patient to fresh air, let him have absolute rest and let liim 
inhale oxygen. (Prepare materials as given under acids. Keep 
oxygen-6% carbon dioxide mixture ready.) 

Arsenic or Antimony. Give an emetic such as soap water and a 
cathartic such as epsom salts; do not rely upon chemical antidotes, 
(Prepare stomach tube, physiological saline, and caffeine sodio- 
benzoate.) 

Arsine. Absolute rest; free administration of oxygen-6% carbon 
dioxide mixture. (Prepare facilities for sterilizing instruments 
with boiling water, caffeine sodio-benzoate, and oxygen-6% carbon 
dioxide mixture.) 

Barium salts. Give emetics such as soap water, and saline cathar- 
tics such as epsom or Glaubers salts. (Prepare stomach tube, and a 
25% magnesium sulfate solution for hypodermic injection.) 

Benzene. If taken by mouth, give emetics such as soap water or mus- 
tard water, cathartics, artificial respiration with simultaneous 
administration of oxygen, coffee. (Prepare stomach tube, caffeine 
sodio-benzoate, and oxygen-6% carbon dioxide mixture.) If 
inhaled, transfer patient to fresh air, prevent chilling, let him have 
absolute rest, if necessary let him inhale oxygen until physician 
arrives. 
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Carbolic acid. Give soap water as an emetic, large quantities of 
water, syrup of lime, or a solution of one part of potassium perman- 
ganate in 4000 parts of water. (Prepare stomach tube, caffeine 
sodio-benzoafe, oxygen-6% carbon dioxide mixture.) 

Carbon monoxide, Ethylene, Acetylene, Illuminating gas. 
Transfer patient to fresh air, prevent chilling, administer oxygen, 
if respiration is slow, irregular or intermittent, this should be com- 
bined with the administration of 6% carbon dioxide and artificial 
respiration in case the respiration has stopped. (Prepare caffeine 
sodio-benzoate, oxygen-6% carbon dioxide mixture.) 

Chlorine, Bromine. If taken orally, rinse mouth with 3% sodium 
bicarbonate and magnesium oxide in water; give milk and suspen- 
sion of 10 g. magnesium oxide in 150 cc of water. (Make prepara- 
tions for the arrival of physician as directed under acids,) If 
inhaled, follow the treatment as given under phosgene. 

Hydrocyanic acid. Cyanides. If taken orally, give a 1% solution 
of sodium thiosulfate or 0.025% solution of potassium permanganate 
alkalinized with sodium bicarbonate. Give an emetic such as 
mustard water or soap water and have patient inhale the contents 
of one pearl of amyl nitrite. Give artificial respiration with free 
administration of oxygen. (Prepare caffeine sodio-benzoate, 
oxygen-6% carbon dioxide mixture, stomach tube, several liters 
of an aqueous 0.05% potassium permanganate solution). If in- 
haled, start with inhalation of one pearl of amyl nitrite and arti- 
ficial respiration with administration of oxygen. 

Hydrogen sulfide. Artificial respiration with simultaneous adminis- 
tration of oxygen. (Prepare oxygen-6% carbon dioxide mixture.) 

Iodine. Give an emetic such as soap water; a 1% aqueous solution 
of sodium thiosulfate (Hypo); starch paste; milk. (lh*epare 
stomach tube and several liters of an aqueous 1% sodium thiosulfate 
solution.) 

Lead compounds. Give large quantities of epsom salt. (Prepare 
stomach tube.) 

Mercury compounds. Immediately give three raw eggs in a quart 
of milk and an emetic such as soap water. (Prepare stomach tube, 
hydrogen peroxide, and an hypophosphite-peroxide mixture com- 
posed of 1 gram sodium hypophosphite, 5 cc hydrogen peroxide, 
and 10 cc of water for each 0.1 gram of mercuric chloride in the 
stomach of the patient.) 
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Morphine alkaloids. Give strong coffee, hot bath and artificial res- 
piration. (Prepare oxygen-6% carbon dioxide mixture, caffeine 
sodio-benzoate, 0.1% atropine sulfate solution for hypodermic use, 
stomach tube, and several liters of a 0.1% solution of potassium 
permanganate in water.) 

Nitric vapors. Absolute rest ! ! ! , even in moderate poisoning; in- 
halation of oxygen. (Prepare caffeine sodio-benzoate, facilities 
for sterilization of instruments with boiling water, and physio- 
logical saline solution as directed under collapse.) 

Nitro compounds. Give emetic such as mustard water, and saline 
cathartics; avoid alcohol, fats and oil. (Prepare stomach tube, 
caffeine sodio-benzoate, and oxy gen-6% carbon dioxide mixture.) 

Oxalic acid. Give emetic such as mustard water; syrup of lime, 
lime water; castor oil. (Prepare stomach tube; sterile aqueous 
3% solution of calcium lactate or calcium gluconate in ampoules 
for intravenous injection.) 

Permanganate. Give water; emetic such as mustard water; starch 
paste. (Prepare stomach tube.) 

Phosgene. Absolute rest ! ! !, even in moderate cases; inhalation of 
oxygen. (Prepare oxygen-6% carbon dioxide mixture, caffeine 
sodio-benzoate, and facilities for sterilization of instruments. 

Phosphorus. Give 200 cc of a 0.2% aqueous solution of copper 
sulfate. Avoid fats and oils. (Prepare stomach tube, several 
liters of a 0.2% aqueous solution of copper sulfate, a 0.1% aqueous 
solution of potassium permanganate, liquid petrolatum.) 

Pyridine. Give large quantities of tea or coffee; artificial respiration. 
(Prepare stomach tube, tannic acid, caffeine sodio-benzoate, and 
oxygen-6% carbon dioxide mixture.) 

Scxlium fluoride. Roach powder insecticide. Give lime water or 
weak solutions (2%) of calcium chloride. (Prepare for gastric 
lavage, keep lime water ready and 1% sterile solution of calcium 
chloride for intravenous injection, or calcium gluconate for intra- 
muscular injection.) 

Silver compounds. Give large quantities of common salt or sodium 
chloride solution. (Prepare stomach tube.) 

Tin compounds. Give emetic such as soap water; milk of magnesia; 
oils. (Prepare stomach tube, caffeine sodio-benzoate.) 

Zinc compounds. Give emetic such as soap water, and an egg in milk. 
(Prepare stomach tube, caffeine sodio-benzoate.) 



ATOMIC WEIGHTS AND NUMBERS 

(See also Table of Physical Constants of Inorganic Compounds) 


« 


Name 

Symbol 

Atomic 

Weight* 

Logarithm of 
Atomic Weight 

Atomic 

Number 

Valence 

Aluminum 

Ai 

26.97 

1.43088 

13 

3 

Antimony 

Sb 

121.76 

2.08551 

51 

3,5 

Argon 

A 

39.944 

1.60145 

18 

0 

Arsenic 

As 

74.91 

1.87454 

33 

3.5 

Barium 

Ba 

137.36 

2.13786 

56 

2 

Beryllium 

Be 

9.02 

0.95521 

4 

2 

Bismuth 

Bi 

209.00 

2.32015 

83 

3,5 

Boron 

B 

10.82 

1.03423 

5 

3 

Bromine 

Br 

79.916 

1.90264 

35 

1,3, 5,7 

Cadmium 

Cd 

112.41 

2.05081 

48 

2 

Calcium 

Ca 

40.08 

1.60293 

20 

2 

Carbon 

C 

12.010 

1.07954 

6 

2,3,4 

Cerium 

Ce 

140.13 

2.14653 

58 

3,4 

Cesium 

Cs 

132.91 

2.12355 

55 

1 

Chiorine 

Cl 

35.457 

1.54970 

17 

1, 3, 4, 5, 7 

Chromium 

Cr 

52.01 

1.71609 

24 

^3,6 

Cobalt 

Co 

58.94 

1.77041 

27 

2,3 

Coiumbium 

Cb 

92.91 

1.96806 

41 

3, 4,5 

Copper 

Cu 

63.57 

1.80325 

29 

L 2 

Dysprosium 

Dy 

162.46 

2.21075 

66 

3 

Erbium 

Er 

167.2 

2.22324 

68 

3 

Europium 

Eu 

152.0 

2.18184 

63 

3 

Fluorine 

F 

19.00 

1.27875 

9 

1 

Qadclinium 

Qd 

156.9 

2.19562 

64 

3 

Gallium 

Ga 

69.72 

1.84336 

31 

2,3 

Germanium 

Ge 

72.60 

1.86094 

32 

2,4 

Gold 

Au 

197.2 

2.29491 

79 

1,3 

Hafnium 

Hf 

178.6 

2.25188 

72 

4 

Helium 

He 

4.003 

0.60239 

2 

0 

Holmium 

Ho 

164.94 

2.21352 

67 

3 

Hydrogen 

H 

1.0080 

0.0034605 

1 

1 

Indium 

in 

114.76 

2.05979 

49 

3 

Iodine 

1 

126.92 

2.10353 

53 

1,3, 5,7 

Iridium 

Ir 

193.1 

2.28578 

77 

3, 4 

Iron 

Fe 

55.85 

1.74695 

26 

2,3 

Krypton 

Kr 

83.7 

1.92273 

36 

0 

Lanthanum 

La 

138.92 

2.14276 

57 

3 

Lead 

Pb 

207.21 

2.31641 

82 

2,4 

Lithium 

Li 

6.940 

0.84136 

3 

1 

Lutecium 

Lu 

174.99 

2.24304 

71 

3 

Magnesium 

Mg 

24.32 

1.38596 

12 

2 

Manganese 

Mn 

54.93 

1 .73981 

26 

2,3. 4, 6,7 


^International Atomic Weighta: Jour. Am. Chem. Soc. 63, 850 (1941). 
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ATOMIC WEIGHTS AND NUMBERS 


Name 

Symbol 

Atonuc 

Weight* 

Logarithm of 
Atomic Weight 

Atomic 

Number 

Valence < 

Mercury 

Hg 

200.61 

2.30235 

80 

1,2 

Molybdenum 

Mo 

96.95 

1.98204 

42 

3, 4, 6/6 

Neodymium 

Nd 

144.27 

2.15918 

60 

3 

Neon 

Ne 

20.183 

1.30499 

10 

0 

Nickel 

Ni 

58.69 

1.76856 

28 

2,3 

Nitrogen 

N 

14.008 

1.14638 

7 

3.5 

Osmium 

Os 

190.2 

2.27921 

76 

2, 3, 4, 6, 8 

Oxygen 

0 

16.0000 

1.20412 

8 

2 

Palladium 

Pd 

106.7 

2.02816 

46 

2,3,4 

Phosphorus 

P 

30.98 

1.49108 

15 

3.5 

Platinum 

Pt 

195.23 

2.29055 

78 

2,4 

Potassium 

K 

39.096 

1.59218 

19 

1 

Praseodymium 

Pr 

140.92 

2.14897 

59 

3 

Protactinium 

Pa 

231 

2.36361 

91 

5 

Radium 

Ra 

226.05 

2.35421 

88 

2 

Radon 

Rn 

222 

2.34635 

86 


Rhenium 

Re 

186.31 

2.27023 

75 

4, 6. 7 

Rhodium 

Rh 

102.91 

2.01246 

45 

2.3 

Rubidium 

Rb 

85.48 

1.93186 

37 

1 

Ruthenium 

Ru 

101.7 

2.00732 

44 

2(?). 3, 4, 6,8 

Samarium 

Sm 

150.43 

2.17734 

62 

3 

Scandium 

Sc 

45.10 

1.65418 

21 

3 

Selenium 

Se 

78.96 

1.89741 

34 

2,4,6 

Silicon 

Si 

28.06 

1.44809 

14 

4 

Silver 

Ag 

107.880 

2.03294 

47 

1 

Sodium 

Na 

22.997 

1.36167 

11 

1 

Strontium 

Sr 

87.63 

1.94265 

38 

2 

Sulfur 

S 

32.06 

1.50596 

16 

2,4,6 

Tantalum 

Ta 

180.88 

2.25739 

73 

3. 4, 5 

Tellurium 

Te 

127.61 

2.10588 

52 

2, 4,6 

Terbium 

Tb 

159.2 

2.20194 

65 

3 

Thallium 

Tl 

204.39 

2.31046 

81 

1. 3 

Thorium 

Th 

232.12 

2.36572 

90 

4 

Thulium 

Tm 

169.4 

2.22891 

69 

3 

Tin 

Sn 

118.70 

2.07445 

50 

2.4 

Titanium 

Ti 

47.90 

1.68034 

22 

3. 4 

Tungsten 

W 

183.92 

2.26463 

74 

2. 4,6 

Uranium 

U 

238.07 

2.37671 

92 

4.6 

Vanadium 

V 

50.95 

1.70714 

23 

2. 3. 4, 5 

Xenon 

Xe 

131.3 

2.11826 

54 

0 

Ytterbium 

Yb 

173,04 

2.23815 

70 

3 

Yttrium 

Y 

88.92 

1.94900 

39 

3 

1 Zino 

Zn 

65.38 

1.81644 

30 

2 

1 Ziroonlum 

2r 

91.22 

1.96009 

40 

4 


'^International Atomic Weights; Jour. Am. Chem. Soc. 63, 860 (1941). 
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A TABLE OF COMMON 

Prepared by Commitlees of the National Fire Protection 

Tentatively adopted 1928, adopted 1929, 

These columns are informative only ; it is not considered necessary that the material 
be kept or stored only in the containers as listed, nor that eacli package be labeled. 


Usual Shipping 
Container 


Life Hacard 


Fire Fighting Phases 


Acetic Acid (Glacial) 

Glass carboys and 
barrels. 

Expands on solidi- 
fication and may burst 
container unless kept 
at a temperature above 
16° C. (60.8° F.). 

Acetone 

Carboys , steel 
drums, tank cars. 


Aluminum Dust 
Barrels or boxes. 


Aluminum Resinate 
Wooden barrels. 


May cause painful 
burns of skin. 


Toxicity of a com- 
paratively low order. 


Extinguishing agent, wa- 
ter. 


Lighter than water. 

(Sp. gr. 0.792) but soluble 
in it in all proportions. 
Water, particularly in the 
form of spray, is the best 
extinguisher. Ceirbon di 
oxide may also be used. 
Automatic sprinkler sys- 
tems or total-flooding c€ur- 
bon dioxide systems may 
be employed for protection 
in storage rooms. 


Smother with sand, ash- 
es, or rock dust. Do not use 
water, which may cause ex- 
plosion. 


Ammonia (Anhydrous) 


Steel cylinders or 
steel tank cars. 


Irritant. An outstand- 
ing serious effect pro- 
duced by ammonia in 
concentrations of the 
order of Yi % by volume 
for duration of exposure 
of the order of hour 
is blindness. A concen- 
tration of 0.03% of am- 
monia in air for dura- 
tion of exposure of the 
order of to 1 hour, ac- 
cording to Lehmann, 
does not cause serious 
effects. 


Soluble in water. Hose 
streams comparatively ef- 
fective in removing the gas 
from the atmosphere. 
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HAZARDOUS CHEMICALS 

Association and American Chemical Society, 

amended 1931, 1935, 1938, 1939, 1941, 1942. 

The requirements in the table on the storage of containers refer to chemicals in usual 
containers, and are not intended to apply to small bottles of chemicals such as are 
found in drug stores and chemical laboratories. 


Fire Hasard 


Storage 


Dangerous in contact with chromic acid, so- 
dium peroxide or nitric acid; yields moderately 
flammable vapors above flash point 104° F. 


Safeguard against mechani- 
cal injury. Isolate from oxidiz- 
ing materials as noted under 
Fire Hazard. 


A volatile liquid. Gives off vapors which 
form with air flammable and explosive mixtures. 
Flash |X)int —16° C. (3° F.). Explosive range 
2,55% to 12.8% (upward propagation). The 
ignition temperature is comparatively high, be- 
ing within tiie range 538° to 566° C. (1000° to 
1050° F.). The vapors are heavier than air 
(vapor density 2). hire hazard slightly less than 
that of gasoline. 


Safeguard containers against 
mechanical injury. Only elec- 
trical equipment of the explo- 
sion-proof type, Group D 
classification, permitted in at- 
mospheres containing acetone 
vapor in fleunmable propor- 
tions. 


Forms flammable and explosive mixtures with 
air. 


Keep in dry place. In case 
of fire do not use water; it may 
cause an explosion. 


Combustible. 


Storage should be ventilated 
and safeguarded as for oil 
storage building. 


Gas density 0.60 (air = 1). Not flammabje in 
air except in comparatively high concentration, 
which is seldom encountered under practical con- 
ditions, the low limit of the flammable or ex- 
plosive rang<* being about 15% to 16% and the 
upper limit about 2^% to 26% by volume (hori- 
zontal propagation). The presence of oil will in- 
crease the fir(' liazard. Ammonia aqua does not 
burn. 


Safeguard against mcchani- 
cnl injury and excessive heat- 
ing of cylinders or tanks. 
Fire-resistive storage recom- 
mended. In combustible build- 
ings or if near combustibles, 
sprinklered storage recom- 
mended. Isolate from other 
chemicals, particularly chlo- 
rine, bromine, iodine and min- 
eral acids. 
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A TABLE OF COMMON 


Uaual Shipping 

Container Life Hasard 

Ammonium Perchlorate 
Woodjen beirrels or 
kegs and glass bottles. 


Fire Fighting Phases 


Antimony Pentasulfide; (Golden Antimony Sulfide) SbjSj 

Fiber drums or tins. Gaseous products of Practically insoluble in 

Used in manufac- combustion contain sul- water. Use water, 
ture of matches, am- fur dioxide and are ir- 
munition and fire ritating and corrosive, 
works, and of certain 
rubber compounds. 

Barium Chlorate 

Wooden boxes, bar- See potassium chlorate, 

rels or kegs. 


Barium Nitrate 

Wooden boxes; bar- Soluble in water. Poi- See sodium nitrate, 

rels. sonous when taken in- 

ternally. 

Barium Peroxide 
Tightly closed metal 
containers packed in 
wooden boxes or bar- 
rels; or in bulk in metal 
barrels or drums. 

Benzoyl Peroxide (Dry granular or powdered wet) 

pry granular raa- Dust irritating to eyes Water, carbon dioxide, 

terial in individual one- and lungs. Use goggles foam, sand, soda ash, or 

pound containers in- and dust respirator in rock dust may be used as 

side wooden boxes; dusty atmospheres. extinguishing agents, 

finely powdered ma- 
terial shipped wet 
(30% water by weight) 
in glass containers 
placed inside tightly 
sealed metal contain- 
ers in wooden boxes or 
in aluminum drums. 

Ik 

Bleaching Powder; Calcium Hypochlorite; Chlorinatc^d Lime; Chloride of 
Lime (incorrect name) 

Air-tight tin con- Corrosive. Irritating Fires where the com- 

tainers, wooden bar- to skin, eyes, and lungs. pound is present may l)e 

rels, and steel drums. See chlorine. lought with water, prefer- 

Encountered in pa- ably spray. Protect eyes 

per, textile, disinfect- and skin, using gas mask of 

ant and alkali indus- a type approved by Bureau 

tries; also where water of Mines, 

purification processes 
are employed. 


Smother with sand, ash- 
es, or rock dust. Do not 
use water. 
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HAZARDOUS CHEMICALS 

Fire Hazard 


Storage 


Oxidizing material. May explode in a fire. Safeguard against mechanic 

Hazard classes with potassium chlorate. cal injury. Isolate from mineral 

acids, also from combustibles. 


Combustible. Readily ignited by a small 
flame. Hazardous in contact with oxidizing ma- 
terial. Yields flammable hydrogen sulfide on 
contact with mineral acid. 


Safeguard against mechani- 
cal injury. Isolate from acids, 
chlorates, njtrates, and other 
oxidizing agents. 


Oxidizing material. Hazard classes with po- Isolate, 

tassium chlorate. 


Oxidizing material. Hazard in class with so- 
dium nitrate. 


Do not store with com- 
bustible materials. 


Oxidizing material. Hazard in class with so- 
dium peroxide. 


Do not store with combusti- 
ble materials. 


Highly flammable in the dry state. Strong 
supporter of combustion. Do not subject dry 
material to heat of friction or grinding. 

Not miscible with water. 


Store in a cool ventilated 
place. Powder should be stored 
with not less than 30% 
water by weight. Keep away 
from all sources of heat and 
separate from all combustible 
materials and acids. 


Not combustible but evolves chlorine and at 
higher tempt^ratures oxygen. With acids or 
moisture evolves chlorine freely at ordinary 
temperatures. See chlorine. 


Store in cool, dry, well venti- 
lated place away from com- 
bustibles. See chlorine. Rup- 
ture of drums containing 
bleaching powder, particularly 
if the chlorine content is high, 
may result from exposure to 
heat. 



A TABLE OF COMMON 


Usual Shipping 
Container 

Borneol 

Barrels, kegs, boxes 
and tins. 

Bromine 

Glass bottles; earth- 
en jugs. 

Bottles should be 
surrounded by incom- 
bustible packing. 

Bronze Dust 
Barrels or boxes. 


Butane 

Steel cylinders. 

Calcium Carbide 
Iron drums and tin 
cans. 


Life Hazard 


Corrosive; at ordinary 
temperatures gives off 
poisonous suffocating 
vapors. 


Serious under fire con- 
ditions. 


Calcium Oxide; Quick Lime 
Wooden barrels and 
bags. 


Camphene 

Tins. 


Camphor 
Tins and wooden 
kegs. 


Carbolic Acid — See Phenol, 


Carbon Disulfide 

Small glass, earth- 
enware, or metal con- 
tainers packed in out- 
side barrels or boxes 
(See I. C. C. Regula- 
tions). Steel drums, 
steel tank cars. 

Carbon disulfide 
should never be trans- 
ferred by means of air. 
Use inert gas, water, 
or pump. Use a wood 
measuring stick for 


Toxic. 3200 to 3850 
parts of vapor per mil- 
lion (0.32 to 0.385% by 
volume) may cause dan- 
gerous illness in to 1 
hour. Direct contact 
with the skin should be 
avoided. IVoducts of 
combustion contain sul- 
fur dioxide, which in 
concentrations of 0.2% 
by volume in air may 
cause serious injury in 


Fire Fighting Phaaee 


See camphor. 


Smother with sand or 
ashes. 


Smother with sand or 
ashes. Do not use water. 


Smother with sand or 
ashes. Avoid water. 


Smother with sand or 
ashes. Chemical streams. 
Avoid water. 


Heavier than water (Sp. 
gr. 1.29) and sparingly sol- 
uble in it. Use sand, carlx)n 
dioxide, or other inert gas as 
extinguishing agents. Cool- 
ing and blanketing action of 
water may be utilized in 
case of fires in metal con- 
tainers or tanks. Total- 
flooding carlxm dioxide sys- 
tems may be employed lor 
protection in storage rooms. 
Foam not effective. Do not 
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HAZARDOUS CHEMICALS 

Fire Hazard Storaflpe 


Combustible. Hazard similar to camphor. Store in well-ventilated com- 

partment or building. 

Causes oxidizing effect, resulting in heating Isolate; safeguard against 

and may cause fire when in contact with organic mechanical injury, 

material. 


When aluminum is present forms flammable Bronze dust free from aliimi- 

and explosive mixtures with air. Composition niim not considered dangerous, 
usually free from aluminum. 


Flammable gas under pressure. Classes with Safeguard against mechan- 

gasoline vapor in fire hazard. ical injury. Keep cool. 


Gives off acetylene gas on contact with water Store in dry, well-ventilat- 
or moisture. ed place in accordance with 

N.F.P.A. Standards. 


Heats upon contact with water or moisture Isolate; store in dry place 

and may cause ignition of organic material. away from water or moisture. 
Swells when moist and may burst container. 


When heated gives off flammable vapors. Isolate; keep in unheated 

Classens with turpentine. compartment away from fire 

or heat. 


Harnmable; gives off flammable vapors when Detach from other storage, 

heated which may form explosive mixture with Keep in well-ventilated room 
air. Flash point 180° F. remote from fire. 


A highly volatile liquid with an offensive odor, 
giving off even at comparatively low tempera- 
tures vapors which form with air flanimahle and 
explosive mixtures. Flash point — 30°C. (—22° 
F.). Flammable range 1% fo 50% (upward 
propagation). The ignition temperature is dan- 
gerously low, being al>out 100° to 106° C. (212° 
to 223° F.). It is endothermic, and the vapor may 
l)e ignited by a heavy blow. The vapors are heav- 
ier than air (vapor density 2.62), and may travel 
a considerable distance to a source of ignition and 
flash back. More hazardous than gasoline. 


Isolate and safe-guard con- 
tainers against mechanical in- 
jury and metallic blows, and 
keep in unheated compart- 
ment away from sunlight and 
any source of ignition, includ- 
ing electric lighting fixtures 
and other electrical equipment. 

Storage tanks should be con- 
structed over concrete baisins 
containing water, EUld the car- 
bon disulfide kept blanketed 
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Uaual Shipping 
Container 


Life Haxard 


Ca^tbon Disulfide (Continued) 
measuring contents of hour or less. Often 


storage tanks or tank 
cars. Tank cars when 
being loaded or un- 
loaded should be well 
grounded. Do not dis- 
pose of carbon disul- 
fide by pouring it on 
the ground. Provide a 
safe place for burning 
it. 

Charcoal (Wood) 

Boxes, barrels, bags, 
or bulk. 


Chinese Wax 
Burlap bags and 
wooden barrels. 

Chlorine 

Steel cylinders and 
tank cars. 


poisonous carbon mon- 
oxide is present in the 
products of combustion. 


There is danger from 
carbon monoxide poi- 
soning during burning 
unless adequate ventila- 
tion is provided. 


Corrosive. Irritating 
to eyes and mucous 
membrane. 

Toxic. 0.004% to 
0.006% by volume in air 
causes dangerous illness 
in 3^ to 1 hour. 


Fire Fighting PhoaeB 


use carbon tetrachloride. 
Use of gas masks or oxygen 
helmets of the type ap- 
proved for the purpose by 
U. S. Bureau of Mines rec- 
ommended. 


Use water, completely 
extinguishing the fire, after 
which the storage pile 
should be moved. 


Use gas masks on enter- 
ing atmospheres containing 
chlorine gas. If, however, 
concentration is high, or 
there is doubt as to the de- 
gree of concentration, use 
oxygen helmet of a type ap- 

g roved for such use by U. o. 
bureau of Mines. 


Chromium Trioxide or Chromium Anhydride CrOa (often called “Chromic 
Acid”) 

Irritating to skin. Poi- 
sonous. 


Iron drums and glass 
bottles. 

It is used in chro- 
mium plating, in elec- 
tric batteries, and in 
photography. 

Cobaltous Nitrate 
Wooden barrels. 

Colophony; Rosin 
Barrels. 


Use water, completely 
extinguishing the fire, after 
which the storage pile 
should be removed. 


Copper Nitrate 
Wooden barrels and 
kegs. 


Poisonous when taken 
internally. Soluble in 
water. 
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HAZARDOUS CHEMICALS 

Fire Hasard 


Storage 


with water or inert gas at all 
times. 


Spontaneously igni table when freshly calcined Isolate; prevent dust accu- 

and exposed to air, or when wet; hazardous when mulations; ventilate well ; make 
freshly ground and tightly packed. daily inspections. 


Combustible. 


Detach from other storage. 


Is not combustible in air but reacts chemically 
with many common substances and may cause 
fire or explosion when in contact with them. See 
remarks under “Storage.” 

Dangerous to neutralize chlorine in a room 
with ammonia. 


Isolate from turpentine, 
ether, ammonia gas, illuminat- 
ing gas, hydrocarbons, hydro- 
gen, and finely divided metals. 
Safeguard against mechanical 
injury of containers. 


Oxidizing material; will ignite on contact with Isolate, 

acetic acid and alcohol. Chars organic material 
such as wood, sawdust, pa^r, or cotton, and may 
cause ignition. Combustible material in presence 
of chromium trioxide when ignited bums with 
great intensity. May cause explosion in fire. 


Oxidizing material. Classes with sodium See sodium nitrate, 

nitrate. 


Combustible; gives off flammable vapors when 
heated. 


Ventilate storage; avoid 
dust; keep away from fire 
or heat. 


Oxidizing material. Hazard classes with si>- 
dium nitrate. 


Safeguard against mechani- 
cal injury; isolate. See sodium 
nitrate. 
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Usual Shipping 
Container 

Cyclopropane 
Steel cylinders. 


Didymium Nitrate 
Wooden kegs. 

Dioxane 

Glass bottles, metal 
cans, and metal drums. 


Ethyl Ether 

Glass bottles or tin 
cans in boxes, steel 
drums. 


Ethylene 

Steel cylinders. 


Life Hazard 


Anaesthetic. 


Irritant and toxic in 
high concentrations. 


Anaesthetic. 

See National Board of 
Fire Underwriters’ Rec- 
ommended Safeguards 
for the Installation and 
Operation of Anaestheti- 
cal Apparatus Employ- 
ing Combustible Anaes- 
thetics. 


Anaesthetic. 


Fire Fighting Phases 


Use water to cool cylin- 
ders not on fire. If gas is 
burning at valves or safely 
releases, usually the best 
course to follow is not to 
disturb or atternpt to ex- 
tinguish flame. To do so 
will cause the release of un- 
burned gas and quickly 
create highly dangerous ex- 
plosive atmospheres. If cyl- 
inder is mounted on an 
anaesthetic machine or 
truck, it may be possible to 
move it to a safe place. 
Carbon dioxide or carbon 
tetrachloride are best ex- 
tinguishing agents. 


Water best extinguishing 
agent. 

Slightly heavier than and 
completely soluble in water 
(Sp. gr. 1.03). 


Lighter than water. (Sp. 
gr. 0.713.5.) Soluble in al^ut 
ten times its own volume of 
water. Water may be util- 
ized only to cool metal con- 
tainers. Best extinguishing 
agents are carbon dioxide 
and sand, also carbon tetra- 
chloride in case of fires in- 
volving limited amounts of 
ether. Total-flooding car- 
bon dioxide systems may be 
employed for protection in 
storage rooms. 


Use water to cool cylin- 
ders not on fire. If gas is 
burning at valves or safety 
releases, usually the best 
course to follow is not to 
disturb or atten^ to ex- 
tinguish flame. To do so 
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HAZARDOUS CHEMICALS 

Fire Haxard 


Storas* 


Highly flammable gas. Forms flammable and 
explosive mixtures with air or oxygen. Explosive 
range 2.40% to 10.4% (upward propagation). 

Only electrical equipment of the explosion- 
proof type, Group G classification tentative 
pending lurther tests, permitted in atmospheres 
containing cyclopropane in flammable propor- 
tions. 


Isolate from oxygen cylin- 
ders and store in a cool, well 
ventilated storeroom. 


Oxidizing material. Classes with sodium ni- 
trate. 


Isolate. See sodium nitrate. 


Moderately volatile flammable liquid. Flash Isolate and safeguard against 

point 54° F. Explosive range 1.97% to 22.25% mechanical injury. 

(upward propagation). Vapors are heavier than 
air (vapor density 3.03). Capable of forming 
peroxides under certain conditions, and there 
may be danger of explosion if redistilled, unless 
certain prccaution.s are taken. 


A highly volatile liquid, giving off even at com- 
paratively low temperatures vapors which form 
with air or oxygen flammable and explosive mix- 
tures. Explosive range 1.85% to 36.5% (upward 
propagation). The ignition temperature is com- 
paratively low, being approximately 180° C. 
056° F.). Spontaneously explosive peroxides 
sometimes form on long standing or exposure in 
bottles to sunlight. The vapors are heavier than 
air (vapor density 2.6) and may travel a consid- 
erable distance to a source of ignition and flash 
back. More hazardous than gasoline. 


Safeguard containers against 
mechanical injury. Isolate and 
keep in unheated compartment 
away from sunlight and any 
source of ignition. Only elec- 
trical equipment of the explo- 
sion-proof type. Group C clas- 
sification, permitted in atmos- 
pheres containing ether vapor 
in flammable proportions. 


Highly flammable gas. Forms flammable and Isolate from oxygen cylin- 

explosive mixtures with air or oxygen. Explosive ders and store in a cool, well 
range 2.75% to 28.6% (upward propagation). ventilated storeroom. 

Ignition temperature about 450° C. (842° F.). 

Slightly lighter than air (density 0.97). The f^as 
is spontaneously explosive in sunlight with 
chlorine. 
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Usual Shipping 

Container Life Hasard 


Ethylene (Continued) 


Ferric Nitrate 
Wooden barrels. 

Formic Acid 

Barrels and carboys. Corrosive; has caustic 

effect on the skin. 

Fulminate of Mercury 


Fulminate of Silver 


Hydrochloric Acid (Muriatic Acid) 

Tank cars (rubber- Aqueous solution is 
lined), carboys, and corrosive, irritating, and 
glass bottles. poisonous. Fumes are 

corrosive and irritating 
to mucous membranes. 


Hydrocyanic Acid (Prussic Acid) 


Cylinders, or when 
completely absorbed in 
inert material in metal 
cans with outside 
wooden boxes. 


Poisonous. Few 
breaths may cause un- 
consciousness and death. 
Avoid contact with the 
skin. 


Hydrofluoric Acid (HF) 
Aqueous solution in 
lead carboys and wax 
or gutta percha bot- 
tles. 


^ Acid and its vapors 
highly toxic and irritat- 
ing to skin, eyes and 
respiratory tract. Fumes 
produced by contact 
with ammonia €md many 
metals poisonous. May 
be neutralized with 


A TABLE OF COMMON 

Fire Fighting Phases 


will cause the release of un- 
burned gas and quickly 
create highly dangerous ex- 
plosive atmospheres. If cyl- 
inder is mounted on an an- 
aesthetic machine or truck, 
it may be possible to move 
it to a safe place. In a closed 
storeroom carbon dioxide or 
carbon tetrachloride are 
best extinguishing agents. 


Use water or chemically 
basic substances such as 
soda ash or sledted lime. 


The pas is slightly lighter 
than air. Soluble in water. 
Water is the best extin- 
guisher. When entering 
premises where used or 
stored during a fire, use oxy- 
gen helmet or gas mask 
equipped with canister of a 
type approved by the Bu- 
reau of Mines for hydro- 
cyanic acid. 


Use water in case of fires 
involving hydrofluoric acid. 
Use oxygen helmet of a type 
approved for such use by 
the U. S. Bureau of Mines 
on entering atmospheres 
known to contain hydro- 
fluoric acid vapors. 
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HAZARDOUS CHEMICALS 

Fire Hazard 


Storage 


Only electrical ^uipment of the explosion- 
proof type, Group C classification, permitted in 
atmospheres containing ethylene in flammable 
proportions. 


Oxidizing material. 


Isolate. Safeguard against 
mechanical injury. 


Flammable; gives off flammable vapors which 
may form explosive mixtures with air. 


Safeguard against mechani- 
cal injury. 


High explosive. 


Explosive restrictions. 


High explosive. 


Explosive restrictions. 


Not combustible (in air) but if allowed to 
come in contact with common metals hydrogen 
is evolved, which may form explosive mixtures 
with air. 


Safeguard containers against 
mechanical injury. Keep away 
from oxidizing agents, particu- 
larly nitric acid and chlorates. 
Avoid contact by leakage or 
otherwise with all common 
metals. 


Forms flammable and explosive mixtiues with 
air. Explosive range 6% to alxnit 40% by vol- 
ume (horizontal propagation). 

Concentrations of the gas ordinarily employed 
for fumigation (1% or less) are considerably be- 
low the lower limit of flammability (6% by vol- 
ume). Some methods of fumigation, however, 
€ure employed which temporarilv yield flammable 
mixtures even though the final concentration is 
low. 


Isolate. Keep away from 
any soiu*ce of heat. Safeguard 
containers 6igainst mechanical 
injury. 


Colorless, volatile liquid. Not combustible but 
reacts with glass and most substances, platinum 
being an exception. Aqueous solution also at- 
tacks glass and several metals. 


Isolate. Ventilate. Safeguard 
against mechanical injury. 

Encountered in glass works 
and chemical laboratories. 
Used to remove sand from 
castings and in the manufac- 
ture of filter paper. Vapors 
have been known to cause ser- 
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Usual Shipping 

Container Life Hazard 

Hydrofluoric Acid (HF) (Continued) 

chalk. Bicarbonate of 
soda solution may be 
immediately applied to 
burns as first-aid and 
used as gargle. 

HydrofluosUicic Acid 

Lead carboys, hard Corrosive, 

rubber or paraffin bot- 
tles. 

Hydrogen Peroxide (27.5 per cent by weight) 
Glass carboys, alu- Prolonged exposure to 

minum drums, alumi- vapor irritating to eyes 
num tank cars (all con- and lungs. Causes skin 
tainers must be vent- irritation, 
ed). Use goggles to pro- 

tect eyes from splash. 

Hydrogen Sulflde (Sulfuretted Hydrogen) 

Steel cylinders. Toxic. 0.05 to 0.07 per 

cent by volume in air 
causes dangerous illness 
in to 1 hr. Should be 
used under hoods in 
chemical laboratories to 
avoid danger of breath- 
ing dangerous concen- 
trations. 

Lead Nitrate 

Wooden barrels. Poisonous. 


Fire Fighting Phaees 


Use water. 


Use gas masks in entering 
atmospheres containing hy- 
drogen railfide. If, however, 
concentration is high, use 
oxygen helmet of a type ap- 
proved for such use by 
U. S. Bureau of Mines. 


Lime (unslaked) — - 
See Calcium Oxide. 

Magnesium 

Shavings or powder Serious under fire con- Smother with an excess 

in tightly closed metal ditions. Danger of explo- of dry graphite. Dry sand 

or metal-lined contain- sion and from flying par- may be used on small fires, 

ers. ^ tides. Do not attempt to Not advisable to use sand 

Ingots and bars in smother unl^s at a safe around machinery. Do not 

ordinary boxes. distance, or else protec- use water, foam, carbon 

tion is provided for eyes tetrachloride, or c€ubon di- 

and face. oxide. 

Magnesium Alloys (high percentage of magnesium) 

Protect eyes and skin Smother with an excess 

from flying particles in of dry graphite. Dry sand 
case of fire. may be used on small fires. 

Not advisable to use sand 
around machinery. Do not 
use water, foam, carlK>n 
tetrachloride, or carbon di- 
oxide. 
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HAZARDOUS CHEMICALS 

Fire Hazard Storage 


ious corrosion of sprinkler pip- 
ing and heads. 


None. 


Safeguard against mechan- 
ical injury. 


Oxidizing lifjiiid. May cause ignition of com- 
bustible material if left standing in contact with 
it. 

May decompose violently if contaminated 
with iron, copper, chromium, and most metals 
or their salts. 


Store in a cool place in ven- 
tilated containers remote from 
combustible material and cata- 
lytic metals such as iron, cop- 
per, chromium. 


Flammable ^as. Forms flammable and explo- 
sive mixture with air or oxygen. Fi^xplosive range 
in air (upward propagation) 4.3 (low limit) to 46. 
Heavier than air. Specific gravity 1.19 (air = 1). 
Ignition terajierature 346®-3T9° C. (655°-714° F.) 


Store in ventilated place 
away from fuming nitric acid 
and oxidizing materials. 

Encountered in chemical 
laboratories, metallurgical and 
smelting works, gas works, 
sewers. 


Oxidizing material. Clas.ses with .sodium ni- 
trate. 


Isolate; safeguard against 
mechanical injury. 


Combustible, particularly in the form of pow- 
der, shavings, or thin sheets. When powder is dis- 
seminated in the air, explodes by spark. In finely 
divided form liberates hydrogen in contact with 
water. In massive form (ingots or blocks) com- 
paratively diilicult to ignite. 


Store remote from water or 
moisture, oxidizing materials, 
chlorine, bromine, iodine, 
acids, and alkalies. 


In compact or bulk form (castings, plates, etc.) 
diilicult to ignite. Readily combustible in form of 
dust, turnings, and hazardous in such form with 
chlorine, bromine, iodine, oxidizing agents, acids, 
and alkalies. 


Store dust, shaving, and 
turnings in metal containers in 
detached building or fire-resis- 
tive room. 

Detailed safety precautions 
for liandling are usually sup- 
plied by manufacturers of 
magnesium alloys. 
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Usual Shipping 

Container _ Life Hazard Fire Fighting Phases 

Magnesium Nitrate ' 

Wooden boxes. See sodium nitrate. 

M uriatic Acid — See 
Hydrochloric Acid. 

Naphthalene 

Tins, barrels, and Irritant. Slight nar- 

burlap bags. cotic effect on the skin. 

The hot vapors produce 
itching, pain, and ec- 
zema. 

Nickel Nitrate 

Wooden kegs. Poisonous when taken 

internally. 

Nitric Acid 

Carboys and glass Corrosive; causes se- 

bottles. vere burns by contact; 

deadly if inhaled. 


Nitraniline or Nitro Aniline 

Wooden kegs. Poisonous. 

Nitrochloro-Benzene 

Wooden kegs. Serious under fire con- 

ditions. 

Phenol 

Poisonous. 

Phosphorus, Red 

Hermetically sealed Yields toxic fumes 

tin cans inside of when burning, 
wooden boxes. 

i 

I 

Phosphorus, White, (or Yellow) 

Under water usually Poisonous. Serious un- 

in hermetically sealed der fire conditions, 
cans enclosed in other Yields highly toxic 
hermetically sealed fumes when burning, 
cans with outside Contact of^ phosphorus 
wo(Mlen l^xes, or in with the skin causes se- 
drums or tank cars. vere bums. 


Flood with water, and 
when fire is extinguished 
cover with wet sand or dirt. 
Under certain conditions at 
high temperatures reverts 
to white phosphorus. 


Deluge with water until 
fire is extin^ished and 
phosphorus solidified; then 
cover with wet sand or dirt. 


Water is the best ex- 
tiMuishing agent. 

Foam or water applied to 
molten naphthalene at tem- 
peratures over 230° F. will 
cause foaming. 
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HAZARDOUS CHEMICALS 

Fir« Hazard 


Oxidizing material. Classes with sodium ni 
trate. 


Gives ofif flammable vapors when heated. Isolate; keep away from fira 

Flash point 176° F. Naphthalene dust forms ex- or heat, 
plosive mixtures with air. Ignition temperature 
559° C. (1038° F.). 


Oxidizing material. Classes with sodium ni- , Safeguard against mechan- 
trate. ' ical injury. 

May cause i^ition when in contact with com- Safeguard against mechan- 

bustiblc materials; corrodes iron or steel; may icalinjury of containers; isolate 

cause explosion when in contact with hydrogen from turpentine, combustible 

sulfide and certain other chemicals. materials, carbides, metallic 

powders, fulminates, picratcs 
or chlorates. 

In presence of moisture causes nitration of or- Store in dry place; safeguard 

^anic materials and may result in six)ntaneous against mechanical injury. 

Ignition. 

Gives off flammable vapors when heated, Isolate, preferably in the 

which may form explosive mixtures with air. open; if inside should be in un- 

heated compartment or build- 
ing. 

When heated yields flammable vapors. Flash Soluble in water. Never store 

point 172.4° F. with or above food products. 

Flammable. Explosive when mixed with oxi- Isolate from other chemicals; 

dizing materials. safeguard against mechanical 

Not as dangerous to handle as white phos- injury of container, 
phorus, and when afire, more readily extin- 
guished. 


Highly flammable. Explosive in contact with Isolate from chemicals. Store 

oxidizing material. Ignites spontaneously on con- large quantities under water 
tact with air. in underground iron or con- 

crete tanks. 


Storag« 

See sodium nitrate. 
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Usual Shipping 

Container Lile Haaard 

Phosphorus Sesquisulfide, P2S6 

Wooden boxes, iron Fumes in fire toxic, 

drums, glass bottles. 

Picric Acid 

Wooden kegs, boxes. Classes with high ex- 
bottles. plosives in respect to 

life hazard. 


Potassium (Metallic Potassium) 

Hermetically sealed Strong caustic reao 

steel drums, tin cans, tion. Dangerous, 
and tank cars. 


Potassium Chlorate 
Wooden barrels or 
kegs. 

Potassium Cyanide 
Tightly closed glass, 
earthenware, or metal 
containers; wooden 
boxes with inside metal 
containers, or with her- 
metically-sealed metal 
lining; metal barrels or 
drums. 


Dangerous under fire 
conditions. 


Highly poisonous 
when taken internally. 
Evolves hydrocyanic acid 
gas (poisonous) on con- 
tact with acids or mois- 
ture. 


Potassium Hydroxide 
Wooden barrels, 
glass bottles. 

Potassium Nitrate 
Bags, tins and glass 
bottles. 


Potassium Perchlorate 
Paper-lined metal 
contamers. 


Potassium Permanganate 
Tins. 


Fire Fighting Phases 


Smother with an excess 
of dry graphite or dry sand. 

Do not use water. 

It is difficult to extinguish 
fires in large quantities of 
potassium. 


Water is the best ex- 
tinguishing agent. 


See sodium nitrate. 


Use water to prevent the 
spread of fire. 



25 


HAZARDOUS CHEMICALS 

Fire Hazard Storage 


Highly flammable. Ignites by friction. Isolate from chemicals. Safe- 

guard container against shock. 


Flammable, explosive. Oxidizing material. Isolate or store under water, 

keep away from other material, 
including metals, with which it 
forms sensitive and explosive 
picrates. 


Oxidizes rapidly on exposure to atmosphere, ig- Do not tier if it can be 

niting spontaneously if warm enough. avoided. Keep away from 

Water is decomposed suddenly by contact with water, avoiding sprinkler sys- 

potassium, sufficient heat being generated to ig- terns. Safeguard against me- 

nite spontaneously the evolved hydrogen (in the chanical injury of containers, 
presence of air). Its reaction with water is more 
violent than that of sodium. 


Oxidizing material; explosive when in contact Isolate from combustible 

with combustible material. material, acids, and sulfur. 


Cyanides not flammable but evolve hydro- Isolate. Safeguard contain- 

cyanic acid (see) on contact with acids or mois- ers against mechanical injury, 
ture. 


Generates heat on contact with water. Classes Store in dry place; keep re- 

with calcium oxide (lime) in hazard. mote from water or moisture. 


In contact with organic materials causes vio- Store in dry place, prevent 

lent combustion on ignition. Classes with sodium contact with organic material, 

nitrate. 


Oxidizini^ material. Combustible in contact Store in dry place away 

with organic materials. More stable than chio- from acids and combustible 
rates. Explosive in contact vrith concentrated material, 
sulfuric acid. 


Oxidizing material. Explosive when treated Isolate from other chemicals, 

with sulfuric acid, and in contact with alcohol, especially those noted under 
ether, flammable gases, and combustible ma- fire hazard, 
terials. 
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Usual Shipping 
Container 

life Hazard 

Fire Fighting Phases 

Potassium Peroxide 
Tins and steel 
drums. 

Strong caustic reac- 
tion and dangerous un- 
der fire conditions. 
Avoid breathing dust in 
handling, and wear gog- 
gles to protect eyes. 

Smother with dry sand, 
soda ash, or rock dust. Do 
not use water. 

Potassium Persulfate 
Glass bottles and 
stone jars. 



Potassium Sulfide 

Iron drums, cans, 
glass bottles. 

Yields irritating and 
corrosive gases when 
burning. 


Salicylic Acid 

Bottles, cartons, 
kegs and barrels. 

Used in manufacture 
of aspirin, salol, and 
methyl salicylate; also 
in manufactme of azo 
dyes. Preservative. 
Tnere have been explo- 
sions in sublimation 
chambers. 

Slightly soluble in water. 
Extinguish with water or 
smother with carbon di- 
oxide or sand. 

Saltpeter — See Po- 
tassium Nitrate, 



Silver Nitrate 

Amber or black glass 
bottles. 

Corrosive and poison- 
ous. 


Soda, Caustic — Sec 
Sodium Hydroxide, 



Sodium 

Hermetically sealed 
steel drums, tin cans, 
and tank cars. 

^ Strong caustic reac- 
tion. Dangerous. 

Smother with an excess 
of dry graphite or dry sand. 

Do not use water. 

It is difficult to extinguish 
fires in large quantities of 
sodium. 

Sodium Chlorate 
Wooden barrels, 
glass bottles. 

See potassium chlo- 
rate. 

See potassium chlorate. 

Sodium Chlorite (Na002) 

Wooden boxes with Poisonous when taken 

insidatentainers which internally. Dangerous 

Soluble in water. Water 
is best extinguishing agent. 
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HAZARDOUS CHEMICALS 

Fire Hazard Storage 


Does not burn or explode per se but mixtures Store remote from organic 

of potassium peroxide and combustible sub- substances and water. Do not 
stances are explosive and ignite easily even by expose to sprinkler systems, 
friction or on contact with a small amount of 
water. 

Reacts vigorously with water and in large 
quantities this reaction may be explosive. 

Oxidizing material. May cause explosion in a Keep dry; safeguard against 

fire. mechanical injury of contain- 

ers. 


Moderately flammable, yields flammable by- Safeguard against mechan- 

dre^en sulfide on contact with mineral acids and ical injury of containers, 
suliiir dioxide when burning. 


Combustible solid. Flash point 157® C. Store in dry place. 
(315® F.). Ignition temperature 545® C. 

(1013® F.). Salicylic dust forms explosive mix- 
tures with air. 


Oxidizing material. Store in dark place; keep 

cool and away from combusti- 
ble material. 


Water is suddenly decomposed by contact with Do not tier if it can be 

sodium with the evolution of hydrogen, which avoided. Keep away from 

may ignite spontaneously (in the presence of air). water, avoiding sprinkler sys- 

Classes with potassium in respect to fire hazard terns. Safeguard against me- 

but its reaction with water is less violent than chanical injury of containers, 
that of potassium. 


Oxidizing material. Classes with potassium See potassium chlorate, 

chlorate. See potassium chlorate. 

Strong oxidizing material. Decomposes with Isolate from combustible 

evolution of heat at about 175® C. (347® F.). Ex- material, sulfur, and acids. 



A TABLE OF COMMON 


Usual Shipping 

Container Life Haieard 


Sodium Chlorite (NaCI02) (Continued) 


must be glass or earth- 
enware not over 234 lb. 
capacity, or metal not 
over 5 lb. capacity 
each. 

Sodium^Cy anide — 
See Potassium Cya~ 
nide. 

Sodium HydroBulfite 
Wooden barrels, 
kegs, or boxes with in- 
side glass bottles of ca- 

g acity not exceeding 5 
). each* or metal con- 
tainers. 

Sodium Hydroxide 
Iron drums. 


under fire conditions. 

Used in bleaching tex- 
tiles and paper. 


Bleaching agent for 
removing dyes. 


Sodium Nitrate 
Bags, tins and glass 
bottles. 


Sodium Perchlorate 
Paper-lined metal 
containers. 


Sodium Peroxide — 
See Potassium Per- 
oxifie. 

Sodium Sulfide 
Iron drums and bot- 
tles. 


Fire Fighting Phases 


Smother with sand or 
foam. 


Most fires involving so- 
dium nitrate can safely lie 
fought with water in tlie 
early stages; at such timers 
it should be flooded with 
water. When large quanti- 
ties are involved in the lire, 
the sodium nitrate may fuse 
or melt, in which condition 
application of water may 
result in extensive scat- 
tering of the molten ma- 
terial, and, therefore, care 
should be taken in apply- 
ing water to the material 
after fire has been burning 
for some time. 


See potassium fierdilo- 
rate. 


See potassium sulfide. 
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HAZARDOUS CHEMICALS 

Fire Hazard 


Storai^e 


plosive in contact with combustible material. 
Dee potassium chlorate. In contact with strong 
acid liberates chlorine dioxide, an extra hazardous 
gas. 


Combustible. Heats spontaneously in contact Store in dry place away from 
with moisture and air, and may ignite nearby combustible materials, 
combustible material. 


Classes with potassium hydroxide and calcium 
oxide. 


Isolate from heat and water. 
See calcium oxide and potas- 
sium hydroxide. 


Oxidizing material. Ba^ or barrels may be- 
come impregnated with nitrate, in which condi- 
tion they are readily ignitable. In contact with 
organic or other readily oxidizable (combustible) 
substanc^es it will cause violent combustion on 
ignition. 


Store in dry place; prevent 
contact with organic or com- 
bustible material. 

Fire hazard less if removed 
from ba^ and stored in non- 
combustible bins. 


See potassium perchlorate. See potassium perchlorate. 

Sodium perchlorate in an- 
hydrous form is very hy- 
groscopic and not used inu^ 
in industries. 


Moderately flammable. Classes with potas- See potassium sulflde. 
sium sulfide. 
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A TABLE OF COMMON 


Usual Shipping 
Container 

Stront'ium Nitrate 
Barrels and boxes. 


Strontium Peroxide (SrOt) 
Metal cans. 


Sulfur 

Sacks, boxes, barrels 
cmd box cars. 


Sulfuric Acid 

Carboys, iron 
drums, glass bottles 
and tank cars. 


Life Haaardl 


When burning forms 
sulfur dioxide, which in 
concentrations of 0.2% 
by volume in air may 
cause serious injury in 
hour or lass. 


Corrosive; dangerous 
fumes under fire condi- 
tions. 


Fire Fighting Phaaea 


See sodium nitrate. 


Smother with sand, ashes, 
or rock dust. Do not use 
water. 


Water in form of spray 
best extinguisher. Small 
fires may be smothered 
with sand or additional 
sulfur. (Sulfur dioxide does 
not support combustion.) 
Avoid use of pressure hose 
(solid) streams, and do not 
scatter sulfur dust. 

If spray nozzle is not 
available, water may be al- 
lowed to flow out of base 
(without nozzle) on to a 
burning pool of sulfur, or 
saturated steam may bt^ 
used. See N. F. P. A. Code 
for the Prevention of Sulfur 
Dust Explosions and Fires. 

Smother with sand, ash- 
es, or rock dust, but avoid 
water. 


Thorium Nitrate 

Wooden kegs. See sodium nitrate. 

Uranium Nitrate 
Glass bottles, boxes. 


Vinyl Ether 

Glass bottles and Anaesthetic, 

metal cans. 


Lighter than water (Sp. 
gr. 0.774). Not soluble in 
water. Water may be used 
only to cool metal con- 
tainers. Best extinguishing 
agents are carl»on dioxide, 
sand, and carbon tetra- 
chloride. 
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HAZARDOUS CHEMICALS 

Fire Hazard Storage 


Oxidizing material. Classes with sodium ni> 
trate. 


Safeguard against mechani- 
cal injury; keep away from 
other materials. 


Oxidizing material. Hazards in class with 
barium peroxide. 


Store in dry place away from 
combustible materials. 


Flammable. Dust or vapor forms explosive 
mixtures with air. Hazardous in contact with 
oxidizing material. 


Provide good ventilation. 
Isolate from chlorates, ni- 
trates and other oxidizing ma- 
terials. 


May cause ^nition by contact with corabusti- Safeguard against mechani- 

ble materials. Corrodes metal. cal injury, isolate from salt- 

p<*ter. metallic powders, car- 
bides. picratcs, fulminates, 
chlorates and combustible ma- 
terials. 


Oxidizing material. Classes with sodium ni- 
trate. 


Store in dry place, remoU‘ 
from water or moisture. 


Oxidizing material, Clasvscs with sodium ni- See sodium nitrate, 

trate. 


Highly volatile flammable liquid. Flash point 
below —22° F. Gives off even at comparatively 
low temperatures vapors which form flammable 
mixtures with air or oxygen. Explosive range 
1,70% to 27.0% (upward propagation). Hazard 
in a class with ethyl ether. 

Only electrical equipment of the epqf)losion- 
proof type, Group C classification tentative pend- 
ing further tests, permitted in atmospheres con- 
taining vinyl ether vapor in flammable propor- 
tions. 


Isolate. Safeguard contain- 
ers against mecnanical injury. 
Store in a cool, well venti- 
lated storeroom. 





A TABLE OF COMMON 

Usual Shipping 
Container 

Life Hasard 

Fire Fighting Phases 

Zinc Chlorate 

Glass bottles, iron 
drums. 

Serious under fire con- 
ditions. 


Zinc Powder or Dust 
Cartons, wooden 
barrels, or steel drums. 

Zinc is comparatively 
volatile at elevated tem- 
peratures. Under fire 
conditions precautions 
should be taken to avoid 
breathing fumes, which 
may cause metal fume 
fever. 

Smother with sand, ash- 
es, or rock dust. Do not use 
water. 
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HAZARDOUS CHEMICALS 


Fire Hazard 


Storai^e 


When in contact with orpfanic material ex- Safeguard against mechani- 

plodes by slight friction, percussion or shock. cal injury; avoid tiering; iso- 
Classes with potassium chlorate. late. 


Hydrogen is evolved when commercial zinc is 
in contact with acids, sodium hydroxide, or po- 
tassium hydroxide. Hydrogen also evolved by 
acid-forming combinations containing zinc, such 
as zinc chloride and moisture. Dust may form ex- 
plosive mixtures with air. Zinc dust in bulk in a 
damp state may heat and ignite spontaneously on 
exposure to the air. 


Store in dry, ventilated 
place away from water or 
moisture. Isolate from acids. 
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PROPERTIES OF FLAMMABLE LIQUIDS, GASES, AND SOLIDS 
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Cixun* 

guishing 

Agents 

.W»-« .^<»5fO*. ...COPO^. . . ^ ^ ^ 

po^roco* • • • m, ^ 

fowcv^- • ••cvcMPO- > 

Boiliog 

Point 

op 

‘ 

70 

581 

245 

284 

134 

396 

584 

124 

-119 

276 

297 

700 

380 

206 

-18 

3240 

-37 

300 

290 

280 

270 

245 


-191 

237 

62 

-100 

-137 

68 

307 

-170 

< -4 

-33 

303 

-200 

-156 

1218 

-107 

-108 

-178 

Japor 

i±S 

1.52 

4.65 

2.07 

3.52 

2.00 

4.14 

5.14 
2.70 
0.91 

5.73 

5.04 

3.04 
2.00 
0.66 

0.597 

4.49 

4.49 

3.04 

3.04 

3.04 


Sf 
08 • 

0.783 

1.21 

1 .05 
1.08 

0.792 

1.03 

1.212 

1.105 

2.97 

1.58 

1.11 

0.854 

0.879 

0.876 

0.817 

0.813 

0.810 

Sosoepti- 
bility to 
Sponta- 
neous 
Heating 

o oo oo oo oo oo o oooooo 

z zz : :zz zz :zz zz : z :zzzzzz 

A § d 

365 

1050 

752 

1118 

635 

713 

.... 

1436 

714 

715 

621 

667 

650-725 



57.0 

.... 

13.0 

80 

.... 

.... 

27.0 

0 •- 
t 


m 

o o-- -r- . - io o«<r . . -o^-.w-* 

-CJ - CNJ PO" ...tOT-.T-.. 

U4 

0 

1 

M 

345 

110 

130 

15 

355 

.... 

nmable 

nmable 

75 

80 

100 

120 

115 


Closed 

Cup 

-17 

345 

104 

121 

0 

221 

335 

40 

gas 

non-flar 

non-flar 

385 

181 

70 

gas 

gas 

76 

92 

91 

109 

94 

I 

/U^taldahyde 

Acetanilide 

Acetic Acid (QIacial) 

Acetic Anhydride 

Acetic Ether, see ethyl acetate 
Acetoac^ic Ester, see ethyl aceto- 
acetate 

Acetone 

Acetophenone 
p-Acetotoiuide 
/^tyl Chloride 

Acetylene 

Acetylene Dichloride, see dichloro- 
ethyiene-1, 2 

Acetylene Tetrabromide 

Acetylene Tetrachloride 

Adipic Acid 

Aidol 

Ally! Alcohol 

Allylene 

Almond Oil (artificial), see benzalde- 
hyde 

Aluminum (Powder) ♦ 

Amino Benzene, see aniline 

Ammonia (Anhydrous) 

Amyl Acetate-n 

Amyl Acetate-rso 

Amy Alcohol-n 

Amyl Alcohol-prim, isa 

Amyl Alcohol-sec. n 
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Suitable 

Extin- 

guishing 

Agents 

‘ 

^ ^ ^ CO ^ ^ CO CO . CO CO ... ...rococo ,rocoro • . . 

.. CO CO .. CO CO ......... CO • CO ....... CO ^ .. .. ■ . ^ 

CO «^cvj ...cvJCM -CJW ..CMCSJCJ ..<NCJ(N • • • -cococor 

WCM ..CMt— ....• ....CnJ •»— 

Boiling 

Point 

op 

235 

223 

98 

512 

363 

473 

644 

716 

>700 

355 

176 

482 

417 

403 

614 

493 

349 

313 

33 

260 

244 

243 

ooc 


-191 

21 

388 

424 

544 

180-220 

-15 

41 

252 

-80 

5 

65 

-41 

sub. 413 

-23 

-211 

-107 

-148 

-120 

VapjM* 
Density 
(Air = 
1.00) 

3.04 

3.67 

2.42 

7.17 

3.22 

4.46 

1.15 

7.16 

3.66 

2.77 

4.21 

5.17 
3.72 

7.31 

4.36 

5.31 
5.41 

2.046 
4.00 
4.00 
2.55 

O 

Specific 
Gravity 
(Water = 
1.00) 

0.819 

0.878 

0.666 

1.065 

1.022 

1.22 

1.25 

1.438 

0.95-1.1 

1.05 
0.88 

1.266 

1 .06 
1.04 
1.114 
1.07 

1.103 

1.01 

1.497 

0.88 
0.871 
0.806 
n Rn »i 

Suscepti- 
bility to 
Sponta- 
neous 
Heating 

ooo oooo ooo o ooooooo oooooc 

zzz :zzzz ;zzz :z izzzzzzz : :zzzzzz 

Auto- 

ignition 

Temp. 

op 

1418 

881 in O 2 

905 

1076 

.... 

862 

817 

.... 

806 

790 

693 

825 

ve Lim- 
^ by 
n Air 

Upper 


J-S-3 1 

1 

W J 

1.4 

1.6 

0.63 

.... 

1.4 

1.1 

1.6 

1.7 

1.7 

1.68 

tM 

‘o 

oooooo ■ CO <0 <N ■ (D ^•<a> »- • 

RS 

N 

Flash P 

Closed 

Gup 

103 

270 

168 

250 

365 

400 + 

148 

12 

250 

216 

213 

298 

140 

150 

149 

No H 
-76 

72 

64 

84 

82 

Name 

Amyl Alcohoi-sec. iso 

Amyl Chloride 

Amylene-n 

Amyl Salicylate 

Aniline 

Aniline Hydrochloride 

Anthracene 

Anthraquinone 

Antifebrin, see acetanilide 

Asphalt (Typical) 

Benzaldehyde 

Benzene 

Benzine, see naphtha V.M. d P. 
Benzoic Acid 

Benzol, see benzene 

Benzyl Acetate 

Benzyl Alcohol 

Benzyl Benzoate 

Benzyl Cellosolve 

Benzyl Chloride 

Borneo! 

Bromobenzene 

Bromoethane, see ethyl bromide 
Bromomethane, see methyl bromide 
Bronze Dust (Aluminum Free) 
Butane-n 

Butyl Acetate-n 

Butyl Acetate-ieo 

Butyl Alcohol-n 

Butyl Alcohoi-iso 
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PROPERTIES OF FLAMMARLE LIQUIDS, GASES, AND SOLIDS 
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PERIODIC ARRANGEMENT OF 


8 

1 

Zero 

Croup 


Group 11 
— RO 

Group III 
— RzOa 

Group rV 

RH4 ROz 

1 


Hydrogen 

H = 1.0078 
No.l 




2 

Helium 

He =4.002 

No. 2 

Lithium 

Li = 6.940 

No. 3 

Beryllium 

Be = 9.02 

No. 4 

Boron 

B = 10.82 

No. 5 

Carbon 

C = 12.00 

No. 6 

3 

Neon 

Ne = 20.183 
No. 10 

Sodium 

Na = 22.997 
No. 11 

Magnesium 
Mg = 24.32 
No. 12 

Aluminum 

Al = 26.97 

No. 13 

Silicon 

Si = 28.06 

No. 14 

1 

Argon 

A = 39.944 

No. 18 

Potassium 

K = 39.10 

No. 19 

Calcium 

Ca = 40.08 

No. 20 

Scandium 

Sc = 45.10 

No. 21 

Titanium 

Ti = 47.90 

No. 22 

5 


Copper 

Cu = 63.57 

No. 29 

Zinc 

Zn = 65.38 

No. 30 

Gallium 

Ga = 69.72 

No. 31 

Germanium 
Ge = 72.60 

No. 32 

6 

Krypton 

Kr = 83.7 

No. 36 

Rubidium 

Rb = 85.44 

No. 37 

Strontium 

Sr = 87.63 

No. 38 

Yttrium 

Y = 88.92 

No. 39 

Zirconium 

Zr= 91.22 

No. 40 

1 


Silver 

Ag = 107.880 
No. 47 

Cadmium 

Cd = 112.41 
No. 48 

Indium 

In = 114.8 

No. 49 

Tin 

Sn = 118.70 
No. 50 

8 

Xenon 

Xe = 131.3 

No. 54 

Cesium 

Cs = 132.81 

No. 55 

Barium 

Ba= 137.36 

No. 56 

Rare Earths 

Nos. 57-71 

Hafnium 

Hf = 178.6 

No. 72 

9 


Gold 

Au = 197.2 

No. 79 

Mercury 

Hg= 200.61 
No. 80 

Thallium 

Tl = 204.39 
No. 81 

Lead 

Pb = 207.22 
No. 82 

10 

Radon 

Rn = 222 

No. 86 

Virginium 

Vi = ? 

No. 87 

Radium 

Ra = 225.97 

No. 88 

Actinium 

Ac = 227 

No. 89 

Thorium 

Th = 232.12 

No. 90 


Rare earth elements, Nos. 57-71, not classified in the table above : 


Lanthanum Cerium 

La = 138.92 Ce = 140.13 

No. 57 No. 58 


Praseodymium Neodymium 

Pr = 140.92 Nd = 144.27 

No. 59 No. 60 


Illinium 
11 = 146 (?) 
No. 61 
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THE ELEMENTS (REVISED TO 1933) 



Nitrogen 
N» 14.008 
No. 7 

Phosphorus 
P = 31.02 
No. 15 


Vanadium 
V = 50.95 
No. 23 


Axsenic 
As = 74.93 
No. 33 


Colurobium 
Cb = 93.3 
No. 41 


Antimony 
Sb = 121.76 
No. 51 


Tantalum 
Ta = 181.4 
No. 73 


Bismuth 
Bi = 209.00 
No. 83 


Protoactinium 
Pa = 231 
No. 91 


Sulfur 
S = 32.06 
No. 16 

Chromium 
Cr = 52.01 
No. 24 

Selenium 
Se = 79.2 
No. 34 

Molybdenum 
Mo. = 96.0 
No. 42 

Tellurium 
Te = 127.5 
No. 52 

Tungsten 
W = 184.0 
No. 74 


Polonium 
Po = 210 
No. 84 


Uranium 
U = 238.14 
No. 92 


Fluorine 
F = 19.00 
No. 9 

Chlorine 
Cl = 35.457 
No. 17 

Manganese 
Mn = 54.93 
No. 25 

Bromine 
Br = 79.916 
No. 35 

Masurium 
Ma = ? 

No. 43 

Iodine 
1 = 126.92 
No. 53 

Rbenium 
Re =186.31 
No. 75 


Alabamine 
Ab = ? 

No. 85 


Iron Cobalt Nickel 

Fe = 55.84 Co = 58.94 Ni = 58.69 
No. 26 No. 27 No. 28 



Ruthenium Rhodium Palladium 
Ru = 101.7 Rh = 102.91 Pd = 106.7 
No. 44 No. 45 No. 46 



Osmium Iridium Platinum 

Os = 190.8 Ir = 193.1 Pt = 195.23 
No. 76 No. 77 No. 78 



Samarium 

Europium 

Gadolinium 

Terbium 

Dysprosium 

Sm = 150.43 

Eu = 152.0 

Gd = 157.3 

Tb = 159.2 

Dy = 162.46 

No. 62 

No. 63 

No. 64 

No. 65. 

No. 66 

Holmium 

Erbium 

Thulium 

Ytterbium 

Lutecium 

Ho -163.5 

Er- 167.64 

Tm- 169.4 

Yb = 173.5 

Lu = 175.0 

No. 67 

No. 68 

No.69 

No. 70 

No. 71 
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THE ELEMENTS 


ACTINIUM (Gr. aklis, ray) Ger. Aklin- 
ium. Fr. actinium. A radioactive element 
discovered in 1900 by Debierne in pitch- 
blende. Actinium has not yet been 
isolated nor have any of its salts been 
prepared in a pure state, but always 
contaminated by thorium and the r^e 
earths. Actinium is constantly breaking 
down into actinium-X, which in turn 
breaks down until actinium-D, the end 
product, is formed. Actinium is always 
associated with uranium and radium in 
nature and for every 1000 kiloCTams of 
uranium there are 0.34 grams of radium 
and only about 0.06 milligrams of actin- 
ium. It is very difficult to separate 
actinium from lanthanum, and, accord- 
ing to Mme. Curie, the preparation of 
pure actinium salts does not appear 
imminent. The half life is 13.5 years. 

ALABAMINE (State of Alabama, and 
Alabama Polytechnic Institute.) Ala- 
bamine (ekaiodine) was discovered in 
1931 by F. Allison and his co-workers 
Murphy, Bishop and Sommer. They 
digested one hundred pounds of mona- 
zite sand with aqua regia, extracted it 
with water, and examined the solution 
by means of their magneto-optic method 
of chemical analysis. They found the 
new halogen to be present in the form of 
peralabamic acid, HAb 04 . This com- 
pound was reduced to HAb, which was 
then converted into LiAb in which form 
they believe it to have been present to 
the extent of 2.5 X 10“* gram of alabam- 
ine. Much research remains to be done 
on this element before many of its 
properties are known. The discovery of 
this element marks the end of the search 
for new elements from numbers 1 to 92 
(hydrogen to uranium), although some 
investigators regard neutron to be an 
element of atomic number zero. 

ALUMINUM (L. alumen, substance 
haying an astringent taste) Ger. Alum- 
inium. Fr. aluminium. Aluminum is a 
light, silvery metal, very malleable and 
ductile. Lavoisier predicted in 1782 that 
alumina was the oxide of a metal not 
then l^own. The first isolation of the 
metal is usually credited to Wohler who 
in 1827 obtained the element by heating 
aluminum chloride with metallic po- 
t^ium. Recent search of the early 
literature discloses, however, that the 


discovery should really be credited to 
Oerstedt, a Dane, who in 1825 heated 
aluminum chloride with a 1.5% po- 
tassium mercury amalgam and thus 
obtained the first metallic aluminum. 
The commercial method of isolation of 
the metal by electrolyzing a solution of 
the oxide in fused cryolite is based upon 
the work of Hall. Aluminum does not 
occur in the free state but its compounds 
are very widely distributed, aluminum 
being the most abundant metal, making 
up 7.85% of the known terrestrial 
matter. Cast aluminum is about as hard 
as silver. The metal takes a high polish 
but tends to become coated with a film 
of oxide. Although soluble in dilute HCl 
and H2SO4 and in solutions of KOH and 
NaOH, it is practically insoluble in HNO* 
or acetic acid even when hot. It is a very 
important metal being widely u^ed in 
electrical transmission, since its conduc- 
tivity per pound is greater than that of 
copper. Light alloys containing alumi- 
num are used in making parts tor auto- 
mobiles, motorcycles and aircraft. It is 
also used in making cooking utensils, 
chemical apparatus, etc. In metallur^ 
aluminum is used as a de^asifier, while 
aluminum powder is used in certain ex- 
plosives, as a flashlight powder, in alumi- 
num paints, and in the laboratory as a 
reducing agent. The thermite process is 
one that uses large amounts of aluminum. 
Cement, one of the most important build- 
ing materials, is made up largely of 
aluminum silicate. AI 2 O 3 or alumina, 
Al 2 (S 04 ) 3 , AICI 3 and A 1 (N 03)8 are typical 
aluminum compounds. The price is about 
21^ a pound. 

ANTIMONY (Gr. antimonos, opposed 
to solitude, as antimony is always asso- 
ciated with other minerals) Ger. An- 
timon. Fr. antimoine. Antimony com- 
pounds have been known from ancient 
times, although the metal was probably 
confused with lead. Antimony was 
known to A. Libavius as early as 1615, 
and is said to have been discovered in 
about 1460 by Basil Valentine. Native 
antimony is known, but it is too rare to 
be commercially important. The ores 
of antimony are the sulfides and various 
antimonides and sulfantimonides of the 
heavy metals. The most important ore 
is stibnite, SbaSs. The method of extrac- 
tion used with this ore is the iron re- 
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Auction process, which involves fusing 
the ore with iron turnings or shavings 
and slagging off the resulting iron sulfide 
with sodium chloride or sodium sulfate. 
The ordinary form of antimony is the 
metallic or gray variety. An unstable 
yellow antimony corresponding to yellow 
arsenic has been made. It ranKs 52nd in 
order of abundance of elements in the 
lithosphere. Black antimony is amor- 
phous and is more active and more easily 
volatilized than metallic antimony. Elec- 
trolytic antimony deposited by a weak 
current from an HCl solution of SbCb is 
known as explosive antimony. This form 
has also been made in other ways; it 
explodes when scratched, when touched 
with a red-hot wire, or when heated to 
125° C. Many antimony salts are poison- 
ous but the metal is not. Antimony is 
ased in making many important alloys 
such as bearing metal, type metal, hard 
lead, pewter, etc., chiefly tor its property 
of hardening the softer metals. Its 
compounds are used in making pigments, 
in pharmaceutical preparations, as a 
mordant, in making percussion caps, 
fireworks and signal lights, and in the 
preparation of certain aniline dyes. A 
tew common antimony compounds are 
SbCla, SbsOs, SbHa or stibine, Sl^Os, and 
SlhSa. The price of the metal is alK)ut 14ff 
a iK)und. 

ARGON (Gr. argos, neutral, inactive) 
Ger. Argon. Fr. argon. A colorless, odor- 
less gas, somewhat heavier than air. 
It was discovered in 1894 by I^rd 
Rayleigh and W. Ramsay, but over a 
century before Cavendish had found 
that air contained aI)out 1/1 20th part of 
some gas other than oxygen, nitrogen 
and carbon dioxide. This small part was 
later proved to be mostly argon. It 
occurs in the atmosphere to the extent 
of about 0.93% by volume, or 1.29% 
by weight. Each square mile of the 
earth's surface supports about 800,- 
000,000 pounds of ar^on. The gas is 
seldom prepared pure, it I>eing sufficient 
in most cases to remove oxygen, nitro- 
gen and carbon dioxide, leaving argon 
and traces of the rare inert gases. These 
can be removed by several fractional 
distillations of liquid air. Argon and the 
other inert gases are used to fill incan- 
descent electric bulbs as well as various 
radio and rectifier tubes. A cylinder 
holding 2}4 pounds or 19 cubic feet 
of argon can be refilled for $26.60, 


ARSENIC (Gr. arsenicos, valiant or 
bold, from its action on other metals, 
L. arsenicurn, yellow orpiment) Ger. 
Arsen. Fr. arsenic. Arsenic and its com- 
pounds have been known from ancient 
times, the metal being found in the free 
state as well as combined. Arsenic 
occurs as metallic arsenic, which is steel 
gray, opaque, and conducts electricity; 
as yellow arsenic, wliich is translucent 
and a non-conductor; as gray arsenic, 
which is gray to black, translucent and 
a non-conductor; and as brown arsenic, 
which is a pale reddish brown, opaque, 
amorphous, and a non-conductor of 
electricity. The yellow form is very un- 
stable, it being necessary to keep it very 
cold and in the dark. Arsenic is 44th 
in abundance amongst the elements 
in the rocky crust of the earth. The ores 
of arsenic are the two sulfides AS 2 S 3 and 
AS 2 S 6 , FeAsS, and various arsenides 
and arsenates. It is usually prepared by 
heating FeAsS or FeAsj in the absence of 
air, whereupon the arsenic sublimes. It 
is also obtained by treating ores from 
tin, copper, and tungsten mines. The 
compounds of arsenic in general are 
deadly poisons, but some are used in 
medicine, usually as a tonic. The natives 
of certain parts of Europe take large 
doses of AS 2 O 3 , enough to be fatal to 
one not habituated, in the belief that 
their endurance is increased. Certain 
organic arsenic compounds such as 
salvarsan are important remedial agents, 
having spwific power against blood 
parasites with little damage to the host 
when properly administered. The metal 
is used to harden lead in making shot, 
and in certain bronzes. Arsenic com- 
pounds, chiefly arsenious oxide or white 
arsenic, Paris green, Cu(C 2 H 302 ) 2 * 
3 GUA 82 O 4 , and lead arsenate are used 
as insecticide.s. AS 2 S 3 or orpiment is 
used as a pigment. AS 2 O 3 , AS 2 O 6 , AS 2 S 3 , 
AS 2 S 6 , AsHa or arsine, KAs02, FeAs 04 , 
and AsCls are common arsenic com- 
pounds. The metal costs alK)ut 48ff a 
pound, while white arsenic, AS 2 O 3 , costs 
only 4^ a pound. 

BARIUIVI (Gr. haros, heavy) Ger. 
Barium. Fr. barium. A soft white metal 
of the alkaline earth group. It was first 
isolated by H. Davy in 1808. It never 
occiurs native, but is fairly common as 
the sulfate, barite, and tne carbonate, 
witherite. It ranks 16th among the ele- 
ments in abundance. Barium is stable in 
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dry air but is readily oxidized by moist 
air or water at ordinary temperatures. 
It is malleable and ductile. The element 
has no important uses but several of its 
compounds have commercial applica- 
tions. The carbonate, BaCOa, is used in 
glass making and is recommended as a 
poison for destruction of rodents; the 
sulfate and carbonate are used in the 
manufacture of paints; BaCb is used in 
purifying salt, in analytical chemistry, 
and in certain medicinal and photo- 
graphic preparations; the nitrate and 
chlorate are used to produce a green 
color in signal lights and pyrotechny, 
and for certain explosive mixtures; 
barium peroxide, Ba02, is used as a 
bleach. The porotis monoxide is an 
excellent desiccant. Soluble barium com- 
pounds are poisonous. A pound of 
barium in the form of a chemically pure 
powder selb for about $30. 

BERYLLIUM (L. beryl) Ger. Beryl- 
lium Fr. beryllium. Also known as 
GLUCINUM (Gr. gfykySy sweet) Ger. 
Glucinium. Fr. glyciniwn. The symbols 
are Be and Gl. Beryllium is a dark gray 
metal lighter than aluminum. It was 
discovered by L. N. Vauquelin in 1797. 
It occurs in small amounts in many 
different minerals but its chief source is 
beryl, a beryllium aluminum silicate. 
It is the 41st element in order of abun- 
dance in the lithosphere. The metal is 
made commercially by converting the 
beryl to BeCb and electrolyzing a fused 
mixture of BeCb and an alkali chloride. 
Beryllium salts are generally white and 
do not color the non-luminous flame. 
The metal is used in making light alloys, 
hard copper, and brass which has re- 
markable resistance to fatigue. Beryllium 
8€dts are used in ceramics and m the 
manufacture of synthetic gems and 
incandescent mantles. BeO or beryllia, 
BeCb, BeS04, BeSi04, Be(NOj)2, and 
Be(A102)2 are a few of the most com- 
mon beryllium salts. A copper alloy 
having 4% beryllium costs $15 per 
pound of contained beryllium. 

BISMUTH (Ger. weisse masse, white 
mass. Called by miners wismat; changed 
to bismat when latinized) Ger. Wismui. 
Fr. bismuth. Bismuth is a tin-white metal 
with a high luster. It is thought to have 
been known to the ancients who confused 
it with tin and lead. Bismuth is not very 
abundant, it ranking 62nd in abundance 


amongst the elements found in the 
earth’s rocky crust. Its chief source is 
native bismuth occurring either alone or 
with tin, gold, silver, etc. It can also be 
obtained commercially from sulflde or 
oxide ores. Bismuth is a soft, brittle 
metal which has the lowest heat con- 
ductivity of any metal. Bismuth melts 
at about 260° C. and its most important 
use is in the form of low-melting alloys 
with tin, cadmium, and lead. Some of 
these alloys melt at 75-80° C. and are 
used in automatic sprinklers, etc. The 
electrical resistance of bismuth increases 
in a magnetic field, which makes it 
useful in determining the strength of 
these fields. Certain salts of bismuth 
such as the salicylate and the subnitrate 
are used in medicine, while bismuth 
oxide is used in making an optical glass 
and an enamel for cast iron. Bi203, 
BiOCl, BisOs, BiONOs, Bi(NO3)s l0Il2O, 

and Bi2(S04)3 are typical bismuth salts. 
The metal of about 99.7% purity sells 
in ton lots for $1.25 a pound. 

BORON (Ar. or Pers. borak, white) 
Ger. Bor. Fr. bore. Boron is a green or 
brown crystalline powder. It was first 
prepared in 1808 by J. L. Gay Lussac 
and L. J. Thenard. It occurs chiefly as 
borax in which form it is widely used as 
a cleaning pow'der. It is only 48th in 
abundance amongst the elements in the 
earth’s crust, but nature has so concen- 
trated it in a few places that it is a com- 
mon and inexpensive element. It is 
essential to plant growth in very small 
amounts. Boron can be prepared by 
heating powdered magnesium with boric 
anhydnde until an energetic reaction 
takes place. The resulting magnesium 
borate is leached out with water and 
HCl leaving the boron undissolved. It 
is seldom made for it has no important 
commercial uses. Boron is remarkable 
in that its electrical resistance at room 
temperature is about two million times 
its resistance at a red heat. Its most 
important compounds are borax, 
Na2B407 *101120, and boric acid, H^BOs, 
which is used as an antiseptic and in the 
plating industry. Borax and boric oxide, 
B2O8, are very important in the ceramic 
industries. The elemeijt costs about a 
dollar a CTam, but borax sells for as 
little as a pound. 

BROMINE (Gr. bromos, a stench) Ger. 
Brom. Fr. brome. Bromine, one of the 



halogen elements, is a red, caustic, 
fuming liquid with a very strong, dis- 
agreeable odor. It was discovered in 
1826 by A. J. Balard. It never occurs in 
the free state but its compounds are 
present in sea water and to a greater 
dcOTee in certain saline springs, espe- 
cimly those of Stassfurt in Germany, and 
Ohio and Michigan in the United States. 
Bromine ranks 25th among the elements 
in order of abundance. Bromine will 
liberate iodine from its compounds and 
is in turn liberated from its compounds 
by chlorine, which is the basis of all 
twhnical processes for the production of 
bromine. Bromine and mercury are the 
only elements that are liquid at ordi- 
nary temperatures. The fumes of bromine 
are poisonous if inhaled in sufficient 
volume, and when the liquid is spilled 
on the skin it produces painful sores. 
Bromine is used in the preparation of 
various chemicals, in photography, as a 
disinfectant, in analytical chemistry, as a 
bleach, a military gas, and for gold 
extraction, but its largest use is in the 
production of ethylene bromide which 
IS added to tetra-ethyl lead when the 
latter is used as an antiknock in internal 
combustion engines. The element is 
usually monovalent, but it exists with 
valencies of three, five, and seven as well. 
KBr, NaBr, AgBr, HBr, CaBrj, BrCl, 
AgBrOa, and NaBrOs are well known 
bromine compounds. The wholesale 
price of bromine is 30ff a pound. 

CADMIUM (Gr. kadmia, Cadraean 
(earth) or L. cadmia, calamine, a zinc 
ore) Ger. Cadmium. Fr. cadmium. Cad- 
mium is a silver-white metal with a 
bluish tinge. It was discovered in 1817 
by F. Stromeyer. It occurs cliiefly as 
greenockite, GdS, wliich is found with 
zinc ores, usually in small quantities. 
Amongst the elements in the earth’s 
crust it ranks 57th in abundance. 
The metal is generally obtained as a by- 
product in the distillation of zinc. The 
cadmium, being more volatile, distills 
off in the first fraction. This high cad- 
mium fraction is then redistilled at a 
lower temperature, yielding cadmium up 
to 99.5% purity. Cadmiuni is malleable 
and ductile, about as hard as magnesium, 
and melts around 320® C. It is used in 
making low-melting alloys with bismuth, 
for meting a dental amalgam, and as an 
alloy with silver in electroplatinfj. 
Cadmium sulfkie, when prepared arti- 


ficially, is a bright yellow, and is used 
under the name of cadmium yellow ia 
coloring white lead. CdO, CdS, CdS 04 , 
CdCh, Cd(N 03 ) 2 . and Cd(OH)* are 
typical cadmium compounds. The whole- 
sale price of cadmium is about a 
pound. 

CALCIUM (L. calxj calcis, lime) Ger. 
Calcium. Fr. calcium. A soft silver-white 
metal of the alkaline earth CTOup. The 
metal was first prepared by H. Davy in 
1808. None of the alkaline earths occur 
free in nature, but calcium compounds 
are very abundant, calcium being fifth 
in order of abundance of all the elements, 
and making up 3.22% of the earth, air, 
and sea. Calcium is necessary for humcui 
nutrition, about half a gram a day being 
required by the average person. Animm 
skeletons owe their rigidity mainly to 
calcium phosphate, and the shells of 
mollusks and birds* eggs to the carbon- 
ate. Calcium is also essential to plant 
growth. The metal may be prepar^ by 
the electrolysis of CaCh at a temperature 
slightly above its melting point. It is 
used as a reducing agent in the prepara- 
tion of metals from their oxygen and 
halogen compounds; as a reagent in the 
purification of inert gases; as a scavenger 
and decarbonizer in metallurgy; as a 
means of fixing atmospheric nitrogen; 
and for making alloys, especially with 
aluminum. Calcium compounds are 
widely used in the manufacture of lime, 
mortar, bricks, cement, glass, glazes, 
sugar, paint, paper, and in tanning. 
Calcium hypochlorite is a common 
bleaching agent and deodorant, while 
calcium carbide is used to produce 
acetylene. CaO, CaCb, CaCOj, CaSOi, 
Ca(N03)2, and Ca(OH )2 are a few well 
known calcium salts. The retail price of 
calcium is about $5 a pound, but slaked 
lime, Ca(OH) 2 , costs only about a 
poimd. 

CARBON (L. carbo^ coal) Ger. Kohlery 
sloff. Fr. Carbone. Carbon occurs free in 
nature and has been known from ancient 
times. The element exists in two crys- 
talline forms, diamond and graphite, 
as well as in the amorphous condition as 
exemplified by lampblack, boneblack, 
etc. The diamond is the hardest known 
substance, and has a very high melting 

g ^int and index of refraction as well. 

ecause of these properties it is mu(^ 
prized as a gem, but it is also used to cot 



driW rocks, and as bearings in 
vatches and other precise instruments. 
The chief source of diamonds is the blue 
clay near Johannesborg, South Africa. 
Graphite occurs as nodules in granite, 
slate and other rocks, but it is sometimes 
found in large masses. It is gray with a 
metallic luster and is opaque even in the 
thinnest flakes. It is very soft and greasy 
to the touch. Graphite can, like the 
diamond, be burned to CO2 at high tem- 
peratures. It is used in pencils, as 
crucibles for melting metals, in electro- 
typing, for protecting iron from rust, and 
as a lubricant. Amorphous carbon, of 
which there are several kinds, is made by 
burning various organic substances in an 
insufficient supply of air. It is soft, black, 
and slightly more active than graphite, 
probably because it is in a more finely 
divided state. Special forms of carbon 
(activated) are used for their absorp- 
tive properties in removing odors, tastes, 
colors, etc. Carbon is the basic substance 
around which all organic life revolves. 
It is found in all plants and animals in the 
combined state, while great deposits of 
coal are known which consist mainly of 
carbon either free or combined. Carbon 
dioxide is present in air to the extent 
of .035% by volume, and is the sole 
source of carbon for life. Carbon amounts 
to 0.18% of all known terrestrial matter, 
and is 11th amongst the elements in order 
of abundance. The number of known 
carbon compounds is around a quarter 
of a million, while the number of possible 
compounds is almost unlimited. CaCOa, 
CO2, CO, CS2, CCI4, CHCI3, C2H5OH, 
CHjCOOH, (C00H)2, and C2H6OC2H5 
are a few of the most important carbon 
coromunds. The wholesale price of 
graphite is about 6^. a pound, while that 
of carbon black is al^ut a pound. 

CERIUM (Named from the asteroid, 
Ceres, which was discovered three years 
before the element) Ger. Cerium. Fr. 
cSriam. A steel-like appearing metal of 
the rare earth group, which is malleable 
and ductile and can be cut with a knife. 
It was discovered by Berzelius and 
Hisinger in 1804. Cerium is the most 
abundant of the rare earths, and is 
24th in order of abundance amongst the 
elements in the earth’s crust. It is 
usually found in monazite sand, cerite, 
gadolinite and samarskite. The metal 
can be prepared by the electrolysis of the 
diloride. (^rium is separated from mix- 


tures with the other rare earths by 
oxidation to the ceric state and sub- 
sequent removal. Iron-cerium alloys are 
pyrophoric 6md are used in automatic 
lighters. An alloy of cerium with lan- 
thanum and the oth^r rare earths, known 
as mischmetall, is a valuable reducing 
agent. Gas memtles contain about one 
percent Ce02; cerium salts, especially 
the fluoride are introduced into arc-lamp 
electrodes which makes them burn more 
brightly, quietly, and evenly. Ceria is 
used to make glass of good heat pro- 
tecting properties. Cerous salts (valence 
3) are colorless; ceric salts (valence 4) 
are yellow, orange or red. Cerium is used 
in certain photoelectric cells. Ceric 
oxalate is used in medicine, and the 
sulfate is being used in titrimetric 
analysis in place of KMn04 or K2Cr207, 
it having the advantage of yielding 
colorless reaction products. Ce203 or 
ceria, Ce02, Ce2(COs)s. and CeCh are a 
few of the better known cerium com- 
pounds. A technical grade of the element 
costs $36 a pound, but some of its com- 
pounds are relatively cheap. 

CESIUM (L. coesius, sky-blue) Ger. 
Cdsium. Fr. cSsium. Cesium is a silvery 
white alkali metal resembling rubidium 
and potassium. It was discovered with 
the aid of the spectroscoj^ in 1860 by 
Bunsen and Kirchhoff. Cesium is the 
heaviest of the known members of the 
alkali series of metals, and is the most 
electropositive of all metals. It is the 
softest of all solid metals, being softer 
than beeswax and must be kept out of 
contact with air or water. Its chief source 
is the mother liquors from the produc- 
tion of KCl from carnallite. Cesium is 
the 37th element in abundance in the 
earth’s crust, but it is never found in 
large auantities. It is used in certain 
photoelectric cells, and in vacuum tubes 
to remove traces of gases. Cesium com- 
pounds color the non-luminous flame 
violet. CsOH, CsCl, CsCN, and 
CSHC4H4O6, the acid tartrate, are some 
common cesium salts. The price is about 
$14 a gram. 

CHLORINE (Gr. chloros, grass green) 
Ger. Chlor. Fr. chlore. Chlorine is a gpreen- 
ish-yellow gas with a disagreeable odor. 
It is a member of the halogen group of 
elements and was first proved to be an 
element by H. Davy in 1810. Chlorine 
does not occur* free in nature, but 
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chlorides and other chlorine-containing 
compounds are quite common, chlorine 
ranking 12th among the elements in 
order of abundance. Sodium chloride is 
the most important source for both 
chlorine and sodium, it being found in 
huge deposits as well as being present 
in sea water and in most brines. Chlorine 
is generally made by the electrolysis of 
sodium chloride, it being a secondary 
product in the manufacture of sodium 
hydroxide. Chlorine is non-combustible, 
but it will support the combustion of 
certain compounds. A candle will bum 
in chlorine with a smoky flame, the 
hydrogen in the paraffin combining with 
the chlorine while the carbon is liberated. 
Chlorine is used as a bleaching agent, a 
water disinfectant, a war gas, and as an 
intermediate in the preparation of other 
compounds, one of the most important 
of which is calcium hypochlorite or 
bleaching powder. Sodium chloride is a 
necessary constituent of animal diets. 
Chlorine can act with a valence of 1, 3, 
4, 5, and 7 as illustrated by the com- 
poimds NaCl, KClCh, CIO,, KCIO,, 
and KCIO4. Hydrochloric acid, HCl, is 
one of the three common mineral acids. 
The wholesale price is 53^^ a pound in 
carloads or a 100 pound cylinder can 
be refilled for $12.00. 

CHROMIUM (Gr. chroma, color) Ger. 
Chrom. Fr. chrome. A hard, bright, silvery 
metal capable of taking a high polish. It 
was discovered in 1797 by L. N. Vau- 
(fuelin, whose work was confirmed by 
M. H, Klaproth. The principal ore of 
chromium is chromite, FeO * CraOa. Most 
of the chromium comes from New Cale- 
donia, the United States, India, and 
Canada. Chromium ranks 18th in 
abundance amongst the elements in the 
earth’s crust. The metal is generally pre- 
pared by the reduction of CraOs with 
hydrogen or some other reducing agent, 
the chromic oxide being made from chro- 
mite by heating the refined ore with an 
alkali, acidifying to form the alkali 
dichromate, and reducing this to the 
insoluble CraOa and a soluble alkali 
salt, the latter being leached out with 
water. The metal which has been 
electrically deposited has a hardness of 
9 on the scale where diamond is 10 and 
is much harder than metal prepared in 
other ways. Objects electroplated with 
chromium have a beautiful silverv fin- 
ish that is very resistant to all Idnds 


of corrosion. There are many important 
chromium alloys such as stem with 
about two percent chromium, as well 
as different nickel-chromium and chrom- 
vanadium steels. The addition of chro- 
mium to an alloy generally adds to its 
toughness, hardness, strength, and re- 
sistance to corrosion. Perhaps the largest 
use of chromium is in the form of cnro- 
mite as a refractory lining in open- 
hearth and other furnaces. Chromium 
compounds are highly colored, and are 
much used as pigments. They are also 
used in tanning, in making swety mat- 
ches, as antiseptics, as components in 
certain galvanic cells, and for many other 
purposes. K2Cr04, Cr(OH)*, Cr^u 
CrOs, and PbCr04 are typical chro- 
mium compounds. The price is 85^ per 
pound. 

COBALT (Gr. kobolos, a goblin) Ger. 
Kobali. Fr. cobalt. Cobalt is a bright 
silvery metal and is a member of the 
iron-cobalt-nickel triad. It was first pro- 
pared by Georg Brandt in 1735; cobalt 
compoimds, however, were first studied 
by Thenard in 1802. It is not very widely 
distributed; among the more important 
ores are cobaltite (CoAsS), smaltite 
(CoAs,), erythrite (Co8(As04)2’8H,0), 
and wad (C08S4). The most important 
dej^it of cobalt ores is the one at 
Cobalt, Ontario, where the cobalt 
arsenide is mixed with nickel and silver. 
These ores are ground, smelted, roasted* 
and washed in a series of steps that re- 
sults in the recovery of nickel and cobalt 
oxides, silver, €uid arsenioiis oxide. The 
C08O4 which is the form usually sent to 
the refinery is reduced to the metal with 
carbon, hydrogen or aluminum. Cobcdt 
is 25th in abundance amongst the ele- 
ments in the earth’s crust. Cobalt ia 
not quite as magnetic as iron, but is 
harder than iron or nickel; like iron, its 
hardness and tensile strength are much 
improved by the addition of small 
amounts of carbon, usually to the extent 
of 0.25% or less. Too much carbon makes 
cobedt brittle. Unlike iron, cobalt is not 
attacked by air and water at ordinary 
temperatures, but it is superficially 
oxidized at a red heat. Cobalt may be 
electroplated, depositing a coating with 
properties superior to that obtained by 
nickel plating. Many valuable cobalt 
alloys 6U‘e known such as stellite and 
cochrome, the latter being the same as 
nichrome with the nickel replaced by 



cobalt. This alloy, which is used for 
electrical heating units, melts at a higher 
temperature and is more resistant to 
corrosion than the corresponding nickel 
fidloy. Combined with nickel and alumi- 
num, cobalt is used in making the very 
pow^ul Alnico magnets. A cobalt 
amalgam is used in dentistry. Cert^ 
cobalt salts are used to impart a beautiful 
blue color to glass, pottery, enamels and 
paints. Several organic cobalt salts such 
as the oleate, acetate, linoleate, etc. are 
used as dryers in the paint and varnish 
mdustry. Cobalt forms divalent and 
trivalent compounds, but the latter are 
generally unst€d)le except in the double 
salts. C0CI2, Co(C103)2 , Co(OH) 2, C03O4 
GT cobalto-cobaltic oxide, C0SO4, and 
Co(N 08)2 are common cobalt salts. The 
cost of cobalt is about $2.00 a pound. 

COLUMBIUM (from Columbia, Amer- 
ica, as the original ore came from the 
United States). Also called NIOBIUM 
(Gr. myth. Niobe daughter of Tantalus, 
as it is found associated with tantalum) 
Ger, Colwnhium or Niobium. Ft. colum^- 
hium or niobium. Columbium is steel- 
^ay in color and has a bright metallic 
nister. It was discovered in 1801 by C. 
Hatchett. Columbium does not occur in 
the free state, and its minerals are rela- 
tively rare, the element being 33rd in 
order of abundance in the earth’s crust. 
It is generally found with tantalum as 
tl^ oolumbates and tantalates of calcium, 
kon, uranium, manganese, and the rare 
earths. The two metals are separated by 
taking advantage of the different solu- 
bilities of potassium fluotantalate and 
potassium fluocolumbate. Columbium is 
malleable and ductile, and very resistant 
to corrosion. Like its companion metal, 
tantalum, a columbium electrode acts 
as an electrolytic valve allowing an 
alternating current to pass only in one 
direction through an electrolytic cell. 
Columbium has been used in lamp 
filaments and in jewelry, it being capable 
of being colored by an electrolytic proc- 
ess. Columbium forms the oxides Ch^s, 
Cb02, and Cb206, the pentoxide giving 
rise to salts known as columbates or 
niobates. CbFg, CbCU, CbCU, and 
CbOClg are other compounds. The retail 
price is about $4.50 a gram. 

COPPER (L. cuprum, copper) Ger. 
Kupfer. Ft. cuivre. Ccmper is a r^dish- 
bmm ductile metal. It is found native 


in large masses, and has been known 
from the earliest times. The metal is 
also obtained from ores such as covellite 
(CuS), tenorite (CuO), cuprite (CU2O), 
chalcocite (CU2S) and azurite (Cu8(OH)2 
(C08)2. Copper ores are found in many 
countries, but the United States is the 
largest producer. Counting only the 
elements in the earth’s crust, copper is 
22nd in abimdance. The metal is usually 
prepared by roasting and smelting the 
ore and then making the final purifica- 
tion by electrolysis. Copper is one of the 
best conductors of heat and electricity, 
and consequently is widely used m 
making boilers, steam pipes, cooking 
utensils, chemical apparatus, and wires 
for telephones and telegraphs as well as 
for the distribution of current. Copper 
rollers are used in calico printing. Its 
alloys are very important, including 
brass, bronze, gun-metal, coins, etc. 
Copper salts are used in medicine, for 
combatting pests, and as antiseptics. 
CuO, CuzO, CuS 04-5H20 , CuOH, CuCl, 
and Cu(N 03)2 are well known copper 
salts. In large quantities the price of 
copper is to 12^ a pound. 

DYSPROSIUM (Gr. dysprositos, hard 
to get at) Ger. Dysprosium. Fr. dyspro^ 
sium. Dysprosium is a rare earth metal 
of the yttrium group and has not yet 
been described. It was discovered in 1886 
by Lecoq de Boisbaudran. The compounds 
of dysprosium are found in very small 
quantities in the minerals blomstrandine, 
euxenite, fergusonite, gadolinite, and 
polycrase, together with the other rare 
earths. It is widely distributed, being 
45th in abundance amongst the elements 
in the earth’s crust. Dysprosium salts 
are yellow or greenish-yellow in color. 
DyzOs or dysprosia, DyCh. Dy3(S04)8, 
Dy(N0,)8-6H20, Dy2(C08),-4H,0 and 
a lew others have been described. They 
have no commercial application. 

ERBIUM (Ylierby, a town in Sweden) 
Ger. Erbium. Fr. erbium. Erbium has 
been isolated as a dark gray metallic 
powder which was probably impure. It 
was discovered in 1843 by C. G. Mos- 
ander. Erbium occurs with other rare 
earths in minerals such as ffadolinite,. 
blomstrandine, euxenite and a lew others. 
It ranks 50th in abundance amon^t 
the elements in the rocky crust of Uie 
earth. Its compounds are pink or rose 
colored, and have a sweet, astringent 
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taste. A few compounds of erbium in- 
cludii^ EraOa or erbia, Er2 (804)8* 
Er(N03)8 *51120 and others have been 
Pj^ared. They are not used commer- 

EUROPIUM (Europe) Ger. Europium. 
Fr. europium. Europium is one of the 
least abundant of the rare earth ele- 
ments, ranking 53rd amongst the ele- 
ments in the earth’s crust. The metal has 
not yet been prepared, and few of its salts 
are known. Europia (EU2O3) was isolated 
in 1900 by Demarcay, and prej)ared in 
a state of purity by Urbain and Lacombe 
in 1904. Europium compounds are 

g ale pink in color. EuCh, EuCl2, EU2O3, 
1112(804)3 and a few organic salts have 
been isolated. 

FLUORINE (L. fluere, to flow) Ger. 
Fluor. P>. fluor. Fluorine is a pale, green- 
ish-yellow gas of the halogen family and 
is very pungent and corrosive. The gas 
was isolated in 1886 by U. Moissan after 
a period of more than 75 years of labor 
on the part of many experimenters. 
Fluorine is the most chemically active of 
the elements. It occurs in the combined 
form in fairly large quantities being the 
20th element in order of edbundance in 
all known terrestrial matter, or 17th 
counting only the elements in the earth’s 
crust. The moist gas will attack glass, but 
dry fluorine is without action. It is pre- 
pared by elwtrolyzing a solution of 
potassium fluoride in liquid HF or 
molten KHP''2. The chief ores of fluorine 
are fluorspar (CaF2), and cryolite 
(NaaAlFa). Fluorine will combine with 
all elements except the inert gases. It is 
so active that solid fluorine and liquid 
hydrogen explode when brought together 
at -252° C. The free element is difficult 
to prepare and is seldom used. Hydrogen 
fluoride is used for etching glass; in the 
fermentation industries for checking 
the growth of wild yeasts; to coagulate 
rubber latex; in the laboratory for ana- 
lytical purposes, especially the estima- 
tion of silica; and for opening boring 
holes in gas and petroleum wells, the 
acid being used to dissolve the siliceous 
material. Soluble fluoridtis are poisonous; 
NaF, for example, bein^ a common 
insecticide. Boron trifluoride is finding 
some use as a c^italyst. A very small 
amount of fluorine in the water supply 
causes a defect in cliildren known as 
**mottled teeth.’* This small amount of 


fluorine can be removed easily and 
economically from public or private 
water supplies. A few typical fluorine 
compounds are NaF, CaF2, KF, AgF, 
and AIF3. 

GADOLINIUM (Named for J. Gadolin, 
the Finnish chemist) Ger. Gadolinium. 
Fr. gadolinium. The element has not 
been prepared, but several of its salts are 
known. Gadolinium was discovered in 
1886 by Marignac. It is generally found 
with other rare earths, especially those 
of the terbium family, of which it is a 
member. It is the 40th element in abun- 
dance in the earth’s crust. The gadolin- 
ium ion is colorless. Among the salts 
of this element which have been prepared 
are Gd203 or gadolinia, GdCh, GdFs, 
Gd2S3, Gd2(S04)3, Gd(N03)3*6H20, and 
several organic salts. 

GALLIUM (L. Gallia, France) Ger. 
Gallium. Fr. gallium. Gallium is a steel- 
gray metal. It was discovered in 1875 
by L. de Boisbaudran. The element is 
32nd in order of abundance in the earth’s 
crust and, though widely distributed, 
occurs in very small quantities. It is 
obtained from certain zinc blendes in 
wliich it occurs as a very slight impurity. 
Gallium is unique in that it melts at 
30° C. and yet is not very volatile at a 
red heat. These properties make the 
metal valuable for use in thermometers 
for high temperatures. It is also capable 
of being greatly suf>ercooled; and, when 
solid, is much harder than other low- 
melting metals. Gallium has a valence 
of three, and forms salts resembling 
those of aluminum, such as GaCh, 
Ga203, Ga2S3, and Ga2 (804)3. It also 
forms divalent salts such as GaCh, etc. 
The price is about $8 a gram. 

GERMANIUM (h.Germania, Germany) 
Ger. Germanium. Fr. germanium. Ger- 
manium is a grayish-white metal of 
the silicon family, appearing in the 
periodic table between silicon and tin. 
It was discovered in 1886 by C. Winkler, 
but it had been predicted before this by 
Mendeleeff*, who called it eka-silicon. 
The element is rather scarce, ranking 
36th in abundance, in the earth’s crust. 
It is found in small quantities in the 
ores of silver, copper, zinc, and a few 
other metals. It can be separated from 
most of its associates by precipitation 
from acid solution with H20. The metal 
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may be prepared by reducing the sulfide 
witn hydrogen or carbon. Germanium 
compounds are plant stimulants in very 
low concentrations, toxic in higher, 
(^rmanium resembles silicon in formi^ 
a gaseous ^dride GeH 4 , while KiGeFe 
is Ske K 2 SiF 6 . Ge 02 , GeS 2 , GeO, GeS are 
typical compounds. The retail price is 
about $16 a gram. 

GOLD (Anglo-Saxon, gold. Sanskrit, 
juel, to shine) Ger. Gold. Fr. aurum. 
Like most metals that are found in the 
free state, gold has been known from 
ancient times. It is bright yellow in color, 
is very soft and heavy, is the most malle- 
able and ductile of all metals, is a good 
conductor of heat and electricity, and is 
not acted upon by air, water, or most 
reagents. The metal is generally found 
native in rocky or sandy deposits. After 
concentrating the ores, the gold is ex- 
tracted by the amalgamation process or 
the cyanide method. In abundance, 
it ranks 58th amongst the elements in 
the earth’s crust. Gold is widely used 
in coinage, it being the standard for 
monetary value in most countries. The 
meted is generally alloyed with copper or 
silver to make it hard enough to stand 
wear; such alloys are used in jewelry and 
other ornaments. Gold forms compounds 
in which it is either tri- or mono-valent. 
Gilding is often accomplished electrolyt- 
icaUy, usually with sodium gold cyanide 
or cldoroauric acid, HAuCL. Many 
gold compounds are used in medicine, 
and several, notably AuCU, are of use 
in photography. The United States 
Government sets the price of gold at 
$510.42 per pound avoirdupois. 

HAFNIUM (L. Hafnia, Copenhagen) 
Ger. Hafnium. Fr. hafnium. Hafnium is 
a metal resembling zirconium, and is 
found in nearly all ores of that metal. 
It was discovered in 1922 by D. Coster 
and G. Hevesy. The average hafnium 
content of all zirconium ores is about 
three percent of the amount of zir- 
conium in the ore, but the minerals 
alvite, cyrtolite, and thortveitite are 
much richer than this in hafnium. This 
element is number 72 in the periodic 
table. Urbain thought he had discovered 
number 72 in Mangnac’s ytterbium and 
named his new element ‘^celtium,” but 
this is now believed to have been a con- 
centrated sample of lutecium. It is very 
difficult to separate hafnium from zir- 


conium. This is generally accomplished 
by many fractional crystallizations of 
the mixed potassium hexafluorides, 
K 2 HfF 6 and K 2 ZrF 6 . The metal is pre- 
. pwed by reducing K 2 HfF 6 with sodium. 
The probable concentration of hafnium 
in the earth’s crust is one part in 100,000, 
it ranking 47th amongst the elements 
in 8d)undance. 

HELIUM (Gr. helios, the sun) Ger. 
Helium. Fr. helium. Helium is a very 
light, colorless, odorless, inert, atmos- 
pheric gas. It was found spectroscopi- 
cally in the atmosphere of the sun by 
Lockyear in 1868. The gas was first 
isolated by Ramsay in 1895. Helium is 
present to a very slight degree in air, and 
to a much larger extent in certain mine 
gases £md dissolved in spring water. 
Helium is a disintegration product of 
radioactive substances, so it is generally 
found in the ores of uranium, radium, 
etc. and from which it may be obtained 
by heating the mineral and pumping off 
the resulting gases. The chief source of 
helium is certain gas wells in the Texas- 
Panhandle containing 1 to 2% of the 
element; a more recently discovered 
supply has been found in wells of south- 
eastern Colorado yielding as high as 7%. 
The helium-bearing gases in Germany 
vary from 0.001% to 0.19%; in the 
“blue” rock salt, in whose origin radio- 
active processes seem to play a very im- 
portant part, it occurs to the extent of 
0.13 cubic milliliters per 100 grams of the 
salt. The element has been lound in the 
thermal waters of the Black Forest, in 
Baden-Baden, and also in Heidelberg. 
Helium ranks 63rd in abundance 
amongst the elements in the earth’s 
crust, but the atmosphere above 13 
miles is probably cliiefly helium and 
hydrogen. Helium forms no compHJunds, 
so it is probably present in an occluded 
condition or perhaps trapped in tiny 
holes within the rocks. The chief use for 
helium is to inflate lighter-than-air 
machines; although heavier than hydro- 
gen, it will neither burn nor support 
combustion. It has been used for the 
production of the lowest temperatures 
ever obtained; i.e., below ~27r C. The 
most important use of helium is to re- 
place the nitrogen in the air in caissons 
and for administration in asthmatic 
conditions. For the former it is less 
soluble in blood than is nitrogen; for the 
latter it is lighter and more penetrative 
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in the narrowed passages. A cylinder 
containing 146 cubic feet of helium when 
at atmospheric pressure can be refilled 
for $16. 

HOLMIUM (from Holmia, latinized 
form of Stockholm, near wliich the rare 
earth minerals are found) Ger. Holmium, 
Fr. holmium, Holmium is one of the 
least abundant of the rare earth metals, 
ranking 43rd in abundance amongst the 
elements in the earth’s crust. It has 
never been isolated, the oxide holmia, 
H02O3, being very difficult to obtain 
in a pure state. The element was dis- 
covered in 1879 by P. T. Cleve. Hol- 
mium salts, a few of which have lieen 
prepared, are yellow with an orange 
tinge. 

HYDROGEN (Gr. hydro genes, water 
former) Ger. Wasserstoff. Fr. hydrogSne. 
Hydrogen is a colorless, odorless, com- 
bustible gas. Although it was known to 
the alchemists, hydrogen was first 
recognized as a distant substance by 
Cavendish in 1766. Hydrogen occurs in 
the free state in certain natural gases and 
in volcanic exhalations. It is thought by 
some to be the major constituent of the 
atmosphere in the upper regions. Hy- 
drogen makes up 0.95% of all known 
terrestrial matter. It cx>mbines with 
oxygen to form water from which the 
element can be prepared by electrolysis. 
It is also obtained by the action of acids 
on metals and by the action of steam on 
certain metals such as iron at a red heat. 
Hydrogen is element number one in the 
periodic table; it has the lowest atomic 
weight of any element and is the lightest 
gas; the hydrogen molecule diffuses faster 
than any other. The gas is used in the 
oxy-hydrogen flame in welding, in 
hydrogenating oils, fats and other sub- 
stances, for nlling balloons, and as a 
reducing agent. Hydrogen is a necessary 
constituent in hundreds of important 
compounds. All acids owe their acidity 
to tne presence of the hydrogen ion in 
their solutions. All hydrocarbons, carbo- 
hydrates, proteins, fats, in fact nearly all 
organic compounds contain hydrogen. 
A cylinder holding 180 cubic feet of 
hydrogen when at atmospheric pressure 
can be refilled for $5. 

ILLINIUM (Named from the Univer- 
sity and State of Illinois, U. S. A.) Ger, 
lUinivm, Illinium, element numbw 61, 


was the last of the rare earths to be d^ 
covered. It was found in 1926 by Harris, 
Yntema, and Hopkins, as the result of 
work carried on at the University of 
Illinois. The metal has never been isolat- 
ed, nor have euiy of its pure salts been 
prepared, the element bemg detected by 
means of absorption, arc, and X-ray 
emission spectra. Illinium is a member 
of the cerium group of rare earths. It 
appears in the periodic table between 
neodymium and samarium. 

INDIUM (From its indigo-blue spec- 
trum line) Ger. Indium. Fr. indium. 
Indium is a soft, silvery white metal of 
the aluminum family. It is very malle- 
able and ductile, and is even softer than 
lead. The element was first isolated in 
1863 by F. Reich and T. Richter. It 
occurs as a very slight impurity in certain 
zinc blendes. Indium never occurs 
native, but is generally found as the 
sulfide, 10283. It is very rare, being 64th 
in abimdance amon^t all elements, in 
the earth’s crust. The metal is not 
affected by air or water, but C€ui be 
ignited to the oxide In203. Indium has 
no important commercial applications, 
due partly to its high price of about 
$12.50 per ounce. 

IODINE (Gr. iodes, violet) Ger. Jod. 
Fr. iode. The German symbol of J for 
iodine, and the French symbol of Az 
for nitrogen are the only instances of 
different national usage in this respect. 
Iodine, one of the halogen elements, is 
a bluish-black crystalline solid which is 
converted into a violet vapor on heating. 
It was discovered in 1811 by B. Courtois, 
while Gay Lussac aided him in investi- 
gating the new substance in proving the 
fact that it was an element. Iodine does 
not occur free in nature, but its com- 
pounds are found in sea water as well as 
in sea plants and animals. Certain kinds 
of kelp seem to absorb it from the water 
in preference to bromine which occurs 
in much larger quantities. Iodine ranks 
28th amongst the elements in abundance, 
but counting only those in the rocky 
crust of the earth it drops to 59th place. 
Iodine was formerly obtained from the 
ashes of seaweeds, but most of it is now 
made from the mother liquors after the 
extraction of sodium nitrate from the 
caliche of Chile, in which iodine is present 
in the form of iodates. The iodine is 
obtained from iodates by heating them 
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with sodiunt bisulfite. Iodine plays an 
important part in anin;ial economy, it 
being present in small quantities in all 
the organs, especially the th^oid gland. 
The element is used in medicine, both as 
a tincture (the free element dissolved in 
cJcohol) and in compounds, mostly 
for external use as antiseptics. Iodine 
is important in analytical chemistry as 
are several of its compounds, notably 
KI and KIOs. Some iodides are used 
in photography while a considerable 
amount is used in the aniline dye indus- 
try. It acts as a powerful poison. Iodine 
usuaUy has a valence of one, forming 
iodides such as Nal, KI, Agl, BiK, 
CaK, etc. It also forms iodates (salts of 
iodic acid, HIO3) €md periodates (salts 
of periodic acid, HIO4). Tri-valent 
iodine is known in compounds like ICIs. 
The wholesale price of crude iodine is 
about $1.30 a pound, while the re- 
sublimed grade costs around $2.00. 

IRIDIUM (So named from the irides- 
cent color of its salts) Ger. Iridium. Fr. 
iridium. Iridium is a metal of the plat- 
inum family. It is hard, brittle, non- 
ductile, and in appearance lies between 
silver and tin. Iridium was first identified 
€is a new metal by Tennant in 1804. It is 
found in alluvial deposits alloyed with 
platinum as platiniridium, or with 
osmium as osmiridium. Iridium is very 
rare, ranking 61st in abundance amongst 
the elements in the earth’s crust. The 
metal is generally obtained by precipita- 
tion from solution as (NIl4)2lrCl6; this 
is then heated in a current of hydrogen, 
leaving the impure iridium, which must 
further undergo a complicated process 
to remove traces of rhodium, ruthenium 
and iron. Iridium, when alloyed with 
platinum, forms a hard, resistant metal 
that is used to make scientific apparatus, 
surgical tools, standard weights and 
tenths, and pen points. Because of its 
hardness the element itself is used to 
make pivots, etc. Iridium black, made 
by the action of light on alcoholic 
sulfate solutions, is used as a catalytic 
agent. Acids, even aqua regia, do not 
act on iridium, while fluorine and chlorine 
do not act until a red heat is reached. 
Fusion with KOH and KNO3 results 
in the formation of K2lr04. IrCh, IrCh, 
KJrCle-SHjO, IrsO,, IrOj, and K3lr(CN)e 
are some typical iridium compounds. 
The wholesale price of the metal is 
about $5,000 a pound. 


IRON (Anglo-Saxon, iren, or isem. 
I.atin, ferrumy from which is derived 
the symbol Fe) Ger. Eisen. Fr. fer. Iron 
is a bright, silvery white metal which 
tarnishes in air or water. Perfectly dry 
air does not affect it, but imder normal 
atmospheric conditions an unprotected 
sample will, in time, rust away complete- 
ly. Next to aluminum, iron is the most 
abundant of all metals, and has been 
known from very early times. It ranks 
fourth in abundance amongst all the 
elements in the earth’s crust. It is 
sometimes found native in meteors, in 
which it is alloyed with from 1 to 10% 
of nickel. The usual source of the metal 
is magnetite (Fe804) and hematite 
(Fe203), which are the ores that are 
mined in vast quantities in the l^ke 
Superior district. The iron is obtained 
by reducing the ores with carbon in a 
blast furnace. The fusible carbide, cast 
iron, can be purified by “puddling” in 
a reverberatory furnace with ore, lime- 
stone, etc. to remove C, S, P and Si 
with mechanical working to produce 
wrought iron; or completely fused at a 
higher temperature for steel, to which 
alloying additions may be made. Pure 
iron is rather soft, malleable and ductile. 
Small amounts of carbon CTeatly change 
these properties, making the iron harder 
and of higher tensile strength ; too much 
carbon makes iron brittle. Iron is very 
strongly magnetic. It is readily attacked 
by dilute mineral acids, but can be 
rendered passive by concentrated nitric 
acid. Pure iron is seldom used except in 
medicine for treatment of anemia, 
and in analytical work as a reducing 
agent, but the so-called “ingot iron” and 
electrolytic iron are nearly pure, as are 
certain low carbon steels. The Quality 
of steel is greatly improved by the ad- 
dition of small amounts of nickel, co- 
balt, chromium, vanadium, or tungsten. 
FeO, Fe20a, FeS04, FeS, FeCb and 
Fe(N03)3 are typical iron compounds. 
Crude pig iron sells for about $28 a 
ton, but U. S. P. powdered iron costa 
about 80ff a pound. 

KRYPTON (Gr. krypiosy hidden) Ger. 
Krypton. Fr. cryplon. Krypton is one 
of tne rare, inert atmospheric gases. 
It was first isolated by W. Ramsay 
and M. W. Travers in 1898 by fractionally 
distilling liquid argon which contained 
the other inwt gases. Krypton is present 
in air to the extent 01 one part in 
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20.000. 000 by volume, or one part in 

7.000. 000 by weight. It is seldom pre- 
pared pure, but is allowed to remain 
with the other inert gases in filling in- 
candescent bulbs. The cost of 250 cc 
in glass is $17.50. 

LANTHANUM (Gr. lanthano, to be 
concealed) Ger. Lanthan, Fr. lardkane. 
Lanthanum, a tin-white metal which is 
malleable but not ductile, was discovered 
in 1839 by C. G. Mosander. It burns 
in air at 440-460°C. to form the oxide 
La203, and generally occurs with the 
other rare earth elements in the com- 
bined form in such minerals as scheelite, 
monazite, apatite, cerite, orthite, as 
well as in certain kinds of calcite, fluor- 
spar, etc. The element is fairly common, 
ranking 30th in abundance in the earth’s 
crust. lanthanum salts are colorless 
unless derived from a colored acid. 
Most of the usual salts of lanthanum 
have been prepared, such as the chloride. 
Lads, from which the metal is made 
by reduction with sodium, the sulfate, 
LaaCSOi)^, etc. It has no important 
commercial applications. The price is 
about $9 a gram. 

LEAD (Medieval led, leed, lead. Anglo- 
Saxon lead, akin to Danish lood, L. 
lAumhum, from which we get the symbol 
Pb) Ger. Blei. Fr. plornb. l^ad is a dull, 
gray, heavy metal with little tenacity. 
It is very soft and easily fused, and has 
been known from ancient times. Lead 
is seldom found native, its most com- 
mon ore being galena (PbS). Cerussite 
(PbCOa), and anglesite (PbS04) occur 
in suflicient quantities to be mined, and 
a rare mineral plumlx)jarosite is used 
as an ore in Utah. Although lead is a 
common and very useful metal, it ranks 
only 31st in abundance amongst the 
elements in the earth’s crust. The ores 
are roasted in some cases to form the 
sulfate, siilGde and oxide in such propor- 
tions that when the temperature is 
raised they react to form lead and sulfur 
dioxide. In the iron reduction process 
the ore is heated with iron, and the 
lead is set free. It is used in making 
pipes, sulfuric acid chambers, and other 
containers for corrosive liquids. Vast 
quantities are used in the lead plate 
type of storage battery, as well as in 
many valuable alloys such as Babbitt 
and type metal, shot, solder and pewter. 
L^d compounds are very important in 


the paint industry, white lead (2K)C08' 
Pb(OH)2), red lead (Pb304), and lead 
chromates such as PbCr04 being common 
pigments while lead linoleate and other 
lead salts of fatty acids are well-known 
paint driers. Lead compounds are used 
m the mEmufccture of flint glass and 
enamels; lead oxide is used in vulcanizing 
rubber; the ethide, Pb(C2H5)4 is a 
popular gasoline antiknock; and sodium 
plumbite (Na2Pb02) is used to sweeten 
gasoline by removing the sulfides as 
PbS. Lead is the stable end product 
of all natural radio-active elements. 
Radium D is one of the radio-active 
isotopes of lead. The nature of these 
isotopes as shown by the molecular 
weight of the lead found in a certain 
region is taken as an indication of its 
geological age. Lead and its soluble 
compounds are cumulative poisons, re- 
peated small doses being as dangerous 
as a single large dose. Exposure to dust 
containing lead is a common cause of 
poisoning, “painters’ colic^’ being an 
example. PbO, Pb02, PbCNOs)*, 
Pb(C2H302)2, and K2Pb03 are typical 
lead compounds. The wholesale price is 
about 5^ a pound. 

LITHIUM (Gr. lilhos, stony) Ger. 
Lithium, Fr. lithium. Lithium is an 
alkali metal which is silvery white in 
color but tarnishes so quickly in air 
that it is seldom seen in tfiis condition. 
It should be preserved in a well-stop- 
fiered bottle under a liquid which con- 
tains as little oxygen as possible. Lithia, 
Li20, was discovered in 1817 by A. 
Arfvedson in the mineral petalite, 
while H. Davy, somewhat later, 
succeeded in isolating a little of the 
element by electrolyzing LiCl. Lithium 
never occurs free, but its compounds are 
found in soil, spring water, and in various 
minerals such as lepidolite, petalite, 
spodumene, etc. The element ranks 
38th in abundance in the earth’s crust. 
Lithium comes first in the group of 
alkali metals. It is the fightest of ail 
metals, has the highest specific heat 
of any element, and is the hardest of 
the alkali metals, being about as hard 
as lead. Lithium and its compounds 
impart a brilliant crimson color to the 
flame. The elcmept has a limited applica- 
tion in hardening bearing alloys, but the 
carbonate is widely used in ceramic 
glazes, and several salts, notably the 
carbonate and citrate are important 
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medicmally. LiCl, Li2COs, Li2S04, LiaO 
and LiNOs are common lithium salts. 
The metal retails for about ISff a gram, 
but the carbonate costs only about $1 
a pound. 

LUTECIUM (From Lutecia, ancient 
name of Paris) Ger. Lutetium. Fr. luietium. 
Lutecium is the last of the rare earth 
elements in the periodic table. It was 
discovered in 1905 by G. Urbain and is 
found in various rare earth minerals, 
especially those containing yttrium. 
Lutecium is 55th in abundance amongst 
the elements in the earth’s crust. The 
metal has not been prepared in the pure 
state, but a few salts are known, includ- 
ing lutecia, Lu20a, and the sulfate, 
LU2(S04,)8. 

MAGNESIUM (L. Magnesia, a district 
in Asia Minor) Ger. Magnesium. Fr. 
magnesium. Magnesium is a very light, 
silvery white metal that tarnishes 
slightly in air. In 1808 H. Davy proved 
that magnesia was the oxide of a metal 
which he called magnium. This name 
was later changed to magnesium. The 
metal was isolated by Bussy in 1829. 
It does not occur free in nature, but 
its compounds are quite common, 
magnesium being 8th amongst the ele- 
ments in order oi abundance. Magnesite 
(MgCOs), dolomite (Mg, Ca, COa), 
camalite (KCl, MgCb), and Epsom 
salt (MgSO^ *71120) are common mag- 
nesium minerals. The metal is generally 
made by electrolyzing the fused chloride. 
In this country the chief sources of 
magnesium are the Michigan brines and 
sea water. Magnesium as a powder or a 
ribbon will bum in air with a brilliant, 
white flame, and in these forms is used 
as a “flashlight powder’’ and for pyro- 
technics. It IS the easiest of all metals 
to machine, and can also be cast, rolled, 
or forged. An alloy of about 90% mag- 
nesium and 10% aluminum is widely 
used because oi its high strength per 
pound. Ma^esium is also used to 
dehydrate oils, to form the Grighard 
reagent so important in organic chemis- 
try, and as a deoxidizer in making 
certain alloys. The element is essentim 
to both animal and vegetable life. 

and MgCOa are used in ceramics, 
while several ma^esium compounds 
are important medicinally. The whole- 
sale price of magnesium is about SOf^ a 
pound. 


MANGANESE (L. ma^5, magnet, as 
pyrolusite was formerly confused with 
iron ores which are magnetic) Ger. 
Mangan. Fr. manganese. Manganese is 
a hard, brittle metal with a brilliant 
luster and a reddish tinge. In 1740 
Pott showed that pyrolusite (Mn02), 
contained no iron, and formed a series 
of well-defined salts. In 1774 Scheele 
proved that it contained a new element. 
Gahn was the first to isolate the metal. 
Manganese is quite widely distributed 
in the combined state in such ores as 
pyrolusite (Mn02), braunite (Mn208), 
and hausmannite (Mns04), as well as 
in the form of the sulfide, sulfate, car- 
bonate, silicate, tungstate, etc. It ranks 
10th in abimdance amongst the elements 
in the earth’s crust. The metal can be 
prepared by reducing the oxides with 
carbon or aluminum; by reducing the 
halogen salts with sodium, magnesium, 
or aluminum; by reducing a manganese 
solution with various metals; and by 
electrolysis. The most important use 
of manganese is in the alloys ferroman- 
ganese and spiegeleisen in which form it 
IS added to steel to impart toughness 
and hardness without brittleness. Man- 
ganese is essential to plant and animal 
life and to reproduction in animals. 
The oxide Mn02 is used in the manu- 
facture of chlorine and iodine, in making 
a black enamel for pottery, as a drier for 
oils, and as a depolarizer in dry cells; 
MnCh is used in dyeing cotton; MnS04 
is employed in calico printing; and 
KMn04 and NaMn04 are used as dis- 
infectants. The wholesale price of 
manganese is about 45^ a pound. 

MASURIUM (From Masurian province 
belonging to Germany) Ger. Masurium. 
Masurium is a metal of the manganese 
family. It was discovered in 1924 by 
Noddack, Tacke, and Berg. It is found 
together with rhenium in the minerals 
^adolinite, molybdenite, spei^ite, and 
m platinum ores. Its properties are not 
as well known as those of rhenium, as 
the latter element is much more abun- 
dant. The metal is thought to have a 
high melting point, and to form masur- 
ates such as Na2Ma04. The relative 
occurrence of masurium in the earth’s 
crust is estimated at 10“^*. 

MERCURY (L. Mercurius, the god 
and planet. Symbol Hg from L. hydrar^ 
gyrum) Ger. Quecksilber. Fr. mereure^ 
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Mercui^ which is the only metal that 
is liquid at ordinary temperatures is 
silvery white and heavier than lead. It 
was known in ancient times as liquid 
silver, and was much investigated by 
the alchemists. G. Agricola called it a 
metal, and Lavoisier showed its ele- 
mental nature. Mercury is neither 
abundantly nor widely distributed in 
nature, it being 58th in abundance 
amongst the elements in the earth’s 
crust. It sometimes occurs native in 
small amounts, or as a silver amalgam, 
but it is most often found as cinnabar 
(HgS). It is prepared from the sulfide by 
combining the sulfur with oxygen or 
lime and distilling the liberated mercury 
into condensers. Mercury is a shining, 
mobile liquid with little tendency to 
adhere to glass and is widely used in 
thermometers, barometers, and manom- 
eters. Gases inert to mercury do not 
penetrate it and hence they are often 
collected over it. The soluble salts of 
mercury are poisonous. Mercury alloys, 
which are called amalgams, are much 
used in dentistry. Mercurous chloride or 
calomel (HgCl) is used as a purgative. 
Mercuric chloride or corrosive sublimate 
(HgCh), a very poisonous substance, 
is used as an external antiseptic, as are 
some other mercury salts. These poison- 
ous compounds are not very toxic to 
plants, and are often used in combatting 
plant diseases and insect pe^ts. The metal 
is used in the extraction of gold and 
silver; in the mercury arc lamp; as the 
cathode in certain standard cells; in 
electric rectiflers and switches; in fluores- 
cent lamps; and in the manufacture of 
mercury salts. Sodium amalgam is a 
valuable reducing agent. The sulfide 
HgS is known as vermilion and is used 
as a pigmenU The price of mercury 
changes very rapidly, it being known 
to double in a few months. A 76 pound 
flask costs from $160 to $190. 

MOLYBDENUM (Gr. molybdos, lead. 
Or L. molybdoena, galena) Ger, Molyb- 
denum or Molybddn. molyhdhie. 

Molybdenum is a silvery white metal of 
the chromium group and is very hard 
and tough. It was discovered in 1778 by 
Scheele, and first prepartid in 1782 by 
P. J. Hjelm. It does not occur free in 
nature, and its compounds are among 
the scarcer constituents of the earth’s 
crust, it ranking 34th amongst the ele- 
ments in abundance. The two most 


important ores of molybdenum are 
molybdenite, M 0 S 2 , and wulfenite, 
PbMo 04 . The concentrated ores are 
reduced with aluminum, carbon, or 
other reducing agents. The metal is 
chiefly used in making ferro-molybdenum 
for hardening tool steel, boiler plate, 
gun barrels, etc. Certain molybdenum 
compounds are used in coloring pottery 
and fabrics, wliile ammonium molybdate 
is used in analytical chemistry to detect 
and determine phosphates. Molybdenum 
forms salts in which it has valencies of 
3, 4, or 6, but the hexavalent salts are 
the most stable. M 0 O 3 , (NH 4 ) 2 Mo 04 , 
M 0 O 2 CI 2 , M 0 O 2 , CaMo 04 , PbMo 04 , 
and M 0 S 3 are common compoimds. The 
wholesale price of the metal is $2.60 a 
pound. 

NEODYMIUM (Gr. neos, new, and 
didymosy twin) Ger. Neodym, Fr. 
neodyme. Neodymium is a metal with a 
slight yellow tinge. It was discovered in 
1885 by C. A. von Welsbach and is one 
of the most abundant of the rare earth 
elements, ranking 29th in abundance 
amongst all the elements in the earth’s 
crust. It is about twice as common as 
praseodymium, along with which it 
constitutes didymium; the latter was 
once thought to be an element. It is 
found in minerals which contain the 
other rare earths, such as cerite, mon- 
azite sand, gadolinite, etc. The com- 
pounds of neodymium are rose-red or 
reddish violet in color. The usual salts 
of this element have been prepared in- 
cluding Nd 203 or neodymia, NdCU, 
Nd(On)3, Nd2(S04)3, Nd(N03)3*6H20 

and others. Neodymium and its salts 
have no important applications. 

NEON (Gr. neos\ new) Ger. Neon. Fr. 
neon. Neon is one of the inert atmos- 
heric ^ses. It was first isolated in 1898 
y W. JFlamsay and M. W. Travers who 
fractionally distilled liquid argon which 
contained the other inert gases, neon 
making up 0.16% of crude argon. Neon 
is in the first fraction of this distillation, 
it being the most volatile as well as the 
lightest of the inert gases with the ex- 
ception of helium. Neon is slightly lower 
in density than oxygen and is being used 
to a large extent in the so-called neon 
lights which involve passing an electric 
discharge through an evacuated tube into 
which a little neon has been admitted. A 
brilliant orange-red glow is produced 
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•rhich has excellent fog-penetrating 
power, ' and which is quite efficient 
from the standpoint of light produced for 
current consumed. Neon is present in 
the atmosphere to the extent of 0.00123% 
by volume or 0.00086% by weight. It 
sells for $5.00 a liter in glass flasks at 
normcd pressure. 

NICKEL (Ger. Nickel, a goblin or 
devil) Ger. Nickel. Ft. nickel. Nickel is 
a bright, silvery metal of the iron-cobalt- 
nickel triad. It is hard, malleable, duc- 
tile, and has high tensile strength. The 
metal was used in nickel-copper alloys 
for coinage for several thousand years, 
but it was first recognized as a new metal 
by Cronstedt in 1750, who succeeded in 
isolating the metal in an impure form 
and named it nickel from Kupfernickel, 
an ore that appeared to contain copper 
yet yielded none. The element ranks 
21st in abundance in the earth’s crust. 
Nickel is found native in meteors 
alloyed with iron, but the commercial 
sources are such ores as are found in 
Ontario, New Caledonia, and Norway. 
These ores include NiAsj, Ni4As3* 
Ni8(As04)2-8H20, Ni208, (NiMg) SiOa- 
a:H20 and NiS • 2FeS. Each of these 
ores is treated in a different manner 
depending on the amoimt and character 
of the impurities. Sometimes copper and 
nickel are refined together, the resulting 
product being a natural alloy of nickd 
and copper known as monel metal. 
Nickel is always found associated with 
cobalt from which it is separated with 
difficulty. This can be done by forming 
the insoluble nickel dimethylglyoxime, 
or by fractional distillation of the 
mixed carbonyls which are then decom- 
posed by heating. Nickel is magnetic at 
ordinary temperatures, but not at 
360°C. Air and sea water have very little 
effect on nickel, nor do hydrochloric or 
sulfiu’ic acids corrode it at ordinary 
temperatures. At a red heat, nickel slow- 
ly decomposes steam. The addition of up 
to 18% of tungsten greatly increases the 
resistance of nickel to corrosion. Nickel 
is widely used as a catalyst, since in the 
finely divided state it speeds up many 
reactions such as the hydrogenation of 
ofls, the reduction of nitroj^en oxides to 
ammonia, the decomposition of acety- 
lene, etc. Nickel plated objects are very 
common, as are alloys of nickel such as 
invar, German silver, oonstantin, chro- 
mel, monel metal, etc. Nickel steels are 


much used because of their toughness. 
Nickel and nickel bronze or other nickel 
alloys are used as coinage in several 
countries. Edison cells use nickel oxide or 
hydroxide for depolarizing electrodes. 
Nickel usually benaves as a divalent 
element, the trivalent salts being un- 
stable as a rule. NiO, Ni203, NiCb, 
Ni(OH)2, NiS, NiS04, and NiCNOa)* 
are common nickel salts. The wholesale 
price of nickel is about 35f^ a pound. 

NITROGEN (L. nitro, native soda; gen, 
forming) Ger. Stickstoff. Fr. nitrogene, 
formerly azote, symbol Az, this symbol 
and J for iodine being the only instances 
of differences in national usage of chem- 
ical symbols. The compound PbNe is 
called lead azide even in this country, 
an example of the persistence of the 
old French name. Nitrogen is a colorless, 
odorless gas present in the atmosphere 
to the extent of 75.5%) by weight, and 
78.06% by volume. D. Rutherford, in 
1772 is credited with its discovery, but 
Cavendish, Lavoisier and others in- 
vestigated “phlogisticated air,” as air 
minus oxygen was called. Nitrogen is a 
vital constituent of animal and plant 
diets, and forms a part of all hving 
bodies. Certain legumes, notably iKjans, 
bave the power of absorbing nitrogen 
from the air and transforming it into 
proteins which is in turn food for animals. 
This nitrogen cycle in the soil is essential 
to life. Fixed or combined nitrogen is 
present in many mineral deposits as 
saltpeter, KNOs, or soda niter, NaNOs. 
Because of its slight solubility in water, 
nitrogen is contained in many natural 
waters and has been found in the gases 
from springs, geysers, and volcanos. It 
is prepared by removing the oxygen 
and carbon dioxide from the air with 
hot copper and lime. This, of course, 
leaves tne nitrogen contaminated with 
the inert gases. It may be prepared in 
the laboratory by heating an aqueous 
solution of a mixture of 1 mole NaNOt 
and Yi mole (N 114)2804. Nitrogen has 
been made by the fractional distilla- 
tion of liquid air, and by reactions 
with substances containing nitrogen of 
which the following equation is an ex- 
ample: 2NH8 + 3CI2 = 6HCI + Ns. 
Gaseous nitrogen is often used to form 
an inert atmosphere for the preservation 
of materials, and to fill incandescent 
bulbs, although the pas is not entirely 
inert since it combmes directly with 
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lithium, calcium, and ma^csium when 
it is heated with these metals. Nitrogen 
is also used in the manufacture of am- 
monia, which may in turn be oxidized 
to nitric acid. Nitrogen compounds 
are very numerous, all nitrates, nitrites, 
nitrides, cyanides, cyanates, and all 
nitro, amino, and ammonium compounds 
being included in this category. Many 
nitrogen compoimds are explosive, some, 
like picric acid, being comparatively 
stable, while others, like nitrogen iodide, 
can be exploded by touching them with 
a feather. Nitrogen forms five oxides; 
N2O, NO, N203, NO2, and NjOs. Am- 
monia, NH3, nitric acid, HNO3, and 
urea are perhaps the most important 
nitrogen compounds. A cylinder con- 
taining 14}^ pounds of nitrogen (200 
cubic feet at atmospheric pressure) can 
be refilled for $5. 

OSMIUM (Gr. osme^ a smell, from the 
odor of its volatile tetroxide) Ger. Os- 
mium. Fr. osmium. Osmium is a brilliant 
metal of the platinum family, bluish in 
color and resembling zinc in app^rance. 
It was discovered in 1804 by Tennant. 
It is found in nature alloyed with iridium 
in osmiridium, and in platinum sands in 
North and South America and the 
Urals. It may be precipitated from solu- 
tion by H2S as OsS4, which on heating 
deposits osmium on the upper part of 
the crucible, and may also be prepared 
by reducing OSO4 with carl)on monoxide 
or dioxide in a red hot porcelain tube. 
Osmium tetroxide melts at 45® and boils 
at 100°, yielding a very poisonous vapor 
which causes pathological disturbgmces 
even to the exhmt of blindness. Osmium 
has a specific gravity of 21.3 to 24 and 
has the greatest density of any known 
substance. It is harder than glass amd is 
very brittle. The metal is readily dis- 
solved by fuming nitric acid, aqua r^a, 
or fused sodium or barium nitrate; it is 
also attacked by hot fluorine or chlorine. 
In the finely divided form osmium is a 
very effective catalyst, causing hydrogen 
and oxygen to explode at 40 to 50°. 
With an osmium catalyst ammonia can 
be made from its elements at 185 atmos- 
pheres and a temperature of 880 to 
1000°. Its chief use is in the alloy osmirid- 
ium which is used to make pen points. 
Osmium is the only element which forms 
definite compounds with a valence 
of eight. It also forms salts in which it 
has valencies of 2, 3, 4, 6, 8. OsCb, 


OsCls, OsCh, H2Us(y4 are typical com- 
pounds. The price is about $2,040 a 
pound, or $140 per troy ounce. 

OXYGEN (Gr. oxys, sharp; gen, bom) 
Ger. Sauerstoff. Fr. oxyghne. Oxygen is a 
colorless, odorless, active gas. The liquid 
and solid forms have a pale blue color. It 
was discovered independently by Priestley 
and Scheele in 1774, and was known to 
the chemists of the 18th centi^ as 
“dephlogisticated air.” Oxygen is the 
most abundant element, making up 
88.8% of the waters of the earth, 50% of 
the rocks and soils, and one-fourth of the 
atmosphere by weight or one-fifth by 
volume. The best commercial method of 
preparing oxygen is by the fractional dis- 
tillation of liquid air, but it can also be 
obtained by the electrolysis of water con- 
taining dissolved electrolyte, or by 
heating HgO, Ba02, KCIO3 or other 
oxygen-containing compounds. Oxygen 
is not combustible but supports com- 
bustion, and combikies with all the ele- 
ments except the inert gases of the argon 

E oup. All plant and animal life as we 
low it depends on oxygen either free or 
combined for its existence. The gas is 
used in the oxy-hydrogen and oxy-acety- 
lene flames for welding; for ventilating 
submarines; for medical purposes; for 
oxidizing oils, etc.; for bleaching; and in 
determining the carbon content of steel 
and organic compounds. The element 
exists in two forms, the usual state being 
O2, while ozone, a less common form is 
Os. The name ozone was derived from a 
Greek word meaning ‘T smell,” since the 
characteristic odor of the substance is 
often noticed around electrical machines. 
It is formed whenever an electric spark 
is produced, and can often be observed 
during thimder storms. Ozone is a very 
active oxidizing agent especially towards 
organic matter, and is used as a bacteri- 
cide in sterilizing water. A cylinder of 
oxygen holding 220 cubic feet at atmos- 
pheric pressure can be refilled for $5. 

PALLADIUM (Named from the plane- 
toid Pallas) Ger. Palladium. Fr. po/- 
ladium. Palladium is a silvery white 
metal, less ductile but harder than 
platinum. It was discovered by Wollas- 
ton in 1804 and occurs native alloyed 
with platinum or gold, and as the sel- 
enide. It is present as an impurity in the 
nickeliferous ores of Sudbury, Ontario, 
from the matte of which it is sometimes 
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isolated. Palladium ranks 65th in abun> 
dance amongst the elements in the 
earth’s crust. Palladium may be sepa- 
rated from the platinum group through 
precipitation as the iodide by adding po- 
tassium iodide to the solution. The metal 
is obtained by reduction of its salts with 
hydrogen, or by deposition from its 
solutions in the presence of zinc. Pal- 
ladium occludes gases to a remarkable 
degree, especially hydrogen, and like 
other members of the platinum family, 
it is a very good catalyst, particular^ 
when in a finely divided state. It is 
attacked by hot, concentrated acids and 
by fluorine and chlorine at high temper- 
atures. Alloys of palladium and gold are 
useful as platinum substitutes, and b^ 
cause of their resistance to atmospheric 
corrosion are used for astronomical and 
dental purposes and for coating the 
reflectors of searchlights. Palladium salts 
are used in photography. Palladium 
functions as a di-, tri-, and tetravalent 
element. PdCb, K 2 pdCl 4 , PdCb, PdO, 
Pdj 03 *zH 20 , and Pd 02 xH 20 are typ- 
ical palladium compounds. The metiJ 
sells for about $380 a pound, or $26 a 
troy ounce in which unit the precious 
metals are always sold. 

PHOSPHORUS (Gr. phosphoros, light- 
bringer) Ger. Phosphor. Fr. phosphore. 
Phosphorus is a non-metallic element 
occurring in several different forms. 
White or colorless phosphorus, the or- 
dinary form, turns yellow on exposure to 
light. Red phosphorus can be made by 
heating the white variety or exposing it 
to a bright light. When a solution of 
yellow pnosphorus in phosphorous tri- 
bromide is held at 180®, a bright red 
precipitate separates. This is called scar- 
let phosphorus. Metallic or violet phos- 
phorus is obtained by heating the red 
variety in contact with lead for ten hours 
at about 500®C., the phosphorus dissolves 
in the lead and, on cooling, separates in 
this crystalline modification. Only the 
red and yellow forms are commercially 
available. When pure the red form is 
not poisonous, while the yellow variety is 
extremely toxic. Phosphorus, first iso- 
lated from urine by H. Brandt in 1669 is 
the first element whose discoverer is 
known. Phosphorus does not occur 
native but its compounds are very 
widely distributed, phosphorus ranking 
11th in abundance amongst the elements. 
The chief source of the element is phos- 


phate rock, generally Ca 8 (P 04 ) 2 , which 
IS treated with sulfuric acid to convert it 
to phosphoric acid which is then heated 
with carbon, the crude phosphorus being 
removed by distillation. It occurs in afl 
fertile soils, being a necessary factor in 
plant and animal economy. It is an 
essential constituent in protoplasm, 
nervous tissue and bones, occurring in 
the latter as calcium phosphate. Phos- 
phorus is used in making bronzes, in gas 
analyses, in medicine, £uid in making 
matches. The element is very poisonous 
but many of its compounds are Harmless. 
PH,, pa,, PCls, POCl,, NaJ> 04 , P 2 O,, 
and P 2 O 6 are typical compounds. In 
large quantities the red and yellow 
varieties sell for 40ff and 18^ a pound 
respectively. 

PLATINUM (Spanish plata, silver) 
Ger. Platin. Fr. plaiine. Platinum is a 
tin- white metal, malleable, ductile, and 
harder than silver; it does not tarnish 
in 8ur or dissolve in any single acid. It 
was first brought to Europe from South 
America in 1735. The metal occurs 
native, either in a fairly pure state or 
alloyed with other met^s and nuggets 
weighing up to 21 pounds have b^n 
foimd. It ranks 57th in abundance 
amongst the elements in the earth’s 
crust. In refining crude platinum, the 
metal is precipittited as (NH 4 ) 2 PtCU 
which on being heated yields spongy 
platinum. This is then rolled or ham- 
mered into the desired condition. Plati- 
num is a very noble metal being dissolved 
only by acpia regia, but it is corroded by 
the halogens and caustic alkalies. Like all 
the metals in this group, platinum pos- 
sesses considerable catalytic activity, 
a property most pronounced when the 
metal is in a finely divided state. Plati- 
num black, in which form it is generally 
used as a catalyst, is a fine, soft, black 
powder which is thought to be PtO • H 2 O. 
A platinum catalyst is used in the contact 
process for manufacturing sulfuric acid 
and other commercial reactions. Plati- 
num is used for jewelry, and for 
electrical and dental purposes, as 
well as making crucibles, tongs, py- 
rometers, electrical contact points, pins, 
foil and plate. Another use in recent 
years is in decorating glassware, in 
which a platinum resin is applii^ and 
fired, leaving a bright and very thin 
coating of platinum. PtCU, HiPtCU, 
PtCl,, K 2 PtCl«, and PtO*2HiO^ are 



typical platinum compounds. The price 
of the metal is about $560 a pound, or 
$38 per troy ounce. 

POTASSIUM (Eng. pot^h. Symbol K 
from kalium) Ger. Kalium. Ft. potas- 
sium. Potassium is a light, silver-white 
alkali metal, first isolated in 1807 hy H. 
Davy. It is found in nature in large 
quantities, but only in the combined 
form. It occurs in sylvite (KCl), salt- 
peter (KNO3), and many other minerals. 
It is the 7th element in order of abun- 
dance in the earth’s crust. Potassium 
salts are necessary to plant life, and are 
therefore found in all fertile soils. Plants 
preferentially absorb these salts which 
are then found in the ash they leave on 
iffnition. The metal is produced by the 
electrolysis of fused potassium hydroxide 
but it is seldom made as it has few uses. 
Like all of the alkali metals it tarnishes 
in air, combines with water at ordinary 
temperatures, and hence must be pre- 
served under kerosene. An alloy of 
sodium and potassium which is a liquid 
at ordinary temperatures is used in 
high reading thermometers. Potassium 
is used in certain photoelectric cells, and 
in analysis for the determination of 
oxygen. Potassium has a valence of one 
in all of its compounds. KOH, KCN, 
KCl, KBr, KI, K2SO4, KNO3, K2Si03, 
K2CO3, KaCrO*, and KjCraO? are some of 
the more important potassium com- 
jK)unds. The metal retails for $12.50 a 
pound, but many of its salts are com- 
paratively cheap. 

PRASEODYMIUM (Gr. praseos, leek- 
green, and didymos, a twin) Ger. Pra- 
seodym. Fr. prasSodyme. IVaseodymium 
is a rare earth metal that has a yellow 
tinge and is strongly param^netic. It 
was discovered in 1885 by C. A. von 
Welsbach. The element is widely dis- 
tributed, ranking 42nd in abundance 
in the earth’s crust. A mixture of prase- 
odymium and neodymium was for a long 
time considered to be an element, and 
was ceilled didymium. The ratio of pra- 
seodymium to neodymium in most min- 
erals is about 1 to 2 , lioth metals being 
found in cerite and other rare earth min- 
erals. A little didymia is used to impart 
a brown color to printed matter on gas 
mantles. Praseodymium salts are le^- 
green in color. Compounds of this metal 
are Pr,0„ PrO*, PrCh, Pr, ( 804 ) 3 . 


PROTACTINIUM (Gr. prolos, 

Ger. Proiaktinium. Fr. protactinium. 
Protactinium is one of the four radio- 
active atomic species representing ele- 
ment 91 and is the only one that can be 
isolated in weighable quantities. The 
first isotope, UX 2 or brevium (half life 
1.14 minutes), was discovered by Fajans 
in 1913. Protactinium itself was dis- 
covered in 1917 by Hahn and Meitner 
and independently and at about the same 
time by Soddy and Cranston. It is the 
mother substance of actinium and its 
series of natural radioactive elements, 
being itself derived from an isotope of 
uranium (actino-uranium). One ton of 
uranium in any natural ore contains 
about 0.27 grams protactinium. The 
oxide PaoOs was first isolated in 1927, 
the metal itself in 1934. The atomic 
weight of the element was listed for the 
first time in the International Atomic 
Weight Table of 1936. The half life of 
protactinium is about 3.2 X 10* years. 

RADIUM (L. radius, ray) Ger. Radium. 
Ft. radium. Radium is a radio-active 
element. It has been prepared as a white 
metal w hich immediately becomes black 
on exposure to air. The metal will de- 
compose water in the cold, and blackens 
organic matter such as paper on contact. 
It was discovered in 1898 by P. Curie and 
his wife, M. S. Curie. Radium is a de- 
composition product of uranium, and is 
always found with that metal, generally 
to the extent of about one peurt in three 
million. The most important source is 
the pitchblende found at Great Bear 
Lake in northern Canada, where more 
than 100 grams of radium are extracted 
annually. Another important source of 
radium is the carnotite sand of Colorado. 
The element is constantly giving off 
heat, the temperature of radium and its 
salts being about a degree and a half 
higher than that of its sirrroundings. 
During its 2300 years of life a gram of 
radium gives off 250,000 times as much 
energy as the burning of a gram of coal. 
Each gram of radium produces about a 
tenth of a cubic millimeter of emanation 
each day . This gas is pumped off and 
sealed in tiny tulx‘s which are applied to 
the diseased tissue when radium is used 
to combat cancerous growths, and skin 
diseases. Radium and its salts are 
extremely poisonous to all life; the un- 
skillful application of the radiation is 
very dangerous. The radium of o)mmerce 
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is generally in the form of the chloride or 
bromide. The final decomposition prod- 
uct of radium is an isotope of lead. The 
carbonate and sulfate are used in lu- 
minous paints. The price of radium 
has recently dropped from $70,000 to 
$25,000 a gram. 

RADON, NITON or RADIUM EMA- 
NATION (The name radon was chosen 
because it comes from radium. The 
name niton is from L. nitens^ shining). 
Ger. Niton, Fr. niton. Radon is a gaseous 
substance emanating from radium and 
having radioactive properties of its own. 
It was observed by the Curies, Gray, 
Ramsay, Rutherford and others. The 
gas appears to be inert and a member of 
the argon family and has been liquefied 
and solidified by Rutherford, Ramsay 
and others. It decomposes into a radio- 
active solid and alpha particles, each 
of which is an atom of helium carrying 
two unit positive charges. The hatt 
life of radon is 3.83 days. For the method 
of using radon, see RADIUM. 

RHENIUM (Named from the Rhine 
province belon^g to Germany) Ger. 
Rhenium. Rhenium is a member of the 
manganese family of metals, and was 
once called dwimanganese. It was dis- 
covered by Noddack, Tacke, and Berg 
in 1924, at the same time that they dis- 
covered masurium or ekamanganese. 
Both of these metals are found in the 
combined state in platinum ores, gado- 
linite, molybdenite, and sperryite. Rhe- 
nium is 60th in abundance amongst the 
elements in the earth’s crust. Rhenium 
is stable in air and possesses a very 
high melting point and boiling point. 
The most stable rhenium compounds 
are those in which the element has a va- 
lence of six or seven. Re207, HReOi 
(a strong acid), KRe04, ReCle, ReaSr, 
ReSs, ReSc, Re02, and ReOs are known. 
The metal is being prepared in Germany 
to the extent of about 150 kilograms a 
ear. Platinum-rhenium thermocouples 
ave been made, and the metal may find 
some use as a catalyst. The price is 
about $4 per greun. 

RHODIUM (Gr. rhodon, a rose, from 
the color of the aqueous solutions of its 
salts) Ger. Rhodium. Fr. rhodium. Rho- 
dium, a silvery white metal of the plati- 
num family, was discovered in 1804 by 
Wollaston. It occurs as an alloy in 


platinum ores, in osmiridium, and in the 
gold-rhodium alloys known as rhodite, 
which are from 30 to 43% rhodium. 
Amongst the elements in the earth’s 
crust, it ranks 59th in order of abun- 
dance. The metal is insoluble in acids 
or aqua regia, but when fused with 
potassium acid sulfate it yields the 
sulfate. An alloy of 95% platinum and 
5% rhodium is superior to platinum for 
making crucibles and other laboratory 
equipment. Rhodium is used in con- 
junction with platinum to make thermo- 
couples. Rhodium black, a finely divided 
substance containing some oxide or 
hydride, is used as a catalyst and for 
produc^ a black color in decorating 
porcelain. A new use for rhodium is 
in plating standard weights. RhCh, 
RhCh xHaO, NasRhCh lSHjO, RhjO,, 
Rh02, Na2Rh04 are typical compounds. 
The price is alxiut $1,800 a pound, or 
$125 a troy ounce in which unit it is 
always sold. 

RUBIDIUM (L. rubidus. red) Ger. 
Rubidium. Fr. rubidium. Rubidium is a 
silvery-white alkali metal resembling 
potassium. It inflames spontaneously in 
air, and must be preserved out of con- 
tact with air and water. Rubidium is the 
second most electropositive metal, being 
exceeded only by cesium in this respect. 
It was discovered spectroscopically in 
1860 by Bunson and Kirchhoff and is 
present in several rare minerals, the 
chief source being the mother-liquors 
from carnotite refineries. There are no 
rich deposits, but the element is widely 
distributed, ranking 16tb in abundance 
amongst the elements in the earth’s 
crust. Its salts impmrt to the non-lumi- 
nous flame a very brilliant red color. The 
metal is softer than any metal except 
cesium and forms a series of salts such as 
RbCl, RbNOa, Rb2S04, RbjO. etc. 
Rubidium and its salts have no impor- 
tant uses, although the metal has been 
used in photoelectric cells. The price is 
about $15 a gram. 

RUTHENIUM {Ruihenia, Russia) Ger. 
Ruthenium. Fr. ruthenium. Ruthenium 
is a hard, brittle metal of the platinum 
family, resembling platinum in luster 
and appearance. The element was named 
by Osann who discovered it in 1828. It 
was first made in the pure state by Klaus 
in 1845. Ruthenium is very scarce, 
ranking 66th in abundance amongst the 
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elements in the earth’s crust. It occurs 
in the rare mineral laurite, RU2S3, but it 
is obtained from osmiridium, in which 
it occurs as an impurity to the extent 
of 6% or less. Ruthenium has several 
different valencies in its various com- 
pounds, RuCb, RuCls, K2RUCU, 
KjRuCle, RU2O8, Ru 02, and K2Ru04- 
H2O being typical ruthenium salts. The 
metal occSudes gases, and is sometimes 
used to catalyze oxidation reactions. 
Ruthenium is of little commercial impor- 
tance. It costs about $550 a pound, or 
$38 per troy ounce, the unit in which 
precious metals are quoted. 

SAMARIUM (Named ^ter Scanarski, 
a Russian engineer) Ger. Samarium, 
Ft. samarium. Samarium is a hard, 
brittle, yellowish-p’ay, lustrous metal 
which quickly tarnishes in air. It was dis- 
covered in 1879 by Lecoq de Boisbau- 
dran, and like the other rare earths, is 
found in small quantities in such min- 
erals as cerite, gadolinite, samarskite and 
others. In abundance it is 39th amongst 
the elements in the earth’s crust. Samar- 
ium may be separated from lanthanum, 
praseodymium, and neodymium by con- 
verting the mixed oxides to the an- 
hydrous chlorides and passing in a stream 
of dry hydrogen at a red heat, thus con- 
verting the samarium to SmCh. This is 
insoluble in alcohol, whereas the chlorides 
of the others are soluble. Samarium salts 
are pale yellow in color and, like the 
metal, are unimportant commercially. 
The usual compounds of samarium have 
been prepared, including Sm203 or 
Samaria, Sm2S8, Sm2(S04)8, SmCU, 
Sm(N0s)8*6H20 and otliers. 

SCANDIUM (Named after the Scandi- 
navian peninsula by its Swedish dis- 
coverer) Ger. Scandium. Fr. scandium^ 
Scandium itself has not been isolated, 
but the properties of its salts prove it to 
be identical with the ekaboron predicted 
by Mendeleeff. It was discovered in 
1879 by L. F. Nilson and is found in a 
few rare minerals such as wolframite, 
wiikite, euxenite, etc. to the extent of 
one or two percent SC2O3. It is the 43rd 
element in abundance in the earth’s 
crust. ScCls, ScBra -61120, SC2O3 or 
Bcandia, ScaSj, Sc (OH) 3, 802(804)3 and 
many other scandium salts have been 
prepared. 


SELENIUM (Gr. selene, the mc^n) 
Ger. Selen. Fr. selenium. Selenium is a 
non-metallic element which exists in 
several allotropic forms. It was discov- 
ered in 1817 by J. J. Berzelius and J. G. 
Gahn. Selenium is found in many sulfide 
ores generally in the form of selenides 
but sometimes native. The most com- 
mon ore is clausthalite, PbSe, but the 
element is usually obtained from the 
flue dust of pyrites burners. Amongst 
the elements in the earth’s crust it 
ranks 56th in abundance. Selenium is 
said to be contained in teeth and bones 
and in most vegetables, especially 
spinach. It is precipitated from its solu- 
tions by sulfur dioxide, which is the 
method generally used to obtain the 
element from its refined ores. Selenium 
exists as red amorphous, red crystalline, 
CTay metallic, and black selenium, the 
black form being thought by some to be 
the metallic variety in the finely divided 
condition. Metallic selenium conducts 
electricity; its electrical resistance de- 
creasing while the element is being 
exposed to light, furnishes the basis for 
its use in photo-electric cells. These 
cells are of rapidly increasing importance 
in controlling automatic equipment of 
many kinds. A recent application of the 
element is in rectifiers, which exhibit 
remarkable stability under high over- 
loads. Selenium is used in preparing 
a scarlet-red color for glass, glazes and 
enamels; for making flame-proof in- 
sulated wires, paper, etc.; in tne colloi- 
dal form as a germicide and fungicide; 
and as di-ethyl selenide, a gasoline anti- 
knock, Selenium itself is not poisonous 
but the alkali selenites and selenates are 
very toxic. When warmed, selenium 
emits an odor resembling that of rotten 
radishes. Selenium and its compounds 
impart a blue color to the Bunsen flame. 
The element resembles sulfur and has 
valencies of 2, 4, and 6. Se02, Na2Se08, 
Na2Se04, and Na2Se are typical selenium 
compounds. The price is $1.75 a pound. 

SILICON (L. silex, flint) Ger. Silicium. 
Ft. silkium. Silicon is a non-metallic 
element which is dark steel-gray when 
crystalline, and a dark brown mass when 
amorphous. It was first isolated in 1823 
by J. J. Berzelius. Silicon is never found 
native, but its compounds are so com- 
mon that silicon ranks second only to 
oxygen in abundance, composing 25*8% 
of the known land, sea and air. It occurs 
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in all silicate minerals as well as in 
quartz (Si02), sandstone, and others. 
The silicates include clay, granite, feld- 
spar, mica, and many other very com- 
mon minerals. Silicon is made by reduc- 
ing SiOi with magnesium or sodium. 
It is employed as a deoxidizer in metal- 
lurgy, where many silicon alloys are 
used, the silicon being added as a rule in 
tbe form of ferrosilicon. High silicon 
alloys are very hard and chemically 
resistant, but are so brittle they cannot 
be machined. Silica, or Si 02 , is used in 
making glass, mortar, and Portland 
cement; and sodium silicate under the 
name of waterglass is used as a medium 
for preserving eggs and as ^ adhesive. 
Sihcon is very resistant to acid corrosion, 
a property which is also manifested by 
the nigh-silicon alloys. Si02, SiH4, 
Na2Si03, K2Si08 are well known silicon 
compounds. The price of silicon is about 
16 ^ a pound. 

SILVER (Assyrian, sarpu, Anglo-Saxon 
soelfor. Symbol Ag from L. argentum) 
Ger. Silber. Ft. argent. Silver is the 
whitest of metals, and one of the best 
conductors of heat and electricity. It 
is strong and is excelled only by gold 
in malleability and ductility. Silver is 
sometimes found free in nature and has 
been known from the earliest times. 
Most silver ores contain only about one 
percent of silver, but such ores are 
tairly common. Mexico and the United 
States produce most of the world’s 
silver, a great deal being a by-product in 
the refining of lead and copp)er. It is 
the 63 rd element in order of abundance 
in the earth’s crust. The silver ion is 
very poisonous, and like lead is cumula- 
tive in action. Silver is stable in air 
and water but blackens on exposure to 
Vapors of sulfur compounds especially 
hydrogen sulfide which form the sulfide, 
Ag2S. The metal is used in making 
table ware, coinage, jewelry, and in 
silvering mirrors. Certain of its salts, 
particularly the halides, are sensitive 
to light and are much used in photog- 
raphy. Silver nitrate is used in analyti- 
cal chemistry, in medicine, and, with 
the cyanide, in plating. In recent years 
steels containing silver have been widely 
used in making pistons for gasoline 
engines. The price of silver is $ 5.10 a 
pound. 


SODIUM (Eng. soda) Ger. Natrium- 
Fr. sodium. Sodium is a W€ucy, silvery 
white alkali metal. It was first isolated 
in 1807 by H. Davy. Sodium always 
occurs in the combined form, and is 
present as the chloride in vast quantities 
in sea water and rock salt deposits. 
In Chile and Peru there are deposits 
of NeiNOs, and on the sites of dried-up 
lakes there are found carbonates, sul- 
fates, and borates of sodium. Sodium 
salts are present in nearly all brines, 
in animal fluids, 6 uid in most plants. 
It is the 6 th element in order of abun- 
dance in the earth’s crust. Metallic 
sodium is attacked by air and water, 
hence it is usually preserved ' under 
kerosene or imbedded m vaseline. It is 
prg)ared commercially by the electrolysis 
of fused sodium hydroxide and is used in 
making the peroxide and cyanide, as 
well as in the manufacture of some 
aniline dyes and a number of other 
organic compounds where a very strong 
reducing agent is required. It is some- 
times used in the preparation of other 
metals. Sodium and its salts impart 
a brilliant yellow color to the flame. 
Many sodium compounds are extremely 
important, often being sold by the 
carload. A few of the most important 
are the chloride, NaCl, which is a nec- 
essary constituent of animal diets; 
caustic soda, NaOH; soaps, which are 
sodium or potassium salts of one or more 
fatty acids such as stearic, oleic or 
palmitic; borax, Na2B407- IOH2O; triso- 
dium phosphate, Na3P04-12H20; hypo, 
Na2S208 * 51120 ; soda ash, Na2C03, and 
sal scxla, Na2CO8*10H2O; Glauber’s salt. 
Na^O4*10H2O; baking soda, NaHCOs; 
NaNOs; NaN 02 ; Na 202 ; the various 
silicates which are different ratios of 
Na 20 , Si 02 and H2O; and the sulfite 
Na2S03. The wholesale price of metallic 
sodium is about 16 ^ a pound. 

STRONTIUM (Named from the town 
of Strontian, Scotland) Ger. Strontium- 
Fr. strontium. Strontium is a brass- 
yellow metal of the alkaline earth group 
and was first isolated in 1808 by Ii. 
Davy, although the oxide was known to 
Crawford in 1790 . It is never found 
native, and occurs chiefly as strontian- 
ite (SrCOa), and celestite (SrS04) being 
18 th amongst the elements in the order 
of abundance, or 14 th counting only 
those in the earth’s crust. The metal has 
no uses, but like the other metals of the 
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alkaline earths it can be prepared by the 
electrolysis of the fused chloride. Stron- 
tium salts impart a brilliant red color 
to a flange, and are used in making fire- 
works and red signal lights; they are 
also used to a small extent in medicine. 
Strontia (SrO) is used in the recovery 
of su^ar from beet-sugar molasses. 
Strontium has a valence of two, and 
forms compounds such as SrCh, SrBr 2 . 
The metal retails for about $5 an ounce. 

SULFUR (Sanskrit, solvere, L. sul^ 
phurwn) Ger. Schwefel. Fr. soufre. 
Sulfur, a non-metallic element that is 
found native as well as combined, has 
been known from very early times. It 
exists in several allotropic forms, of 
which the most common is rhombic 
sulfur, the variety which is found native 
and is mined in vast quantities in Texas, 
Louisieuia and Sicily. Sulfur compounds 
such as the metallic sulfides and sulfates 
are also very common. Sulfur ranks 
12th in abundance amongst the elements 
in the earth’s crust. Rhombic sulfur 
is a yellow powder which changes in 
shade with different temperatures. 
When molten sulfur is allowed to cool 
slowly, wax-yellow needles of monoclinic 
sulfiu* are formed and these change to 
rhombic sulfur at ordinary temperatures. 
Another form sometimes encountered is 
nacreous sulfur which forms yellowish- 
white needles with a pearly luster. There 
are also other less common metastable 
varieties known, as well as certain 
amorphous types. Flowers of sulfur is 
the name given to a finely divided form 
prepared by sublimation. In the United 
States, sulfur is rained by the very un- 
usual method of drilling to the sulfur 
stratum and sinking three concentric 
pipes down to the deposit. Superheated 
steam is then forced down the outside 
pipe and melts the sulfur; hot water is 
pumped down the other outside pipe 
at hjgh pressure, whereby the molten 
sulfur is forced un thmugh the midcife 
pipe and is collected at the surface. 
Sulfur is used in the manufacture of 
matches, gunpowder, and pharmaceutical 
preparations, as well as in the vulcan- 
ization of rubber, and as a fungicide. 
Most of the sulfur produced is burned 
to sulfur dioxide, which is the inter- 
::^.ediate in the preparation of sulfuric 
e^id, sodium thiosulfate, calcium bi- 
sulfite, and other sulfur compounds. 
Sulfur is one of the elements essential 


to plant and animal life. It is a con- 
stituent of some proteins. An important 
sulfur compound is hydrogen sulfide, a 
common laboratory precipitant which 
is very poisonous. Sulfur has valencies of 
2, 4, and 6. FeS, BaS 04 , CaSOs, BaS, SO 2 , 
SO 3 , S 2 CI 2 , and Na 2 S 203 *51120 are typical 
sulfur compounds. Crude sulfur in bulk 
sells for about $16 a long ton, but the 
flowers sell for and the commercial 
flour for a pound. 

TANTALUM (Gr. myth. TantaluSy 
because the metal was hard to isolate, 
therefore tantalizing) Ger. Tantal. Fr. 
iardale. Tantalum is a white metal with 
a grayish tinge and a bright luster, and 
is little affected by exposure to air* 
The element W8is discovered in 1802 
by A. G. Ekeberg. It is never found 
in the free state, but occurs with colum- 
bium as the tantalates and columbates 
of iron, calcium, manganese, uranium, 
and the rare earths. Tantalum is im- 
|>ervious to any single acid, and even 
resists aqua regia, but it wdll dissolve 
in the fused alkalis, and in a mixture of 
nitric and hydrofluoric acids. Tantalum 
has high melting and boiling points, 
is hard, malleable, and very ductile. 
It was once used in making filaments for 
incandescent lamps, but in this capacity 
it has been generally replaced by tung- 
sten. Tantalum is used to make pen 
nibs, dental, surgical, and laboratory 
equipment, norm^ weights, and parts 
for delicate instruments which are subr 
jected to the action of corrosive gases. 
It is also used as a rectifier for alter- 
nating current, since a tantalum elec- 
trode in a single cell will permit the 
current to flow only one direction, thus 
changing an alternating current to a 
pulsating direct current. Tantalum 
usually has a valence of five. Ta 206 , 
Ta02, FeTa206, TaCla, TaOFs, CaTa208, 
TaCls, and K 2 TaF 7 are typical tantalum 
compounds. Tantalum (C.P.) costs about 
$70.00 per pound. 

TELLURIUM (L. ielluSy the earth) 
Ger. Tellurium. Fr. iellure. Tellurium is 
a non-metallic element of the sulfur 
selenium family. It was discovered in 
1782 by F. J. Muller, and later con- 
firmed by M. H. Klaproth who actually 
isolated the new element. When cooled 
from the molten state, tellurium is 
a tin-white crystalline mass which is 
brittle and easily powdered, and has 
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a metallic luster. It also exists as a 
bro-wnish-black amorphous powder. Tel- 
lurium is the least abundant of the 
sulfur family, rarely occurring native 
but usually as tellurides and in a few 
oxidized ores. It is about as abundant 
as gold. Tellurium is used in the glass in- 
dustry, in the manufacture of electrical 
equipment, and in making dyestuffs. 
Some of its alloys have valuable prop- 
erties, that with tin being very hard and 
of high tensile strength, while its alloy 
with aluminum is very ductile. Colloid^ 
tellurium is used as an insecticide, germi- 
cide, and wood preservative. Certain 
tellurium salts are used in staining 
metals, while one tellurium compound 
has been found to possess anti-knock 
properties when used as a component 
of motor fuels. Tellurium is poisonous 
€md is readily absorbed from gold- 
tellurium dental fillings. The very of- 
fensive “tellurium breath” is caused 
by the inhalation of the vapors of 
tellurium, or by the absorption of 
the element in the body by other means. 
The element has valencies of 2, 4, and 6. 
HzTe, H2Te04, H2Te03, AuTea, TeOa, 
and BaTe04 are typical tellurium com- 
pounds. The wholesale price is $1.75 a 
pound. 

TERBIUM (From Ytterhy, a town in 
Sweden) Ger. Terbium. Fr. terbium. 
Terbium is a reu’e earth metal which 
has not yet been isolated. It was dis- 
covered in 1843 by C. G. Mosander and 
is one of the least abundant of the rare 
earths, being found in small cmantities 
in gadolinite, cerite, and other rare 
earth minerals. The element ranks 
54th in abundance amongst the elements 
in the earth’s crust. Terbium salts are 
colorless or white and have no important 
uses. Tb208 or terbia, Tb407, TbCls, 
Tb2(S04)3, Tb(N03)3*6H20, and a few 
other terbium salts have been prepared. 

THALLIUM (L. ikallus, a budding 
twig) Ger. Thallium. Fr. thallium. 
Thulium is a gray metal, softer than 
lead, and having high malleability and 
low tenacity. In 1861 Crookes discovered 
a new green line in the spectrum which 
he attributed to a new element which 
he called thallium. The metal was first 
isolated in 1862 by A. Lamy. T^e ores 
of thallium are so scarce that it is easier 
to obtain the metal from the mud of 
the leacFchambers or the flue dust of sul- 


furic acid works. Thallium is the filst 
element in abundance in the earth’s 
crust. Thallium salts are poisonous and 
color the non-luminous flame a bright 
green. Thallium acetate, which is poison- 
ous, when tedken internally causes a 
falling out of the hair. Depilatory prepa- 
rations containing up to 5J^% have 
been prepared and sold but their use is 
attended by considerable danger. Thal- 
lium itself has no important uses, but its 
salts, ^ especially the sulfate, are widely 
used in rat poisons, as well as some small 
application in medicine, analytical chem- 
istry, and in making green signal lights. 
The element has valencies of one and 
three. TbO, TI2O3, TICK, TICI, 
TIO(OH), and TI2S are typical salts. 
Thallium costs about $5 a pound. 

THORIUM (Scandinavian myth. Thor.) 
Ger. Thorium. Fr. thorium. Thorium is 
a metal resembling platinum in color, 
and having a high specific gravity and 
melting point. It was discovered in 
1819 by J. J. Berzelius. Thorium is 
widely distributed but in small quantities, 
thorite, orangite, and thorianite con- 
taining from 50 to 78% Th02. The chief 
ore is monazite sand in which thorium is 
present to the extent of about 5 to 7% 
m the concentrated ore. Amon^t the 
elements in the earth’s crust thorium 
ranks 35th in abundance. The most 
important use of thorium is as the nitrate 
which is combined v^ith about one per- 
cent of cerium nitrate to make Welsbach 
gas mantles. These nitrates are burned to 
oxides the first time the mantles are 
used; beryllium and magnesium nitrates 
are also present to strengthen the ash 
skeleton. Certain thorium salts have 
some small use in medicine, analysis, and 
roentgenography. Thorium is radio- 
active, its average life being 2.5 X 
years. It is a member of the tin group* 
and has a valence of four. Th02, ThCi4, 
Th(N03)4» Th(OH)4, are typic^ com- 
pounds. The price is about $3 a gram. 

THULIUM (L. Thule, the most north- 
erly part of the habitable world) Ger. 
Thulium. Fr. thulium. Thulium is a 
rare earth metal of the erbium group 
and has never been isolated. It was 
discovered in 1879 by P. T. Cleve and 
is found in small amounts in euxenite, 
gadolinite, blomstrandine, and other 
rare earth minerals. Amongst the ele- 
ments in the earth’s crust, thulium ranks 



60th in abundance. It is very difficult 
to separate thulium from the < other 
metals of its group, especially erbium. 
Thulium salts are pale green in color. 
Tm^Ch or thulia, TmCb-THzO, 
Tin (N 63)3 -41120, Tm2(S04)3 and other 
thulium salts have been prepared. 

TIN (Anglo-Saxon, Danish, and Ice- 
landic, tin. Actual origin unknown) 
Ger. Zinn. Fr. etain. Tin is a white 
metal with a slight bluish tinge. Below 
18°C. the stable form is gray tin, which 
is a powdery material and long exposure 
to cold will cause metallic tin to change 
to the gray f<^rm. When tin is sc) alfected 
it is said to liave the tin disease. When a 
piece of tin is bent it emits a high-{)itrhed 
crackling noise known as tiie “cry” of 
tin. l’h(^ m<‘lal was known in ancient 
times, for, although the ancients did not 
find it nati\ e, ( he smelting of tin is a com- 
paratively sirnjde process. Tin, though 
a common metal, is quite scarc(‘, few 
w'orkahle deposits lH*ing known. It 
ranks 27th in abundance amongst the 
elements in the eartlTs crust, being 
less ('ornrnon (han cerium, vanadium, 
tungsten, zirconium and other metals 
that are usually considcTinl rare. The 
most important ore is cassitcaite, Snt)>. 
The ore is first concentrated, then 
roast(‘d, and (hen inqnirities such as 
tungsten and iron are removed chemi- 
cally. The chief source of tin at f)resent 
is tlie Maylayan i>eninsula, 1( is widely 
used in lining vessels for dom<*stic and 
industrial use, hut tin foil lias been 
almost completely re[)laced by aliimi- 
nuin foil in the wrapping of tobacco, 
candy, etc. Tin forms a part of many 
valuable alloys such as brass, bronze, 
pewter, so!d('r, and wlu'te bearing metal. 
The .so-call('d "tin” cans are made of 
she<‘t iron coated with a thin layer of tin. 
The metal is also used as a reducing 
agent. Tin oxide (SnO-) is used as a 
polishing powder and as an opacifying 
agent in glass(‘s, glazes, and enamels. 
Tin sultide is used as a bronzing pow der 
and the tw^o chlorides, SnCl^ and SnCh, 
are used as mordants, in w (lighting silk, 
and in dyeing. Tin has valencies of 
two and four, and forms compounds 
such as SnO, SnO^, Sn(()H)2» HiSnOa, 
and SnS04. The price of tin is about 
48^* a pound. 

TITANIUM (L. myth. Titans, the first 
sons of the earth) Ger. Titanium. Fr. 


iiianium. Titanium is a metal of the 
tin ^oup which resembles iron and takes 
a high polish. It was discovered in 1791 
by W. Gregor, and rediscovered in 1794 
by M. H. Klaproth who named it 
titanium. The metal does not occur free 
in nature and its compounds are not 
found in very concentrated form, yet 
it is more abundant than copper, lead, 
and zinc. Titanium is the 9th element 
in abundance in the earth’s crust. Its 
most important ores are rutile, Ti02, and 
ilmenite, FeTiOs. The metal is hard, and 
so brittle that in the cold it can be 
powdered in an agate mortar, but at a 
red heat it can be forged. It burns in 
oxygen at 610^C. to form the oxide, 
Tibo, and in nitrogem at 800''C. to form 
the nitride, TiN. This is the only 
known vigorous combustion in nitrogen 
gas. Titanium is chiefly used in met- 
allurgy as a deoxidizer and denitro- 
genizer, and to add d('sirable qualities 
Slid) as toughness to alloys. The oxide 
(TiO’) is a brilliant white pigment that 
is used in the ceramic, rubi)er and other 
industries. ('(Ttain titanium compounds 
are used as incaiuh’sct'nt media in il- 
lumination, while oth(Ts are used as 
dyes and mordants for wool, cotton, 
and paper. Ollier than tliose previously 
mentioned. Ti.>()H, Til^, TiCh, and 
KjTiFe are tlu^ most common titanium 
compounds. The price of the metal is 
about $.') a pound, but the more common 
titanium dioxide costs only about 13^ a 
pound. 

TITVGSTEN (Danish tiing sten, heavy 
stone) Ger. Wolfram. I'r. tungstene. 
Symbol AV (AVolframium). Tungsten is 
a metal of the chromium group. It is 
steel-gray in color, with a higli metallic 
luster and good tensile strength, and 
has the highest melting point of any 
metal. It was discovered by Scheele in 
1783 with the assistance of Iw o laboratory 
helpers, the Spanish brothers J. J. and 
Don F. de EIhuyar. Many historians 
credit the de EUuiyars w ith the divseovery 
of the metal. Tungst(*n does not occur 
native and its compounds are rather 
rare, the element ranking 23rd in 
abundance in the earth’s crust. The 
most imfK)rtant ores are the wolfram 
group (tile iron and manganese tung- 
states) and the scheelite group (the 
calcium tungstates). Tlie ores are first 
refined to a content of about 65% WOa 
and are then given different chemical 
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treatments depending on whether the 
oxide, the tungstates or the metal are 
wanted. Tungsten filaments are used 
in nearly all incandescent lamps, as 
well as in the wiring of electric furnaces; 
the metal is also used for targets in X-ray 
tubes, in contact points, and in phono- 
graph needles. Tungsten alloys are used 
m tool steel and in other places where 
great strength and high heat-resisting 
qualities are needed. When tungsten is 
combined with carbon in the alloy 
Carbaloy. it forms a v(;ry hard material 
that holds a cutting edge under very 
severe conditions. Tungsten exhibits 
valencies of from two to six, but its most 
stable derivatives are those containing 
hexavalent tungsten. Some of its lictter 
known compounds are W (b, WFr, W( 'h, 
WOCh, HsWa, CaW04, and Na^WCh. 
The price varies from $2.2.5 a pound for 
powder of 98 to 99% purity to $6.50 a 
pound for the 99.9% material. 

URANIUM (Named from the planet 
Uranus) Ger. IJraniiwi. Fr. uranium. 
Uranium is a radioactise metal of the 
chromium .series and was discovered in 
1789 by M. H. Klaproth in the mineral 
pitchblende. It occurs in small quantities, 
generally as an unnecessary constituent 
in several ores such as carnotite, pitch- 
blende, and cleveite; the most importimt 
deposits being the pitchblende cleposits 
at Great Bear Lake in Canada, and the 
carnotite mines in Colorado and Utah. 
Uranium is the 46lh ranking element in 
abimdance in the earth’s crust. It i.s 
radioactive and is con.stantIy breaking 
down; the radioactivity of uranium is 
not very strong, its average life Ixang 
6.43 X W years. Its half life is 4.45 X 10^ 
years, it breaking down to uraniiun Xi, 
uranium X2, uranium IT, ionium, and 
finally to radium. Hadiuni is, therefore, 
always found associatf'd with uranium, 
and this is the chief reason for the treat- 
ment of uranium ores in radium ex- 
traction, the uranium itself Ixdng ol>- 
tained as a by-product. Uranium is a 
lustrous, white metal, inalh^able and 
ductile and capable of taking a high 
polish. It is not hard (aiougli to scratch 
glass, and has a density of 18 685 at 
13®C. The metal burns briskly in air 
at I70°C. 1.0 form UO2. It displaces 
hydrogen from mineral acids, and dis- 
placc*s mercury, silver, copix^r, tin, 
platinum, and gold from solutions of 
their s^lt^. Uranium salts are poisonous 


to the animal system. Uranium has a 
valenoe of six or four. UOa, UO2, UCK, 
U02(I08)2, and UO2CI2 are a few typical 
uranium compounds. The last two 
mentioned are urariyl compounds. Ura- 
nium is sometimes used to harden and 
strengthen steel, while some uranium 
compounds are widely employed in 
ceramics, analytical chemistry and pho- 
tography. 

VANADIUM (Scand. myth, goddess, 
Vanadin) Gcr. Vanadin. Fr. vanadium. 
Vanadium is a steel-gray metal capable 
of taking a very high polish and is tfie 
hardest of all metals. It was discovered 
in 1830 by N. G. Sefstrorn in iron ores 
found near Tabcrg, Sweden. It doe.s 
not occur free in nature, but is quiki 
comnion in the combined form, being 
more abundant than zinc, lead, nickel, 
nitrogen, or copper, and ranking 20th 
in abundance amongst all tin? elements 
in the <‘artirs crust. The metal oecuns 
in suflicMcnt concentration to be (*x- 
tracted commercially in several diirerent 
forms. It has been obtained comniereially 
from the ash of oil burning furnaces. 
It is usually assochated with other ort^s 
such as titariifcTous magnetites, gold 
tellurides, and in putronite found in 
Peru. The extraction vari(‘s with the 
type of ore used, hut the s(iparation is 
usually a chemical one. it is very dillicult 
to obtain the metal [)ur<*. but fairly 
easy to make alloys such as ferrovu- 
nadiuni and nickelvanadiurn. Vanaditim 
is used, frequ(aitly w ith chromium, in the 
making of special Jilloy steels, its prestiriee 
increasing the toughne.ss of the alloy 
and adding to (he resistances to shock. 
The nn?taJ is also used as a contact 
catalyst in the manufacture of SO3, as a 
reducing agent, as a drycT for linseed 
oil paints, and as a photographic dtv 
veloper and sf^nsitizer. \5madiiJm com- 
pounds are poisonous wlien Uiken in- 
ternally. Vanadium has valencies of 
from two to live, and forms four oxides, 
VO, V2(),i, VO2, and V-Os. Other common 
vanadium compounds are V2S6, VO(’la, 
VCI2, and NU4VOij. FeTrovanadiuin 
having a 45 to 55% vanadium c/)ntent 
can be bought for almut $2.80 f>er {)Ound 
of contained vanadium. 

yiRGINIlJM (State of Virginia). Vtiv 
ginium (ekae'-esium) is the alkali metal 
below cesium in the periodic table. 
It was discovered in 1929 by Allison 



and Murphy who examined specimens of 
lepidolite, a lithium ore, and poilucite, 
a cesium mineral, with their magneto- 
optic method of analysis. They con- 
sistently found minima on their arbitrary 
scale corresponding to those preclicted 
for ekaeesiiirn. (Cf, Physical Itcview 35, 
285.) The chloride, nitrate, sulfate and 
hydroxide all gave minima at the proper 
points. In 1931, Pafush and Wainer 
found sp(Kd roscopic evidence of the 
existence of this elenumt in the hast 
soluble alums prepared from a samj)i(‘ of 
sarnarskite which was ricli in uranium 
and its disintegration products, and 
which also contained rubidium and 
cesium. They w(‘re, however, unable 
to verify tlu^ magneto-optic observations 
of Allison and Murphy. 

XENON (Or. Tcncs, a stranger) Ger. 
Xenon. Fr. xenon. Ximon is a rare, 
inert, atmospluTic gas. It was isolated 
in 1898 by W. llamsay and M. W. Trav- 
ers by distilling liquid argon which 
also contained the otlier inert gases. 
Xenon is tlie rarest atrnospiieric gas, it 
being present t o th(‘ extent of one volume 
in 170,000. ()()() volumes of air, or one 
part in 40,000,000 parts by weight, 
it is the least volatile constituent in 
li(piid air, and is one of the heavic'st 
gases known. One liter of xemon w('ighs 
5.842 grams, and its va[><vr density is 
65 comf)ared to oxygen as 16. Li(|uid 
xenon at ~U)2''('. has a Sf>ecilic gravity 
of 3.52. lake the ot her elements in the 
zero group, it forms no eoni{K)an(ls. 
llie gas is stddom prepared pure. The 
cost of 100 ec. in ghess is $21. 

Y'TI'EKBIU.M (hVorn Yfferhy, a towm 
ifi Sweilen) (ier. Ytierhiuni. Fr. yfferhiuni. 
Ytterbium is a rare eartli metal whieh 
has not been isolat(*d. It was diseov(‘red 
in 1905 by G. Llrbain as a constituent 
of Marignae’s ytterbium which was 
found to contain two elements that were 
called Inbcium and neo ytli'rbium. The 
latter name has siiux^ been sliorUmed 
to ytterbium. It is found in very small 
amounts in minerals which contain 
other rare earths, particularly yttrium. 
Tbe .80 minerals include gadolinito, 
TK>ly erase, blornstrandine and others, 
in the earth’s crust, ytterbium is the 
49lh element in order of abundance. 
A ytterbium comnoimds are known, 
among* them being Vb 208 or ylterbia 
and Y1 >.j(S04)8-8H26. 


YTTRIUM (From Yiterby, a town in 
Sweden) Cier. Yttrium. Fr. yilrium. 
Yttrium, a metal of the rare earth 
group, has not yet been prepared in 
massive form, but has" been isolated 
as a gray, metallic powder. It was first 
separated in the form of yttria by 
Mosander in 1843, and was named by 
F]keljerg. It has the lowest molecular 
weight of the rare eartlis, and, being 
Khanent 39, is sometimes considered 
“out of place” in the periodic table, 
the other rare earths being numbers 
57 to 71 inclusive. Yttrium is the sec- 
ond most abundant rare earth, it rank- 
ing 28th amongst all the elements in 
the earth’s crust in this respect. It 
is found in company with the other 
rare earths in monazite sand, gadolinite, 
hlomstrandine, sarnarskite, xenotirne, 
euxenite and f>olycrase. The salts of 
xttrium are colorless. Y 2 O 3 , or yttria, 
YCh, Y(0M)3, Y.fSCb).,, Y(NCV)3'6H20 
and others liave been prepared. There 
is a small dimiand for yttria in the 
manufacture of Nernst lamps. 

ZINC (Got. ^Zink, akin to Zinn, tin) 
(ier. Zink. Fr. zinc. Zinc is a bluish- 
white metal wliich when pure is malleable 
and ductile at ordinary temf>eratures. 
(Vanmerca’al zinc must be heated to 
certain temperatures before it may be 
worked. Zinc and its compounds have 
i>(*en known since the middle ages 
especially in India and China. It has 
had dozens of dilfercnt names, one of 
them, speUery being applied today to 
commercial zinc. Paracelsus, an al- 
cliemist of about 1570, seems to have 
been the first to call it “zinokiiin.” 
Zinc is never found native, its eliief ore 
being si)halerite or ZnS. It is also found 
as th(^ oxide, zincite, and the carironate, 
smilhsonite. The metal is generally 
prepared hy roasting the ore and then 
reducing it with carbon in a distillation 
furnace above 907‘^(\, the lK>iling point 
of zinc. It is the 26th ranking (dement 
in abundance in the I'arth’s crust. iK'ing 
200 times more abundant tlian cadmium 
with wliich it is nearly always associated. 
It is widely used in making galvanized 
iron, which is sh(*et iron covw'd with a 
tliin film of zinc. Another importruit use 
is as the negative plate in the so-called 
dry cells. The metal is also used as a 
precipitant in the cyanide process of 
refining gold and silver. Impure zinc 
generally contaminated with arsenic i» 
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often used to prepare hydrogen in the 
laboratory. Large amounts of zinc are 
used annually in making brass and other 
alloys. In the pure form it is widely used 
as a reducing agent in analytical chemis- 
try. Precipitated zinc sulfide is the only 
white sulfide. Zinc has a valence of two, 
forming compounds like ZnO, ZnS, 
ZnS04, ZnCh, and Zn(N03)2, as well 
as the zincates like Na2Zn02, and 
K2Zn02. The wholesale price of zinc is 
about 53^2 to Q pound. 

ZIRCONIUM (Arabian Zerife, a pre- 
cious stone) Ger. Zirkonimn. Fr. zirco- 
nium. Zirconium ex sts in two forms, one 
of which is crystalline, white, metallic, 
and takes a high luster like nickel, while 
the other is a bluish-black amorphous 
powder. The oxide was discovered in 
1789 by M. II. Klaproth, and the metal 


was first isolated by J. J. Berzelius in 
1824. Zirconium does not occur free in 
nature, being commonly found as the 
silicate or oxide. It is widely distributed, 
ranking 19th in abundance amongst the 
elements in the earth’s crust, but large, 
workable deposits are rare. 7’he metal 
which can be prepared by the action of 
sodium on K-^ZrFc, has been used as a 
scavenger in steel. The oxide has been 
used to replace lime in carbide lamps, 
to make highly refractory ware such 
as crucibles and inidll(‘S, and as an 
opacifying agent in glazes. The silicate, 
zircon, has been used for balance knife- 
edges and planes because of its hardness. 
Zirconium has a valence of four in all 
of its comf)ounds. Zr()2, ZrF4, ZrS2, 
ZrCU, and H2Zr03 are stnne typical 
compounds. The price is about $7 a 
pound. 



83 


CHANGES IN ATOMIC WEIGHTS 1894 TO 1941 

The Dates Below Are Inclusive 

Aluminum 27 (189/t-1895); 27.11 (1896-1899) ; 27.1 (1900-1921) ; 27.0 (1922); 26.97 
(1925-mi). 

Antimony 120 (189^1-1899); 120.43 (1896-1899); 120.4 (1900-1902); 120.2 (1903- 
1922) ; 121.77 (1925); 121.76 (1931-19^1). 

Argon 39.96 (1902); 39.9 (1903-1910); 39.88 (1911-1917); 39.9 (1920-1922); 39.91 
(1925) ; 39.944 ( 1931-19U1). 

Arsenic 7.3 (1895-1895); 75.09 (1896); 75.01 (1897-1899); 75.0 (1900-1909); 74.96 
(4940-192.5); 74.93 (4994-493,1); 74.91 (1935-1951). 

Barium 137.43 (1895-1899); 137.40 (1900-1902); 137.4 (1903-1908); 137.37 (1909- 
1925); 137.36 (1931-1951). 

Beryllium fglucinum) 9 (1895-189.5); 9.08 (1896-1899); 9.1 (1900-1922); 9.02 
(1925-1951). 

Bismuth 208.9 (1895); 208 (43.9.5); 208.11 (1896-1899); 208.1 (1900-1902); 208.5 
(1903-1906 ) ; 208.0 (1907-1921); 209.00 (1921-1951). 

Boron 11 (1895-1895); 10.95 (1896-1899); 11.0 (4.900); 11 (1901-1902); 11.0 (1903- 
1905); 11 (1906); 11.0 (1907-1917); 10.9 (1920-1922); 10.82 (1925-1951). 

Bromine 79.95 (1895-1902); 79.96 (1903-1908); 79.92 (1909-1922); 79.916 (1925- 
1951). 

Cadmium 112 (1895-1895); 111.93 (1896); 111.95 (1897-1898); 112.38 (1899); 112.4 
(1900-1908) ; 112.40 (1909-1922); 112.41 (1925-1951). 

Caleium 40 (1895-1895); 40.08 (1896); 40.07 (1897-1899); 40.1 (1900-1908); 40.09 
(1909-1911); 40.07 (1912-1925); 40.08 (1931-19.51). 

Carimn 12 (1895-1895); 12.01 (1896-1897); 12.00 (1898-1899); 12.0 (1900-1902); 
12.00 (4.90.V-/94.5); 12.005 (1916-1922); 12.000 (1925); 12.00 (1931-1936); 12.01 
(1937); 12.010 (1938-1951). 

Cerium 140.2 (1895-1896); 140.20 (1897); 139.35 (1898-1899); 139.0 (1900-1901); 
139 (1902); 140 (1903); 140.25 (1905-1925); 140.13 (1931-1951). 

Cesium 132.9 (1895-1895); 132.89 (1896-1899); 132.9 (1900-1902); 133 (1903); 132.9 
(4904-4903); 132.81 (1909-1933); 132.91 (1935-1951). 

Chlorine 35.45 (43.9.5-4903); 35.46 (4909-4.922) ; 35.457 (1925-1951). 

Chromium ,52.1 (1895-1895); 52.14 (1896-1899); 52.1 (1900-1909); 52.0 (4940- 
4.922); 52.01 (1925-1951). 

Cobalt 59 (1895); 59.5 (43.9.5); 58.93 (1896-1897); 58.99 (1898-1899); 59.00 (1900- 
4902); 59.0 (1903-1908); 58.97 (1909-1922); 58.94 (1925-1951). 

Columbium (niobium) 94 (1895-1895); 94.0 (1896); 93.73 (1897-1899); 93.7 
(1900-1902) ; 94 (1903-1908); 93.5 (1909-1916); 93.1 (1917-1925); 93.3 (1931- 
4934); 92.91 (1935-1951). 

Copper 63.6 (1895-1895); 63.60 (1896-1899); 63.6 (1900-1901); 63.60 (1902); 63.6 
(4903-4903); 63.57 (1909-1951). 

Dysprosium 162.5 (4903-4.922) ; 162.52 (1925); 162.46 (1931-1951). 

Erbium 166.3 (1895-1896); 166.32 (1897-1899); 166.0 (4.900); 166 (1901-1908): 
167.4 (1909-1911); 167.7 (1912-1925); 167.64 (1931-1933); 165.20 (4934)- 
167.64 (1935-1937); 167.2 (4933-4944). 

Europium 152.0 (4.907); 152 (1908); 152.0 (1909-1951). 

Fluorine 19 (1895-1895); 19.03 (1896); 19.06 (1897-1899); 19.05 (1900-1902); 19 
(1903-1906) ; 19.0 (4907-4922); 19.00 (1925-1935) ; 19.00 (1936-1951). 
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GadoUnium 156.1 (189^-1896)-, 156.76 (1897-1899)-, 157.0 (1900-1901)-, 156.4 (1902)-, 
156 (1903-1908)-, 157.3 (1909-1922); 157.26 (1925); 157.3 (1931-1936); 156.9 
(19il). 

Gallium 69 (189^1-1895); 69.0 (1896); 69.91 (1897-1899); 70.0 (1900); 70 (1901- 
1906); 70.0 (1907-1908); 69.9 (1909-1917); 70.1 (1920-1922) -,69.12 (1925-mi). 

Germanium 72.3 (189U-1896)-, 72.48 (1897-1899); 72.5 (1900-1922); 72.60 (1925- 

mi). 

Gold 197.3 (189i-1895)-, 197.24 (1896); 197.23 (1897-1899); 197.2 (1900-mi). 
Hafnium 178.6 (1931-mi). 

Helium 3.96 (1902); 4 (1903-1906); 4.0 (1907-1910); 3.99 (1911-1915); 4.00 (1916- 
7925); 4.002 (1931-1937); A.66‘i (1938-19i1). 

Holmium 163.5 (1913-1922); 163.4 (1925); 163.5 (1931-19)0); 164.94 (19)1). 

Hydrogen 1.008 (189)-1925); 1.0078 (1931-1937); 1.0081 (1938-1939); 1.0080 (19)0, 
19)1). 

Indium 113.7 (189)-1896)-, 113.85 (1897-1899); 114.0 (1900-1902); 114 (1903-190)): 
115 (1905-1908); 114.8 (1909-1933); 114.76 (193)-19)1). 

Iodine 126.85 (189)-190)); 126.97 (1905-1908); 126.92 (1909-1922); 126.932 (i.92.5- 
1931); 126.92 (1933-19)1). 

Iridium 193.1 (189)-1895); 193.12 (1896-1899); 193.1 (1900-1902); 193.0 (1903- 
1908); (1909-19)1). 

Iron 56 (189)-1895); 56.02 (1896-1899); .56.0 (1900); 55.91 (1901-1908); 55.85 
(1909-1911); 55.84 (1912-1939); 55.85 (19)0-19)1). 

Krypton 81.76 (1902); 81.8 (1903-1909); 83.0 (1910); 82.92 (1911-1922); 82.9 (1925- 
1931); ^3.1 (1933-19)1). 

Lanthanum 138.2 (189)-1895); 1.38.6 (1896); 138.64 (1897-1899): 138.6 (1900-1902); 
138.9 (1903-1908); 139.0 (1909-1922); 138.90 (1925-1931); 138.92 (1933-19)1). 

Lead 206.95 (189)-1895); 206.92 (1896-1902); 206.9 (1903-1908); 207.10 (1909 
79/5); 207.20 (1916-1925); 207.22 (1931 -1936); 201. 2\ (1939-19)1). 

Lithium 7.02 (189.'t-1895); 7.03 (1896-1908); 7.00 (1909-1910); 6.94 (1911-1922)- 
6.940 (1925-19)1). 

Lutecium (caasiopeium) 174.0 (1909-1915); 175.0 (1910-1939); 174.99 (19)0-19)1). 

Magnesium 24.3 (189)-1895); 24.29 (1896); 24.28 (1897-1899); 24.3 (1900-1902); 
24.36 (190.3-1908); 24.22 (1909-19)1). 

Manganese 55 (189)-1895); .54.99 (1896-1899); 55.0 (1900-1908); 54.93 (1909-19)1). 

Mercury 200 (189)-1895); 200.0 (1896); 200.00 (1897-1898); 200.0 (1899-1911); 
200.6 (7972-7922); 200.61 (1925-19)1). 

Molybdenum 96 (189)-1895); 95.98 (1896); 95.99 (1897-1899); 96.0 (1900-1902); 
96 (1903); 96.0 (190)-1937); 95.95 (1938-19)1). 

Nemlymium 140.5 (189)-1896); 140.80 (1897-1898); 143.60 (1899); 143.6(7990- 
1908); 144.3 (1909-1922); 144.27 (1925-19)1). 

Neon 19.94 (7902); 20 (1903-1908); 20.0 (1909); 20.2 (7970-7925); 20.183 (1931-19)1). 

Nickel 58.7 (189)-189.5); 58.69 (1896-1899); 58.70 (1900-1902); 58.7 (1903-1908); 
58.68 (7909-7.922); 58.69 (1925-19)1). 

Nitrogen 14.03 (189)-1895); 14.04 (1896-1906); 14.01 (1907-1917); 14.008 (1920- 
19)1). 

Osmium 190.8 (78.94- 78.95); 190.99 (1896-1899); 191.0 (1900-1903); 191 (7904-7905); 
191.0 (1906-1908); 190.9 (1909-1922); 190.8 (1925-1933); 191.5 (193)-1937): 
190.2 (7988-7947). 

Oxygen 16.0 ( 78.94); 16 (78.9.5); 16.00 (1896-1899); 16.000 (1900-1902); 16.00 (1903- 
1922); 16.000 (1925); 16.0000 (1931-19)1). 
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PaUadium 106.6 (/«S4): 106.5 (m^); m.S6 (1896-1899); 107.0 (19t>O-1902y; 106.5 
(1903-1908); 106.7 (1909-mi). 

Phosphorus 31 ( 189 ^ 1 - 1895 ); 02 ( 1896 - 1899 ); 31.0 ( 1900 - 1910 ); 31.04 ( 1911 - 1922 ); 

32.027 ( 1925 ); 31.02 ( 1931 - 1938 ); 30.98 ( 1939 - 1951 ). 

Platinum 195 ( 1895 - 1895 ); 194.89 ( 1896 - 1899 ); 194.9 ( 1900 - 1902 ); 194.8 ( 1903 - 
1908 ); 195.0 ( 1909 - 1910 ); 195.2 ( 1911 - 1922 ); 195.23 ( 1925 - 1951 ). 

Potassium 39.11 ( 1895 - 1902 ); 39.15 ( 1903 - 1908 ); 39.10 ( 1909 - 1922 ); 39.096 ( 1925 ); 
39.10 ( 1931 - 1933 ); 39.096 ( 1935 - 1951 ). 

Praseodymium 143.5 ( 1895 - 1896 ); 143.60 ( 1897 - 1898 ); 140.46 ( 1899 ); 140.5 ( 1900 - 
1908 ); 140.6 ( 1909 - 191 . 5 ); 140.9 ( 1916 - 1922 ); 140.92 ( 1925 - 1951 ). 

Protactinium 231 ( 1936 - 1951 ). 

Radium 225 ( 1903 - 1905 ); 225.0 ( 1906 - 1907 ); 225 ( 1908 ); 226.4 ( 1909 - 1915 ); 226.0 
( 1916 - 1922 ); 225.95 ( 192 . 5 ); 225.97 ( 1931 - 193 . 5 ); 226.05 ( 1936 - 1951 ). 

Radon (niton) 222.4 ( 1912 - 1922 ); 222 ( 192 . 5 - 1951 ). 

Rhenium 186.31 ( 1931 - 1951 ). 

Rhodium 103 ( 1895 - 1895 ); 103.01 ( 1896 - 1899 ); 103.0 ( 1900 - 1908 ); 102.9 ( 1909 - 
1922 ); 102.91 ( 1925 - 1951 ). 

Rubidium 85.5 ( 1895 - 189 . 5 ): 85.43 ( 1896 - 1899 ): 85.4 ( 1900 - 1905 ); 85.5 ( 1905 - 1908 ); 
85.45 ( 1909 - 1922 ); 85.44 ( 192 . 5 - 1936 ); 85.48 ( 1937 - 1951 ). 

Ruthenium 101.6 ( 1895 - 1895 ): 101.68 ( 1896 - 1899 ); 101.7 ( 1900 - 1951 ). 

Samarium 150 ( 1895 - 1895 ): 1.50.0 ( 1896 ); 1.50.26 ( 1897 - 1899 ); 1,50.3 ( 1900 - 1901 ); 
150.3 ? ( 1902 ); 150 ( 1903 - 1905 ); 150.3 ( 1905 - 1908 ); 1.50.4 ( 1909 - 1922 ); 150.43 
( 1900 - 1951 ). 

Scandium 44 ( 1 895 - 1 89 . 5 ) : 41.0 ( 1896 ): 44.12 ( 1897 - 1899 ); 44.1 ( 1900 - 1920 ); 45.1 
45.10 ( 1925 - 19 . 51 ). 

Selenium 79 ( 1895 - 189 . 5 ); 79.0 ( 1896 ); 79.02 ( 1897 - 1898 ); 79.17 ( 1899 ); 79.2 ( 1900 - 
19 . 33 ); 53.96 ( 1935 - 1951 ). 

Silicon 28.4 ( 1895 - 189 . 5 ): 28.40 ( 1896 - 1899 ): 28.4 ( 1900 - 1908 ); 28.3 ( 1909 - 1921 ); 
28.1 ( 1922 ); 28.06 ( 192 . 5 - 1951 ). 

Silver 107.92 ( 1895 - 1902 ); 107.93 ( 1903 - 1908 ); 107.88 ( 1909 - 1922 ); 107.880 ( 1925 - 
1951 ). 

Sodium 23.05 ( 1895 - 190 . 8 ); 23.00 ( 1909 - 1922 ); 22.997 ( 1925 - 1951 ). 

Sironlium 87.60 ( 1895 ): 87.66 ( 1895 ): 87.61 ( 1896 - 1899 ); 87.60 ( 1900 - 1902 ): 87.6 
( 1903 - 1908 ): 87.62 ( 1909 - 1910 ): 87.63 ( 1911 - 1951 ). 

Sulfur 32.06 ( 1895 - 1895 ): 32.07 ( 1896 - 1902 ): 32.06 ( 1903 - 1908 ); 32.07 ( 1909 - 1915 ); 
32.06 ( 1916 - 1922 ); 32.064 ( 192 . 5 ); ,32.06 ( 1931 - 1951 ). 

Tantalum 182.6 ( 1895 - 1896 ); 182.84 ( 1897 - 1899 ): 182.8 ( 1900 - 1902 ): 183 ( 1903 - 
1906 ): 181 ( 1907 - 1908 ): 181.0 ( 1909 - 1911 ); 181.5 ( 1912 - 1925 ); 181.4 ( 1931 - 1935 ); 
180.88 ( 1936 - 1951 ). 

Tellurium 125 ( 1895 - 189 . 5 ); 127.0 ? ( 1896 ); 127.49 ( 1897 - 1899 ): 127.5 ( 1900 ); 

127.5 P ( 1901 ); 127.7 ( 1902 ); 127.6 ( 1903 - 1908 ); 127.5 ( 1909 - 1933 ); 127.61 
( 1935 - 1951 ). 

Terbium 160 ( 1895 - 1895 ); 160.0 ( 1896 ); 160.00 ( 1897 - 1899 ); 160 ( 1900 - 1906 ); 159.2 
( 1907 - 1951 ). 

Thallium 204.18 ( 1895 - 1895 ); 204.15 ( 1890 - 1902 ); 204.1 ( 1903 - 1908 ); 204.0 ( 1909 - 
1922 ); 204.39 ( 1925 - 1951 ). 

Thorium 232.6 ( 1895 - 1895 ); 232.63 ( 1896 - 1899 ); 232.6 ( 1900 - 1901 ); 232.6 ? ( 1902 ); 

232.5 ( 1903 - 1908 ); 232.42 ( 1909 - 1910 ); 232.4 ( 1911 - 1917 ); 232.15 ( 19 ^- 1925 ); 
232.12 ( 1933 - 1951 ). 
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Thulium 170.7 170.70 (1897-1899) ; 170.7 (1900-1902) \ 171 (1903-1908); 

168.5 (1909-1921) \ 169.9 (1922); 169.4 (1925-19^1), 

Tin 119 (189^-1895); 119.05 (1896-1899); 119.0 (1900-1915); 118.7 (1916-1922); 
118.70 (1925-mi). 

Titanium 48 (189^-1895); 48.15 (1896-1902); 48.1 (1903-1925); 47.90 (1931-mi), 

Tungsten 184 (1^.94); 184.9 (1895); 184.84 (1896); 184.83 (1897-1899); 184 (1900- 
1906); 184.0 (1907-1937); 183.92 (1938-mi). 

Uranium 239.6 (189^1-1895); 239.59 (1896-1899); 239.6 (1900-1902); 238.5 (1903- 
19i5);2‘dS.2 (1916-1922) ; 238.17 (^925); 238.14 (1931-1936) ; 23^,01 (1937-mi). 

Vanadium 51.4 (189^4-1895); 51.38 (1896-1899); 51.4 (1900-1902); 51.2 (1903-1910); 
51.06 (1911); 51.0 (1912-1922); 50.96 (1925); 50.95 (1931-mi). 

Xenon 128.0 (1902); 128 (1903-1908); 128.0 (1909); 130.1 (1910); 130.2 (1911-1932); 
131.3 (m3-mi). 

Ytterbium 173 (189^-1895); 173.0 (1896); 173.19 (1897-1899); 173.2 (1900-1902); 
173 (1903-190^); 173.0 (1905-1908); 172.0 (1909-1915); 173.5 (1916-1922); 173.6 
(1925); 173.5 (1931-1933); 173.04 (i93U-mi). 

Yttrium 89.1 (189U-1895)); 88.95 (1896); 89.02 (1897-1899); 89.0 (1900-1915); 88.7 
(1916-1917); 89.33 (1920-1922); 88.9 (1925); 88.92 (1931-1951). 

Zinc 65,3 (1895-1895); 65.41 (1896-1899); 65.4 (1900-1908); 65.7 (1909); 65.37 
(1910-1922) ; 65.38 (1925-1951). 

Zirconium 90.6 (1895-1896); 90.40 (1897-1899); 90.4 (1900-1902); 90.6 (1903-1922); 
91 (1925); 91.22 (1931-1951). 

The references for this table are given below in wiiicli fhe date is pn'cerled by the 
volume number and then the page number of the Journal of tin* .Xiin rican ("heinieal 
Society: 16, 192 (1894;; 17, 212 (1895); 18, 213 (1896); 19, 368 (1897); 20, 171 (1898); 
21, 213 (1899); 22, 79 (1900); 23, 94 (1901); 24, 213 (1902): 25, I { 1903); 26, I (1904); 
27, 1 (1905); 28, 1 (1906); 29, 107 (1907); 30, 1 (1908); 31, 1 (1909); 32, 1 (1910); 
33, 1639 (1911); 34, 1437 (1912); 35, 1807 (1913); 36, 1585 (1914); 37, 2449 0915); 
38, 2219 (1916); 39, 2517 (1917); 41, 1881 (1919); 42, 1761 (1920); 13, 1751 (1921); 
47, 600 (1925); 53, 1637 (1931); 55, 451 (19.33); .56, 763 (1934); 57, 793 (1935); 58, 
547 (1936); 59, 225 (1937); 60, 744 (1938); 61, 227 (1939) ; 62, 672 (1910); 63, 850 (1941). 


SYNONYMS OF THE ELEMENTS 


Aldebaranium — ytterbium. 

Argentum — silver. 

Aurum — gold. 

Austrium — Impure gallium. 

Cassiopeium — lutecium. 

Celtium — lutecium. 

Demonium — dysprosium. 

Didymium — neodymium and praseodymium. 
DwHmanganese — rhenium. 

Eka-aluminum — gallium. 

Eka-boron — scandium. 

Eka-cesi u m — vi r g I n I u m . 

Eka-lodine — alabamine. 

Eka-manganese— masurium. 

Eka-sillcon — germanium. 

Eka-tantal u m — pr otoact i ni u m. 


Erythronium — vanadium. 
Ferrum — iron. 

Florontium — illinium. 
Glucinum — beryllium. 
Hydrargyrum — mercury. 
Kalium — potassium. 
Natrium — sodium. 
Neoytterbium — ytterbium. 
Niobium — columbium. 
Niton — radon. 

Plumbum — lead. 

Radium emanation — radon. 
Stannum — tin. 

Stibium — antimony. 
Wolframium — tungsten. 
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INTERNATIONAL TABLE OF STABLE ISOTOPES FOR 1938 

The table below was compiled from the third international table to be issued 
(Ber. 71, p. 160, Abt. A, Oct. 1938). The values given in italics do not form a part 
of the international table but are taken from a review of isotope investigations 
during the year 1936 {Ber. 70, p. 10, Abt. A, Jan. 1937). Values followed by a 
question mark (?) are doubtful; those followed by an asterisk (*) are approximate; 
tnose followed by a double asterisk (**) are estimated. 
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tif the D:H -1:30,000 (as In electrolytic hydrogen) then the atomic weight is 1.00788. 
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INTERNATIONAL TABLE OF STABLE ISOTOPES FOR 1938 
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-10** 


1 55.84 


Fe 

57 

2.8 





•• 

Fe 

58 

0.6 

. 



j 

Cobalt 

Co 

57 

0.2 





Co 

59 

99.8 




Nickel 

Ni 

58 

66.4 

-10 

57.942 



•t 

Ni 

60 

26.7 





,4 

Ni 

61 

1 .6 




58.71 

„ 

Ni 

62 

3.7 





44 

Ni 

64 

1 .6 





Copper * . 

Cu 

63 

68* 





“ S 

Zinc 

Cu 

65 

32* 




Zn 

64 

50.4 

-9 9 

63 . 937 



41 

Zn 

66 

27.2 





44 

Zn 

67 

4.2 




65.333 

4 4 '1 

Zn 

68 

17.8 






Zn 

70 

0.4 





Gallium 

Ga 

69 

61 .2 


-9.8** 


i 

69.71 

' 


Ga 

71 

38.8 

J 



J 


Germanium 

Ge 

70 

21 .2 







Ge 

72 

27.3 







Ge 

73 

7.9 


-7.7** 



72.57 


Ge 

74 

37.1 






“ 

Ge 

76 

6.5 






Arsenic 

As 

75 

100 

-8.8 

74.934 

74.92 

Selenium 

Se 

74 

0.9 






Se 

76 

9.5 





44 

Se 

77 

8.3 




78.95 


Se 

78 

24.0 

-8.0? 

77 . 938? 




Se 

80 

48.0 

-7.3 

79.941 



44 

Se 

82 

9.3 





Bromine 

Br 

79 

50.6 

-9.0 

78.929 

\ 

79.916 

44 

Br 

81 

49.4 

-8.6 

80.926 



Krypton 

Kr 

78 

0.35 

-9.4 

77.926 



44 

Kr 

80 

2.01 

-9.1 

79.926 




Kr 

82 

11 .63 

-8.8 

81.927 


83.76 

“ 

Kr 

83 

11.63 

-8.7 

82.927 
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36 Krypton 


37 Rubidium 


38 Strontium 


39 Yttrium 

40 Zirconium 


41 Columbium 

42 Molybdonum 


44 I Ruthenium 


45 Rhodium 


46 Palladium 


47 Silver 


48 Cadmium 


49 Indium 


Maas Abundance Packing 
No. in % Fraction 


Atomic Weight (O = 16.0000) 

Physical Chemical from 
Individual Isotope Research 
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EmiRNATIONAL TABLE OF STABLE ISOTOPES FOR 1938 








Atomic Weig 

hi (0 = 16.0000) 

At. 



Mass 

Abundance 


Packing 


Element 

Sym. 




No. 

No. 

in % 

Fraction 

Physi«;al 

Chemical from 






Individ ual 

Isotope llosoarch 

50 

Tin 

Sn 

117 

9.1 




' 118.67 

Sn 

118 

22.5 





4t 

Sn 

119 

9.8 






ti 

Sn 

120 

28.5 

-7.3** 





ft 

Sn 

122 

5.5 







Sn 

124 

6.8 





51 

Antimony 

Sb 

121 

56 


\-6.3** 



^ 121.8 

Sb 

123 

44 




52 

Tellurium 

Te 

120 

V. small 






Te 

122 

2.9 







r< 

Te 

123 

1 .6 







u 

Te 

124 

4.5 


-5** 



127.58 


,, 

Te 

125 

6.0 







Te 

126 

19.0 








Te 

128 

32.8 








Te 

1 

130 

33.1 






53 

Iodine 

127 

100 

-5.3 

126.932 


126.904 

54 

Xenon 

Xe 

124 

0.094 





Xe 

126 

0.088 







Xe 

128 

1 .90 






- 

Xe 

129 

26.23 







'* 

Xe 

130 

4.07 





'' 131.12 


It 

Xe 

131 

21 .17 







Xe 

132 

26.96 







Xe 

134 

10.54 

-5.3 

133.929 




II 

Xe 

136 

8.95 





55 

Cesium 

Cs 

133 

100 

-5 

132 . 933 


132.90 

56 

Barium 

Ba 

130 

0.16 






Ba 

132 

0.015 







Ba 

134 

1 .72 






It 

Ba 

135 

5.7 i 




> 137.35 


II 

Ba 

136 

8.5 






Ba 

137 

1 10.8 






I, 

Ba 

138 

73.1 

-6.1 

137.916 



57 

Lanthanum 

La 

139 

I 100 




138.91 

58 

Cerium 

Ce 

136 

1 

V. small 




1 



Ce 

138 

V. small 





^ 140.13 



Ce 

140 

89 






II 

Ce 

142 

11 


V) 


1 


59 

Praseodymium 

Neodymium 

Pr 

141 

100 




J 

140.91 

60 

Nd 

142 

25.95 


s - 




Nd 

143 

13.0 


ik 





- 

Nd 

Nd 

144 

145 

22.6 

9.2 


Is 



143.5 



Nd 

146 

16.5 








Nd 

148 

6.8 


«*. © 





II 

Nd 

150 

5.95 


1 r 




62 

Samarium 

Sm 

Sm 

144 

147 

3 

17 


% s 

T3 CO 

E 1 





II 

Sm 

148 

14 


aT^ 






Sm 

149 

15 


t 



ISO ./ 


it 

Sm 

150 

5 


(D 





Sm 

152 

26 







ti 

Sm 

154 

20 









91 


INTERNATIONAL TABLE OF STABLE ISOTOPES FOR 1938 


63 Europium 


64 Gadolinium 


Abundance Packing 
in % Fraction 


Atomic Weight (O = 16.0000) 

Physical Chemical from 
Irtdiviflual Isotope Resciarch 


65 Terbium 

66 Dysprosium 


67 Holmium 

68 Erbium 


69 Thulium 

70 Ytterbium 


71 Lutecium 

72 Hafnium 


73 Tantalum 

74 Tungsten 


75 Rhenium 


76 Osmium 


77 Iridium 


78 Platinum 


79 Gold 

80 Mercury 


38 

12 

100 

5 

19 

28 

18 

30 

100 

0.2 

22.6 

17.3 

30.1 

29.8 

38.2 

61.8 
0.018 
1.58 
1.64 

13.3 
16.2 

26.4 
40.9 

38.5 

61.5 
0.8 

30.2 

35.3 

26.6 
7.2 

100 

0.15 

10.11 


174.91 


180.928 180.89 


186. 9S1 J 


\ 186. .2 
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At. 

No. 

Element 

Sym. 

Mass 

No. 

Abundance 
in % 

Pack ill S’ 
Fraction 

Atomic Weight (0 *= 16.0000) j 

Physical 

Individual 

Chemical from 
Isotope Research 

80 

Mercury 

Hg 

199 

17.03 







Hg 

200 

23.20 

+0.8 

200.016 


200.61 


tt 

Hg 

20 1 

13.17 








202 

29.50 






i, 

Hg 

204 

6.72 





81 

ThaUium 

T1 

203 

29.4 

+1.8 

203.067 


204.41 



Tl 

205 

70.6 

+ 2.8 

205.037 



82 

Lead 

Pt) 

204 

1.5 

] 






Pb 

206 

23.5 

1 



207.15 



Pb 

207 

22.7 

f 






Pb 

208 

52.3 

.1 


J 


83 

Bismuth 

Bi 

209 

100 





90 

Thorium 

Th 

232 

100 ? 

+3.0 

232.070 


232.02 

92 

Uranium 

U 

235 

<1 

+3.6 

235.0S4 

1 

238.02 



U 

23e 

>99 

+3.7 

1 

238.088 

J 



EFFECTIVE RADII OF ATOMS AND IONS 

Compiled by Charles W. Stillwell, Ph. I>. 

The values are given in angstrom units. Tlie atomic radii are from Neuburger, 
Zeil. Krist. 93, i {1936). To give some idea of the degree of accuracy with which 
values for ionic radii are known, three sets of values are given; viz., (i, empirical data 
from crystal structure by Goldsclimidt, Her. 60y 1263 (1927); and calculat(*d values 
P and Z by Pauling, J. Am. Cluem. Soc. 7t9. 765 {1927), and Zacliariasen, Zeit. Krist. 
80, 137 (1^31). 



Atomic 



Ionic Raiiii 


Inleratornic 

Element 

Radius 

Ion 

<; 

P 

/, 

Distances 

H 

0.37 

H- 

1.27 

2.08 

1.36 


Ne 

1.60 






A 

1.91 






Kr 

2.0 






Xe 

2.2 






Li 

1.50 

Li + 

0.78 

0.60 

0.68 


Be 

1.1112 

Be2+ 

0.34 

0.31 

0.39 


B 

(cfl. 0.7) 

B3+ 


0.20 

0.24 


C 

0.77 

C-O (CO 3 ) 




1 .31* 

N 

0.53 

N- 0 (N 03 ) 

N3' 


1.71 


1.23* 

0 



1.32 

1.40 

0.09 

1.40 


F 

0.68 

F7^ 

F- 

1.33 

0.07 

1.36 

1.33 


Na 

1.86 

Na+ 

0.98 

0.95 

0.98 


Mg 

1,595 

Mq 2 + 

0.78 

0.65 

0.71 


Al 

1.48 

A|3 + 

0.67 

0.50 

0.55 


Si 

1.172 

Si-0 (SIO 3 ) 

0.39 

0.41 

0.44 

1.63t 


* Zachariasen, J. Am. Chem. Soc. S3, 2123 iJ931). 
t Zachariasen, private communication. 
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Element 

Atomic 

Radius 

Ion 

P (black) 

1.08 

P-0 (PO 4 ) 



P3- 

S (rhombic) 

1.06 

S-0 (SO 4 ) 



S 2 - 

C! 

0.97 

CI-0 (CIO 3 ) 



Cl- 

K 

2.27 


Ca 

1.97 

Ca 2 + 

Sc 


Sc3^ 

Ti 

1.45 

Ti4-H 

V 

1 .313 

V4* 



V5^ 

Cr (a) 

1.246 


(/3) 

1.35 

Cr6 + 

Mn (a) 

1.24 


i0) 

1.26 

Mn4^ 

(y) 

1.29 

Mn 7 ^ 

Fe (a) 

1.238 

Fe2 ' 

(/9) 

1.26 

Fe3+ 

Co 

1.25 

C02 + 

Ni 

1.243 

Ni2 + 

Cu 

1.275 

Cu^ 

Zn 

1 . 329 

Zn2^ 

Ga 

1.22 

Ga3^ 

Qe 

1.22 

Ge^*- 

As 

1.25 

As 5* 



As-O (ASO 3 ) 



As3 

Se 

1 . 16 

Se*^ ’ 



Se2- 

Br 

1.13 

Br-0 ( 8 r 03 ) 



Br 

Rb 

2.43 

Rb'- 

Sr 

2. 14 

Sr2+^ 

Zr 

1.58 

Zr4+ 

Mo 

1 .36 




M06+ 

Ru 

1.322 

Ru4+ 

Rh 

1.342 

Rll3 + 

Pd 

1.372 


Afl 

1.441 

Ag + 

Cd 

1.486 

Cd2+ 

Sn (white) 

1.608 

Sn4- 

Sb 

1.439 

Sb5+ 



Sb-O (Sb03) 



Sb3- 

Te 

1 .44 

Te4+ 






Te2- 

1 

1 .35 

1 - 

Cs 

2.62 

Cs"^ 

Ba 

2.17 

Ba2+ 

La 

1.86 

Las+ 

Ca 

1.81 

Ce*+ 



louic Radii 


Interatomio 

Distances 

G 

I" 

Z 




1.56t 


2.12 


1 .49t 

1 .74 

1.84 

1.85 

1 .45t 

1.81 

1.81 

1.81 


1.33 

1.33 

1.33 


1.06 

0.99 

0.98 


0.83 

0.81 

0.78 


0.64 

0.68 

0.62 


0.61 

0.59 



0.65 

0.52 



0.91 




0.52 

0.46 



0.83 




0.67 




0.82 




0.78 




{ca. 1 . 

0) 0.96 



0.83 

0.74 



0.62 

0.62 



0.44 

0.53 




0.47 


2. 01* 


2.22 



0.3 to 

.4 0.42 



1.91 

1.98 

1.96 

1.68* 

1 .96 

1.95 

1.96 


1 .49 

1 .48 

1 .48 


1.27 

1 .13 

1.15 


0.87 

0.80 

0.79 


0.68 

0.62 



0.65 




0.69 




1.13 

1.26 



1 .03 

0.97 



0.74 

0.71 




0.62 


2.22* 


2.45 



0.89 

0.56 



2.11 

2.21 

2.18 



0.50 



2.20 

2.16 

2.19 


1.65 

1 .69 

1 .67 


1.43 

1.35 

1.31 


1.22 

1.15 

1.06 

* *,* '-’I, 

1.02 

1.01 

0.89 
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PHYSICAL CONSTANTS 


In this table the density of gases is given as the weight in grams of one liter of the 
gas at 760 mm of mercury pressure (one atmosphere) and 0° C.; densities of liquids 
and solids are expressed in grams per one cubic centimeter; values in parentheses are 
estimated values. 


F orm and 
Sym- I Color at. 
bol Room Temp. 


Melting 

Point 


Specific 

Heat 

g-cal/g atom 


Alabamine 

Aluminum 

Antimony 


Element No. 
silv. met. 


Barium 

Beryllium 

Bismuth 

Boron 

Bromine 


Calcium 

Carbon 


Chromium 

Cobalt 

Columbium 

Copper 

Dysprosium 
I Erbium 
Europium 
Fluorne 


Gadolinium 

Gallium 

Germanium 

Gold 

Hafnium 
Hetiuin . 


gray met. 

black 

yel. 

yel. met. 
gray met. 
wh. met. 


silv. met. 
diamond 
graphite 
gray met. 
silv. yel. met. 

yel.-grn. gas 


gray 

silv. met. 
gray 
red met. 


85; atomic weight 
(I) 2.46580 

I (s) 2.70220° 

(I) 6.55631° 

(8) 6.68425° 

(g) 1.7824 
(I) 1.402-185*70 

(s) 1.65-2230 

(3) 5.7 
(s) 4.720° 

(s) 2 . 020 ° 

(s) 3.520° 

(s) 1.820° 

(I) 10.1270O 
(s) 9.820° 

2.5 

(I) 3.11920° 

(S) (3.4) 

(I) 8.0220O 
(s) 8 . 620 ° 

(s) 1.5520° 

(8) 3.5120° 

(s) 2.2620° 
6.90(6.7) 

(I) 1.84260 

(s) 1.9020° 

(g) 3.214 
(I) 1.557-3 3-6* 

(S) (1.9) 

(s) 7.1 
(s) 8 . 920 ° 

(s) 8.420° 

(I) 8.310830 
(s) 8.9220° 


(221 ); mel ting point ( 470°). 


(I) 6.76600 
(s) 5.7820° 

6.76300 

6.020O 

4.8315° 

5 35-1000 
6 . 19-2230 
6.160-100° 
6.450-100° 


1 200 ± 30 
4200 


3.850-100° 

(I) 7.41*00° 

(s) 6 . 1220 ° 

3 , 30 - 1 00 ° 

(1) 8.613-45° 

(8) 5.62-192 t0-108° 
(I) 8.626’° 

(s) 6 . 1720 ° 

6 . 2120 ° 

1.5200 
I 2.0200 


2200 

2900 

(>3300) 


6.9200 
(g) 4.11 
(I) 8.0 
(s) 6.7-113° 

5 5200 

5 . 9320 ° 

(I) 6.510840 
(s) 5.8520° 


pa. yel. gas 


(q) 1.695 
(I) 1.11-187° 
(s) 1.3 


gray-wh. met. (I) 6.0952»'7o 
(8) 5.9120° 

gray-wh. met. 5 . 3620 ° 
yel. met. (I) 17io63° 

(s) 19 . 320 ® 


5.512-23° 
5.330-100° 
(I) 6.51100* 
(8) 6.141*® 


colorl. gat 


(g) 0.1785 

(I) 0.126-2«t.>* <-272.2 -268.9 
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The following abbreviations are employed: — at., atmosphere; bl., blue; c., cubic; 
colorl., colorless; g., gas; grn., green; h., hexagonal; L, liq., liquid; m., monoclinic; 
met., metal or metallic; pa., pale; powd., powder; r., rhombic ;s., solid; silv., silvery; 
subi., sublimes; t., tetragonal; tr., trigonal; wh., white; yel., yellow or yellowi^. 









PHYSICAL CONSTANTS 


Hydrogen 


In siiv. met. 


Ir siiv. met. 

Fe siiv. met. 

Kr colorl. gas 


Lanthanum La siiv. met. 


Li siiv. met. 


(0) 0.08987 

(1) 0.0709~«**»« -252.7 

(8) 0.0808“*«2® -259.14 

7.320° 155 >1460 


(I) 4.001 070 
(8) 4.9320® 
22.420® 

1 (I) 6 . 91550 ® 

I (8) 7.8620® 
(g) 3.708 
(I) 2.6-1 -I*® 
(8) (2) 

(s) 6.1520® 
(I) 10.3527® 
(8) 11.3420® 
0.5320® 


(>4800) 

3000 


(gj 3.477 
(I) 0.233-254® 

(8) 0 . 67 - 250 - 6 O 
6 . 520 - 1 00 ® 

(I) 1.91ii<-i»5« 

(3) 6.6420® 
6 . 240 - 100 ® 


-151.8 

-169 

826 1800 

1620 

327.5 

186 >1200 


Magnesium Mg siiv. met. 

Manganese Mn siiv. met. 

Masurium Ma 

Mercury Hg siiv. liq. 

Molybdenum Mo siiv. met. 

Neodymium Nd siiv. met. 

Neon Ne colorl. gas 


C^mium 

Oxygen 


Nl siiv. met. 


N colorl. gas 


Os bl.-wh. met. 

O colorl. gas 


Ozone O3 colorl. gas 

Palladium Pd siiv. met 

Phosphorus P yel. solid 

red solid 


Pt siiv. met. 


Polonium 

Potassium 


Po 

K siiv. met. 


Praaeodymium Pr mot. 

Radium Ra siiv, meL 

Radon Rn color! ■ gas 


(I) 1.57650® 

(s) 1.7420® 

7 . 220 ® 


(I) 13.54620® 356.90 

(8) 14 . 19 - 58 - 9 ® -38.87 

10.2 2625 3700 

6.920® 840 

(g) 0.9002 

(I) 1.204-2^5-5° -245.9 

(s) (1.0) -248.67 

8.9020® 1452 2900 


(0) 1.2506 

(1) 0.808-1 55 a® 
(8) 1.026-252-5® 
22.4820® 

(g) 1.4290 
(1) 1 . 14 - 105 ° 

( 8 ) 1 . 426 - 252 - 5 ® 

(Q) 3.03-00° 

(I) 1.71-185® 

(I) 111550 ® 

(s) 1220® 

(a) 1.8220® 

( 8 ) 2 . 2020 ® 

(I) 1.74566-50 

(8) 21.4520® 

(I) 191795 ® 


(I) 6.6720® 
(s) 6.69-60® 
6.220-100® 
6.50-100® 


-195.8 

-209.86 

2700 (>5300) 


(I) 7.91652® 

(s) 6.1620® 

(g) 3.479 
(I) 6.G4-200® 
(s) 5.5-212® 
6.020-1 00® 

(0) 3.489 

(1) 6 . 31 - 200 ® 

(8) 5.37-221-8 


(I) 0.83*2° 
(8) 0.8620® 
6.520® 

(5) 

(a) 9.73 

(I) 4.4-02° 


6.2610® 

5.5 * 

5.7-21 to +70 


(I) 7.2«5° 
(s) 6.916° 
6.50-100® 
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PHYSICAL CONSTAKl'S 



Rhenium 

Rhodium 

Rubidium 

Ruthenium 

Samarium 

Scandium 

Selenium 


Strontium 

Sulfur 


Tantalum 

Tellurium 


Terbium 

Thallium 


I Form and 
Color at 
Hoorn Temp. 


hard, silv. met 
silv. met. 
silv. met. 

gray met. 
met. 

gray solid 
red solid 
black solid 
silv. met 


yel. met 
yel. solid 


silv. met 
gray-wh.pov/d. 


Density 


Melting 

Point 


Specific 

Heat 

g'cal/gatom 


21.40 

12 . 520 ® 

(I) 1.475-2* -so 
(s) 1.5320° 
12.220° 

7.7 

(2.5) 

4 . 8025 ° 

4 . 5025 ° 

2 . 420 ° 

(I) 9.40«o° 

(s) 10.520° 

(I) 0 . 9307-50 
(s) 0.97200 
2.6 

(I) 1.808” 5° 

(s) 2.0720° 

(s) 1.9620° 

16.6 

(s) (a) 6.2420° 
(S) (3) 6.0020° 


3440 ±60 6.44 

1955 (>2500 ) 6 JO-1 00 ° 

700 (I) 7.650° 

38.5 (s) 6.860° 

2450 (>2700) 6 . 20 - 100 ° 


(>4100) 

1390 


4 . 9520 ° 

(I) 33.8907-1100° 
(s) 6.1620° 

(I) 7.65100° 

(s) 6.7920° 

(I) 7.26100° 

(s) 5.50-soo 
(s) 5.70-30° 
6.520° 

6.020° 


silv. met (I) 11.0300° 


Thorium 

Thulium 

Tin 


Titanium 

Tungsten 

Uranium 

Vanadium 

Virginium 

Xenon 


Ytterbium 

Yttrium 

Zinc 


silv. met 

wh. 

gray 

silv. met. 
met 

wh. met 
gray met 


colorl. gas 


gray met 
bl.-wh. mot. 


(s) 11.8520° 

11.2 


6.3620° 

6 . 400 - 100 ° 


(1) 6.98232° 
(s) 7.3120° 
(s) 5.75020° 

4 . 520 ° 

19.3 

18.7 

5.96 


(>3000) 

5900 


(3000) 

Element 


(I) 7.4232° 
( 8 ) 6.431*® 
(s) 6.1220° 
6 . 90 - 100 ° 
6 . 220-1 00 ° 
6 , 70-1000 
5 . 880 - 100 ° 
No. 87. 


(g) 5.851 
(I) 3.06-*o9-i° 
(8) (2.7) 


5.51 

(I) 6.7<«3° 
(8) 7.14020° 
(s) 6.4200 


6,05200 
6 . 020 — 1 00 ° 
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Latent Heat of 
(in kg-cal/g atom ) 

Resistivity 

ohm-cm 

RX10-« 

Surface 

Thermal 

Expansion 

Solid 

■In 

Vaporization 

atB.P. 

F usion 

1 ension 
dyne/cm 

EX 10- 6 

Cryst 

■I 

R 

E 

form 

Re 

200 


19.80® 


12.45* 

8.4200 

(1) 340*‘>-»ooo 
(a) 90200 

9.1200 

h 

Rh 


5.1200 


Rb 

18 


(1) 23.5 X 10^, 500 





0.516 

(S) 12.5200 



Ru 



1020O 


h 

Sa 





Sc 







Se 

7.4 

0.53 

T 220° 

72Z170 

3 7400 

tr 

(h?) 

c 

Si 

Ag 

40.6 

59.5 

9.47 

85 X 103, 20® 

(1) 17 X 10-€, 1000® 

(3) 1.62200 

(1) 9.7 X 10-€, 100® 

(s) 4.620O 


2.8-7.3200 

(!) 110960-T200O 

(s) 1 8.9200 

(1) 280' 00-2000 

(s) 71200 

23200 


2.70 



Na 

25.1 





0.633 



Sr 

91.5 

2.19 



s 

2.15 



(1) 4301 » 50 
(s) 64400 




0.300 

2 X 1023, 200 





0.333 


m 

Ta 


1 5200 


7200 


Te 

20 

0.9 f 3.2?) 

[5.8-33] X 105 


16.8400 

h(?) 




Tb 







Tl 

28.7 (?): 


(I) 74 X 10-€, 300® 

* 

(I) 140300-3500 

, (s) 2820O 



61.2(7). ! 

1.03 

(s) 18.1200 


t 

Th 


18200 


c 

Tm 







Sn 

77.7 


(1) 49 X 10“^, 300® 


100232-1 6000 


1 .78 

(S) 11.4200 


20200 

t 






5-163 to “*18® 

C(?) 

c 

Ti 



3200 


W 

217 

8.40 

5.43200 


4200 

c 

U 

60200 



V 






c 

VI 







Xe 







(3.20) 







(0.490) 





Yb 






Y 







Zn 

23.7 


(1) 43 X 10-6, 440® 


(1) 15041»-5430 


1.6 

Cs) 620® 


Cs) 33200 

h 

Zr 



1700° 

c 


for 001 cryst. olane; 0 for 100 cryst. plane = 4.67 
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Penetration of 
a rays in cm. 

2.37 

2.75 

2.85 

3.13 

3.94 

4.50 

6.57 

3.58 




3.314 

4.36 

4.17 

Radiation 
( ) =weak rad. 

J 

a <Q. <*3. <50. « 

TJ 

C 

to 

< 0 - 7 : 

5 TO 

«*3. e- 

•— a> 01 

aoc aQQ.oeua.'-cjic 


-0 

c 

cfl 

s § 

« CQ. e <11 « 0 

1 

5 , 2 ^ 1 i 

c X X X n 

00 T- I'. 

q CNi q 00 Tf; 

lo fd t-‘ cO IN.' 

^ 0 ^ 000 

^X^ XXX -XXX 

■^oocD oo^cD -^lOroro 

qqq — 

cJ T-' cj CO rj-' »f) »- oo‘ T-' in 


VO ^ 

f, X X X X X 

q q q q q 

in r-I CD h-' 

1 . 

o 

> 

CO 

<^ CO . ^ 

O >, C m 

X 5 E 1 - 

CO *T 

If) ^ 

<d fo T- o) 

1.2X105 yrs. 
2295 yrs. 

5.518 days 

4.40 min. 

38.7 min. 

28.5 min. 

10-5 sec. 

1.9 min. 

27.4 yrs. 

7.07 days 

202 days 


5.77X1 08 yrs. 
35.5 hrs. 
4.6X10^ yrs. 
19.4 yrs. 

27.3 days 

16.2 days 

1 

IS 

4.45 XIO® yrs. 
24.5 days 

1.14 min. 

6.7 hrs. 

3X105 yrs. 

8.3X1CH» yrs. 
1590 yrs. 

3.825 days 

3.05 min. 

26.8 min. 

19.7 min. 
ca. 1 0~5 sec. 

1.32 min. 

19 yrs. 

4.9 days 

140 days 


4.0X108 yrs. 
24.6 hrs. 
3.2X10^ yrs. 
13.5 yrs. 

18.9 days 

11.2 days 

A i 

-2 3 

j: <s OS 

D K- CL CL 

< 

Xinic OJ3 — 0 — 13 — fSXJ 

h-OCCE CLCLCQCLKCLCDIEQ. 

.c flt 0 jr cQ 

13 K CL < 1- £E 

E 

At. 

92 

90 

91 

91 

92 

90 

88 

86 

84 

82 

83 

84 

81 

82 

83 

84 

82 

92 

90 

91 

89 

90 

88 

& 

238 

234 

234 

234 

234 

230 

226 

222 

218 

214 

214 

214 

210 

210 

210 

210 

206 

235 

231 

231 

227 

227 

223 

Sym- 

bol 

•- fM 

- X X N z 

3 3 3 Z) 3 

<cQo 6 bQuJii.o 
£ 0 : 0 : QCOcccczQCGccrcrir 

u 

3 V. < X 

0 « 0 13 0 

< 3 0 . < 0 : < 

Name 

URANIUM FAMILY 

Uranium 1 

Uranium Xi 

Uranium Xa (Brevium) 

Uranium Z 

Uranium 11 

IONIUM-RADIUM FAMILY 

Ionium 

Radium 

Radon (Niton, Radium 
emanation) 

Radium A 

Radium B 

Radium C 

Radium C' 

Radium C'' 

Radium D (Radiolead) 

Radium E 

Radium F (Polonium) 

Radium Q 

ACTINIUM FAMILY 

Actino- Uranium 

Uranium Y 

Protactinium (Eka-tantalum) 
Actinium 

Radioactinium 

Actinium X 


* With revisioa as of 1935. 
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PROPERTIES OF MINERALS 

Compiled by CUirence E. Miller, M. Sc, 

For more detailed information concerning the minerals listed or not listed, in these 
tables, the reader is referred to the following sources which have been freely used in 
compiling these tables: 

DANA, E. S., Dana’s System of Mineralogy. 6th Edition and Appendices to 
date. 

HINTZE, C., Handbuch der Mineralogie. Band I to May 1933; Band II. Pub- 
lished by Walter D. Grtiyter and Co., Berlin and Leipzig, Germany. 

WINCHELL, A. N., Elements of Optical Mineralogy. Part II. 3d Edition, 
1933. Published by John Wiley and Sons, New York. 

FORD, W. E., Dana’s Textbook of Mineralogy. 4th Edition, 1932. Published by 

o 


Mob’s Scale Of Hardness ; 

1, talc; 2, gypsum; 3, caJcite; 4, fluorite; 5, apatite; 6, orthoclase; 7, quartz; 
8, topaz; 9, corundum, 10, diamond. 

“Working Scale Of Hardness:” 

1, very easily scratched by finger nail, and have greasy feel to the hand; 2, easily 
scratched by finger nail; 3, scratched by brass pin or copper coin; 4, easily scratched 
by knife; 5, scratched with difficulty with knife; 6, easily scratched by file; 7, are 
but little touched by file, but will scratch window glass. All harder than 7 will scratch 
window glass. 

Abbreviations 


In compiling the data in Table of Minerals, 
the following aobreviations have been used: 

— under Name: 

Ra., radioactive; ?, questioned or doubtful. 

— under Crystal System : 

C, Isometric; Tet., tetragonal; H, hexagonal; 
R, orthorhombic; M. monoclinic; Tri., triclinic; 
Am., amoi phous; Crypt., cryptocrystalline; iso., 
isotropic; ?, doubtful. 

— under Index of Refraction: 

All values, unless noted, are those of the mean 
value or 17 , index of refraction for all isotropic 
minerals, and when used with biaxial or uniaxial 
minerals denotes that no definite directional 
value has been determined; o) is the index of 


refraction value for the ordirtary ray and is used 
in giving the index of uniaxial minerals; Ct and y, 
where used denote, respectively the values or 
minimum and maximum indices of refraction 
of biaxial minerals; e is used to denote the value ^ 
of index of the extraordinary ray in uniaxial 
minerals. 

— under Color: 

W, white: R, red; Reds, various shades of red; 
Bl., blue; BIk., black; or., brown; O, orange; 
Y, yellow; Grn., green; Greens, various shades 
of green; Gr., gray; V, violet; Pr., purple; Pk., 
pink; — or colorl., colorless; d, deep shade; all 
of the abbreviations above when in lower case 
type (as grn. for greenish) indicate the ending 
of the word with "ish". 


TABLE A 



Name 

CompositioD 

Crystal 

System 

Hard- 

ness 

Specific 

Gravity 

Refractive 

Index 

Color 

1 

Acanthite 

A 02 S 

R 

2-2.5 

7.2-7.3 


Bl. Or 

2 

Adamite 

Zn 3 (As 03 ) 2 'H 20 

R 

3.5 

4.3 

1.733 

Y, R,Qr, 
colorl. 


AeschyniteCRa) 

C 62 ( Ca, Fe )2 (Ti, Vh)a 039 

R 

5-6 

4.9-5.1 

2 . 20 — 

2.26t7 

BIk, Br,Y 


Aguilarite 

AgzS'AgzSe 

C 

2.5 

7.586 

iron BIk. 


Aikenite 

2PbS* CuaS* BizSs 

R 

2-2.5 

6 . 1 - 6.8 


lead Qr 


Alabandite 

MnS 

C 

3.5-4 

3.9-4.1 

2.70Lii7 

iron BIk 

i 

Allanite 

HCaFe"(AI, Ce, Fe '")3 

SisOi 3 

M 

6.5-6 

3.(M.2 

1.64-1.80 

BIk, Br BIk 

8 

Aiiophane 

AbSiOsmHzO 

Am 

3 

1.85-1.89 

1.47- 

1.4911 

Y, Qr,Br, 
0, Qrn,Pk 


Altaite 

PbTe 

C 

3-3.5 

8.16 


bIR 
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John Wiley and Sons, New York. 

LARSKN, h. S., The Microscopic Determination of the Nonopaque Minerals. 
U. S. C^eoloJ,^ Surv. Hul. 679, 1921; Washington. 

SHOR I , M. N., Microscopic Detc^rmination of the Ore Minerals. U. S. Geoloff. 
Surv. Rill. 825, 1931; Washington. 

The American Mineralogist. Vols. 1 to 18 (1933). Published by the Mirieralogical 
Society of America. 

Mineralogical Magazine and Abstracts. Magazine 1876 to 1933; Abstracts 1920 
to 1933. Published by the British Mineralogical Society; London. 

o 


Von KoI>eirs Scale Of Fusibility: 

1, stibnite; 2, natrolite; 3, garnet, lime-alumina variety; 4, hornblende; 5, ortho- 
clase; 6, bronzite; 7, iiilusible. 

Peiifiehrs Scale Of Fusihilitv: 


1, stibnite, fuses rtuidily in cundh* flan 
flame, but with dillieulty in closed tube; 3 
4, actinolite, edges are readily rounded i 
with dillieulty in the blowpipe llame; 6, 
rounded by fusion in the blowpipe flame; 

— under Luster: 

M, metallic, V. vitreous; A, adamantine; G, 
flieasy. W, wnxy; R. resinous; O. di;!!; E. earthy; 
PI. pearjy;Sk., silky; Sn., satiny; Sp., splendent; 

8 , suu. 

— under Fusibility: 

Muml>ers 1, 2 . J,... 6 degrees of fusibility; see 
Scale of PuHilUlity, if, infusitde; f, fusihio; 
df., difficultly fusible; of., easily fusible; vol., 
volatile. 

— under Soliihilify: 

i., in.soiublo; s.. soluble; si., slightly or partly; 
doc., decomposes or tjocomposod: aq. reg., aqua 
regia; gel,, gt,!atini/.os; turp., turpentine; ale., 
alcohol; a., acd. 


e; 2, chalcopyrite, fuses in the luminous 
, alrnandite, fuses readily in the blowpipe; 
1 the Itlowpipe flame; 5, edges are fused 
bronzite, only the thinnest splinters are 
7, infusible. 

— under Spe^cial Properties: 

Photoluminescence includes phosphorescencts 
or fluorescence caused by X-ray, or ultra violet 
light, or argon lamp, abbreviated (A), or exposure 
to radium (R), 

Cer,, cerium metals; Yltr., yttrium metals; 
E, rare earths; mole unit coll, .moles per unit 
cell; B. B., before blow pipe. 

— under Localiti<‘s: 

Only the important localities of fine specimens, 
or crystallized materia! is given in case of the 
more common minerals, 

A., at)undant; C., common; Unc., uncommon; 
R,, raro; V. R., very rare. 


TABLE A 


Luster 

Fusi- 

bility 

Solu- 

liility 

8 peri a I 

Properties 

l.x>cality 


M 

1.5 

S. HNO, 

SGclile; changes (reversibly) 

V.R Bohemia; Mexico; Colorado (?) 

1 




to isometric form at 
photoelectric 

R. Zinc deposits: Greece: Ger- 


V 

3 

8. HCI 

may contain Ga 

2 

, mar''; Utah; Nevada; 





Japan; Chili; France 


R-sM 

if. 

i. 

19-24%Cer., 1-3%YUr., 

V.R. Imen Mts.; Urals; Norway 

3 



IG-IS'iThOz 



M sp. 



sectile; thermoelectric 

V.R. Guanajuato, Mexico 

4 

M 

f. 

dec. HNO 3 


R. Urals; Georgia; No. Caro- 
lina; Germany; Austria. 

6 



sM 

3 

s. HCI 

streak-green 

R. Asia Minor; Europe; Mexico; 

Arizona; Colorado. 

6 

sM. R 

2.5 

pel. HCI 

3.6-51 r;.Cer., 0 - 8 %Yttr., 

Unc. E. Greenland; New York; 

7 


0-3.5 VoTnOz 

New Jersey; Madagascar; 
Virginia; Texas 




\A/ R 

it 

gel. HCI 


R. Pennsylvania; Thuringia; 

8 


IT. 


England. 


M 

f. 

8. HNO 3 

effervesces with HNOj 

R. Altai Mts., Siberia; Chile; N. 
Carolina; N. Mexico; 

9 





Colorado; California. 
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b^lity Properiica LocAiiy 

s. acid R. In clay : Saxony; France; 

England; Missouri 

s. H2SO4 decrepitates; photolum- Unc. Europe; Utah 

i nescent 

s. FHaO Unc. Bohemia; Italy: Chile; Colo- 

rado; Arizona, New 
Mer.ico. 

i. 4 Cer., 22 Vc YUr., V.R. Yttorhy, Swerlen; Arendal, 

4.6VoHf Norway; No. Anicrica 


. HNO3 R- Bavaria; So. An.erica; 

FJfitish Golurr.hia 

s. HCl V.R. Ambatoarina, MacJan.-^scar 


2 s. H>S04, thormol uminosec nt 
HCf 

as quartz . 


C. Pegmatites: Europe; Aus- 
tralia; Maine; California 
C. Urals; India; Ceylon; Mada- 
gascar: United States; 
Canada 

R. Tuscan lagoons, Italy 
R. Southern Utah 


s. F^^O deflagrates 


i.a. thermoluminescent, 

yellow 

Qol. }-!Cl no iidumoscenco 


i, sections norma! to optic 

axis are ithophanous; var. 
Cniaslolito si. nw.s black 
and win to crosses 
decrepitates; very brittle; 

. HNO? fA) photnluniinescent 
s. FHCI (iiamagnetic; radium 
changes color 


1 s. ii. HCl 

SbChppt, 

4.t)-5 s.HCl, (na>; 

FfNOj (AHO photolumines- 
cont; thormooloctric; 
pvro- and piezo- electric 
1.5 dec. HCl pyrcxileclric. 

if. s. HCl (A) photoluminescent 


F. 8. HNO j sQclile, X-ray has cubic 
structure only above 
180°C, is orthorhombic 
1 f>elow; photoelectric 
0 f. dec. HNO 3 6.5 Go 
. . . . dec. h. streak-brown 


Madagascar; Brazil 

World wide in igneous and 
mctainor phic rocks 
Widespread 

Norway; Greenland; Penn- 
sylvania; No. Carolina 
Greenland; Norway; Red 
H'll, New Hampshire; 
Colorado 
Widespread 

Switzerland; Italy; Japan; 
California 

Socotra Island; Nigeria; 

M assa ch use 1 1 s ; Colorado 
T remola, Switzerland; 
Widespread 

, With zeolites: Europe; New 
Jersey; Colorado 
, Narsaisuk, Greenland 

U ral M *8. ; S p a i n : Ca-? . rr' a n y ; 
M a’ no ; M assach uset ts ; 
Paniisy I V ansa; C jiifoi cia 

Common in lead deposits 

Common with gypsum 
de posi ts 

, Austria; Italy; Novia Scotia; 
Now York 

Germany; France; Quebec; 
California 

Widely distril)uted; Renfew 
County, Quebec 


C. With zeolites 

A. Czechoslovakia : Germany; 
Italy; Siedy; Colorado; 
Missouri 

Unc. Saxony; Harz Mts.:So. 

America; Montana; Col- 
orado; Nevada 

V.R. Freiberg, Saxony: Bolivia 
V.R. Mohave County, Arizona 
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Name 

1 Arrhenite 


Arsenoferrite 

Arsonolite 

Arsenopyrite 


Composition 


Crystal Hard-I Specific Refractive! 
System ness Gravity Index 


Silico-tantalate of Y, Ce, Am. 
Zr. Al. Fe, Ca, 

Be, etc. 

As H 


FeSz'FeAsz 


System ness Gravity 

Am. .... 3.68 


6.42 

3.7-3.86 1.755t? 


dBr 

W, color!. 


5.5-6 5.9-6.2 


6 Astrophyllite 

7 Atacamite 

8 Auorbachite 

9 Auerlito (Ra) 

10 Autunite (Ra) 

11 Avogadrite 

12 Axinite 

13 Azurito 

14 Baddeleyite 

15 Bagrationite 

16 Barite 


(K,Na) 4 (Fe,Mn) 4 (Si, R 3-4 3. 3-3,4 1.703 

Ti,Zr)50,6 

CuCi2*3CucOH)2 R 3-3.5 3.76-3.78 1.861 


Impure hydrated ZrSiO,! Tet. 6 4.06 


2CuC03-Cu(0H)2 


Silico-phosphato of Th; Tet. 2.5-3 4. 1-4. 8 1.67aj 

3Th02(3Si02'P205) 

6 H 2 O 

Ca0*2U03*P205*8H20 R 2-2.5 3.1-3.2 1.575 


(K,Cs)BF4 R 2.62 1.3245 

HCFo.MnlCazAlzBSu Tri. 6.5-7 3.3 1.685 

O 16 


M 3.5-4.3 3.4-3. 8 1.758 


Zr02 plus small amount M 6.5 4. 4-6.0 2.19 

of hafnium oxide 

var. allanite M 5.5-0 3-4,2 


bronze Y, 
gold Y 
bright 
Grn, bik 
Grn 
brGr 


lemon-sul- 
fur Y 


R 2.5-3. 5 4.3-4.6 1.637 


- ,Y,Blk, 
Br 
BIk 
W 


17 Barylite 

18 Bc.sselit 0 (Ra) 

19 Basnasito 

20 Bauxite 

21 Bazzite 

22 Beckelite 

23 Becquorolite 

(Ra) 

24 Befanarnite 

25 Benitoito 

26 Bertrandite 


Be2 BaSi 207 

Roarly that of autunite 
(Ce, La, Di) FCO 3 

AI 203 - 2 H 20 

Silicate, Sc, rare earths, 

Fo, Na 

Ca 3 f Co, La, Di ) 4 Si 30 i 5 
U03-2H20 

Similar to thortveite; 

no Y; hign Zr, Al 
Ba TiSiiOg 
4Be0*2Si02-H20 


6-7 4.0 1,70 

.... 3.10 1.574 

4-4.5 4. 9-5.2 1.717uj 


soft 2.55 

6.5 2.8 


6-7 3.49 


6. 2-6. 5 3.6 1.757w 

G-7 2.59-2.6 1.605 


W, Br, R 

azure Bi 


27 Beryl 

28 Berylonito 

29 Berzelianite 

30 Betafite (Ra) 

31 Biotito 

32 Bismuth 


3Be0-Al203'6Si02 

NaBoP 04 

Cu2Se 

Hydrous columbate, ti- 
tanato of U, Ca, etc. 
See under Mica 
Bi 


33 Bismutatantal- BizOs (Ta,Cb )205 

ite 

34 Bismuthinite BizSs 


35 Blodite 


BizSj 

NazS04*MgS04-4HzO 


36 Blomstrandine Columbate, titanate of Y, R 
(Ra) Er, Ce, U (NbzOs: 

TiOz =1:6) 


7.5-8 2.6-2.8 1.582u> 


soft 6.71 

5 4 1.92 


2-2.5 9.7-9. 8 


5.5 4.8-4.9 2.1 42t, 


Grn, BI, 
Y, W 


silver W 
grn Bik 


load Gr, 
tin W 
- ,arn,y 
R 
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Properties 

33.2 %Yttr.; 2.6%Cer. 


V. R. Ytterby, Sweden 


vol. s. HCI B. B. garlic odor 


id. s. H^O 

2 doc;. HNOj thoroioelcctric 


2.. 0-3 doc. HCI 


if. pow'ior s. 

HzSO.; 

if G9-73';,Th02 


2.5 s.HNOj ( A ) photoluminescent 


not doc. icjnitod, qol. HC!; pyro- 
eloctnc 

s.a. thormolurninescont 


G doc. H2SO4 1.?' ; Hf; B. B. glows 


decropitatos; (A) photo- 
I u tTi I ne.sce n t ; diamagnetic 


sl.s. H2SO4 0-t-93C: Cor.; 0-10 ' c ThOz 


s.a. 59.7' ; Cor.; 2.8' ;Yttr. 


s. HF 

i. a. pyroelectric 


i. weakly pyroelectric; 
paramagnetic 


s.a. decrepitates 


f. S.HNO3 


R. Saxony; Roumania; Japan; 2 

Arizona; Canada 

R- Switzerland; Czechoslovakia 3 

R. California; Bohemia; Ger- 4 

many; France 

C. Germany; Switzerland; Nor- 5 

way; New Hariipshire; 

Colorado; Ontario 

V.R. Norway; Greenland; French 6 

Guinea; Colorado 

Unc. So. America; rare in U.S.A. : 7 

Arizona; Wyoming; Utah 

V.R. Alexandro vsk, Russia 8 

V.R. Honderson County, No. 9 

Carolina 

V.R. Saxony; France; Portugal; 10 

England; Connecticut; No. 
Carolina; So. Dakota 
V.R. As sublimate at Vesuvius 11 

Unc. Germany; Switzerland; 12 

France; Japan; New Jersey; 
Pennsylvania; California 
C. Siberia; Australia; Bisbee 13 

and Moronci, Arizona; 

New Mexico 

V.R. Ceylon; Brazil; Montana 14 

V.R. Ural Mts. 15 

C. England; Roumania; Ger- 16 

many; Michigan; Missouri; 
Colorado; Utah 

V.R. Sweden; New Jersey 17 

V.R. Cornwall, England 18 

R. Sweden; Urals; Madagascar; 19 

Colorado 

C. France; Alabama; Georgia; 20 

Arkansas 

V.R. Baveno, Italy 21 

V.R. Ukraino, Russia 22 

V.R. Belgian Congo 23 

V.R. Befanamo, Madagascar 24 

V.R. San Benito County, California 25 

R. Siberia; France; Bohemia; 26 

Norway; Maine; Virginia; 
Colorado 

C. Urals: S. W. Africa; Brazil; 27 

Colombia; Maine; No. 

Carolina: Colorado 

R. Maine; Norway 28 

V.R. Sweden; Harz Mts. 29 

V.R. Madagascar 30 


V. vol. s. HNO3 

i. a. streak-hlack: 40'^\''Ta2O3, 
6.6‘; CbzOj. No U. 

1 8. h. HNO3 sectile, streak-Gr 

thermo-and photoelectric 
1.5 S.H 2 O 


V.R. Saxony; Norway; Sweden; 32 

Australia 

V.R. Pegmatite: Uganda 33 

R. Saxony; Norway; Bolivia; 34 

Connecticut: Montana 
R, Salsburg; Stassfurt; Russia; 35 

Chile: California; New 
Mexico 

V.R, Pegmatite: Norway 36 
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PROPERTIES OF 


N ame Composi Lion 

1 Bodenbenderite Titano-silicate of Y, Al, 

Mn, etc. 

2 Bodenite var. ailanite (rich in Al, 

Ca; no Be) 

3 Boracite eMgO’MgClz’SBzOa 

4 Borax Na20-2B203-1 OH^O 

5 Bornite Cu5FeS4 

6 Boulangerito SPbS'^SbeSs 

7 Bournonite 3 (Pb,Cu2)S*Sb2S3 


Crystal ilard- 
Syatem uoss 


Specific Ilcifractive ^ i , 
Gravity Index 


W,gr,y, 

(jrn 

W,nr,bl, 

grri 

copper R, 
tir 

bl load Gr 

steel Gr, I 
iron Bik 


8 Brannerite ( Ra) ( UO,TiO, UO2) TiOj 

9 Braijnite SMnMnOs’MnSiOa 


10 Brazilite 

11 Browsterite 

12 Britholite 

13 Brochantite 


var. baddeloyito 
(Ba,Sr)0*Al203-6Si02+ M 
5H2O 

Basic pfiospho-silicato of R 
Ce metals, Fe,Ca, Mg, Na,F 
CuS04‘3Cu(OH)2 R 


3. 8-3. 9 1.773 


(J brBik, 
steel Gr 


' emerald 
Grn 


14 Broggerite (Ra) ( U,Th,Pb2)06‘2U03 

15 Bromeliito BeO 

16 Bromyrite AgBr 

17 Brookite T\Oz 

18 Brucite Mg0*H20 


3.017 1.719a 

5.8-6.47 2.25r7 


2. 3-2. 4 1.5617<.j 


Br.y,r 
iron BIk 
W 


19 Buszito Cb, Pr, Er, Eu silicate H 

20 Buttgenbachite Hydrous chloro-Cu H 

( NO3 >2 

21 Calamine 2Zn0*Si02*H20 R 


5.5 5 1.72r, yR 

3.33 1.747^7 azure B! 

4.5-5 3.4-3. 5 1.G17 W 


22 Calaverite AuTe2 

23 Caicio-samar- sa.narskite, Ca rich 

skite (Ra) 


24 Caloio-thorite 

(Ra) 

25 Calcite 


26 Calcium-larsen- (Pb,Ca)ZnSi04 

ite 

27 Caidasito Mixture of baddeleyile 

with silicates 

28 Caledonito 2 (Pb,Cu)0-S03*H20 


29 Calomel 

30 Cancrinite 


4Na20*Ca0*4Ai203* 

9Si02-2C02*3H20 


var, thorite -fCa Am. 

5ThSiO4*2Ca2SiO4*10H2O 


31 Canfieldito Ag3(Sn,G0)S6 I C 

32 Cappelenite Boro-silicate of Y and Ba H 

33 Carnallite MgClz-KCl-SHzO R 

34 Carnotite (Ra) K20-2U203-V205-2H20 R 


6.5 4.48-4.73 

4.5 4.114 


2.6-2.71 1.65849a 


4.421 1.769 


5-6 2.4-2. 5 1.524a 


2-3 6.276 

6 4.4 1.7Gu, 

1 1.6 1.475 

4 1.895- 

1.925 


steel Gr, 

y 

orBr,Blk 


, W,R,B1, 
V, Grn, 
Y, Gr 
W 


verdigris 
Orn 
bIGrn 
W.yGr, 
yW. Br I 
W.Y.Gr, 
Grn.Bl.r 


36 Caryocerite 
(Ra) 


Near melanocerite-f Th02 H 


^.74±7^ Br 
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Luster 

Fusi- 

bility 

Solu- 
bility 1 

Special 

Properties 

Locality 






V.R. 


1 




17%Yttr.; 18%Ger. 

V.R. 

Boden, Saxony 

2 

V, A 

2 

s. HCI 

intumoscence, strongly 

Unc. 

Germany 

3 




pyroelectric 




V-E 

1-1.5 

s. HzO 

docrepitatos; diamagnetic 

C. 

Kashmir; Tibet; California; 

4 






Nevada 


M 

2 

S. HNO 3 

streak: pale gr-Br 

C. 

Common, widespread, in 

5 






copper regions 


M 

of. 

s. h. HCI 

streak; RBr; decrepitates; 

Unc. 

Germany; h ranee; Washing- 

6 




photoelectric 


ton; Nevada 


M 

of. 

dec. HNOj 

decrepitate.s; photoelectric 

Unc. 

Germany; Franco; England; 

7 






Peru; Bolivia; Arizona; 
Utah; Nevada 


sM 


s. a. 

streak : d grnBr 

V.R. 

Stanley Basin, Idaho 

8 

sM 

if. 

s. HCI 

streak, as color 

R. 

Harz Mts.; Sweden; India; 

9 






Brazil 





0.5 , Hf ? 

V.R. 


10 

V-PI 

3 

doc. HCI 

B.B. swells; pyroelectric 

R. 

Scotland; Ireland; Germany; 

11 






Franco 





G0.5-G0.9';(;Cer. 

V.R. 

South Greenland 

12 

V 

3.5 

s. HNOj 


Unc. 

Algeria; S. W. Africa; Chile; 
Arizona; Utah; Cali- 

13 






fornia 


sM 

if 

d. HNOj 

0.4' ; Cor.; 1.4-4. 3 Yttr.; 

V.R. 

Annerod, Norway 

14 




4. 7-6.1 ' : ThO? 







V.R. 

Vermland, Sweden 

13 

A-G 

1,422°C ! 

diathermanous 

V.R. 

Mexico; Chile 

16 



S.NH 4 OH 




A-sM 

if. 

i. 


R. 

Europe; Massachusetts; 

New York; Arkansas 

17 

V,P,W 

if. 

s. 

pyrt>electric; 

C. 

1 tal v; Sweden ; New York; 

18 




( A) photoluminescont 


Pennsylvania; California: 
Texas 






V.R. 

Kahn, S. W. Africa 

19 





V. R. 

Lihasi, Beloion Congo 

20 

V 

6 

OCil. a. 

docrepitatos, strongly 

C. 

Sil)oria: Germany; England 

21 




(»yrooloctric; triholurri- 


Now Jersey; Nevada; 





iries( ent 


Montana; Colorado 


M 

of. 

doc. HNO 3 


R. 

Rournania; VV. Australia; 
California; Colorado 

22 





V.R. 

Hyhia and Parry Sounds, 

23 






Ontario 


V 

if. 

00 1 . a. 

59.3' ; ThO> 

V.R. 

Islan'ds of Liiven ario Arc, 

24 





Norway 


V-E 

if. 

s.HCl 

glows under B. B. some 

A. 

W 0 r 1 ( 1 - w i 1 ; t ! ; Optical, 

25 




var. fluoresce rod, pink; 
photoluniinrscent 


Pedro iVits., N. Mex. 


G 



p h 0 1 0 1 m n i n e s c 0 n t ; V i V i d 

V.R. 

Franklin, New Jersey 

26 




lonion. Diamagnetic 







V.R. 

Caidas district, Minas 

27 






Gcraes, Brazil 


W 

1.5 

s! .s. H NOi 


R. 

Atacama Desort, Chile; 
Europe; California; New 

28 






Mexico; Utah 


A 

vol. 

s. aq. rog. 

cathode phosphorescent 

R. 

Bavaria; Boliomia; Italy; 

29 



and colore<l 


Texas 


sV-G 

2 

s. HCI 

intumescos, X-ray shows 

Unc. 

In rocks, i.o., nophelino 

30 



similarity to sodalite 
(jroup 


syenites: Norway; Maine 

Bolivia 

31 


M 

of. 

doc. HNO 3 

1.82\ Go 

V.R. 


if. 

s. HCI 

4.2^' Cor.; 52.5G' Yttr. 

‘ V.R. 

Langesundfiord, Norway 

32 

Q 


s. H.O 

strongly phosphorescent 

Unc. 

Slassfurt; Upper Silesia 

I 33 

E 

if 



V.R. 

Colorado: Utah; Pennsyl- 

34 






vania; S. Australia; Bel- 
gian Congo 


V,R 

if. 

doc. HCI 

swells: 41.8 %Cej 

V.R. 

Langesundfiord, Norway 

35 

2 . 2 ';. Yttr.; 13.6%Th02 
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PROPERTIES OF 


Name 

1 Cassiterite 

2 Castelnaudite 

3 Catapleiite 

4 Celestite 

5 Cenosite 

6 Cerargyrito 

7 Cerite 

8 Cerussite 

9 Ceylonite 
10 Chabazite 
n Chalcanthite 

12 Chalcedony 

13 Chalcocite 


Composition 

SnOa 

var, xenotime with Zr 

H 4 (Na 2 ,Ca)ZrSi 30 ii 

SrSO^ 


2 CaO'(Co,Y) 203 -C 02 * 

4Si02-H20 

AgCI 


H3 ( Ca, Fe) CosSiaOi 3 
PbCOa 

(Mg,Fo)0*(AI.Fe)203 


(Ca,Na2)Al2Si40,2*6H20 H 


Crystal 

System 

Hard- 

ness 

Tet. 

6-7 

Tet. 

4-5 

M 

6 

R 

3-3.5 

R 

5-6 

C 

1-1.5 


liuleji 


CuS04*5H2O 

S1O2 

CuoS 


14 Chalcolamprile Na4( CaF)2Cb2Si09? 

15 Chalcomenilo Cu?:e03*2H20 

16 Chalcopyrito CUF0S2 



3.4-3.6 1.689 


Crypt. 7 
R :>.! 


Color 

Br,Blk,R 


pearl Gr, 
cjr.Grn, 
W, 

clove Br, 
cherry R 
W, Gr 


(iGrn, Br, 
Bik 

W, flesh R 

Berlin Bl, 
sky Bl 
varied 

bIk lead 
tir 

(IGr Br 
Bl 


17 Chillagito 

18 Chiviatito 


3PbW04*PbMo04 

2PbS*3Bi2S6 


19 Chlorite 

20 (a) Clinochlore 1 H4 Mg3Si209*1 H.t Mg'; 

Al2SiOi, > 

21 (b Penninito H4Mn3Si209> 

H4 MQ2 AI2S1O9 

22 (c) Prochiorito H4Mf|3St204< 

H4 M 02 Al2SiOt) 

23 Chloritoid H2 ( Fo, Mg; AI2S1O7 


24 Chlormagnesite MgCl2 

25 Chondrodito 2Mg2Si04*Mg(F,OH)2 

26 Chromite Fe0*Cr203 


27 Chrysoberyl B0O*Al2O3 


28 Chrysocolla 

29 Chrysolite 

30 Churchite 

31 Cinnabar 


CuSi03*2H20 

2(Mg,Fe)0*Si02 

(Co,Ca)P04*2H20 

HgS 


M 2-.^. 

M 1-2 

M or T G.5 


Crypt. 2.4 


32 Olarkeite (Ra) ( Na2,Pb)0-3U03-3H20 

33 Clausthalite PbSe C 

34 Cleveite (Ra) Related to uraninite; C 

rich in rare earths, He 

35 Clinohedrite H2CaZnSi05 M 


■jO ! 1 grass Grn 
i to y, W, 


dGr, grn 
Gr.gr 
Bik, Grn 


W.pY,Br, 

R 

iron Bik, 
bl Bik 

various 
Orris to 
Y 


1.597 Grn, bl 

Grn, Bl 

1.65-1.68 olive Grn, 
Grn, bl, 
()r Grn 

1.62 pGr 

2.91 3u, R.hrR, 

load Gr 

2.C98 V. dBr 

lead Qr 

Bik 
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A 

if. 

8l. 8. 

DV 

3 

8 . HCI 

V-PI 

3 

i. 

QV 

5 

8 . HCI 

R-A 

1 

i. HNO 3 , 
8 . NH 4 OH 

D,A,R 

if. 

gel. HCI 

A-V 

1 

8 . HNOj 

V 

2135®C 81.8. 

H 2 SO 4 

V 

3 

dec. HCI 

V 

3 

8. H 2 O 

W 

if. 

i. 

M 

1130 

i®C 

8. H NO 3 

M ? 



V 

1.5 

8 .a. 

M 

2 

dec. HNOi 

V 

af. 

dec. a. 

M 



PI 

6 

dec. H 2 SO 4 

PI, V 

5>6 8 l. dec. HCI; 
dec. H 2 SO 4 

ePI 

5 dec. h. H 2 SO 4 

PI 

6 

dec. H 2 SO 4 

V 

1 

8 . H 2 O 

V-R 

If. 

gel. 

8 M>M 

if. 

i. 

V 

if. 

*• 

< 

m 

if. 

dec. a. 

V 

If. 

8 . HCI 

V, P 

if. 

8.a. 

A 

vol. 

d. aq. reg. 

W 


8. HCI 

M 

vol. 

8.a. 

D 

If. 

8. H 2 SO 4 

PI 

4 

gel. HCI 


Special 

Properties 


Locality 


Unc. 

England; Malay States; 


V.R. 

Bolivia 

Diamantinos, and Bahia, 

becomes hexagonal at 

V.R. 

Brazil 

Langesundfiord, Norway; 

140°C; 0.3 %Hf 


S. Greenland; Arkansas 

frequently decrepitates; 

R. 

Put-in-Bay, Ohio; Pennsyl- 
vania; New York; Colo- 

Ra luminescent 


little exfoliation 

V.R. 

rado; Europe 

Norway; Sweden; Ontario 

highly sectile; X-ray: 

R. 

Harz Mts.; N. S. Wales; 

atomic structure similar 


Chile; Colorado; Idaho 

to halite 



51-72 %Ce 

V.R. 

Sweden 

decrepitates; pyroelectric; 

C. 

Common lead ore; Europe; 

(Ajphotoluminescent 


N.S. Wales; Missouri; 


R. 

Idaho 

intumesces 

C. 

Jersey 

Common zeolite; Germany; 


Unc. 

New Jersey; Nova Scotia 
Desert regions; copper mine 

thermo phosphorescent; 

A. 

waters 

Widespread 

(A) photo! u mi nescent 



above 91 ®C changes to 

C. 

Important copper ore. 

isometric 


widespread 

3.41 %E 

V.R. 

Narsarsuk, S. Greenland 


R. 

Mendoza, LaRioja, 

X-ray : structure similar to 

A. 

Argentina 

Common copper ore, 

sphalerite. Cu, Fe re- 


widespread 

placing 2 n 




V.R. 

Chillagoe, N. S. Wales 

microscopic study shows 

R. 

Chivaiato, Peru 

this to be a mixt. of bis- 
muthinite and Cu minerals 




A. 

Very common and widespread 



Most common of chlorite 

exfoliates 


minerals; Urals; New 

York 

Crystals; Switzerland; Utah 



Crystals: common in Alps; 


C. 

N. Carolina 

Crystals: Urals; France; 

deliquescent 

V.R. 

Rhode Island; Michigan; 
common 

Near volcanoes 

h. H 2 SO 4 gives Fz 

Unc. 

Mt. Somma; Sweden; 

sometimes feebly magnetic 

Unc. 

New York 

S. Rhodesia; New Caledonia; 

X-ray; atomic structure 

Unc. 

N. Carolina; Pennsylvania; 
California 

Maine; Connecticut: New 

similar to chrysolite; 


York; Brazil; Urals; S. 

heating discolors; ultra- 


Rhodesia 

violet recolors 



decrepitates, rather sectile 

Unc. 

Minor copper ore 

pale yellowish green. 

C. 

Basic igneous rocks; 

transparent is gem 


meteorstones 

variety 

51.87%Ce 



V.R. 

Cornwall, England 

strong circular polarization 

Unc. 

Almaden, Spain; California; 

about 15 times quartz 


Texas; Nevada; Italy 

V.R. Spruce Pine, N. Carolina 

decrepitates 

R. 

Harz Mts.; Argentina 

very rich in He. 2 - 3 %Cer.; 

V.R. 

Arendai, Norway 

10 %Yttr.. 4 - 5 %Th 02 
exfoliates; photolumines- 


V.R. 

Franklin, New Jersey 

oent orange 
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Name 

Composition 

1 

Cobaltita 

CoSa’Co Asa 

2 

Codazzite 

( Ca, M g, Fe, Ce ) COj 

3 

Columbita 

(Fe,Mn)(Cb, Ta)20« 

3.1 

Coiemanite 

CazBfiOti -SHaO 

4 

Cookeite 

(H0)6LiAl3Si206 

5 

Cooperite 

PtS 

6 

Copper 

Cu 

7 

Cordierite 

MgaAUSisOjg 

8 

Cordylite 

parisite with Ba (Cer. 
49.4%) 

9 

Corundum 

AIzOj 

10 

Coveflite 

CuS 

j 

11 

Crocidolite 

Na 20 -Fe 203 * 2 Fe 0 * 6 Si 0 , 

12 

Crocoite 

PbO-CrOi 

13 

Cryolite 

3NaF-AlF, 

14 

Cryolithionita 

3NaF'3LiF-2AlF3 

,15 

Cuprite 

CuaO 

18 

Cuprotungatite 

CuWO* 

17 

Curito (Ra) 

2Pb0-5U03*4H20 

18 

Cyrtolite 

Related to aivite; pseu- 
domorph after zircon 
3(Fe,Zn,Mn) BeSi 04 *ZnS 

19 

Danalite 

20 

Danburite 

Ca 0 ’B 203 - 2 Si 02 

21 

Darapskite 

NaN 03 ’Na 2 SO 4 *H 2 O 

22 

Datoiite 

2 Ca 0 -B 203 * 2 Si 02 *H 20 

23 

Davidite (Ra) 

titanate of Fe, U, V, Cr, 
rare earths 

24 

Delorenzite 

(Ra) 

2Fe0.U02,2Y203- 

24Ti02? 

25 

Descloizite 

4(Pb,Zn)0-Vz05-H20 

26 

Dewtndtite(Ra) 

3Pb0*5U03-2P205- 

I 2 H 2 O 

27 

Diamond 

C 

28 

Dias pore 

AIzOj-HzO 

29 

Dickinsonfte 

(Mn,Fe, Ca, H, Na),« 
PzOg 

30 

Dioptase 

CuO-SiOa+HzO 


Crystal 

System 

Hard- 

ness 

Specific 

Gravity 

Refractive 

iudex 

Color 

C 

5.5 

6-6.3 


silver W 
+ r tint 

H 

4 

2.6 


ashy Br 

R 

6 

5.3-7.3 

2.2-2.4 

iron Bik, 
grn, br 

M 

4.0-4.5 

2.43 

1.592 

YW 

M 

2.5 

2.67 

1.679 

W, y,Qrn, 
Br, p.Pk 

Tet. 

4-5.5 

9 


steel Qr 

C 

2.5-3 

8.8-8.92 

0.64 In. 

copper R 

R 

7-7.5 

2.6-2.7 

1 .534 to 
1.599 t, 

various 

Bl 

H 

4.5 

4.31 

1.760u» 

wax Y 

H 

9 

3.9-4.1 

1 .7676 to 

1 .7682a> 

Bl, R^V, 
Gr,Br, W 

H 

1.5-2 

4.6 

1 .45 n . w ; 
2.688 

indigo Bl 

M 

4 

3.2-3.3 

1.699 

lavender 
Bl, leek 
Grn 

M 

2.5-3 

5.9-6.1 

2.37 to 

2.42 

hyacinth 

M 

2.5 

2.9-3i) 

1 .3389 

snow \A^ 
r, br, Bl 

C 

2.5 

2.78 

1.339»; 

--,W 

C 

3.5-4 

5.&-6.2 

2.849^ 

Reds 

Crypt. 

4.5 


2.15 t 7 

Qrn 

R 

4-5 

7.192 

2.11 

rBr, dY. 

Tet 

5-6 

3.3-4.3 


brR 

C 

5.5 

3.4 

1.754e 

flesh R, 

Gr 

R 

7 

3 

1.633 

1 P 

yBr,— 

M 

12-3 

2.2 

1.481 

colorl. 

M 

' 5-5.6 

2.9-3.0 

1.654 

W,pQrfi, 
Y, R 

C 


4 


BIk 

R 

5-5.6 

4.7 

1.70(7)77 

BIk 

R 

3.5 

5.9-6.1 

2.265 

R,Br,Blk 

R 


4.08 

1.763 

canary Y 

C 

10 

3.516- 

3.525 

2.41 9577 

--,W,y,r, 
0 , grn 
bl, Blic 

R 

6.5-7 

3.3-3.5 

1.722 

w^or,Y,— , 

M 

3.5-4 

3.4 

1.655 
to 1 .662 

olive Qm 
to grass ! 
Qrn 

H 

5 

3.2-3.4 

1.644 to 
1.658a> 

emerald i 
Qrn 
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Special 

Properties 


f. 8. h. HNOj thermoelectric; X-ray: iso- 
metric lattice; evidences 
of tetartohedral sym- 
metry rare in crystals 

Ce due to included parisite 

if. si. dec. X-ray: structure closely 
h. HCI, H2SO4 resembles brookite 


dec. H2SO4 exfoliates 


8. HNOj 

5-5.5 si. dec. Ceylon gives intense blue 

transparent^saphird'eau” 
if. s. HCI X-ray; structure different 

decrepitates from parisite 
if. i. X-ray; shows complex 

structure; likened to de- 
formed halite structure 


3(?) dec. HCI 


i. fibrous = "Blue Asbestos”; 
si I icified = "Tiger's eye.” 

a. streak; orange- yellow; 

decrepitates 

O 4 X-ray; atomic structure 
similar to garnet. Cubic 
form at 570°C.; colored by 
cathode rays 

a. X-ray; body centered 

cubic similar to garnet 

Cl X-ray; structure of normal 
symmetry; photoelectric 


s. a. strongly radioactive 
. .. 5.5%Hf 


3.5 si. dec. HCI thermophosphorescent 


1 (?) 8. H 2 O 

' 2 gel. HCI 


if. deo. H2SO4 


X-ray: shows close relation 
structurally between 
datolite and euclase 
5-1 0 Vo EzOi 


1.5 8. d, HNO3 decrepitates 


out of contact 
with air, changes 
to graphite at 
1900°C. 

if. i.; 

8 . h. NaOH 
2.5-3 s.a. 


transparent to X-rays; 
triboluminesoent; phos- 
phoresces; triboetectrio 
and photoluminescent 


decrepitates 


Unc. Trans-Caucasia; Norway; 

Sweden; Cobalt, Ontario 


V.R. Colombia emerald mine 
R. Ilmen Mts.; Finland; Norway; 
Madagascar; Greenland; Me.: 
Colo.; N. Car.; S. D. 

Unc. Death Valiev, Calif. 

R. With tourmaline: Maine; 
Connecticut 

V.R. Transvaal and Lydenburg, 

S. Africa 

Unc. Russia; England; N. S. 

Wales; Bolivia, Michigan 
Unc. Igneous rocks; Bavaria; 

Ceylon, Connecticut 
V.R. Narsarsuk, S. Greenland 

Unc. Urals; N. Carolina; Georgia; 
gems: India; Siam; Burma 

R. Serbia; Saxony; Peru; 

Chile; Bolivia; Colorado; 
Montana 

Unc. S. Africa; Austria; France; 
Massachusetts; Rhode 
Island 

R. Urals; Tasmania; Bra 2 il; 
Philippine islands; 

Arizona 

Unc. Ivigtut, Arksukfiord, Green- 
land; Colorado; Russia 


V.R. With cryolite 

Unc. Perm, Russia; N. S. Wales; 

Rhone, France; Arizona 
V.R. Santiago, Chile; Mexico; 

Spain; N. S. Wales; Utah 
V.R. Katanga, Belgian Congo 
V.R. Ytterby, Sweden 

' R. Cape Ann, Massachusetts; 

New Hampshire; Colorado; 
Cornwall, England 
R. Connecticut; New York; 
Japan; Switzerland; 
Madagascar 
R. Taltal, (Jhile 
Unc. New Jersey; Massachusetts; 
Michigan; Hartz Mts.; 
Norway 

V.R. Olary, 8 . Australia 

V.R. In pegmatite: Piedmont, 

Italy 

Unc. Austria; Africa; Argentina; 

New Mexico; Arizona 
V.R. Katanga, Belgian Congo 

Unc. S. Africa; Brazil; India; 

Arkansas; N. Carolina; 
Wisconsin; Virginia; Col- 
orado; California; Georgia 

Unc. Urals; Greece 

V.R. Connecticut; Maine 


gel. HCI decrepitates; paramagnetic; 
pyroelectric 


French Congo; Katanga, 
Belgian Congo; Chile; 
Arizona 
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PROPERTIES OF 


Name 


Dolomite 


Compositioa 


CaCOa* M 0 CO 3 


Oumontite(Ra) 2 Pb 0 * 3 U 03 *P 205 * 5 H 20 F 
Dumortierite SAIzOs’BaOa'GSiOz'HaO? F 


Dysanalyte 

(Ca, Fe)7Cb2Tis024? 

C 

Dyscrasite 

AgjSb 

R 

Edingtonite 

Ba0*Al203‘3Si02*3H20 

R 

Egiestonite 

Hg4Cl20 

C 

Elbrussite 

Hydrous silicate Al, 

Fe'", Fe", Mg, Ca, K 

U 

1 

Eiectrum 

Au+36-18%Ag 

C 

Eliasite (Ra) 

var. gummite 

A 

Ellsworthite 

(Ra) 

CaO*Cb 205 ‘ 2 H 20 approx. 
plus U oxides, Ti, etc. 

C 

Elpidite 

HsNazZrCSiOj)^ 

R 

Emboiite 

Ag(CI, Br) 

C 

Emmonsite 

FeTeOa 

M 

Enargite 

3 CU 2 S* AszSs 

R 

Endeiolite 

Near chalcolamprite with 
F replaced by (OH) 

C 

Epididymite 

HNaBeSijOs 

R 

Epidote 

4Ca0-3(AI.F6)20j*6Si02- 

H 2 O 

M 

Epistilbite 

CaO-AIzOs-eSiOz-SHzO 

M 

Epistoiite 

H 7 NasCbjTiSisOzs? 

M 

Epeomite 

MgS04-7H20 

R 


22 Erdmannite(Ra) 

23 Erikite (Ra) 

24 Erythrito 

25 Eachwegite 

26 Eachynite (Ra) 

27 Eucairite ^ 

28 Euclase 

29 Eucolite 

30 Eucraaite (Ra) 

3t Eucryptite 

32 Eudialyte 

33 Eudidymlte 

34 Eulytite 


Silicate, Ce, Y,Th,Zr,Be, Am. 

Ca, Al, Fe, HzO 
Phospho-silicate, Ca, Ce. R 
AK K, -Na. Th, HjO 
3CoO-A8205-8H20 M 


Hydrous titanate, colum- . . , 
bate, tantalate of Y. Er 
(Ca,Fe)2Ce4Cb6(Ti,Th)8 R 
O 39 ? 

CuzSe* AgzSe 



2Be0*Alz03*2Si02*H20 

Similar to eudialyte 

Altered thorite with Ce, 
Y,Th,Zr,Ti,Ca,Mn,Fe, 
Na 

UAlSi04 

(N^Ca,Fe)«Zr(OH,CI) 
(oiOi)* with Ce 
HNaBeSiiO. 

Bu(SI04)3 


3.5-4 

9. 4-9 .8 

4-4.5 

2.7-2.8 

2-3 

8.3 

2 

2.281 

2.5-3 

15.5-12.5 

3.5-4.5 

4.0-5.0 

4 

3.608- 

3.758 

7 

2.54 

1.5 

5.8 

2 

5 

3 

4.3-4.5 

4 

3.44 

5.5 

2.55 

6-7 

3.2-3.5 

3.5-4 

2.25 

1-1.5 

2.9 

2-2.5 

1.75 

4.5 

3.01-3.39 

5.5 

3.5 

1. 5-2.5 

3.0 

5.5 

5.87 

5.5 

4.9-5.1 

1 

7.50 

7.5 

3.1 

5 

3.1 

4.5-5 

4.4 


2.667 

5-6 

2.8-3.1 

6 

2.553 

4-6 

6.1 


1.544 

Larsen; 

1.569& 

1.754 


W,r,Qrn, 

Br,Qr, 

Bik 

dark Y 
smalt Bl, 
grnBI 

iron Bik 

silver W 

W,grnW, 

Pk 

bl Y, Bik 
dBr 


hyacinth 
R, Bik 
amber Y, 
dBr 

W— , 
brick R 
gr.Qrn, 
yQrn, Y 

yGrn 
grBIk, 
iron Bik 
dBr 


pistachio 
Grn, y Qrn, 
brQrn, 
Bik 
W 

W,gr,br 


Br, leek 
Grn 
pYBr,d 
grBr 
crimson, 
peach R 
d rGr 


silver W, 
lead Qr’’ 
— ,pQrn, 
Bl 

‘-,Br,R 


1.545a; — ,W 


1 .606 to 

1.610b; 


R, Br.Pk 
W 

Br, gr, — , 
straw Y 
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V,PI, if. 8. h. HCI 
D 


-sM if. dec. HCI 

I 1.5 8. HNO3 


R vol. 
3 


ef. at 1100°C 

8. aq. reg. 


Special 

Properties 


X-ray: lower symmetry 
than calcite. V3 replace- 
ment of Mg by Fe, no 
change; paramagnetic 

exhibits idiophanous 
figures analogous to 
andalusite 

0-5%Cer. 

X-ray: identical to arti- 
ficial Ag3Sb 


decrepitates 

streak: dark lemon yellow; 
adheres to tongue 


ef. 8. NH4OH diathermanous 


1 8. aq. reg., 

8. HNO3 


decrepitates 

4.43%E203 


A. Saxony; Switzerland; 1 

Missouri; Vermont; New 
Jersey; New York 

V.R. Belgian Congo 2 

Unc. Rhone, France; California; 3 

New York; Nevada ;Ontario 

V.R. Kaiserstuhl, Baden, Germany; 4 
Vesuvius 

Unc. Chief ore. Baden; Harz Mts.; 5 

N. S. Wales; Chilo 

V.R. Glasgow, Scotland; Sweden 6 

R. Terlingua, Texas 7 

R. Karatschaev, N. Caucasus 8 

R. Verespatak, Hungary; Peru; 9 

Colombia; Altai Mts.; 

Bodie, Calif.; Virginia 

V.R. Bohemia 10 

V.R. In pegmatite: Hasting 11 

County, Haliburton 
County, Ontario 

V.R. Narsarsuk, S. Greenland 12 

R. Chile; N. S. Wales; Nevada; 13 

Colorado; Arizona; New 
Mexico 

V.R. Tombstone, Arizona 14 

C. Peru; important ore Butte, 15 

Montana 

V.R. Narsarsuk, Greenland 16 

V.R. Narsarsuk, Greenland; 17 

Langesundfiord, Norway 

A. Widespread; France; Italy; 18 

Colorado; Alaska 


V-PI 3 dec. HCI 


A, V, 2 
PI, D 


2.5 gel. HCI 


found in mineral waters; 
efflorescence on mine 
walls 

18-35^;:Cer., 1.5-2%Yttr., 
0-1 2 ^'^rTh02 -f'Zr02 
40.5 %Cer., S.SVcThOa 


M ef. 8 . h. HNO3 

V 5.5 i. 

2.5 gel. HCI 

W Q 4 8. H 2 SO 4 


tribo- and pyro- electric 


streak; brown 


R. Iceland; Scotland; India 19 

V.R. Julianehaab, Greenland; in 20 

pegmati te 

Unc. Epsom, England; Italy; 21 

Stassfurt; Kentucky; 

Tennessee; Indiana 

V.R. Brevig, Norway 22 

V.R. Julianehaab, Greenland 23 

R. Saxony; Sweden; Ontario; 24 

rare in United States 

V.R. Pebbles at Minas Geraes, 25 

Brazil 

R. Ilmen Mts., Siberia; 26 

HittertV Norway 

R. Sweden; Chile; Argentina 27 

R. Ural Mts. ; Salzburg, Bavaria; 28 
Brazil 

V.R. S. Norway; Madagascar; 29 

Magnet Cove, Arkansas 

V.R. Brevig, Norway 30 


ef.. gel. HCI 

2.5 gel. HCI 


V, PI 3 8- H F 

A 2 gel- HCI 


0.1. 0.2, 0.17%Hf 


V.R Branch ville, Connecticut 31 

V.R. Julianehaab, Greenland; 32 

Russia; Russian Lapland 

V.R. Narsarsuk, Greenland; 33 

Langesundfiord, Norway 
V.R. Saxony 34 
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Euxenite (Ra) Columbate, titanate of 
Y.Ce, Er,U,Th,Zr 

Fairfieldite CaaMnPzOa'ZHzO 


Fairfieldite 

Fayalite 

Feldspar 

(a) Albite 

(b) Andesine 

(c) Anorthite 


2FoO*Si02 


Ab. « NaAISiiOe 

Ab7o An3o- Abso Anso 

An. ^CaAlzSiaOs 


Color 


2 . 06 - 2 . 26 t; brBlk 


6-6.5 2.60-2.62 1 .529 


6-6.5 2.74-2.76 1 .584 


W,grn, 
blk,r 
W.grn, — 
W 


(d) Anortho- 
clase 


1 9 

(e) Bytownito 

10 

(f) Celsian 

11 

(g) Hyalophane 

12 

(h) Labradorite 

13 

(i) Microcline 

14 

(j) Oligoclase 

IS 

(k) Orthoclase 

16 

Ferberite 

17 

Ferghanite(Ra) 

18 

Fergusonite 


(Na,K)AISi30e 
Abyo An30” Abjo An9o 

Ba Al2Si208 
( Kzj Ba) Al 2 Si 40 i 2 

Abso Anso- Ab3o An7o 
KAISi308 

Ab9o Anj 0- Ab7o An3o 
KAISi308 


Y(Cb.Ta)04 with Er, 
Ce, U, Fe, Ca,6tc, 


2.67-2.60 1.529 


6-6.5 3.37 1.589 

6-6.5 2.805 1.545 

6 2.68-2.72 1.563 

6-6.5 2.54-2.57 1.522 

6 2.62-2.65 1.543 

6 2.56-2.68 1.524 


color!. 

W.Pk, 

grn 

W.Gr, Br, 
grn, — 
W.R.Grn, 
PY 

W. Gr, 
grn, r 
W. Pk — 


brR,Blk, 

Br 

sulfur Y 


Tet. ? 5.5-6 5.8 


19 Ferritungstite 

20 Fersmannite 

21 Fischorite 

22 Florencite 

23 Fluellite 

24 Fluocerite 

25 Fluorite 


Fe203*W03-6H20 H 

2 Na2 (O, F2 )-4 Ca0*4Ti02 M 
•SSiOz 

AIP04-AI(0H)3*2!/2H20 R 

3Al203*Ce203‘2P205* H 
6H2O 

AIF3-H20 R 

(Ce,La,DI)F3 H 


4.5-5 5.7-6.13 1.61 477 


pY-BrY 

Br 

Grn 

pY 

_ W 
p wax Y, 
y, r, Br 
— , all 
colors 


26 Forsterlte 

27 Fourmarierite 

(Ra) 

28 Fowierite 

29 Franklinite 

30 Freiealebenite 

31 Fremontite 

32 Freyalite 

33 Fucheite 

34 Qadolinita 


2MgO-Si02 
Hydrous Pb uranate 

Ca(Mn,Fe,Zn)5(Si03)6 
( Fe, M n,Zn )0* FozOj 
2Ag2S*3PbS'2Sb2S3 

(Na,Li)AI (0H,F)P04 
Silicate of Th, rare 
earths, with Al, Fe, Mn, 
Na, H2O 
Muscovite+Cr 

BeiFeCYO)* ($ 104)2 


3.04 

4.06-4.17 


2-2.25 2.6-2. 8 
6.5-7 4.(M.5 


W,QrnY 

R 


steel Gr, 
silver W 
grW,W 
Br 


1.694 bright 

Grn, 
yQrn 

1.77-1.8217 Bik, grn 
Bik, Br 
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if. 

i. 

4 

s.a. 

4 

gel. HCI 

4 

i. 

4-4.5 

i. 

5 

dec. HCI 

if. 

i. 

5 

gel. h. HCI 

if. 

8. HCI 

6 

i. 

1280 to 1500°C 
si. 8. h. HCI 
1450°C i. 

1120 to i. 

1380°C 

1450®C i. 

2 

dec. a. 

If. 

dec. H2SO4 


dec. a. 


8. H2SO4 

if. 

8l. 8. HCI 

if. 

i. 

if. 

8. H2SO4 

1.5 

8. a. 

if. 

8. ± 

if. 

8 . HCI 

ef. 

8I.8.HCI 

ef. 

8 I. 8 .H 2 S 04 

5 

i. 

if. 

gel. 


Luster 


Q 

V 

sM, R 


V, PI 


M 


*-V 


V-R 
V, Q 


Special 

Properties 


2-8%Cer.; 13-35%Yttr. 


turns to brown or black on 
exposure 


pyroelectric 


play of colors 


green type =■ “Amazon 
stone'*^ 


pyroelectric 


X-ray: shows normally no 
cryst. atomic structure, 
but at 400°C crystalline 
tetr. 0.5- 14%Ce.; 26- 
47%Y.;0-7%ThO2-f 
ZrOi 


28%Ce 


81 .4-82.6 %Cer.; 1. 1-4.3% 
Yttr.; decrepitates 
decrepitates; color changed 
by heat, pressure; tri bo-, 
thermo-, photoluminescen 
diathermanous 


slightly magnetic 


31.3%Cer.:28.4%Th02 


3.4-51.5%C6r. (usual 
6-20%); 5-60% Yttr. 
(usual 35-48%); thermo- 
luminescent 


Locality 


R. Madagascar; Brazil; Nor- 
way; Finland; N. Carolina 

1 

R. Branchville, Connecticut; 

Buckfield, Poland, Maine 

2 

R. Li pari Islands, Fayal, Azores; 
France; Ireland 

3 

A. World-wide in igneous, 
metamorphic rocks 

4 

A. Switzerland; France; 

Virginia; Colorado. 

5 

Small crysts.: Japan 

6 

Mte.Somma. Vesuvius, Italy: 
Japan; New Jersey; 
in meteorites 

7 

Pantelleria, Italy; S. Norway; 
New York 

8 

R. Rarest of feldspars; found in 
some meteorites 

9 

V. R. Sweden 

10 

R. Switzerland; Sweden; 

Franklin, N. J. 

11 

A. Labrador 

12 

A. Ilmen Mts.; Urals; Italy; 
Virginia; Colorado 

13 

A. Norway; Sweden; New York; 

Pennsylvania; N. Carolina 

14 

A. Most common silicate; 

Ceylon; Italy; Colorado; 
California 

15 

R. Spain; Boulder County, 
Colorado 

16 

V. R. Fergahana, Russian Turk- 
estan 

17 

V.R. Greenland; Sweden; Norway; 
N. Carolina; S. Carolina; 
Texas 

18 

V.R. Germania tungsten mine, 
Washington 

19 

R. Chi bines Mts., Russia 

20 

V.R. Ural Mts. 

21 

V.R. Minas Geraes, Brazil 

22 

V.R. St. Austell, Cornwall 

23 

V.R. Sweden; variety tysonite, 
Colorado 

24 

C. Cumberland, England; 

Illinois; Kentucky; 
Pennsylvania; Ontario 

25 

R. Italy; Norway; Urals 

26 

V.R. Katanga, Belgian Congo 

27 

V.R. Franklin and Sterling Hill, 

N. J. 

28 

Unc. Franklin Furnace, N. J.; 
Hessen- Nassau 

' 29 

R. Roumania; Saxony; Spain; 
Colorado 

30 

R. Fremont County, Colorado 

31 

V.R. Brevig, Norway 

32 

R. Georgia; Vermont; Mary- 
land; Zillerthal, Germany; 
Transvaal, S. Africa 

33 

R. Sweden; Norway; Texas; 
Arizona; Colorado 

34 
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PROPERTIES OF 


Name 

CompositioD 

Qahnite 

ZnAlz04 

Qalena 

PbS 

Garnet 


(a) Almandite 

Fe3Alj(Si04)3 

(b) Andradite 

Ca3Fe2(Si04)3 

(c) Qroesutarite 

CajAlz ( 8104)3 

(d) Pyrope 

Mfl3 AI 2 ( 8104)3 

(e) Spessarite 

Mn 3 AI 2 ( 8104)3 

(f) Urarovite 

Ca 3 Cr 2 ( 8104)3 

Garnierite 

(Ma,Ni) 0 * 8 i 02 +xH 20 

Qay-Lussite 

Na2C03-CaC03*5H20 

Gehlenite 

CaO* M gO- Al 203 'Si 02 

Geikielita 

(Mg.Fe)Ti 03 

Qenthite 

Mg 2 Ni203*38i02*6 H 2 O 

Geocronite 

5PbS-Sb2S3 

Gerhardite 

Cu(N03)2-3H20 

GersdofFite 

NiSrNiA&z 

Gibbaite 

AI203-3H20 

Giamondite 

(Ca.K2)Al2Si20a*4H20 

Glauberite 

CaS04*N 32804 

Glaucodot 

( Fe, Co ) 82 * ( Fe, Co ) Asz 

Glauconite 

Silicate AI, Ca, Fe. K, Mg 

Gmelinite 

(Ca,Na2)0-Al203-3Si02- 

6 H 2 O 

Goethite 

FezOs-HzO 

Gold 

Au 

Qoroeixite 

2Ba0*3Al203*2p205* 

7 H 2 O 

Qoelarite 

ZnS04*7H20 

Graphite 

C 

Greenock! te 

CdS 

Quanovulite 

3(S04)2(K,NH4)3H- 
4 H 2 O ? 

Quarinite 

(Na 2 ,Ca)(Si,Zr )03 + F 

Quitermannite 

SPbS-AszSi ? 

Qummite (Ra) 

Alteration product of 
uraninite. Composition? 

Gypaum 

CaS 04 * 2 H 20 

Haidlngerite 

HCaA 804 *H 20 

HainiU 

Tantalo-sillcate, titanate 
of Zr, Ca, Na 




2.3-2.9 


3-3.5 4.5-6.0 


1.5-2 2.32 


2-2.5 2.86 

5 3.2 


Refractive 

Index 

Color 

1.80d=i7 

dGrn, 

Qrn,bi 

Blk,ygr 

3.912 

lead Gr 

1.801 im- 

dR,brR, 

pure 

Blk 

1 .830pure 


1.895 

Y.Qrn, 

Br,Blk 

1.73577 

varies Br 

1.70577 

R 

1 .8OO77 

— , f 

1 .83877 

emerald 

Qrn 

1 .5977 

apple Grn 

1.516 

W,yW 

1.666- 

grQrn, 
liver Br 

1.691a» 

2.31w 

Bl-Br6lk 

1.59(7)77 

p apple 
Qrn, y 
lead Or 


1.713 

emerald 

Qrn 


silver W, 
steel Qr 

1.566 

W^r.orn, 

1.539 

-,W,r,cr 

1.535 

pY,Qr, 
brick R 


gr tin V/ 

1.628 

dull ClrA 

1 1 .465 to 

yW.grr.W, 

1.481a, 

rW. H 

2.39 

y,r,b'kBr 

0.366Nfti7 

gold 

1.6253a, 

U. W 

1.480 

W r,y 


(/on Blk 

2.506a); 

^oney to 

2.688 

orange Y 



1.716:fc 

Y,Br 

0.003 


clQr 

1.61 77 

rY.oR, 

rBr 

1.523 

W,Qr,y,BI 

1.602 

W 

1.7d= 

Y,— 
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lAutar 

II 

m 

Special 

Properties 

Locality 

V-Q 

If. i. 

may contain Qa 

R. Bavaria; Sweden; New 

Jersey; N. Carolina; 

Georgia; Maryland; 
Colorado 

M 

2 dec. HNO, 

may decrepitate; photo- 

C. Saxony; Harz Mts.; England; 



electric 

Missouri; Colorado; Idaho 

V 

3 1. 


A . Most common of garnets 

V 

3.5 i. 


Unc. Franklin, New Jersey 

V 

3 i. 


C. Siberia; Urals; Italy; 

Mexico; Lower California 

V 

3.5 i. 


Unc. Bohemia 

V 

3 i. 


Unc. Bavaria; Urals; Italy; 

Norway; Madagascar 

V 

if. i. 


R. Urals: Siberia 

D-E 

if. dec. HCI 


Unc. New Caledonia; N. Carolina 

V 

1.5 s.a. 

decrepitates 

Unc. Venezuela; Utah; Nevada; 
Wyoming 

R, V 

6(145(y>C.) 

Oel. HCI 


R. Italy; Roumania; Mexico 

M-A 

if. 8 . HCI 


R. Rakwana, Ceylon 

R 

if. dec. HCI 


R. Pennsylvania; Spain; Ontario 

M 

ef. 8 . h. HCI 

decrepitates 

R. Sweden; Spain; Tuscany 

M 

2 8 . dil. a. 


R. Jerome, Arizona; Katanga, 
Belgian Congo 

M 

f . dec. h. H NOj 

decrepitates 

R. Ontario; Austria; Hessen- 
Nassau 

Unc. Urals; Norway; Brazil; 

Arkansas; Massachusetts; 
Pennsylvania 

V 

if. s. cone. 

H 2 SO 4 


V, PI 

3 gel. HCI 

intumesces 

R. Italy; Bohemia; Westphalia 

V 

1.5 8 . HCI 

decrepitates; photo- 
luminescent 

Unc. Austria; Saxony; India; 

Spain; Chile; Arizona; 
California 

M 

f. 

thermoelectric 

R. Norway; Chile; Ontario; 
Arizona 

D 

ef. 

may dec. HCI 


Unc. In marine sedi men Ls 

V 

2.5-3 dec. HCI 

intumesces 

Unc. Ireland; Scotland; Nova 
Scotia; New Jersey 

sA 

if. 8 . HCI 

j streak: yellow 

C. Crystals: Cornwall; common 
iron ore 

M 

1100 ®C s.aq.reg 

0-3%Cer 

Unc. Africa; Australia; S. America; 
Canada; Alaska; United 
States 

V. R. Brazil 

V 

if. s. H 2 O 

dehydrates in air; 
diamagnetic 

R. Schemnitz; Harz Mts.; 

France; Sweden; Montana; 
Utah 

M, D. 

E 

if. i. 


C. Siberia; Finland; Ceylon; 
Mexico; New York 

A-R 

sublimes s. HCI 


R. Scotland; Now Jersey; 
Missouri; Arkansas; 
California 

Sk 

dec. 8 .H 2 O 


V.R. Peru 

A-R 

3 (?) gel. HCI 

1 

V.R. Mte. Somma, Italy 

M 



R. Silverton, Colorado 

Q 

if. 8 . a. 


R. Saxony; Katanga, Belgian 
Congo; N. Carolina 

Sn 

2.5-3 8 . HCI 

athermanous; (A) photo- 

A. Switzerland; Mexico; Ohio; 

luminescent; colored by 

Ra 

Utah; Michigan; Cali- 
fornia 

V, PI 

2.5 8 . HNO, 


V. R. Bohemia; Baden 

4± dec. HCI 


V.R. Found in the rock phonolite 



10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 
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Halite NaCf C 2.5 2.1-2.6 1.5442i; — ,W,pk, 

y. bl, r 

Halloysito Al203*2Si0z'H20 Am. 1-2 2.0-2.20 1.47-1 .52»7 W,flr,arn, 

y. bl, r 

Halotrichite Al203*F60*4S03-22H20 M 2 1.9 1.49 y 

Hambergite Be2(OH)B02 R 7.5 2.347 1.688 GrW 

Hanksite 9Na2S04-2Na2COrKCI H 3-3.5 2.56 1.481a> W 

Hannayite H4(NH4)2Mg(P04)2* Tri. soft 1.9 1.572 W,y 

8H2O or M 

Hardystonite CazZnStzOy Tet. 3-4 3.4 1.672« W 


8 Harmotome (Kz.Ba) AIzSisOm'SHzO M 4.5 2.44-2.50 1.505 

9 Hatchettolite U(Cb,Ta)03*H20 C 5 4.8 1.987; yBr 

(Ra) 

10 Hauerite MnSz C 4 3.46 2.69Li7; BrBIk 

11 Hausmannite Mn304 Tet. 5-5.5 4.71-4.85 2.46Liu» brBIk 

12 Hauynite 3NaAISi04*CaS04 C 5.5-6 2.4-2.5 1.4961i, Bl, sky 

Bl, Qr, 
RY, Br 

13 Hedyphane Ca variety of mi met rte M? 4.5 5.404 1.948w YW 

(5-15%CaO) 

14 Hellandite Ca(AI, Y,Er,Fe*OH)3 M 5.5 3.7 1.65 Br 

SfzOg 


15 Helvite 3CMn,Fe) BeSi04’MnS C 6-6.5 3.1-3.3 1.739 t; honey Y, 


yBr, 

Grn.rBr 

16 Hematite FeaOj H 5.5-6.5 4.9-5.3 3.042Liu> R, steel 

Gr, iron 


17 Hercynite FeO-AliOj C 7.5-8 3.95 1.800n Bik 


T8 Herderite BeCOH,F)*CaP04 M 5 3 1.612 y, grnW 

19 Hessite AgzTe C 2.5-3 8.3-8.5 lead or 

steel Qr 

20 Hielmite (Ra) Stanno-tantalafo, (col- R? 5 5.82 2.30 l»u> Bik 

umbate) of Y, U,Fe, 

Ca. Mn,H 

21 HeuJandite (Ca,Na2)0-Al203*6Si02* M 3.5-4 2.1-2.2 1.499 W,R,Qr. 

5H2O Br 

22 H6gbomite Chiefly AIzOj-FezOi* H 6.5 3.81 1 .853u» Bik 

Mq 6, Tip, 

23 Homilite (Ca,Fe)3(B(5)2(SK>4)2 M 5.5 3.38 1.725 Bik, bik 

Br 

24 Hopeite-a Zn3p208*4H20 R 3.2 3.03 1.591 grW 

-6 1.582 


25 Hubnerite MnW04 M 5-6.5 7-7.5 2.22 brR 

26 Huntilite AqzAs? Am. 2.5-3.6 7.5 dGr,Blk 

27 Hutchinsonite PbS-(TI,Ag)2S-2A82Sj R 1.5-2 4.6 3.176 n* scarlet R 

28 Hydromagnes- 3MgC03*Mg(0H)2- M 3.5 2.16 1.530 colorless 

ite 3H2O 

29 Hydrothorite Hydrous silicate of Th, 1-2 1.638 t; p,pk,bufl 

(Ra) alteration of mackin- 

tosh ite 

30 lanthinite (Ra) 2U02-7H20 perhaps R 1.90 V,Blk 

31 Ice HzO H 1.5 0.918 1.309w — , W 

32 llmenite FeO-TiOz H 5-6 4.5-5.1 Iron Bik 

33 llvaite H2OCa0*4Fe0*Fe203* R 6.5-6 3.99-4.05 1.91 Iron Bik, 

4810, d.grBIk 

34 Iridium rr(Fe,Pt) C 6-7 22.6-22.8 silver W 


35 Irldosmine IrOs (Pt,Rh,Ru, etc.) H 6-7 19.3-21.2 tin W to 

steel Qr 

36 Iron Fe C 4.5 7.3-7.8 steel Qr. 

. ' iron Bik 
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Luster 

F’usi- Solu- 

)ility bility 

Special 

Properties 

Locality 

! 

V 

ef. 8. H^O 

decrepitates; diatherman- 

A. World-Wide; Stassfurt; 

H 


(802° C) 

ous; X-ray luminescent 

crystd.: Sicily 

HI 

PI, W, 

if. i. 

index varies vrith H^O 

C. Common in clays 

H 

D 

Sk 

4.5-5 8. H 2 O 


R. Bavaria; Italy; Chile; 



Mexico 

HI 

V 

if. 8. only HF 


V. R. Langesundfiord, Norway; 

HI 



Madagascar 


V 

1.5 8. H 2 O 

photo- and cathode- 

R. Borax Lake, Death Valley, 

5 


luminescent 

Calif . 


V 

f. 8l. 8. HCI 


V.R. Victoria, Australia 

Kll 


6 gel. HCI 

photoluminescent: violet 

V.R. Franklin, New Jersey 

n 

V 

3.5 dec. HCI 

no intumescence 

Unc. Germany; Norway; Scot- 





land; New York 

■II 

w 

if. i. 


V.R. Mitchell County N, Caro- 

■II 


lina; Hasting County, 
Ontario 




R 

3 8. HCI 

X-ray; structure similar 

R. Sicily; New Zealand; 

10 



to pyrite; paramagnetic 

Czechoslovakia 

11 

sM 

If. s. HCI 

X-ray: closely related to 

R. Harz Mts.; Sweden; Brazil; 



magnetite 

Arkansas 


V-Q 

R 

4.5 8. HCI 

Unc. Mte. Somma; Germany 

12 

photoluminescent: bluish 
gray 

V.R. Vermland, Sweden; Frank- 
lin, N. J. 

V.R. Telemark, Norway 

13 


ef. 8. HCI 

40 Vo L 2 O 3 

14 

V. R 

3 8. HCI 

X-ray: similar to sodalite; 

R. Ilmen Mts.; Saxony; Norway: 

15 


pyroelectric; intumesces 

Virginia 


M,D, 

if. 8. HCI 

streak: cherry red; cathode- 

R. Urals; Switzerland; Island 

16 

E 


luminescent 

of Elba; Brazil 


V,D 

if. i. 


R. Bohemia; Saxony; New 

York 

17 

V 

df. 8. a. 

thermo phosphorescent 

V.R. Saxony; Bavaria; Maine j 

18 

M 

f. 8. HCI 

somewhat sectile 

V.R. Altai Mts.; Roumania; 

Chile; California; 

19 




Colorado 


M 

if. i. 1 

decrepitates; 1 - 6 % E 2 O 3 

V.R. Kopparberg, Sweden 

20 

1 

W PI 

2-2.5 dec. HCI 


Unc. Iceland; Scotland; Switzer- 

21 

V, rl 


land; Harz Mts.; New 
Jersey 




if. •• 


R. Lapland; Norway; mxro- 

22 




scopic from Virginia 


w,v 

2 gel. HCI 

sometimes contains ceria 

R. Langesundfiord, Norway 

23 

earths, 0-2.6% 


24 

V 

5 8. a. 

New Jersey hopeito may 
contain Ga 

R. Belgium; Germany; Rhodes- 

ia; Brit. Columbia; 




Franklin, N. J. 


sM 

4 dec. HCI 

decrepitates 

Unc. Peru; Missouri; S. Dakota; 
Colorado 

25 

M 



V.R. Silver Islet, Lake Superior 

26 



R. Binnental, Switzerland 

27 

V,Sk. 



R. San Benito County, Cali- 

28 

It, S.a. 


fornia 


sPl, E 

8. h. a., 

strongly radioactive 

V.R. Wodgina, W. Australia 

29 


flakes in H 2 O 

streak: brown-violet 

V.R. Kasolo, Belgian Congo 

30 

V 

0°C 

diamagnetic 

A. Polar regions; glaciers 

31 

M 

if. 8. HCI 

X-ray: similar to 

C. Norway; Ilmen Mts.; Urals; 

New York; Massachusetts 

32 

corundum 

33 

sM 

2.5 gel. HCI 

conducts electricity 

C. Elba; Japan; Idaho 

M 



V.R. Urals; Brazil; Burma; 

34 

2300 CCO 

s.aq.reg. 
i.aq.reg. 


northern California 


M 

slightly malleable 

V.R. Colombia; Urals; N. S. 

Wales; California; Oregon 

35 

M 



V.R. W. Greenland; Germany; 

36 

1530 C 8. ML/I 


Ontario; in meteorites 
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PROPERTIES OF 


Ishikawaite 

(Ra) 

Jamesonite 


CompoBiiioD 


Columbate, tantaiate, U, R 
Fe", rare earths 
2PbS-Sb2S3 M 


Titano-silicate of Ca,Fe 


Johannite (Ra)| (Cu Fe, Na2)0*U03* 
S03*4H20 


Johns trupite 


Julienite 

Kainite 


8 Kalinite 


Na20*3Ca0-Ce(F,0H)3* M 
(Ti,Zr)02*5Si02 ? 


Hydrated cobalt nitrate? Tet. 
KCI-MgS04*3H20 M 

K2S04-Al2(S04)3*24H20 M 


Kalkowskite I (F6,Ce)203*4(Ti,Si)02 


10 Kaolin 

11 (a) Anauxite 


Term now restricted to 
white or china clays 
Al203*2d:Si02-2H20 


12 (b) Dickite Al20y2SiOz‘2HzO 

13 (c) Kaolinite Al203-2=bSi02*2H20 


14 (d) Nacrite 

15 Kasolite (Ra) 

16 Kermesite 
16.1 Kernite . 

17 Kieserite 

18 Kischtimite 

19 Knopite 

20 Kochelite (Ra) 

21 Kolbeckite 

22 Koppite 

23 Kyanite 

24 Lanarkite 

25 Langite 

26 Lanthanite 

27 Larsen ite 

28 Laumontite 

29 Lavenite 

30 Lawsonite 

31 Lazulite 

32 Lazurite 


Al203-2Si02-2H20 

Pb0-U03-Si02*H20 

2Sb2S3*Sb203 

Na2B407 

MgS04*H20 

Fluo-carbonate of Ce 
metals near parisite 

Near perovskite, plus 
CezOj, FeO 

Columbate of Y,Zr.Th, 
Fe, Si02, Ca, H 2 O, etc. 

Be phosphate or silico- 
phosphate 

Ca 2 Ta 207 -FCe, Na,Fo, 

F etc. 

Al203*Si02 


Pb20'(S04) M 

4Cu0-S03*4H20 R 

(La,Di,Ce)2(C03)3- R 

8H2O 

PbZnSi 04 R 

(Ca,Na2)Al2Si40,z*4HzO M 

Complex zirconium M 

silicate withMn, Ca, 
etc., F, Ti,Ta, etc- 
H4Ca AlzSizOio R 

(Fe,Mo)Al2(OH)2P208 M 

±Ca 

3NaAISi04*Na2S C 



Befraclive 

Index 

Color 

5-6 

6.2-6.4 


Blk 

2-3 

5.6-6 


steel Qr, 
d lead Qr 

honey Y 

2 

>3.3 

1.59 

grn Y, 
canary Y, 
Grn 

4 

3.29 

1.666 

brGrn 


1.594 

1.556« 

Bl 

3 

2.1 

1.505 

V\A d flesh 

2-2.5 

1.75 

1.452 

W 

3-4 

4.01 

>1.77i7 

Blk,Br 

+2.5 

2.524 

1.565- 

1.561a 

W 

+2.5 

2.62 

1.562- 

1.560a 

W 

+2.5 

2.59 

1.565- 

1.561a 

W,yW, 
pale Green 

+2.5 

2.5 

1.562 

1.557a 

W 

4-5 

5.96 

1.91 

Y,Br 

1-1.5 

4. 5-4.6 

2.75n 

cherry R 

2.5 

1.91 

1.472 

W, colorl. 

0.5 

2.5-2.6 

1.533 

W,or, Y 

4.5 

4.78 


yBr 

5.5 

4.2 

2.3O17 

Blk 

3.5 

3.74 


Br,Y 

3.5.4 

2.39 


BI,BIQr 

5.5 

4.5 

! 2.1 5»7 

- 

5-7 

3.6-3.7 

1.722 

Bl,W,Qr, 
Grn, Blk 

2-2.5 

6.4-6.8 

1.99 

OrnW,p Y, 
Gr 

2.5.3 

3.49 

1.760 

Bl,grnBl 

3 

2.6-2.7 

1.587 

grW,Pk,y 

3 

6.90 

1.95 

— , W 

3-4 

2.2-2.4 

1.524 

W,y,grR 

6 

3.5-3.6 

1.750 

Y.Br 

7-8 

3.1 

1.674 

pBI, grBI 

5-6 

3.1 

1.634 

azure Bl, 
p grnBI 

5-5.5 

2.4-2.5 

1.500T, 

berlin Bl, 
azure Bl 
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Fusi- Solu- 
bility bility 


Special 

Properties 


M ef. 8 .h.HCl decrepitates; photoelectric 


if. 8 . a., 8 . H 2 O 


1.5-2 8 . H 2 O 


13-5%Cer.;1.1 7oYttr.; 
3.6%Th02 +Zr02; no 
Cl or NO 3 as first report- 
ed 


streak: red-brown; may 
be identical with arizon- 
ite or pseudobrookite 


V.R. Ishikawa, Japan 

Unc. Czechoslovakia; England; 
Tasmania; Arkansas; 

S. Dakota 

R. Associated with benitoite; 
California 

V.R. Bohemia; Gilpin County, 

, Colorado 

V.R. Langesundfiord, Norway 


V.R. Katanga, Belgian Congo 
R. Galicia; Stassfurt; northern 
Germany 

Unc. Lipari Island; Vesuvius; 
Germany; S. America; 
Nevada; Maryland 
V.R. Minas Geraes, Brazil 


if. si. dec. HCI 


PI, E, if. 8 l. dec. HCI 
A 


R, G ef. gel. s. a. 

1 ; vol.517®C . . . 

, Sn* 3 8 . h. H 2 O 

2-3 8 . H 2 O 


X-ray: pattern as 
kaolinite 

intumesces; X-ray: 
distinct pattern 

does not intumesce; X-ray: 
distinct pattern 

X-ray: distinct pattern; 
exfoliates 


intumesces 

decrepitates 


17.22%Y.; 1.33%Th02 


if. dec. HzSOa 4-10%Ce 


V, PI if. 


PI, Q 2 sl.s. dil. a. 
977^^0 

V 3.5 s. HCI 


D. PI if. 


V, PI 2.5-3 gel. HCI 


f. 81 . 8 . HCI 


above 1200 °C changes to a 
mixture of mullite and 
silica 

photoluminescent 


photoluminescent; pale 
violet 
swells up 


, HCI Intumesces; Chile var. 

thermophosphorescenl 

beetle-green 


In kaolins: New York; 11 

New Jersey; Bilin, 

Bohemia; France 

Anglesey, England;Chihuahua 12 
Mexico; Peru; Arkansas; 
Oklahoma; Iowa 

In kaolins: Cornwall, Eng- 13 

land ; N. Carolina; 

S. Carolina; Arizona 

Brand, Saxony; Colorado 14 

Kasalo, Katanga, Belgian 15 

Congo 

Canada, France, Saxony 16 

Kern Co., Calif. 16.1 

Germany; Poland; Austria; 17 

India 

Kyshtymsk, Urals 18 

Aln 6 , Sweden; Bril. 19 

Columbia ? 

Kochelweise, Silesia 20 

Niederpobel, Saxony 21 

Schelingen, Baden 22 

Urals; France; Massachusetts; 23 

Connecticut; N. Carolina 

Lanark, Scotland; Harz Mts.; 24 

Austria: France 

Cornwall; Slovakia 25 

Sweden: New York; 26 

Pennsylvannia 

Franklin Furnace, N. J. 27 

, Italy: Scotland: India: New 28 

Jersey; Michigan; Nova 
Scotia 

, Laven, Norway; Brazil; 29 

French Guinea; Azores 

California: Italy; France 30 

Austria; Madagascar; 31 

N. Carolina: Georgia 

, Ovalle, Chile; Persia; 32 

Turkestan; Kokcha 












Composition 


Specific Refractive 
Gravity Index 


Lessingite 


Leucophanite 

Leucosphenite 

Levynite 


10 Libethenite 

11 Limonite 


12 Linarita 


13 I Linnaeite 


Pb(0H)rPbS04* 

2PbC03 

(Na,NH 4 ,K) 2 S 04 - 2 H 20 
Silicate Ca, rare earths 
KAI(Si03)2 
(Ca,Na)2B6Si2(0,0H, 

Na4Ba(TiO)2 (81205)5 
CaO* Al203*3Si02*5 H2O 

5Ca0*2Ti02*3Sb205 

4 Cu 0*P205*H20 

Mixture of goethite and 
hematite, it jarosite 
2Cu0*5Pb0-3S03*C02* 
3H2O 

CoS*C02S3 


W, Y.Qrn, 
Qr 


14 Lithomarge Compact kaolin 

15 Lithiophilite LiMnP04 

16 Ldtiingite FeA82 


17 Loparita 

18 Lorandita 

19 Loranskita 

20 Lorenzenita 

21 Ldweita 

22 Ludwigita 

23 Mackintoshita 

(Ra) 

24 Magnesita 

25 Magnatita 


(Na,Ce,Ca)2(Ti,Cb)206? C ? 5.5 

TI2S-A82S3 M 2-2.5 

Tantalate of Y,Ce,Zr, R 6 

Na2('TiO‘)2Si207 plus R 6 

considerable ZrOz 
2MgS04-2Na2S04-5H20 Tet 

3MgO* B203*Fe0*Fe203 R 

3Th02*3Si02*U02*3H20? Tet 


FeO* FezOj 



26 Maitlandite 

(Ra) 

27 Malachite 

28 Malacon 

29 Manandonite 

30 Manganite 

31 Manganosite 


Related to mackintosh- Am 

ite plus Pb, Ca 

CuCOi-Cu(OH)2 M 3.5-4 

Altered zircon with rare Tot 6 

earths, Ca, Fe, H2O 

H24ti4Ai] 4 64815053 R ? . . . . j 

MnzOs-HzO R 4 


brightGrn 


W, - - 
steel Gr. 


32 Manganotanta- MnOTazOs 

lite 

33 Marcasite FeSz 


34 I Margarita 


35 I Martite 


H2CaAl4Si20ia 


6-6.5 4.85-4.9 

bronze 

Y 

3.5- 2.99-3.08 1.643 Qrn,Pk,Y 

4.5 

6-7 4.8-5.3 i**®!! BIk 
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Fusi- 

bility 

doiu- 

bilKy 

1 el.S. HNOi 

1.6 

«. HNO3 

1 

8. HaO 

if- 

dec. HCI 

6 

8. HF 

6.5 

2-2.5 

dec. HF 
gel. a. 

ef. 

i. 

2-2.5 

8. HNO3 

if. 

8. HCI 

1.5 8l 

.e. HNO3 

f. 

s. HNOj 

1-6 

8. HCI 

if. 

e. HNO3 

1 

S. HNO 3 

ef. 

i. HCI 

1 

4 

if. 

e. HzO 

8. HCI 
v. si, 8. a. 

if. 

s. b. HCI 

6 

e. HCI 

2 

8. a. 

ef. dec. H2SO4 
if. s, HCI 

if. 

8. a. 

if. 

i. 

2.5-3 

1. HCI 


Special 

Pnopertid 


rather sectile; photo-, 
cathode- and (R>- 
iuminesoent 


22.48% 00203 ;36.65% 
(Dl. La)20, 


intumeaces; thermo- 
iuminescent 


photoluminescent 


X-ray ; structure practically 
identical in linnaeite, 
polydymite, sychnody- ! 
mite I 


sometimes decrepitates 


streak: red-brown 


10%Yttr.; 3%Cer. 


V.R. Sweden; Urals; Mexico; 

New Jersey; Idaho 
R. Scotland; England; Missouri; 
Arizona; Utah 

V.R. From bat guano. Las 
Piedras, Honduras 
V.R. Stream pebbles, near 
Kyohtym, Urals 
Unc. Vesuviud; Mte. Somma; 

Wyoming; Hawaii 
V.R. Langesundfiord, Norway 

V.R. Narsarsuk, Greenland 
R. Ireland; Greenland; 

Colorado 

V.R. Mines Qeraee, Brazil 

R. Urals; Slovakia; Cornwall; 10 

Chile; Arizona 

A. World-Wide 11 

R. Urals; Siberia; Spain; Soot- 12 

land; Chile; Utah; 

California 

R. Westphalia; Katanga; 19 

Sweden; Maryland; 

Missouri 


e. g., iodestone 


8. cone. HNOj 
6 si. dec, HCI 


photoluminescent, pale 
violet 


Not or feebly magnetic 


R. Branch ville, Connecticut; 

Maine; California 
R. Lolling, Austria; Harz. 

Mts.; Maine; New York; 
Colorado 

V.R. Kola, Russia 
V.R. Macedonia; Rambler Mine. 
Wyoming 

V.R. Impilaks, Finland 
V.R. Narsarsuk, Greenland 

R. Salzburg, Austria 
R. Rou mania; Montana; Utah 

V.R. Llano, Texas 

Unc. Greece; Austria; Norway; 

California; Nevada 
A. Widespread; Sweden; Nor- 
way; New York; Pennsyl- 
vania; Arkartsae 
V.R. Wodgina, W. Australia 

C. Urals; Katanga; Bisbee, 
Arizona 

V.R. Hitters, Norway; Haute 

Loire, France; United States 
V.R. Madagascar 

Unc. Harz Mts.; Cornwall; 

Michigan; Sweden 
V.R. Sweden; Franklin, N. J. 


R. Western Australia 

C. Bohemia; Saxony; France; 
Missouri; Illinois; Iowa; 
Mexico 

Unc. Ural Mts.; Greece; Massa- 
chusetts; Pennsylvania; 
N. Carolina 

R. Saxony; France; Mexico; 
Brazil; New York; 
Michigan; Utah 
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PROPERTIES OP 



Mascagnite 

Matlockite 

Mauzeliite 

Medjidita 

(Ra) 

Melanocerite 


Meliphanite 

Melonite 

Mendel yeevite 
(Ra) 

Mendipite 

Meroury 

Meeolite 


ComiKraition 


(NH4)2S04 

PbO-PbClz 

Titano-antimonate Pb, 
Ca 

CaS04-(U02)S04* 

I6H2O? 

Complex silicate Oa, Ce, 
La.Di,Y,Ta,B,etc. 
FeS04-7H20 

NaF-2Ca0*2Be0-3Si02 

NiTe2 

Ca urano-titano-colum- 
bate 

2PbO*PbCl2 


Na20- Al203*3S:02*2H20 


6-6.5 5-11 

2.5 


5-5.5 3.0 

1-1.5 7.3 


2.5-3 7-7.2 

13.55 


— , y, grn 
y, grn 
dBr 

d amber 

Br.BIk 

Qrn,W,y 


Metatorbemita Cu(U02)2P208*8H20 
(Ra) 

Metazeunerite Cu(U02)2_A8208* 

(Ra) emHzO 

Miargyrite Aa2S‘Sb2S3 


Tet. ? 2-2.5 3.28 

M 2-2.5 5.1-6.3 


emerald 
or grass 
Qrn 
Qrn 

iron Bik, 
steel Or 


17 

(a) Biotite 

18 

(b) Lepidolite 

19 

(c) Lepidome- 
iane 

20 

(d) Muscovite 

21 

(e) Paragonite 

22 

(f) Phlogopite 

23 

(g) Zinnwaldite 

24 

Microlite (Ra?) 

25 

Milarite 

26 

Millerite 

27 

Mimetite 

28 

Minium 

29 

Mirabilite 

30 

Moissanite 

31 

Molengraante 

32 

Molybdenite 

33 

Monazite 

34 

Monticeltite 

35 

Montmorillo- 


amount of ferric iron 


K20-4 CaO-4 BeO* AI203* 
24Si02*H20 
NiS 

3Pb3As208*PbCl2 

Pb304 

Na2SO4-10H2O 

SiC 


Essentially (Ce,La,Di) 
PO 4 

MgCaSi04 

(Mg,Ca)OAl203*5SI02* 
nHiO n-5-7 


2-2.25 2.76-3 


3 2.78-2.9 

2.5-3 2.78-2.8 


5.5-6 2.55-2.5 

3-3.5 5.3-5.6 


Crypt. 2-3 


1.5-2 1.481 

9.5 3.2 


1-1.6 4.7-4.8 

5-5.5 4.9-5.3 

5-5.5 3.1-3.3 

•oft 2=b 




rose, V,Qr, 
lilac, y 
Qrn, W 
BIk, Br 


— .Gr, Br, 
pQrn.Y.V 

y,grn,gr 
yBr,brR, 
Grn.W 
Qrn, V 

pY, Br 

— ,pQrn 

brass Y 

pY,Br,0, 
W, - 

vivid R 
with Y 
W 

— ,Qrn, 
BI,R, bik 
yBr 
lead Qr 

hyacinth 
R, Br 

Qr 

W,Pk,Qr, 

bl,Qrn 
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Luster 

Fusi- 

bility 

Solu- 

bility 

V 

1 

8 . HaO 

A, PI 

1 

8. h. HNOj 

V-G 

f. 

i. 



8 . a. 

Q, V 

if. 

dec. HCI 

< 

O 

1 

8 . H 2 C 

V 

f. 

i. 

M 

f. 

8. H NO 3 

PI- A 

1 

8 . HNO 3 

M 

vol. 

8 . HNO 3 

V 

ef. 

gel. HCI 


2.5 

8 . H NO 3 

A,M 

1 

dec. HNO 3 

V.Pl, 

Sp 

6 

dec. H 2 SO 4 

PI 

2.5 

V. 8l. 8. HCI 

V,PI 

4.5-5 gel. 

V. PI 

5.7 

i. 

PI 

6 

i. HCI 

PI. sM 

5 

dec. HaSO^ 

PI 

1.5-2 si. 8 . H Cl 

V, Q 

if. 

dec. H 2 SO 4 

V 

3 

i. 

M 

f. 

S.HNO 3 

R 

1 

s. HNOj 

D, sG 

1.5 


V 

1.5 

8 . H 2 O 


if. 

i. even 
in HF 

M 

if. 

dec. HNO 3 

R. A 

if. 

81.8. HCI 

V 

6 

gel. HCI 


If. 



Spedal 

Propertioi 


decrepitates 


48%Cer.; 9.2%Yttr.; 2 . 0 % 
Th02 •4-Zr02 
from dec. of pyrite, 
marcasite in air 
intumesces 


decrepitates 

crysts. at— 40*C.; X-ray: 
shows rhombohedral 
structure 

X-ray: shows it to be 
intermediate, natrolite — ■ 
scolecite 

easily formed by dehydrn. 
of torbenite at 60°-65°C. 


streak: cherry-red; 
photoelectric 


intumesces 


8%E20i 


capillary crysts. elastic 


effloresces rapidly 
dissociates at about 3400°C. 


photoelectric 
49-74%Cer.; 1-4%Yttr.; 

1-20%ThO2 


Locality 


V.R. Near volcanoes: Etna, 

Vesuvius, islands off Peru 
V.R. Matlock, England; Greece; 
Chile 

V.R. Jacobsberg, Sweden 
V.R. Turkey 

V.R. Kjed Islands, Norway 

C. Harz Mts.; Sweden; 

California 

V.R. Langesundfiord, Norway 
V.R. Magnolia, Colo.; N. S. Wales; 

Meiones Mine, California 
V.R. Sludianka, Transbaikalia 

V.R. Mendip Hills, England; 

Brilon, Westphalia 
R. Idria, Italy; Mexico; with 
cinnabar 

Unc. Scotland; Ireland; Pennsyl- 
vania; Colorado; Nova 
Scotia 

R. Cornwall; Spain 


R. Schneeberg, Saxony; 
Cornwall 

R. Freiberg; Roumania; Idaho; 
Chile; Bolivia; Mexico; 
California 


A. Vesuvius; Norway; New 
York; N. Carolina; 

Colorado 

Unc. Urals; Saxony; Maine; 

Madagascar; California; 
Nevada 

C. Sweden; Norway; Ireland; 
Maryland; Maine; Con- 
necticut 

A. Most common mica; Switz- 
erland; Pennsylvania; 
Virginia 

Unc. Switzerland; Saxony; Italy 
C. Ceylon; Italy; New York; 
Ontario 

R. Saxony; Cornwall; Alaska; 
Greenland 

V.R. Sweden; Greenland; Maine; 

Virginia; Massachusetts 
V.R. Switzerland 

R. Bohemia: Westphalia; Wales; 

Iowa; Missouri- Ontario 
R. France; Saxony; Mexico; 

W. So. Africa; Pennsyl- 
vania; Utah 

Unc Altai Mts.; Germany; N. S. 

Wales; Idaho; Colorado 
Unc. Austria; Bohemia; Utah 
V.R. Found in the Canon Diable 
meteorite 

V.R. Transvaal, S. Africa 
Unc. Norway; Australia; Maine; 

Pennsylvania; Ontario 
R Ilmen Mts.; France; Norway; 
Virginia; N. Carolina; 
Quebec 

R. Italy; Arkansas; California 

C. In bentonites; Maine; Cali- 

fornia; France; Ireland 










PROPEKTEiS OP 



Name 

CompoaitioDf 

Crystal 

System 

irwBi 

ESI 

SpeciBc 

Gravity 

flefractive 

Index 

Coley 

1 

1 MosandrHiB 

Similar to johnetrapite 

M 

4 

2.9-3. 0 

1.849 

rBr 

2 

Mossito 

Muromontite 

(F0,ll4n)((Ctt,Ta)O3lz 

var. alianite, ridh in 
yttria earths, Be 

TeL 


6.45 


BIk 

3 

M 

7 

4.263 


Bik,grn 

BIk 




4 

Nadorite 

PbSb204'PbCl2 

R 

3.5-4 

7 

2.35 

brY 

5 

Naggite (Ra) 

Zircon with Y|Cb,Ta,U, 

Tet 

7.5 

4.1 

1 . 81 817 

Orn,Qr, 


Th oxides 





Br 

6 

Nagateiite 

Silicate, phosphate, AI, 

M 

5.5 

3.91 

1.760 

BIk 



Ca, Fe, rare earths 






7 

Nagyagite 

10 PbS*Sb 2 S 3 * 2 AuTe 3 or 

R 

1-1.5 

6.8-7.2 


bik lead 





2 AuS 





Qr 

8 

Narsaraukjte 

Na 6 FeFTi 2 Sii 2032 ? 

Tetr 

7 

2.7 

1.609w 

honey Y 

9 

NatroUte 

Na20-Ar203*3Si02'2H20 

R 

5-5.5 

2.2-2.35 

1.482 

— ,w,gr. 

yr,R 

10 

Natron 

NazCOj'IOHzO 

M 

1-f.t5 

1.4 

1.425 

W 

n 

12 

Nairmarmfte 

Neotantalite 

(Ag 2 Pb)$e 

H 20 *Fe 0 ,Mn 0 ,(Ta,Cb )2 

c 

2.5 

6.5-7 



C 

5-6 

6.19 

1.96*7 

clear Y 



Os etc. 






13 

Nephoiine 

(Na,K)AlSi 04 

H 

5.5-6 

2.5-2.6 

1.536- 

— ,W,yd 






1.549o> 

Qrn, br, 
R,Blk 


14 

Neptunite 

(Na,K) 2 (Fe,Mn)(Si. 

Ti)50,2 

Ni As 

M 

5-6 

3.23 

1.70 

Bik 

15 

16 


H 

5-5.5 

7.3-7.7 


p copper R 

Y 

Nicolayita (Ra) 

Related to mackiotosh- 

Tet? 

4.13 

1.617*7 



ito plus Pb, Ca 






17 

Niter 

KNO 3 

R . 

2 

2.1 

1.504 

colorl. 

18 

Nitrobarlte 

Ba(NO ,)2 

c 

1 . 5 . 

3.244 

1.5717 

colorl. \ 




2.5 




19 

NItrocafcfte 

Ca(N 0 ,) 2 ‘nH 20 

M 

soft 

1.90 

1.498 

W, Qr 

20 

21 

Nitroglauberite 
Ni tromagneeite 

Nivenite (Ra) 

6NaN03-2Na2S04»3H20 

Mg(N 0 j) 2 *nH 20 

Related to uraninite. 

R 



1.500 


M ? 



1.506 

— , W 

22 

c 

5.5 

8.01 

velvet Bik 

higher UOi 



23 

Nocerite 

Ca3Mg302F8 

H 


2.96 

^.50Sm 

W,—, br 

24 

25 

NohKte (Ra) 

Nontronite 

var. samarskfte+HzO 

H 4 Fe 2 Slj 09 


4.S- 

5.04 


brBik 

M ? 

5.5 

soft 

2.5 

1.58-1.65 

pale straw 








Y. Y,grn 

26 

Noselite 

3Na2Al28i208*Na2S04 

C 

5.5 

2.25-2.4 

1.48-1.495*7 

grn,bl,br 

27 

Octahedrite 

' TiOa 

Tet 

5.5-6 

3.82-3.95 

2.534- 

Br.Bik, 







2.564w 

indigo Bl 

28 

29 

Oeratedile 

Altered zircon 

Tet 

5.5 

3.629 


rBr 

Olivsiraite 

32rO-22Ti02*2H20 

4 CuO* A8205* H 2 O 

Am. 


yQrn 

various 

30 

Olivenito 

R 

3 

4.1-4.4 

1.785- 




1 



1.795 

Qrn,Br, 

grW 

31 

Olivine 

See chrysolite 

Si 02 *nH 20 





32 

Opal 

Am. 

^.5-6.5 

1. 9-2.3 

1.406 zfc 

various 

33 

34 

Orangite (Ra) 
Orpiment 

var. thorite 

Tot 

4 . 5.5 

! 1.5-2 

5.19-5.40 

3.4-3.5 


OY 

lemon Y 

A 82 S 3 

M 

>2.72li 

35 

Orthite 

See aiianite 







36 

Orvillite 

Altered zircon 






37 

Pachnolite 

NaF-CaFj-AIFj-HiO 

M 

3 

2.98 

1.413 

colorl. 

38 

Palladium 

Pd(Pt,lr) 

c 

4.5-6 

11.3-11.8 


w steel Qr 
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Special 

Properties 
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129 


m 

Fusi- 

bility 

Solu- 

bility 

V. Q 

3 

a. HCl 

M 



V, Q 



A, G 

1.5 

s. HCl 

R 


8. HCl 

M, Sp 

vol. 

dec.H NOs 


ef. 

s. only HF 

V, PI 

2 

gel. a. 

< 

m 

in nature, occurs 
only insolution 

M 

1 

al.s. HNO3 

G. V 

3.5 

gel. a. 

V, M, 

Q 

2.5 

i. HF 

M 

2 

8. aq. reg. 


9.1 %Ce; 37.1 %Y 


V ef. 

Sk ef. 


9.12%Yttr.; 5%Th02; 
3.5%Hf 

7.84 7oLa; 4.51 %Yttr.; 
14.58%Ce2O3;0.88%ThO2 
streak; as color 


X-ray: confirms orthorhom- 
bic symmetry; pyro- 
electric 


verysectile; malleable 


streak: cinnamon brown 

X-ray: niccolite, breit- 
hauptite, hexagonal, 
closely related 


deflagrates violently 
decrepitates: pyroelectric 


sM if. s. dil. a. 

6 dec. H2SO4 
, E if. gel. HCl 


Sp 

V 2-2.5 8. HNO 3 


deflagrates; decrepitates 


V.R. Langesundfiord region, S. 

Norway 

V.R. Norway; Black Hills, N. 

Dakota 

V.R. Mauersberg, Erzgebirge, 

Saxony 

V.R. Constantine, Algeria 

V.R. Mino, Japan 

V.R. Nagatejima, Japan 

R. Transylvania; Roumania; 

Colorado; New Zealand 
A. Narsarsuk, Greenland 

Unc. Bohemia; Italy; France; New 

Jersey; Arkansas; Nova 
Scotia; British Columbia 
Unc. Soda lakes of Egypt; Nevada; 10 
California 

R. Harz Mts.; Idaho 11 

V.R. With kaolin: Allier, France 12 ! 

Unc. Ilmen Mts.; Norway; Green- 13 

land; Maine; Ontario 

R. Greenland; California 14 

R. Saxony; Hessen- Nassau; 15 

Ontario; Colorado; New 
Jersey 

V.R. Wodgina, W. Australia 16 

R. Chile; India; in caves, 

Kentucky; Tennessee; 

Missouri 
V.R. Chile 

V.R. Kentucky limestone caves; 

Norway 

V.R. Taltal, Chile 
R. Efflorescences in limestone 

caves I 

V.R. Llano, Texas 

V.R. Nocera, Italy I 

V.R. Nohl, Sweden | 

R. Nontron, France; Germany; 

Pennsylvania; Nevada 
Unc. Germany; Italy; Canary and 
Cape Verde Islands 
R. Switzerland; France; Eng- 
land; Brazil: Arkansas; 

Colorado; Massachusetts 
R. Norway 
V.R. Minas Geraes, Brazil 
Unc. Cornwall; S. W. Africa; 

Utah 


s, HF decrepitates; photo- 
luminescent 


R I 1 (320®C) Wholly volatile 

'd I s. H2SO4 


0.5-0.7%Hf 


V 1.5 9. H 2 SO 4 

M Pd:1550®C 

s. aq. reg. 


C. N. S. Wales: Queensland; 

Mexico; Nevada 
V.R. Sweden; Madagascar 
Unc. Japan; Utah; Nevada 


V.R. Minas Geraes, Brazil 

R. Greenland: Colorado; 
Ural Mts. 

R. Brazil; Ural Mts.; 

N. Carolina 


. Syntheticstudiesshow this not possible; in nature: probably a mixture of darapskite and 

soda niter 
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PROPERTIES OF 


Name I Composition 


Parisite ((Ce,La,DI)F]2Ca(COj)j H 


Hard- 1 Specific 
Gravity 


4-5 4.358 


Par8on8ite(Ra) 2Pb0*U03*P205'H20 


Patronite 

Pectoiite 

Periciase 

Perovskite 


Complex, perhaps VS4 
4Ca0*Na20-6Si02*H20 


M or 
Tri. 

Am. I . . 
M 5 


8 

Petzl te 

9 

Pharmacolite 

10 

Pharmacosi der- 
ite 

11 

Phenakite 

12 

Phillipsite 

13 

Phoenicochroite 

14 

Phosphurany- 
lite (Ra) 

15 

Pickeringite 

16 

Picotite 

17 

Picromerite 

18 

Pilbarite (Ra) 

19 

Pisekite (Ra) 

20 

Pitchblende 

(Ra) 

21 

Piagionite 

22 

Platinum 

23 

Plumbogum- 

mite 

24 

Plumbonlobite 

(Ra) 

25 

Pollucite 

26 

Poiybasite 

27 

Polycrase (Ra) 

28 

Polydymite 

29 

Polyhalite 

30 

Polymignite 

31 

Porpezite 

32 

Potash alum 

33 

Poweliite 

34 

Prehnite 

35 

Price! te 

36 

Priorite (Ra) 


AIzOa-LiaO-SSiOa M 

CAg,Au) 2 Te [Aa:Au»3:1] C 

HCaA804*2H20 M 

6FeA804-2Fe(OH)j« M ? 

I2H2O 

2B60*Si02 H 

(K2,Ca)Al2Si40i2* 

AVzHzO 
3Pb0*2Cr03 

(U02)3P208*OH20 

MgS04-Al2(S04)3* 

22H2O 

MgO-AUOs-f Fe, 7% 

CrOs 

K20*Mg0*2S03*6H20 M 
Th02*U02*2Si02*PbO* Am. 
4H2O 

Columbate, titanate of U Am. 
and rare earths 

Massive, amorphous or 

cryptocrystalline uran- 
inite 

5PbS-4Sb2S3 M 

Pt ( I r,Pd, Rh,Os, Cu) 
PbAl3(0H)7P207 H 

Columbate of Y,U,Pb, Am. 
2Al263*2C820-9Si02*H20 C 
9Ao2S*Sb2S3 M 


Er. Ce,U 

Ni3S4 

2CaS04*MgS04'K2S04- Tri. 

2H2O 

4(Ca,Ce,Fe)0*(Ti,Zr) R? 

O2* Ca0*Cb20s 
Au-l-7-11%Pd C 

K2S04*Al2 (804)3-24 H2O C 

Ca(Mo,W)04 Tet. 

2Ca0*Al203-3Si02-H20 R 

5Ca0*6B203*9H20 Tri. 

Columbate, titanate, Y, 

Er, Ce,U (Cb205:Ti02 
«1:2J 


C or R 5.5 
M 6-6.5 


2.74-2.88 1.606 
3.64-3.9 1.7367, 

4 2.38 

2.39-2.46 1.510 



[ 2.6-2.73 1.589 

I 2.9-3.0 1.6767, 

I 1.6930 

! 2.97-3.0 1.6540u) 


5.5 

14-19 

4-5 1.65-1. 

4.81 

j 2.87-2.99 1.5257, 
6-6.2 >2.72 


grBIk 

--.W,Qr, 

rW,grnW 

steel Qr, 
iron BIk 
W,gr,r j 
Grn.yBr j 

“ pY.Br,| 
p. rose ' 
W,r 

cochineal 
R I 

d lemon Y 


d yBr, 
grnBr 
colorl. 
canary Y 


bik lead 
Gr 

w steelGr 


1.65-1.677, y,br 

dBr,Blk 

1.5257, color!., W 

>2.72 Iron Bik 


5-6 4.97. 

4.5 4.5-4 

2.5-3 2.78 


4.97-5.04 1.707, 
4.5-4.8 


6-6.5 2.8-2.95 1.626 


3-3.5 2.43 1.691 

5.5 4.8-4.9 


flesh R, 
brick R 
Bik 


Qrn,pQrn, 
W, Qr 

snow W 
brBIk 
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Luster 


Special 

Properties 

Locality 


S, PI 

if. 8. HCI 

50.8-64.4 %Cer.; 0-2.5% 

Yttr.; thermo- 
luminescent 

R. Colombia; S. Greenland; 

Italy; Massachusetts; 
Montana 

1 

E 

f. 8. a. 


V.R. Kasolo, Katanga, Belgian 
Congo 

V.R. Cerro de Pasco, Peru 

Unc. Italy; Scotland; New Jersey; 
Michigan; Arkansas 

2 

3 

sV, Sk 

2 gel. HCI 

triboluminescent; photo- 
luminescent, yellow 

4 

V 

if.(2800®C) s.a. 


R. Mte. Somma; Vesuvius; 
Sweden; California 

5 

A, M 

if. 

dec. h.H 2 S 04 


R. Ural Mts.; Baden; Switzer- 
land; Italy 

6 

V, PI 

5 8. HF 

thermo phosphorescent, 
blue 

R. Sweden; Massachusetts; 

Maine 

7 

M 

f. SI.8.HCI 

slightly sectile 

R. Roumania; W. Australia; 
Colorado; California 

8 

V 

2.5 s. a. 

intumesces 

R. Germany; France 

9 

A, G 

1.5-2 8. HCI 

pseudo isometric; 
pyroelectric 

Unc. Czechoslovakia; France; 
Cornwall; Utah 

10 

V 

if. i. 


R. Ural Mts ; Brazil; Maine; 

New Hampshire; Colorado 

11 

V 

3 gel. HCI 


R. Germany; Italy; Ireland; 
ocean sediments 

12 

R. A 

ef. 8. HCI 


V.R. Beresovsk, Ural Mts. 

13 

PI 

3(?) 8. HCI 


V.R. Mitchell County, N. Carolina 

14 

Sk 

1 s. H 2 O 


R. Chile; New Mexico; Nova 
Scotia 

15 

A 

if.(2135°C) 

V. 8l. S. H 2 SO 4 


V.R. Rocklin, California 

16 

V 

2 8. H 2 O 


R. Italy; Saxony; Poland 

17 

H 

8. a. 

31.3%Th02 

V.R. Pilbara, W. Australia 

V.R. Pisek, Czechoslovakia 

18 

19 

R 


contaiiis no thoria or E 2 O 3 

R. Germany; Bohemia; 

Colorado; Canada 

20 

M 

as zinkonite 


R. Wolfsberg, Harz Mis.; 
Bavaria; France 

21 

M 

R 

if. s. h. aq. reg. 

2 (?) s. HNO 3 

sometimes magnetic, and 
may show polarity 

R. Colombia; Ural Mts.; 

S. Africa; California 

V.R. Cumberland, England; 

Georgia 

22 

23 

Pitchy 


14.3%Y 

V.R. Tanganyika, E. Africa 

24 

V 

6 doc. a. 


R. Island of Elba; Hebron, 

Maine I 

25 

M 

1 dec. HNO 3 

photoelectric 

R. Czechoslovakia; Harz Mts.; 
Chile; Mexico; Nevada; 
Idaho 

26 

V.R. 

if. doc. H 2 SO 4 

19-33%Y; trace of Ce, 

ThOz 

R. Norway;Sweden;N. Carolina; 

S. Carolina; 

27 

M 

f. i. HCI, 

8 . HNO 3 

decrepitates 

V.R. Germany; Ontario ? 

28 

Q 

1 .5 si. 8. H 2 O 


Unc. Austria; Germany 

29 

sM. Sp 

M 

if. doc. a. 

2.2-21.5 %Y; 3.9% ThOz; ! 
0.6 %Hf; 0-11 %C6 

V.R. Norway; Siberia 

V.R. Porpez, Brazil 

30 

31 

V ’ 

i 8 .H 2 O 

see also Kalinite 1 

R. Esmeralda County, Nev.; 
Imperial Valley, Calif. 

32 

R 

4 dec. a. 


V.R. Siberia; Michigan; Idaho; 
Texas; Utah 

33 

V 

2 dec. H Cl 

intumesces; pyroelectric 

Unc. Italy; Harz Mts.; Scotland; 

Massachusetts; New Jersey 
Michigan 

34 


f. 8. HCI 


V.R. Oregon; California; Turkey 

35 



V.R. Swaziland, S. Africa; 

36 




Madagascar 
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PROPERTIES CWF 


Name 


Pseudobrookite FezTiOs 
Psilomelane Colloidal 


Composition 


Colloidal MnOz adsorb- Am. 5-7 3.3-4. 7 

ino(Ba,K2,Naa)0,H20 


Refr.oUvo Color 


4.4-4.98 2.39li 


dBr.Bik 
iron BIk 


Pucherite 

Pyrargyrite 


Pyrobelonite 

Pyrochlore 


8 I Pyroliisito 


BizOa-VzOs 
3 AgS’SbzSz 


4(Mn,Pb)0-V205-H20 

(Na.Ca)2(Cb.Ti)2 
(0F)7, (suggested 
by X-ray studies) 
Mn02+2%H20 



6.25 2.50 

I 5.77-5.86 3.084a» 


6-6.5 4.95-5.10 


rBr 
BIk, gr 
BIk 

p brass Y 


5-5.5 4.2-4.36 1.96-2.027; Br,dr, 

bikBr 


2-2.5 4.73-4.86 


Pyromorphite SPbsPzOa'PbClz 
(Ra?) 


3.5-4 6.5-7.1 


Grn,Y,Br 


10 Pyrophanite 

11 Pyrophyllite 

12 Pyroxene 

13 (a) Acmite 

14 (b) Augite 

15 (c) Babington- 

ite 

16 (d) Bronzite 


MnTiOj 

Al203-4Si02*H20 


NaFe'" (8103)2 M 

Ca Mg (8103)2 with ( Mg, M 
Fe) (Al. Fe)2Si06 
(Ca,Fe,Mn)Si(53*Fe2 Tri. 

(Si03)3 


(Mg,Fe)8i03 


17 (e) Clinoensta- Mg8i03 

tite 

18 (f) Diopside CaMg(8i03)2 

19 (g) Enstatite MgSiOa 

20 (h) Hedenber- CaFe(Si03)2 

gite 

21 (i) Hypers the ne (Fe, Mg)Si03 

22 (j) Jadeite NaAI(8iOj)2 

23 (k) Rhodonite MnSiOs 

24 (I) Spodumene Li Al (8103)2 


25 j Pyrrhotite 


FesSe-FeisSiy 

SiOz 


26 Quartz SiOz 

27 (a) Cristobalite SiOz 

28 (b) Tridymite SiOz 


29 Ralstonite 3AI(OH,F)3*(Na2,Mg) 

F2*2HzO 

30 Rammelsbergite NiAsz 


5.5- 6 3.35-3.37 1.726 

5.5 3.3-3.5 1.685 

6 3.19 1.654 

5-6 3.2-3.38 1.680 

5.5 3.1-3. 3 1.669 

5-6 3.5-3.58 1.745 

I 5-6 3.403.5 1.702 

6.5- 7 3.3-3.5 1.659 

5.5- 6.5 3.4-3.68 1.730 

1.74( 

6.5-7 3.13-3.20 1.666 

3.5- 4.5 4.58-4.64 


Tet? 6-7 2.27 


4.5 2.6 

5.5-6 6.9-7.2 


d blood R 
W.Grn, 
grY, 
brGrn 


1 .803 ± 

br, rBr, 

0.003 

Grn 

1.704 

BIk, Br, 
Grn 

1.726 

grnBIk, 
br BIk 

1.685 

olive Grn, 
Br 

1.654 

- , Y 

1.680 

- Grn 

1.669 

Grn, y Grn 

1.745 

BIk 

1.702 

d brGrn, 
grnBIk 

1.659 

Greens 

1.730 

flesh R, 

1.740 

rose, grn, 
y 

1.666 

grnW, 

Cv. 

Pr 

bronze Y 

1.54418W 

varied; W 
to BIk 

1.486 

1.487u; 

W 

1.47 

— ,w 

1.43»; 

~-,W 


tin W 









MINERAi^ 


m 


LiOflter 



Special 

Properties 

Locality 


V 

if. 

dec. H2S04 

streak: ocher yellow 

R. 

Norway; Roumania; Italy; 

1 





France; Spain 


DySM 

d. f. 

s. HCl 

X-ray: shows t.hat material 

Line. 

Saxony; Brazil; India 

2 



included under this name 







may be one of several 
substances 




V,A 

2 

8. HCl 

decrepitates 

V.R. 

Saxony; Brazil; California 

3 

M,A 

1 

dec. HNOj 

photoelectric 

Unc. 

Harz Mts.; Chile; Nevada; 

4 




Idaho; Cobalt, Ontario 


M 

2.S.C 

1. HfiOa. 

X-ray: structure similar to 

A. 

Widespread 

5 



powd. 8. 

fluorite, but of lower 



A 

V-R 


HNOj 

a.HN 03 

dec. H2SO4 

symmetry class; thermo- 
electric 

R. 

Vermland, Sweden 

6 

if. 

B. B. becomes yellowish- 

V.R. 

Norway; Ilmen Mts.; 

7 




green, hence its name; 
18%t203; trace Hf 

X-ray: same structure as 


Tasmania; Urals 


M 

if. 

a. HC| 

C. 

Widespread; Germany; 

8 




polianite, which is appar- 


India; Brazil; United 





ently only cryst. form 
of MnOa 


States 


R 

1.5 

a. HNO3 

photo-, cathode- and (R) 

R. 

Urals; Czechoslovakia; 

9 



luminescent; thermoeiec- 


France; N. S. Wales; 





trie 


Pennsylvania; Idaho; 

S. Africa 


V,iM 

if. 

8. HCl 

streak: ocher yellow 

V.R. 

Sweden; Brazil 

10 

PI, Q 

6 


B. B. fuses after much 

C. 

Urals; Sweden; Switzerland; 

11 


ai. 

dec. H2SO4 

change in volume 


N. Carolina; Georgia; S. 
Carolina; California 

12 



V, aR 

2 

V. al. 8. a. 


R. 

Norway; Magnet Cove, 
Arkansas 

13 




V 

3 



A. 

Bohemia; Italy; Finland; 
Utah; Hawaiian Islandb 

14 







V 

3 

i. 


V.R. 

Mt. Tom, Massachusetts; 

15 





New Jersey; Norway; 

Italy 

Austria; Bavaria 


A P 

6 

i. HCl 


Unc. 

16 

V 

if. 


R. 

Rare in igneous rocks and 

17 





meteorites 


V 

if. 

i. 

paramagnetic 

Unc. 

Italy; Austria; Sweden; 

18 




Connecticut; Massachu- 
setts 




p,v. 

sM 

V 

g 

i. HCl 

i.HCI 

i.a. 


Unc. 


19 

3 . 5-4 

g 


R. 

Sweden 

20 

PI 


Unc. 

Bavaria; Norway; Canada 

21 

aV/ PI 

2.5 


V.R. 

Burma; Tibet; New Zealand; 

22 

8 V, 





Mexico 


V, PI 

2.5 

al.a. HCl 

(A)photolumine8cent 

V.R. 

Urals; 1 taly; Sweden; N.S. 
Wales; Massachusetts; 

23 






New Jersey 




j 



Sweden; Madagascar* 

Brazil; Maine; N. Caro- 

24 

V, r'l 

i3.9 

* 







1 


lina; California 




©c 


C. 

Austria: Germany; France; 

25 

nrl 

1 1 f\J 

dec. HCl 

1 


Ontario; Norway; Brazil; 
Tenn. 


V 

if. 

8. only HF 

See Note. 

A 

World- wide 

26 





Unc. 

Mexico; California; on lavas 

27 

D 

if. 




and meteorites 


1 




Unc. 

Mexico; Germany; France; 

28 

V, PI 1 

IT. a 

1 , n. nia2 V/v 3 



Japan; Wyoming; Wash- 
ington 

29 



14 . QO. 


V.R. 

Ivigtut, Greenland; Colo- 

V 

if. 

aec. ri2®'-'< 



rado; Japan 


M 


8. aq. reO' 


Unc. 

Austria; Saxony; Franklin, 

30 

2 



N. J.; Cobalt, Ontario 



NOTE: circular polarization: X-ray; complicated structure; pyre- and piezo-electric. 







PROPERTIES OF 


1 Randite (Ra) 

2 Raspite 

3 Rauvite (Ra) 

4 Realgar 


Composition 


Cats U2 CcQ2o* 3H20 
PbW04 

CaO*2 U03-6 V2O5-20H2O 
AsS 


Crystal j Hard- 
System 


5 Renardite (Ra) Pb0*4U03*p205*9H20 R 

5 Retzian Basic arsenate Y, Ce, R 

Mn, Ca. H 

^ Rhabdophanite (La, Di, Y,Er)P04*H20 Tet. or 

H 

I Rhodium gold 30 — 45%Rh4-Au C 

) Rhodizite (K,Na,Li)gBe7AlcBu C 

O39? 

I Rhodochrosite MnCOj H 


Rinkite 
Rinkolite 
Risbrite (Ra) 

Roeblingite 
15 Rogers! te 

(Lauaenite) 


3NaF-4Ca0*6(Si,Ti)02* 

Ce203 

Titano-silicate of Ce, 
Ca,Sr, Na 

Y(Ta,Cb)04=hC6,Ca. 
Er, etc. +Ti 

2PbS04*H,oCa7(Si04)s 
FezOj-aSOs-eHzO ? 



CoJkNr 


canary Y 

2.27 

brY 

1.881, 

pBik, 

2.68 

1 

aurora R. 
OY 

1.736 

Y 

1.788 

Br 

1.654U. 

Br,pk,yW 

1.69i? 

W 

1.820u> 

rose R, 

Pk, Br, 
dR 

1.688 

Y,Br 

1.645- 

Br. Qrn, 


w 

W, color!. I 


^ Rogers! te 

17 Roscoelita 

18 Roselite 


Hydrated yttria colum- Am. 
bate 

Muscovite with part of M 
Al replaced by V 
3 ( Ca, Co« Mg )3 AszOg’ Tri. 
2H2O 


19 Roeenbuschite NazCaj (Si,Ti,Zr)40i2 


20 Rossi te 

21 Rowlandite 

22 Rutherford ite 

(Ra) 

23 Rutile 


CaO*V205*4H20 

Fe(Y,Ce,La)2(YF)2Sl4 

uo;6o, 


24 Safflorite CoA82 + Fe,Ni 

25 Sal ammoniac NH4CI 


1.685 clove Br, 

grnBr 

1.725 p rose R 

to d rose 
R 

1.687 0,Qr 

1.770 Y 

1.7251, drab Qr 

I.72-I.8O1, ocher Y 

2.61 58u. rBr,Blk, 

R, blV 


26 Samarskite R3"R2'"(Cb,Ta)«02, 

(Ra) R"--Fo,Ca,U02 R" 

“Ce, Y, etc. 

27 Samiresite (Ra) Columbate, titanate U, 

Pb, etc. 

28 Sanidine QIassy orthoclase 

29 Sapphirrne SMgO'BAIzOs-aSiOz 


30 Sassolite 

31 Scheelite 


5Mg0‘6Al203*2Si02 

B203-3H20 

CaW04 


32 Schorlomite 3Ca0*(Fe,Tj)203*3(Si, C 

33 Schroeckering- Hydroiw U carbonate M 

tte (Ra) 

34 Scolecite 


1.92-1.961, gold Y 


Ca0-AI203*3SI02*3H20 


2.67-2.58 

3.42-3.48 1.709 

1.44-1.48 1.456 
1.918« 

8 I.9-2.O1, 

1.685 

16-2.4 1.519 


pBt, Qrn 
W 

W,yW,bf, 
pY, grn, 
r 

BIk 
grn, Y 
— , W, Y 












MINERALS 


1S5 


Pusi- 

Solu- 

bility 

bility 


Spedal 

Properties 


2.5-3 doc. HCJ 


apparently metacolioidal 


0. caustic burns: blue flame; disinte- 
alkalies grates on exposure to 

light to mixt. of A82S3-j- 
A82O3 


s. a. 8-11 %Cer.-f Yttr. 

s.a. resembles brown sphalerite; 

53-57 %Cer.; 2-10%Yttr. 

I. heat does not make crysts. 
isotropic 

8. h. HCI decrepitates strongly; 

photoluminescent 


if. dec. H2SO4 


21 %Cor.; 0.4-T .4 Yttr. 


s. H2SO4 X-ray: tetragonal structure 
2.9-40 %Cor.; 37% Yttr. 
gel. a. photoluminescent: pale pink! 


V.R. Frankford, Penn. 

V.R. Broken Hills, N. S. Wales; 

Minas Geraes, Brazil 
R. Temple Mt., San Rafael 
Swell, Utah 

Unc. Roumania; Switzerland; 

Japan; Wyoming; Utah; 
Nevada 

V.R. Kasolo, Katanga, Belgian 
Congo 

V.R. Vermland, Sweden 

V.R. Cornwall, England; Scoville, 
Connecticut 

V.R. Colombia; Mexico (?) 

V.R. Urals; Madagascar 


Unc. Roumania; Germany- Corn- 10 
wall; New Jersey; Color- 
ado; Nevada 

V.R. Greenland in the Julianehaab 11 
district 

V.R. Kola, Russia 12 

V.R. Riser, Norway 13 

V.R. Franklin, N. J. 14 

V.R. Formed under fumarolic 15 

conditions during fire; 

United Verde mine, 

Arizona 

V.R. Mitchell County, N. 16 

Carolina 

R. California; Colorado; W. 17 

Australia 

V. R. Schneeberg, Saxony 18 


8. HCI 0.3-2.4' ; Cer.: 0.3%Hf 


gel. HCI 
s. a. 


like smaltite 
1.5-2 8. H2O 


s. H2O 
dec. HCI 

gel. HCI 


14.5%Cer.; 47.7% Yttr.; 
0.6%ThO2 


reversible inversion at 
156®C., with volume in- 
crease, but no change in 
symmetry 

decrepitates; 7%Th02-|- 
ZrOz; 1. 2-6.4 %Cer.; 

4-21 %,Yttr. 


photoluminescent: 
fluoresces bright blue 


B.B. curls up tike worm, 
hence name; X-ray: con- 
firms monoclinic sym- 
metry; pyroelectric 


V.R. Langesundfiord, Norway; 19 
Red Hill, N. H. 

V.R. Bull Penn Canyon, Colorado 20 

V.R. Llano County, Texas 21 

R. Uluguru Mts., East Africa 22 

C. Germany; Switzerland; 23 

Brazil; Virginia; N. Caro- 
lina; Georgia: Pennsylvania 
R. Germany; Sweden; Quebec 24 

Unc. About volcanic fumaroles : 25 

Etna, Vesuvius, etc. 


R. Ilmen Mts.; Madagascar; 

N. Carolina; Ontario 

V.R. Samiresy, Madagascar 

R. Siebengebirge, Germany 
R. S. Greenland; Madagascar; ' 
Quebec 

V.R. Sasso, Tuscany; Li pari 
Islands 

R. Bohemia; Saxony; Italy; 
Cornwall; S. Dakota; 
California; Colorado 
R. Magnet Cove, Ark.; Brit. 
Columbia 

V.R. Joachimsthal, Bohemia 

R. Iceland; Greenland; India; 
Colorado; New Jersey; 
Rhode Island; Nova Scotia 
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PROPERTIES OF 


Name 


1 Seilaite 

2 Senaits 

3 Sepiolito 

4 oc-sepiolite 

5 ^-sepiolite 

6 Serpentine 

7 Seybertite 

8 Sicklerite 

9 Siderite 

10 Sillimanite 

11 Silver 


Composition 


(Fe,Mn,Pb)0-TiOi 

2H2O*2MQ0-3Si02 

2H20-2Mg0-3Si02 

2H20*2Mg0-3Si02 

3Mg0-2Si02-2H20 


10(Mg,Ca)O-5Al2O3* M 

4Si02*3H20 

Fe203*6Mn0*4P20s- FI? 

3(Li,H)20 

FeCOj H 



Speci6c 

Gravity 

Refractive 

Index 

Color 

2.97-3.17 

1.378« 

colon. 

5.3 

2.60Liai 

Bik 

2 


grnW, W, 
y,bl,r 

2 

1.506 


! 2 

1 .52-1 .537 


2.5-2.65 

1.490 

1.571 

Greens, 

brR 

1 

3-3.1 

1.657 

rBr.y, 

3.45 

1.735 

copper R 
dBr 


3.5-4 3.83-3.88 1.873« Qr,grnQr, 

Br,brR, 
W 

6-7 3.23-3.24 1.660 red yGr, gr 

Qrn 

12.5-3 10.1-11.1 O.ISiN.t; silver W j 


12 Sincosite 

13 Sipylite 

14 Sklodowskite 

(Ra) 

15 Smaltite 

16 Smectite 

17 Smithsonite 

16 Soda niter 
19 Sodalite 


CaO-V204*P205*5H20 Tet. 

Identical with ferguson- Tet. 

ite; no erbium 

Mq0-2U03-2SI02-7H20 R 

Essentially cobalt diar- C 

senide 

Hydrous silicate AI, Mg, 

Ca. Fa 

ZnCOj H 


3Na20-3Al203‘6Si02* 

2NaCl 


low 2.84 

5.5-6 4.9 

3.54 

5.5-6 5.7-6. 8 

soft 1. 9-2.1 


1.5-2 2.24-2.29 1.5874aj 


5.5-6 2.1-2.4 


leek Qrn 
O, Bik 

p lemon Y 

r silver W 

grn 

W, gr, 
grn, brW 

W,Br,Gr, 
lemon Y 
Gr,grn,y, 
W, Bl,R 


20 Soddyite (Ra) 5U03-2Si02-6H20 ? 

21 Sperrylite PtAsx 


3-4 4.627 1.68 

6-7 10.6 


22 Sphalerite 

23 Spinel 

24 Stannite 

25 Staurolite 

26 Staenstrupine 

(Ra) 

27 Stephanite 

28 Stercorite 

29 Sternbergite 

30 Stibotantalite 

31 Stibnite 

32 Stichtite 


Mg0-Alj03 C 

FeS'Cu^S'SnSz C 

2Fe0*5Al203*4Si02-H20 R 

Silicate, rare earths, Zr, 

Fe, Na,Th, Mn, AI,Ti, 

H 2 O 

5 Ag2S‘Sb2S3 
HNa(NH4)P04 
Ag2S* Fe4S5 
(Sb0)2(Ta,Cb)206 
8b2S3 

MgCOj*5Mo(OH),- 

2Cr(0H)3-4H20 


3.5-4 3.9-4. 1 2.370- 

2.4287 


3.5-4. 1 1.7155- 

2.00 7 


3.5 4.3-4.52 

7-7.5 3.65-3.77 1.741 


2-2.6 6.2-6.3 

2 1.615 1.442 

1-1.6 4.21 

5.5 6.0-7.4 2.419 

2 4.62-4.62 4,046 

1.7 2.16 1.642« 


Y.Br.Blk, 
R, Qrn, 
W. - 


steel Gr, 
iron BIk 
d Br, 
brBik, 
yBr 

dBr, Bik 


iron Bik 

W,yBr 

pinchbeck 

Br 

Br, Y,rY 

toad Qr 
steel dr 

lilac 
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MINERALS 


1S7 


iFusi- Solu- 

Ibiiity bility 


4(1221®C) 

8 . H2SO4 


Special 

Propertiea 


intumesces; thermo- 
luminescent 


if. 8 . 

h. H 2 SO 4 

6-7 

dec. HCI 

6-7 

gel. a. 

6-7 

dec. HCI 

6 

dec. a. 

if. 

dec. a. 

ef. 

s. a. 

4.5-5 

8 . h. HCI 


8 .HNO 3 
s. a. 


photoiuminescent 


ductile, malleable 

decrepitates 
decrepitates; glows 
brilliantly 


f. 8 . h. HNOj streak; grayish black; 

thermoelectric 

X-ray: same powder pattern 

as montmonllomte 
If, 8 . HCI photoiuminescent 


8. H 2 O deflagrates; diamagnetic 

8 . HCI X-ray: normal symmetry, 
unlike etch figures; lat- 
hee: simple cubic but 
near that of body- 
centered cubic type. 

gef. HCI 

8 l. 8 , HCI decrepitates; streak: black; 

X-ray: structure like 
pyrito 

8 , HCI some varieties ,tribolum- 

inescont; may contain Ga; 
pyroelectric and 
diathermanous 


if. 8l. 8. H2SO4 


dec. HNOj decrepitates 

X-ray: arrar 
8 l. dec. H 2 SO 4 identical v 


X-ray: arrangement partly 
identical with kyanite 


ef. dec. a. 1 4-32.5 %Cer.; 0-16 ‘:"cYttr.; 

2-7%Th02 

f. 8 . h. HNOj streak; iron black; decrep- 
itates; photoelectric 
f. %. HjtO non-efflorescent 

f. 8 . aq. reg. streak; black; thin laminae, 
flexible like tin foil 
4 8 . only HF pyroelectric 

1 8. HCI photoelectrio 

if. 8 . 8 


Locadity 


V.R. With fluorite 

V.R. Minas Qeraes, Brazil 
R. Asia Minor; Greece; Spain; 
Morocco; Pennsylvania; 
New Mexico 


A. Saxony; Cornwall; Massa- 
chusetts; Rhode Island; 
New York; Pennsylvania; 
Canada; Maryland 
R. Warwick, N. Y.; Ural Mts.; 
Italy 

R. Tintic, Utah; Pala, 

California 

C. Widespread; France; 

England; Greenland 

C. Germany; Austria; France ; 

Mass.; N. Y.; Penn. * N. Car. 
R. Norway; Germany; Chile; 
N.S. Wales; Michigan; 
Colorado; Ontario 
V.R. Sincos, Peru 
V.R. Amherst County, Virginia 

V.R. Katanga, Belgian Congo 

R. Sweden; Norway; Ontario 

C. Concie, France: Cilly, Styria; 

Woburn, England 
Unc. Sit)eria; Greece; England; 

N. S. Wales: Missouri; 
Arkansas; Utah 

R. Northern Chile; Nevada; 
California 

Unc. Ilmen Mts.; Italy; Norway; 
Maine; Canada 


V.R. Kasolo, Belgian Congo 
R. Sudbury, Ontario; Pennsyl- 
vania; Wyoming; Trans- 
vaal ; Siberia 

C. Bohemia; Harz Mts.; Japan; 
Mexico; Missouri; Illinois; 
Wisconsin 

Unc. Ceylon; Burma: Italy; Mad- 
agascar; New York; New 
Jersey 

R. Bohemia; Cornwall; Tas- 
mania; Bolivia; S. Dakota 
R. Switzerland; New England; 
Virginia; N. Carolina; 
Georgia 

V.R, Kangerdluarsuk, Greenland 


R. Czechoslovakia; Germany; 27 

Chile; Mexico; Nevada 

V.R. In guano: Ichaboe, Africa; 28 
Quanope, Peru 

V.R. Bohemia; Saxony 29 

V.R. Nelson, W. Australia; Mesa 30 - 

Grande, California 

Unc. Japan; Harz Mts.; China; 31 
California: Nevada 

R. Tasmania; Quebec; Trans- 32 

vaal, S. Africa 










PROPERTIES OF 


I Stolzite (Ra?) 
Strengite 


Stromeyerite Ao2S*Cu2S 


Composition 


(Na2,Ca)0-Ala0,-6Si02‘ 


F6P04-2H20 


CryBial^ Hard- Specific Refractive Color 
System ness Gravity Index v-ioior 


5 Strontianite 


7 Struvite 

8 Sulfur 


10 Sylvite 


11 Sylvanite 

12 Tachhydrite 


Fe(Ta,Cb)2Ti60,8 

NH4MgP04-6H20 

S 


HRBO|[R = Mn,Zn, Mg) 


(Au,Ag)Te2 

CaCl2*2MgCl2*12H20 


13 Tachyaphaltite Altered zircon 

14 Talc 3Mg0-4Si02‘H20 


15 Tamarugite 

16 Tantalite 

17 Tantalum 

18 Tapiolite 

19 Tellurium 

20 Tengerite 

21 Tennantite 


22 I Tenorite 


NaAI(S04)z*6H20 

(Fe,Mn)(Ta,Cb)20« 


(Fe,Mn)(Cb,Ta)20« 


A supposed yttrium car- 
bonate 

5Cu2S*2ZnS*2 A 82 S 3 


23 Teacher mac her- HNH4COJ 

ite 

24 Tetradymite Bi2(S,Te)3 


25 I Tetrahedrite 


26 Thalenite 

27 Thenardite 


SCuzS'SbzSs rfcFe,Zn 


2Y203*4Si02*H20 


28 Thermonatrite NazCOa'HzO 

29 Thomsonite 2CCa,Na2)0*2Al203» 

4Si02*5H20 


30 Thorlanite 

(Ra) 

31 Thorite (Ra) 


(Th,U)02 


32 Thoroqummfte U0i*3Th02*3Si02*6H20? Tet.? 4-4.5 

(Ra) altered mackintoshite 

33 Thorotungstite Essentially tungstic and R ? .... 

(Ra) thorium oxides, rare 
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Ldister 

Fusi- Solu- 
bility bility 

Special 

Properties 

Locality 


V, PI 

2-2.5 dec. HCI 

exfoliates 

Unc. India; Mexico; New Jersey; 

1 




Nova Scotia 


R 

2 dec. HNOj 


R. Bohemia; N. S. Wales; 

2 




Minas Qeraes, Brazil 


V, PI 

2.5-3 8. HCI, 


R. Germany; France; Sweden; 

3 


i. H 2 SO 4 


Virginia; California 


M 

f. 8 . HNOj 


R. Altai, Siberia; Silesia; Chile; 

K1 




Arizona; Montana; Color- 

■1 




ado; Ontario 

■I 

V, r 

1497®C 8. HCI 

B.B.awelis; thermoelectric 

C. Austria; Germany; New 





York 

HI 


if 


V.R. Italy; Madagascar; South 





Dakota 

H 

V, R 

3 s. a. 

pyroelectric 

R. Guano beds 1 

B 

R 

108®C 8. CS 2 

X-ray; shows normal 

A. Sicily; Italy; Louisiana; ' 1 

D 



symmetry 

Texas; Nevada 

H 

PI, Sk 

2 1 . HCI 


V.R. Franklin Furnace; New j 





Jersey 1 


V 

1.5 i. H 2 O 

X-ray; normal symmetry; 

C. Vesuvius; Stassfurt; Galicia; 

10 



diathermanous; cathode- 

Poland 




luminescent 



M 

f. il.s-HNOj 


V.R. Roumania; Australia; 

n 




Colorado; California 


V 

1 8 . H 2 O 

decrepitates 

R. Stassfurt, Germany 

12 


0 


UG 


Sp 


PI 


if. 

undec. a. 

if. 

i. 

if. 

V. 8l. s. a. 

2900®C 8. HF 

if. 

8t. s. a. 

vol. 

8. h. H,S 04 


t.a. 

1.6 

dec, HNOj 


8. HCI 

vol. 

S. H 2 O 

f. vol. 8. HCI 

1.5 

dec. HNO 3 

1.5 

8. H 2 O 

1.5 

8. HaO 

2 

gel. HCI 

If, 

8.HN0, 

if. 

gel. a. 

. . . . 

. v.t.HNO, 


dec. a., 
8l. 8. NaOH 


exfoliates 


X-ray: shows close relatlofv 
ahip to rutile group 


thermoelectric 


X-ray: closely similar to 
sphalerite in structure; 
fundamental formula 
SCujS'SbjSj 
59-64 %Yttr. 


changes at 235®C=b to 
negative uniaxial form 
called metathenardite 


pyroelectric; intumesces 


72-79 ^ThOs; l-SroCer. 


does not gel. after cal- 
cination: 41-58 ^ThOi; 
0-6%EiO| 

41.4%Th02;6.7%E,Oi 


16 %ThOi 


V.R. 

A. 


V.R. 

R. 


V.R. 
V. R. 


V.R. 

V.R. 

R. 


Unc, 


V.R. 
V. R. 


V.R. 


Hitero and Kragero, Norway 
Switzerland; India; China; 
Vermont; New York; N. 
Carolina; Canada 
Chile 

Finland; Norway; Massa- 
chusetts; Connecticut; 
Alabama; S. Dakota 
Ural and Altai Mts. 

Sukula, Finland; Topsham, 
Maine 

Roumania; W. Australia; 

Colorado; New Mexico 
Ytterby, Sweden; Llano 
County, Texas 
Binnental, Switzerland; 
Sweden; England* Peru; 
Chile; Colorado; Montana 
Vesuvius; Etna; Europe; 
Tennessee; Michigan; 
Arizona 

Guano deposits; Africa; 
Patagonia 

Czechoslovakia; Norway; 
Sweden: England; Virginia; 
M ontana; Colorado 
Bohemia; Germany; Corn- 
wall; Utah; Colorado; 
Arizona; Nevada 


V.R. Osterby, Askagen. Sweden; 

Hundholmen, Norway 
R. Sit>eria; Spain; Chile: 

Arizona; California; 
Nevada 
V.R. Vesuvius 

Unc. Italy; Ireland; Scotland; 

India; New Jersey; Arkarv 
sas; Michigan; Nova Scotia 
V.R. Balangoda, Ceylon; Betroka, 
Madagascar 
R, Norway; Sweden 


V.R. Llano County, Texas 
V.R. Pulal, Malay States 


22 


25 


26 

27 
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PROPERTIES OF 


Name 


Thortveitite 


^ ... {Crystal Hard- Spedfio Refractive] p-irt,. 

Composition | System ncas Gravity Index t 


(Sc,Y)2Si207 


6-7 3.57 


Thucholite 

(Ra) 

Tiemannite 


Tin 

Titanite 


Hydrocarbon,Th,Ce,La, 3.5-4 1.78- 

Di,Y, Er, Hz. N 1.67 

HflSe C 2-3 8.19 


Sn 

CaO-TiOz'SiOz 


5-5.5 3.4-3.6 


steel Or. 
bik lead 
Qr 


Titano-elpidite Eipidite with high Ti 
Topaz [AI(F,± 0 H)] 2 Si 04 


6.5 2.55 

8 3.4-3 


8 

Torbornite 

(Ra) 

Cu(U02)2P208*12H20 

9 

TSrnebohmite 

(Ce.La,Al) 3 (F,OH) 

(Si04)z 

10 

Tourmaline 

Complex Al boro-silicate 
rt Li.Fe, Na, Mg 

11 

Trimerite 

(Mn,Ca)2Si04*Be2Si04 

12 

Triphylite 

U(Fe,Mn)P 04 

13 

Triplite 

(Mn,Fo)2FP04 

14 

Tri to mite 

Complex fluo-silicate of 
Ce, La, Y, Di.Ca, Ba.etc. 

15 

TrSgerite (Ra) 

(UOz)3AszO.*12H20 

16 

Trona 

Na 2 C 0 j*NaHC 03 * 2 H 20 

17 

Tscheffkinite 

(Ca,Fe)(C€,Y.Di)z (Si. 

Ti )30jo 

18 

Tschermigite 

(NH4)AI (804)2*1 2 H 2 O 

19 

Tungstenite 

WS 2 ? 

20 

T ungstito 

WOj {H 2 O ?) 

21 

Turquois 

3Al203*Cu0*2P205*9H20 

22 

Tyuyamunite 

Ca0*U03*V205*nH20 


(Ra) 

23 Uhligito 

24 Ulexite 


26 Uraconite (Ra) 

27 Uraninite (Ra) 


Ca(Zr,Ti)205 + Al2Ti0s 
NaCaBjOg’SHzO 


Uranoehaictte 
(Ra) 

Uranocircits 
(Ra) 

30 Uranoniobite 

(Ra) 

31 Uranophane 

(Ra) 

32 Uranopilite 

(Ra) 


Hydrous U sulfate ? 
Complex, variable uran- 
ate with Th.Zr.La, Y. 
Pb.He.A.N 

UOj-SOj-CaO-CuO-HzO? 
Ba( U02)z'p2(^8'8H20 
Crystallized uraninite 
CaO*2UO, *28102*7 HzO 


Ca0-8U02*280j*26H20? Tri.? 


3.4-3.6 1.6308 

3.2 1.592a, 


4.5 4.9 

7-7.5 2.9-3.2 


4-5.5 
5.5-6.0 4.2 


soft 3.3 
2.5-3 2.11-2.14 




soft 
5.5 I 9.0-9.7 


.... 9.0.9.7 

2-3 3.81-3.90 1.666 


steel Qr. 
silver W 
YO 

Or.grn.br, 

velvet 

Bik 

grass Qrn 
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Luigfter 



ef. i. HCI 


sLs.HCi 

vol. 

s. aq. neg. 

223 

*C 8. HCI 

3 

8. H2SO4 

if. 8l.dec.H2S04 

2.5 

8. HNO3 


8. h. cone. a. 

4-5-5 undec. a. 

6 

8. HCI 

1.5 

8. a. 

2.5 

8. a. 

(?) 

gel. HCI 

2.5 

8. a. 

1 

s. HiO 

4 

gel. HCI 

1 

8. H2O 

if. 

8. KoVi 

if. 

8. HCI 

1 

1 

8l. 8, h. H2O 

f. 

dec. HNOj 


8. a. 

if. 

8. HNOj, 


8 . H2SO4 


Special 

Propeniee 


61-65 %Yttr. of which 
SC2O3 =37.6-42%; 

0.5 %Hf 
decrepitates 

streak: black; decrepitates 


pyroelectric 


pyroelectric 


fluorescent’ in air below 100* 
<iehydration forms meta- 
torbenite I, with 8H2O; at 
130*, metatorbenite II 


electric by friction; pyro- 
electric; piezoelectric 


sometimes decrepitates 

streak: yellowish oray 

44-59%Cer.; 0.4-4.6%Yttr; 
0-10.6%ThO^-4-ZrO2; 
decrepitates (?) 

photoluminescent 


23-47' ; Or.: a-34%Yttr.; 
0-20' ; ThOz +ZrOz 


streak: as color 

Material from Salmo, 
B.C. proved WOj-HiO 
decrepitates; often artiHo 
ally treated to give de- 
sirable color 


near airkeiite 
intun>esoes 


similar to zippeite 
0.3%Cer.; 0-10,2% Yttr.; 
1.6-11 %Th02 


fluorescent; photo- 
iuminoacent 


V.R. 6&tersdalen, Norway; 
Madagascar 

V.R. Conger, Ellsworth, Ontario; 
Quebec 

R. Harz Mts.; Marys vale, 

Utah 

V.R. Russia; N. S. Wales; Bolivia; I 
Mexico; Pennsylvania ' 
Unc. Austria; Switzerland; Mad- 
agascar; New York; 

Rhode Island; Arkansas 
R- Mt. Chilbina, Russian 
Lapland 

R. Ural Mts.; Japan; Mexico; 

Brazil; Maine; New Hamp- 
shire; Colorado; Utah 
V R Bohemia; Saxony; Cornwall; 
S. Australia 


V.R. Vastmanland, Sweden 

C. Madagascar; Ceylon; BrazH; 10 
Maine: California 

V.R. Vermland, Sweden 11 

V.R. Bavaria; Finland; Maine; 12 

New Hampshire; 

Massachusetts 

V.R. Bohemia; France; Maine; 13 
Nevada 

V.R. Langesundfiord, Norway 14 

V.R. Neustidtel, Saxony 15 

C. Northern Africa; Egypt; 16 

Venezuela; Nevada; 

California 

R. Ilmen Mts.; India; Madagas- 17 
car; Virginia 

R. Bohemia; Italy; Wyoming; 18 

New Mexico 

V.R. Emma Mine, Utah 19 

R. Cornwall; Cumberland; 20 

Monroe; Connecticut 

B. Bersia; Siberia; Virginia; 21 

New Mexico; Nevada 


V.R. Aiai Mts.; Colorado; Utah 

V.R. Lake Magad, E. Africa ; 

C. Chile; Nevada; California; 

Nova Scotia 

R. Austria; Germany ; Sardinia; 

England; Franc.0 
V.R. Joachimstal, Bohemia 
R. Roumania; Bohemia: Saxony; 27 
E. Africa; Connecticut; 

Colorado; Canada 1 

V.R. Joachimsthal, Bohemia 

V.R. Falkenstein; Saxony; 

Madagascar 
V.R. Norway 30 

R. Silesia; Bavaria; Saxony; 31 

S. Australia; Pennsylvania; 

N. Carolina 

V.R. Saxony; Bohemia; Colorado 32 
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PROPERTIES or 



Uranospathite Hydrated uranyi phos- i 
(Ra) phate 

Uranosphaerite Bi203*2U03*3H20 R i 

(Ra) 

Uranoepinite Ca(U02)2* AsiOa'SHzO? R 


Uranoepinite 
(Ra) 

Uranothallite 
(Ra) 

5 I Uvanite (Ra) 


6 I Valenti nite 

Vanadinite 

8 Variscite 
Vesuvianite 


10 Vietinghofite 

11 Vivianite 


2CaC03*U(C03)2- 

IOH2O 

t 2U03-3V205-15H20 


SbaOs 

3Pb3V208*PbCl2 

AIP04*2H20 

Ca6[AI(OH,F)l 
Al2{Si04)5 ? 


2-3 
2-3 

2.5-3 1 2.14-2.15 



Hydrated Fe samarskite Am. 5.5-6 5.53 

SFeO-PzOs-SHzO M 1.5-2 2.58-2.681 1.598 


12 Voglite (Ra) 

13 Volborthite 

14 Vrbaite 

15 Wagnerite 

16 Walpurgite 

(Ra) 

17 Warwick) te 

18 Wavellite 


Hydrous carbonate of U, Tri.? 
Ca,Cu 

6(Cu,Ca,Ba)0-V205* M? 

15H2O 

Tl2S-3( As, $5)283 R 

3MgO*P205‘MgF2 M 

3U02*5Bi203-2A8205* Tri. 

12H2O ? 

( Mg, Fe)3 Ti B208 R 

4AIP04-2AI(0H)3-9H20 R 


1.547 emerald 

Grn 

2.02tr olive Grn 


3.5 5.3 extreme 

5-5.5 3.07-3.14 1.570 

3.5 5.8 1.87-2.05n 


3.5-4 2.31-2.34 1.534 


19 Weibyeite 

20 Weinachenkite 

21 Wernerite 

22 Wiikite 

23 Willemite 

24 Wi thorite 

25 WOhlerite 

26 Wolframite 

27 Woliastonite 


Related to ancylite, hy- R 

drous carbonate rare 
earths, Ca, Sr, F 

(Y,Er)P04*2H20 M 

Me8o^^a2Q* Me4oMaeo Tet. 

[Mo-CaC03*3CaAl2 
Si20i; Ma«»NaCh 
3NaAISi308] 

Columbato, titanate, sili- R ? 

cate Fe, rare earths; 
mixture 

2ZnO'Si02 H 


Zr silicate and columbate M 
of Ca, Na, etc. 

(Fe,Mn)W04 M 


Ca0*Si02 


1.6rti7 

5-6 2.66-2.73 1.567u. 

6 3.8-4. 8 2.0 ±yt 

5-5.5 3.89-4.18 1.691bi 

3-3.75 4.27-4.35 1.676 

6.5- 6 3.42 1.716 

5-5.6 7.0-7.6 2.32 

4.5- 5 2.8-2.9 1.629 


W,Qr,bl 
grn, r 


W,ornY 
Qrn. R 


^ Wulfeniie 

29 Wurtzita 

30 Xaftotjme 


I PbMo04 

ZnS 


Tet. 2.75-3 6.7-7.0 2.402c.»r 


Y 203 *P 20 s±Ce,Th,Si Tet. 4-5 




1.72a» yBr, rBf, 
R. W, Y 
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Luster 

QBSHHESOS 

8 pc»cial 

Propertiee 

Locality 1 



on losing H 2 O becomes 
uniaxial 

V.R. Redruth, Cornwall 

D 


decrepitates 

V.R. Neustadtel, Saxony 

V, PI 

f. 8 . a. 

fluorescent 

V.R. NeusWdtel, Saxony 

V,PI 

if. 8 .a. 

fluorescent 

R. Bohemia; Saxony; Greece 


. . . .B.(NH4)2C03 


V.R. Emery County, Utah; 
Colorado 

A, PI 

1.5 8 .HCI 


V.R. Czechoslovakia; Saxony; 
Algeria; South Ham, 

Quebec 

Unc. Urals; Austria; Spain; Scot- 
land; Mexico; Arizona; 

New Mexico 

Q 

990°C V. 8 . HCI 

decrepitates 

V. 

brilliant 

if. 8 . HCI after 
ign. 

3 si. dec. HCI 


R. Messbach, Saxon Voglland; 
Arkansas; Utah 

V. R 

intumesoes; pyroelectric 

C. Vesuvius; Norway; Japan; 

Maine; New York; Arkan- 
saa; New Jersey; Cali- 
fornia 

D 


8 . 2 '.tE 203 

V.R. Lake Baikal, Siberia 

PI. V 

1.5 8 . HCI 

exfoliates; color charts on 
exposure to light, Fe" to 
Fe'" 

Unc. France; Cornwall; New 

Jersey: Delaware; Colorado 

PI 

if. a. a. 

R. Joachimstal, Bohemia; 

Russia 

PI, V 

1.5(?) i. 


V.R. Russia; Thuringia: Utah; 

Asia; Colorado : Africa 


ef. 8. HCI 

streak; light red 

V.R. Allchar, Macedonia 

V 

4 8.HCI,HN0j 

thermophcaphorescent 

V.R. Salzburg, Austria; Norway 

A, Q 

1.5 

resembles gypsum 

V.R. Neustadtel, Saxony; 

Joachimstal, Bohemia 

8 M. PI 
sV 

V.Pl.R 

5.5 dec. H 2 SO 4 


R. Warwick, New York 

if. a. HCI 

swells; (A) photolumin- 
osoent 

Unc. Bohemia; Germany ;Eng!and ; 
Pennsylvania; Arkansas 

V 

a. HCI 

66.96 ^iCe 

V.R. Langesundfiord, Norway 


if. a. dec. a. 


V.R. Amberg- Auerbach mines, 
Bavaria 

V. PI, 

R 

3 sl. dec. HCI 

i intumesces 

Unc. Siberia; Finland; Sweden; 

Madagascar; Massachu- 
setts; New York; New 
Jersey 

V.R. In pegmatite: Finland 


if. 

2.5‘\'Cer.; 7.6'''r Yttr.; 
1 . 2 rtSc 20 ,; 5.5‘ <,Th 02 

V. R 

3.5-4 gel. HCI 

photolumineocent: green, 
yellow 

i 

Unc. Belgium; Germany; Africa; 
New Jersey; Colorado; 

New Mexico 

V, R 

2.5-3 8 . dec. HCI 

! pyroelectric 

C. Cumberland, England ; Japan; 

Kentucky; Ontario 

V, R 

3-3.5 8 . HCI 

0.5 ‘'cHf; trace Ce 

V.R. Brevik, Norway; Fr. Guinea; 
Red Hill, New Hampshire 

M. D 

2-4 dec. a. 

decrepitates 

Unc. Transbaikalia; Saxony; 

Cornwall; N. S. Wales; 
Bolivia 

V. PI 

4(1540«C) 

doc. HCI 

often thermophoaphores- 
oont; fuses after inversion 
at 1200 ®C; photolumi- 
nesoent 

C. Roumania; Italy; Finland; 

New York; California; 
Michigan; Canada 

R, A 

2 dec. HCI 

decrepitates; diamagnetic; 
ultra-violet color change 

R. N. S. Wales; Mexico; Austria; 

Bohemia: Pennsylvania; 

New Mexico; Arizona 

R 

6 f. HCI 

sublimes in nitrogen at 

1 1 85** C; reforms on 
cooling; phototuminescent 

R. Bohemia: Bolivia; Peru; 

Butte, Montana; Missouri; 
Utah 

R. V 

if. 1 . 

0-11 ‘»;,Cer.: 54-64.7^0 Yttr.; 
I.S^ThOi 

R. Norway; Sweden; Brazil; 

Switzerland; N. Carolina; 
Colorado 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 

22 

23 

24 

25 

26 

27 

28 

29 

30 







144 


PROPERTIES OF 



Name 

Composition 

Crystal 

System 

Hard- 

ness 

Specific 

Gravity 

Refractive 

Index 

Color 

1 

Yttrialite 

Silicate Th and Y metals 

Am. 

6-7 

4.575 

1.75817 

olive Grn, 


(Ra) 






OY 

2 

Yttrocaicite 

CasYzFis 

H 

4-6 

3.19 

1.45(7), 

W, grn 

3 

Yttrocerit© 

CaF 2 with varying 

C 

4-5 

3.3-3.4 

1 .434, 

VBI, Qr, 



amounts (Y,Ce)F 3 





rBr 

4 

Yttrocraaite 

(Ra) 

(Ca.Pb)0*(Th.U)02- 

16Ti02-3(Y,Ce.Th)203- 

R 

5.5-6 

4.8 

2 . 1 17 

BIk 


6 H 2 O? 






5 

Yttrofluorite 

CaF 2 with varying 

C 

4.5 

3.55 

1.46, 

Y,Br,Grn 



amounts of YFj 





6 

Yttrogummit© 

Decomposition product 

Tet. 

4-4.5 

4.43-4.54 


yBr,Blk 


(Ra) 

of cieveite 






7 

Yttrotantaiite 

Y 4 (Ta 207)3 ? Cb,Ca,Fe, 
H 

R 

5-5.5 

5.5-5.9 

2.15, 

BIk, Br, 
brV.Y 

8 

Yttrotitanite 

Titanite with i12% 
(Y,Ce)203 :fc5%Fe203 

M 

6-7 

3.5-3.7 

1.935 

BrBik 

9 

Zara tit© 

•AI 2 O 3 

N i 003*2 Ni (OH )2*4H20? 

Am. 

3-3.5 

2.6-2.7 

1.56-1.61, 

emerald 

Grn 

10 

Zeuneiit© (Ra) 

Cu(U0|)2As20.*8H2O 

R 

2-2.5 

3.2 

1.6434.1 

apple Grn, 


(Ra) 





emerald 

Grn 


11 

Zinc 

Zincite 

Zn 

H 

2 

6.9-7.2 


W to bIQr 

12 

ZnO 

H 

4-4.5 

5.4-5.7 

2.01 3w 

dR,OY 

13 

14 

Zinkonite 

Zippeite (Ra) 

PbS'SbaSi 

2 U 03 -S 0 ,-H 20 

R 

3-3.5 

5.12-5.35 


steel Qr 

M ? 

3 

1.689- 

1.615 

Y 





1.710 



15 

Zircon 

Zr02*Si02 

Tet- 

7.5 

4.68-4.7 

1 .923 

— ,y, 0 r, 
brY,rBr 






i.seow 

16 

Zirkelite (Ra) 

(Ca,Fe) (Zr. Ti,Th)20 

C 

5.5 

4.7 

2.19, 

BIk 

17 

Zirkite 

Mixture silicate and 






oxide of Zr 






18 

Zoisite 

4Ca0*3Al203*6Si02*H20 

R 

6-6.5 

3.25-3.37 

1.703 

grW.Qr, 







yBr,grn 

19 

Zunyita 

[Al(0H,F.CI)2leAl2Si30,2 

C 

7 

2.875 

1 .589, 

colorl., W 
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MINERALS 


Luster 

Fusi- 

bility 

Solu- 

bility 

Special 

Properties 

Locality 


V,Q 

If. 

8. HCI 

6-8.2 %Ce; 43-47 %Y; 

10.6-1 2.8 %ThOt 

V.R. Llano County, Texas 

1 

V 

if. 

t. 8. 

V.R. Norway 

V.R. Falun, Sweden; Sussex 

2 

V, PI 

if. 

8. HCI 

proven experimently that 

3 




CaFa can take up 

County, New Jersey; New 





55%CeF3; 9-18%Cer.; 
8-29%Yttr.; decrepitates 

York 

R. Llano County, Texas 


R 

if. 

8. HaSO* 

3%Cer.- 25.7%Yttr.; 

8.7 7oTh02 

■ 

V 

f. 

8. a. 

proven experimentally that 
CaFa can take up 
50%YFj; atomic struc- 
ture similar to fluorite 

V.R. Hundholmen, Norway 

1 

brilliant 



20-25 %Yttr.; 1-2%Cer.; 

V.R. Norway 





41.4%Th02;6.7%E203 


■1 

sM.V, 

if. 

i. 

17-38%Yttr.; 0-2.4 %Cer. 

V.R. Ytterby, Finbo and Broddbo, 

mm 

G 



Sweden 


V 

f. 

ddc. HCI 


V.R. Arendal and other places in 
Norway 

8 




V 

If. 

8. HCI 


R. Spain; Tasmania; N. S. 
Wales; Greenland; 

9 




PI 




Pennsyl vania 


3 

8. HNO, 

t. a. 


R. Bohemia; Utah; Schneeberg, 
Saxony 

V.R. Australia; N. S. Wales; New 

10 

M 

420* C. 


11 





Zealand; Alabama; Cali- 
fornia 


sA 

If. 

a. a. 

streak: orange yellow; X- 

R. Franklin Furnace, New 

12 




ray; atomic structure 

Jersey: Poland; Spain; 





closely related to greerv 
ockite and wurtzite 

Tasmania 


1 M 

1 

8. h. HCI 

decrepitates; streak: as 

R. Harz Mts.; France; Tas- 

13 




color 

mania; Arkansas; Color- 
ado; Nevada 


Sk 

1 


8. a. 


V.R. Joachimstal, Bohemia; 

Fruita, Utah 

14 




A 

if. 

almost 1. 

0.98 %Hf average six analy- 

Unc. Ilmen Mts.; Urals; Norway; 

15 




ses; diamagnetic 

Sweden; Ceylon; Mada- 
gascar; Maine; New York; 
N. Carolina; Colorado; 






Texas 


R 

if. 

i. 

0-7.3 % ThOi ; 0-3 % EaO, ; 

V.R. Brazil; Ceylon 

16 




1.0 %Hf 

.... Caldas, Brazil 

17 

V, PI 

S-3.5 

i. 

B. B. swells 

Unc. Austria: Italy; Switzerland; 

18 





Mexico: Massachusetts; 
Pennsylvania; Tennessee 


V 

if. 

1. 


V.R. Postmasburg, S. Africa; 

Zuni mine, Colorado; 
Guatemala 

19 
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SYNONYMS OF MINERAL NAMES 


The following list contains the synonym names of minerals listed in the preceding 
tables of miner^s and also some minerals not listed in those tables; some of the names 
given below are the names of varieties and these are indicated by the abbreviation : 
car. 


Acmite, cf. pyroxene 

Actinoiite, cf. amphibole 

Adamine^ cf. adamite 

Adularia, var. orthoclase 

Agalmatolite, cf. pyrophyllite 

Agaric mineral, cf. calcite 

Agate, cf. chalcedony and quart 2 

Alabandin, cf. alabandite 

Alalite, cf. diopside 

Alamandine, cf. alamandite 

Alamandine ruby, cf. spinel 

Albite, var. feldspar 

Allanite cf., bagrationite 

Almandite, cf. garnet 

Alstonita, var. bromlite 

Alum, cf. kalinite 

Alum stone, cf. alumite 

Aluminum phosphate, cf. wavellite 

Aluminum sulfate, cf. aluminite; aiunogene 

Alunogenite, cf. aiunogene 

Amazonstone, cf. microcline 

Ambiystegite, cf. enstatite 

Amianthus — silky asbestos 

Ammonium alum, cf. tschermigite 

Ammonium chloride, cf. sal ammoniac 

Ammonium phosphate, cf. struvite 

Ammonium sulfate, cf. maacagnite 

Amphigene, cf. leucite 

Anatcime, cf. analcite 

Anatase, cf. octahedrite 

Anauxite, cf. kaolin 

Andesine, var. feldspar (between labradorite 
and oligoclase) 

Andradite, var. garnet (iron-lime) 

Anomite, var. biotite -f(l-i) 

Anorthite, cf. feldspar 

Anorthoclase, cf. feldspar 

Anthraquinone = hoelite 

Antimonial nickel sulfide, cf. ullmanito 

Anthophyllite, cf. amphibole 

Antimonial silver, cf. dyscrasite 

Anthracite, cf. coal 

Antimonius nickel, cf. breithauptite 

Antimony blende, cf. stibnita 

Antimony sulfide, cf. stibnite 

Aphanesite, cf. ciinociasite 

Aquamarine — color phase of beryl 

Arfvedsonite, var. amphibole with soda 

Argentiferous tetrahedrita, cf. freibergite 

Argentine, cf. calcite 

Arkansite, var. brookite 

Arsenic sulfide, cf. realgar; orpiment 

Arsenic white, cf. arsenolite 

Arsenical cobalt, cf. smattite 

Arsenical iron, cf. arsenoferrite 

Arsenical iron ore, cf. freislebenita 

Arsenical nickel, cf. niccolite 

Arsenical pyrites, cf. arsenopyrite 

Asbolano, cf. asbolite 

Asparagus stone, cf. apatite 

Astrakanite, var. blodite 

Augite, cf. pyroxene 

Auriferous pyrites — iron pyrite+Au 

Automolite, cf. gahnite, -fZn= 2 inc spinel 

Aventurine feldspar, var. feldspar 

Aaorite — ZrSi 04 

Babingtonite, cf. pyroxene 

Baikaiite, cf. diopside 

Balas ruby — color phase of spinel 

Barium carbonate, cf. wi thorite 

Barium sulfate, cf. barite 


Barytes, cf. barite 

Barytocaicite, cf. alstonite 

Bell-metal ore, cf. stannite 

Biotite, cf. mica 

Bismuth, cf. bismuth ochre 

Bismuth carbonate, cf. bismutite 

Bismuth glance, cf. bismuthinite 

Bismuth sulfide, cf. bismuthinite 

Bismuthine cf. bismuthinite 

Bitter spar, cf. dolomite 

Bitumen, cf. asphaltum 

Bituminous coal, cf. coal 

Black cobalt, cf. earthy cobalt 

Black jack, cf. sphalerite 

Black lead, cf. graphite 

Black silver, cf. stephanite 

Blende, cf. sphalerite 

Bloodstone — impure Si02; Jasper 

Blue asbestos, cf. crocidolite 

Blue iron ore, cf. vivianite 

Blue John, cf. fluorite 

Blue vitriol, cf. chalcanthite 

Bodenite, var. allanite 

Bog iron ore, cf. limoniie 

Boghead coal — cannel coal (high ash) 

Bone turquois fossil teeth or bone colored 
with Fe 3 {P 04)2 
Boracic acid, cf. sasaoline 
Borate of calcium-sodium, cf. uiexite 
Boronatrocalcite, cf. uiexite 
Bort, var. of diamond 
Botryolite, var. datolite 
Bowenite, var. serpentine 
Bragite, cf. fergusonite 
Brandisite, cf, seybertite 
Bravaisite — near glauconite 
Brazilian emerald ^ color phase of tourmaline 
Brazilian saphire —color phase of tourmaline 
Brazilite, var. baddeleyite 
Brittle silver ore, cf. stephanite 
Bromargyrito, cf. bromynte 
Bronzite, cf. pyroxene 
Brown coal- lignite 
Brown hematite, cf. limonite 
Brown ochre, cf. limonite 
Brown spar-dolomite +( Mn 203 and FmOi) 
Bucholzite, var. sillimanite 
Bunsenine — NiO 
Bytownite, cf. feldspar 
Cadmium sulfide, cf. greenockite 
Calcium nitrate, cf. nitrocalcite 
Calcium phosphate, cf. apatite 
Calcium sulfate, cf. anhydrite; gypsum 
Cannel coat, cf. coal 
Capillary pyrites, cf. millerite 
Caporcianite, cf. laumonite 
Carbonado-- diamond for cutting purpoeea 
Castelnaudite, var. xenotime -fZr 
Cat's eye — fine fibrous elructure SiOj 
Celastine, cf . celes ti te 
Ceisian, cf. feldspar 
Cerium phosphate, cf. monazite 
Cervantito— stibnite decomposed to 
Sb203Sb205 
Chalcolite, cf. torbernite 
Chalcotrichite — capillary cuprite 
Chalybite, cf. siderite 
Chessylite, cf. azurite 

Chiastolite, var. andalusite with black oroawi 
on end sections 
China clay, cf. kaolin 
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Okk3Ti \» — oroup term 

Chrome yellow, cf. crocoite 

Chromic iron, cf. chromite 

Chryeotile, cf. serpentine (fibrous) 

Cinnabarite, cf. cinnabar 

Cinnamon stone, cf. garnet (time-alumina) 

Citrine, cf. quartz (yellow) 

Claude tite — 

Clay ironstone, cf. iimonite 

Cleavelandite — lamellar atbite 

Clinochior, var. chlorite; cf. chlorite 

Clinociase, cf. ciinoclasite 

Clinoenstatite, cf. pyroxene 

Clintonite, cf. seyberite 

Cobalt arsenate, cf. erythrite 

Cobait glance, cf. smaltite 

Cobalt pyrites, cf. smaltite 

Cobalt sulfate, cf. bieberite 

Cobalt sulfide, cf. linnaeite 

Cobalt vitriol, cf. biet>erite 

Cobaltine, cf. cobaltite 

Coccolite, var. hedenbergite; cf, pyroxene 

Colophonite, var. andradite garnet (irorv-lime); 

also var. vesuvianite 
Copalino— a bitumen 
Copper arsenate (44% CuO), cf. tyrolite 
Copper black, cf. melaconite 
Copper blue, cf. coveilite 
Copper carbonate, cf, malachite; azurite 
Copper chloride, cf. atacamite 
Copper emerald, cf. dioptase 
Copper froth — copper arsenate (44%CuO) 
Copper glance, cf. chalcocite 
Copper gray, cf. tetrahednte 
Copper lead selenide, cf. zorgite 
Copper mica, cf. chalcophyllite 
Copper nickel, cf. kupfernickel 
Copper phosphate, cf. psaudomaiachite and 
libethenite 

Copper pyrites, cf. chalcopyrito 
Copper red, cf. cuprite 
Copper selenide, cf. berzelianite 
Copper silicate, cf. dioptase; chrysooolla 
Copper sulfato, cf. chalcanthite 
Copper sulfide, cf. bornite; chalcopyrita 
Copper uramte, cf. tort>ernite 
Copper vitriol, cf. chalcanthite 
Copperas, cf. molanterite 
Cotunnito— PbCl 2 (74.5^;Pb) 

Coxcomb pyrites, cf. marcaaite 

Cristobaiite, cf. quartz 

Crocoisite, cf. crocoilo 

Cromfordite, var. phosgenite 

Cyanite, cf. kyanite 

Cyanoaito, cf. chalcanthite 

Cymophane, cf. chrysoberyl 

Danaite - mispickel with 6.5^"' Co 

Oawsonito — Alo ( CO 3 13 NajCOa xH^iO 

Decloizite, cf. descloizite 

Derbyshire spar, cf. fluorite 

Desmine, cf. stiibite 

Dialogite, cf. rhodochrosite 

Dichroite, cf. cordierite 

Dickite, cf. kaolin 

Diopside, cf. pyroxene 

Diphanite, var. margarite 

Disthene, cf. kyanite 

Dog-tooth spar, cf. calcite 

Dry borte earth, cf. smithsonite 

Earthy cobalt, cf. aabolite 

Ehhte, var. peeudomalachito 

Elaeoiite, cf. nephelite 

Elaterite — elaatic bitumen 

Electric calamine, cf. calamine 

Eleonorite, var. beraunite 

Eliaaite, var. gummite 

Etpaaoifte— cryolite with K replacing Nt 

Emerald — color phaae of beryl; containe Cr 


Emerald nickel, cf. zaratite 
Emery — corundum -f-FesOs, FegOa 
Emeryllite, cf. margarite 
Endeiiionite, var. bournonite 
Epsom salt, cf. epsomite 
Enstatite, cf. pyroxene 
Erubescite, cf. bornite 
Erythrine, cf. erythrite 

Essonite, var. grossuiarite, garnet (lime- 
alumina) 

Eulytine, cf. eulytite 

Eusynchite — (Pb, Cu) 0 -V 206 

Fahlerz, cf. tetrahedrite 

False topaz, cf. quartz, Si02 

Feather ore, cf. jamesonite 

Ferro tellurite — FeTe 04 

Fibrolite, cf. sillimanite 

Fieri te, var. opal, Si 02 

Float stone — porous opal 

Flos ferri, cf. aragonite 

Fluor spar, cf. fluorite 

Folliated tellurium, cf. nagyagite 

Freyalite, cf. thorite 

Galmei, cf. calamine 

Geokronite, cf. geocronite 

Gismondine, cf, gismondite 

Glassy feldspar, cf. sanidine 

Glauber salt, cf. mirabilite 

Glaucophane, cf. amphibole group 

Gold telluride — AuTe 2 

Gothite, cf. goethite 

Grammatite, var. tremolite 

Graphic tellurium, cf. sylvanite 

Gray copper, cf. tetrahedrite 

Green vitriol, cf. melanterite 

Greenovite, var. titanite-fMn 

Greenstone, cf. hornblende and oligoctaae 

Grossuiarite, var. garnet (lime-alumina) 

Guanajuatite — Bi 2^3 

Guano — mostly Ca 3 (P 04)2 of organic origin 
Guayacanite, cf. enargite 
Gymnite, nickel, cf. genthite 
Hair salt, cf. epsomite 
Hamartite, cf. basnasite 
Hauyine, cf. hauynite 
Heavy spar, cf. barite 
Hedenbergite, cf. pyroxene 
Heliotrope, var. jasper, same at bloodstone 
Hematite, brown, cf. Iimonite 
Hemimorphite, cf. calamine 
Hiddenite, var. spodumene with emerald-green 
color 

Highgate resin — a bitumen 
Hopeit© — Zn 3 (P 04 ) 2 X H 2 O 
Horn lead, cf. cromfordite 
Horn silver, cf. cerargyrite 
Horn stone, cf. flint; cryptocrystalline var. 
quartz 

Hornbiend, cf. amphibole group 

Horse flesh ore, cf. bornite 

Huantajayite — (Na, AgjCI 

Humboldtilite, var. melilite 

Humite — member of group of same name 

Hyacinth — color phase of zircon 

Hyalite, var. opal 

Hyalophane, cf. feldspar 

Hydrogillite, cf. gibbsite 

Hydronepheline, cf. hydronephelito 

Hydrophane, var. opal 

Hydrous silica, cf. opal 

Hypersthene, cf. pyroxene 

toe stone, cf. cryolite 

Iceland spar, cf. calcite 

idocrase, of. vesuvianite 

Indicolite, var. tourmalir>e with blue color 

lolito, cf. cordierite 

Iron carbonate, of. aiderite 

iron phosphate, cf. vivianita 
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Iron pyrites, cf. pyrite 
iron sinter, cf. scorodite 
iron stone, clay, cf. limonite 
iron sulfate, cf. melanterite 
Iron sulfide, cf. pyrite 
iron titanic, cf. ilmenite 
Iron tungstate, cf. wolframite 
Iserine, cf. ilmenite 

Jade, cf. tremolite or actinolite; or jadeite 

Jadeite, var. pyroxene 

Jasper, impure Si 02 

Jet — cannei coal 

Kalaite, cf. turquois ( +Cu, Fe) 

Kaiinite, cf. alum 

Kampylite, cf. mimetite 

Kaolinite, cf. kaolin 

Kidney ore, cf. red hematite 

Kupfernickel, cf. niccolite 

Labradorite, cf. feldspar 

Lapis lazuli, cf. lazurite 

Lausenite, cf. rogersite 

Lead arsenate, cf. mimetite 

Lead carbonate, cf. cerussite 

Lead chloride, cf. phosgenite 

Lead chromate, cf. crocoite 

Lead molybdate, cf. wulfenite 

Lead phosphate, cf. pyromorphite 

Lead selenide, cf. ctausthaJite 

Lead sulfate, cf. anglesite 

Lead sulfide, cf. galena 

Lead telluride, cf. nagyagite 

Lead tungstate, cf. stolzite 

Leonhardite, cf. laumonite 

Lieverite, cf. ilvaite 

Lepidolite, cf. mica 

Lepidometane, cf. mica 

Lignite, cf. coal 

Lime tungstate, cf. scheelite 

Lime uranite, cf. autunite 

Lithia mica, cf. lepidolite 

Liver ore, cf. cinnabar 

Livingstonite, cf. antimonite (•fl 4 %Hg) 

Lodestone, cf. magnetite 

Lollingite, cf. arsenical iron 

Loranskite — euxenite-like mineral 

Lovenite — (Ca, Na2, Zr) 0 Si 02 

Ludlamite — Fe3(P04)2 -f H2O 

Lydian stone — black variety of jasper 

Magnesia alum, cf. pickeringite 

Magnesium borate, cf. boracite 

Magnesium carbonate, cf. magnesite 

Magnesium chloride, cf. carnailite 

Magnesium sulfate, cf. epsomite 

Magnetic iron ore, cf. magnetite 

Magnetic pyrites, cf. pyrrnotite 

Malachite, blue, cf. azurite 

Matacolite, cf. diopside 

Manganblende, cf. alabandito 

Manganese carbonate, cf. rhodochrosite 

Manganese phosphate, cf. triphylite 

Manganese silicate, cf. rhodonite 

Manganese spar, cf. rhodonite 

Manganese sulfide, cf. alabandito 

Manganostilbite — MnS('fA82S3 and Sb2S3) 

Martits — isometric F02O3 

Masonite, var. chloritoid 

Maxite, var. leadhillite 

Meerschaum, cf. sepiolite 

Melanite. var. andradite; oarnet (iron-lime) 

Melanosiderite — Fe203 xH20 ( 4-7.4%Si02) 

Meiiphanite, cf. meltnophane 

Menaccanita. cf. ilmenite 

Meniiite — reniform opal 

Mercuriferoim tetrahedrite —schwa tzite 

Mercury chloride, cf. calomel 

Mercury selenide, cf. tiemannite 

Mercury sulfide, cf. cinnabar 

Mesotype, cf. natroiite 


Mica, cf. biotitOi lepidolite, muscovite and 
phlogopite 

Microcline, cf. feldspar 

Mi metis! te, cf. mimetite 

Mineral pitch, cf. asphaltum 

Mispickel, cf. arsenopyrite 

Mixite -(JU‘ 20 - A82O6 XH2O + 13 %Bi 203 

Mocha stone — chalcedony -|-Fe2C)3 dendrites 

Molybdenum sulfide, cf. molybdenite 

Molybdic ochre, cf. ferri molybdite 

Moonstone — opalescent adularia 

Moss agate — chalcedony -fFe203 dendrites 

Mountain cork, cf. asbestos 

Mountain leather, cf. asbestos 

Mountain tallow, cf. hatchettite 

Muller's glass, cf. opal, hyalite 

Mundic, cf. iron pyrite 

Muriacite, cf. anhydrite 

Muscovite, cf. mica 

Muscovy glass, cf. muscovite 

Nacrite, cf. kaolin 

Natrocalcite, cf. gaylussits 

Needle ore, cf. aikenite 

Nemalite, var. brucite (fibrous -ffe) 

Neocianite — CuO Si 02 

Neotype, cf. bromlite 

Nepheline, cf. nephelite 

Nephrite, cf. jade of amphibole group 

Nickel gymnite, cf. genthito 

Nickel pyrites, cf. millerlte 

Nickel silicate, cf. garnierite; genthita 

Nickel stibnine, cf. ullmannite 

Nickel sulfate, cf. morenosite 

Nickel sulfide, cf. millerite 

Nickel vitriol, cf. morenosite 

Nitratine, cf. soda niter 

Noumeite, cf. garnierite 

Oerstedite — altered zircon (-fTit^) 

Oligoclase, cf. feldspar 

Olivine, cf. chrysolite 

Onyx, cf. chalcedony 

Opal jasper, cf. jasp>opal 

Ophiolite “Serpentine 4 -calcite 

Oriental emerald, cf. corundum 

Oriental topaz, cf. corundum 

Orthite, cf. alianite 

Orthoclase, cf. feldspar 

Osteolite — altered apatite 

Ostranite, cf. zircon 

Ottrelite, cf. chloritoid 

Ouvarovite, var. garnet (lime-chrome) 

Oxaiite, cf. humboldtine 
Pagodite, cf. pinite 

Pandermite, cf. priceite ^ 

Paragon! te, cf. mica 

Parathine, cf. scapoiite 

Pattersonite, cf. thuringite 

Peacock ore, cf. bornite 

Pearl sinter — Si 02 

Pearl spar, cf. dolomite 

Pelagi te — X Fe203- y M n 02 ' n HjO 

Pencil stone, cf. pyrophyliite 

Pennirve, cf. penninite 

Penninite, cf. chlorite 

Pericline, var. albite 

Peridot, cf. chrysolite 

Phacolite, cf. chabazite (coiorleae) 

Phili ppi te — CuS04- FeS04'X H2O 

Phlogopite, cf. mica 

Phosphorite, var. apatite 

Pho«phuranylite—(U, Pb )0 P 20 i -FH2O 

Phyllite, var. chloritoid 

Physalite, cf. opaque var. topaz 

Pisolite— pea sized concretions 

Pistacite, cf. epidote 

Pitchblende, cf. uraninite 

Pi tticite— established specie 

Plsgiociase — general name for basic feidapare 
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Ple«8ite — meteoric nickel iron 

Plumbago, cf. graphite 

Polianite — Mn02 

Pollux, cf. poilucite 

Porcelain jasper—a black clay 

Potash mica, cf. muscovite 

Potassium chloride, cf. sylvite 

Potassium nitrate, cf. niter 

Potstonfr— ordinary soapstone; cf. steatite 

Praseolite— decomposed cordierite (iolite) 

Prochlorite, var. chlorite 

Proidonite — SiF4 

Purple copper ore, cf. bornite 

Pyreneite, var. melanite; cf. andradite 

Pyrochroite — Mn(OH)2 

Pyrope, var. garnet (magnesia — alumina) 

Pyrostibite, cf. kermesite 

Pyroxene— a group term 

Pyrrhosiderite, cf. goethite 

Quicksilver, cf. mercury 

Rabdophane, cf. rabdophanite 

Radiated pyrites, cf. marcasite 

Rasorite, cf. kernite 

Hatholite, cf. pectolite 

Red antimony, cf. kermesite 

Red chalk, c(. red hematite 

Red copper ore, cf. cuprite 

Red ochre, cf. rod hematite 

Rod silver ore, cf. pyrargyrito 

Red zinc ore, cf. zincite 

Reddingite— 3 (Mn, Fe )0-P20s -j-HjO 

Reddle, cf. red ochre; cf. hematite 

Redruthite, cf. chalcocite 

Remolinite, cf. atacamito 

Ronnselaente, var. talc 

Retinite, var. amber 

Retzbanyite -Cu2S*3PbS‘5Bi2Sj 

Rhodonite, cf. pyroxorw 

Rhoctizite, cf. kyanite 

Rhomb spar— dolomite in rhombs 

Richellite - (Ca, Fe)3 (F*, (PO^)*] 

Riebeckito, cf. amphibole group 
Rivotite -Cu(C03, Sh204) 

Rock crystal, cf. quartz 

Rock salt, cf. halite 

Rock tallovr. cf. hatchettito 

Rngersite ( Fe20j*3S02*6H20), cf. lausenite 

Romeite -CaO-Sb^Os 

Roscoelito -vanadium mica 

Rosellane— decomposed anorthite 

Rosite decomposed anorthite 

Rul>ellito. var. tourmaline, pink 

Rtibicolle, cf. ruby spinel 

Ruby silver ore, cf. pyrargyrito 

Ruby spinel, cf. magnesium spirwl 

.Sagenite Si02 4-rutile crystals 

Sahlite cf. salite; cf. hedenbergite 

Salito. cf. hedenbergite 

Salmiak, cf. sal ammoniac 

Salt, cf. halite 

Saltpeter, cf. soda niter 

Sardonyx banded chalcedony 

Sassolino. cf. sassoHte 

Satin spar fibroiM* calcite or fibrous gypsum 
Saussurito basic feldspar alteration to near 
zoisite 

Scapolite, cf. wernorite 

Schiller spar — altered bronzite or enstatile; 
cf. bastite 

Schorl, cf. tourmaline 

Selenite, cf. gypeum 

Selwynite, cf. limonite 

Sericite - muscovite, fine scaly and silky 

Siderazote Fej N? 

Silica, cf. quartz 
Siliceous sinter - SiOa, cf. fiorlte 
Silver chloride, cf. cerargyrite 
Silver glance, cf. argent! te 
Silver iodide, cf. loayrite 


Silver lead ore — argentiferous PbS 
Stiver ruby, cf. pyrargyrito 
Silver selenide, cf. naumannite 
Silver sulfide, cf. argentite 
Sipyiita, cf. fergusonite 
Smaltine, cf. smaltite 
Soap stone, cf. talc 
Soda alum, cf. mendozite 
Soda feldspar, cf. plagioclase feldspar 
Sodium carbonate, cf. natron 
Sodium chloride, cf. halite 
Sodium sulfate, anhydrous, cf. thenardito 
Sodium sulfate, hydrous, cf. mirabiiite 
Spathic iron ore, cf. siderite 
Spear pyrites, cf. marcasite 
Specular iron, cf. black micaceous hematite 
Sp^arite, cf. garnet (manganese — alumina) 
Spinel ruby, cf. spinel 
• Spodumene, cf. pyroxene 
Stannine, cf. stannite 
Staurotide, cf. staurolite 
Steatite, var. talc (massive, rock form) 
Stinkstone, cf. enthraconite 
Strontium carbonate, cf. strontianite 
Strontium sulfate, cf. celestita 
Succinite, var. grossularite; garnet (lime« 
alumina); cf. amber 
Sunstone, var. orthoclase 
Tabular spar, cf. wollastonito 
Tarapacai te — K2 Cr04 
Telluric bismuth, cf. tetradymite 
Telluric ochre— Te02, cf. tellurite 
Terpin hydrate ==flagstaffite 
Thornsenolite — NaF’CaF2‘ AlFs'HzO 
Thorogummite, cf. nicolayite 
Tile ore. cf. cuprite (earthy variety) 

Tin pyrites, cf. stannite 
Tin stone, cf. cassiterite 
Tin sulfide, cf. stannite 
Tmcal— crude borax 
Titanic iron, cf. ilmenite 

Topazolite, var. andradite garnet (iron-lime) 
Torbanite, var. cannel coal 
Touchstone— jasper; lydian stone; SiO* 
Traversellite, var. diopside 
. Tremolite, cf. amphibole group 
Tridymite, var. quartz formed above 80 CPC 
Tripes tone— concretionary anhydrite 
Tripolite — remains of diatoms; Si02 
Trippkeite — (nCuO* AS2O3 ) 

Troostite, cf. willemite, crystallized, red colo# 

Tynte. cf. fergusonite 

Tysonite, cf. fluocerite 

Uintaite, cf. gilsonite 

Ultramarine, cf. lazurite 

Uraconite — U2OJ -f ( Ra) 

Uraiite pyroxene altered to amphibole 
Uranic ochre — U2O1 + ( Ra ) 

Uranium phosphate, cf. torbernite 

Uranium sulfate, cf. johannite 

Uranvitrol, cf. johannite 

Urarovito, cf. garnet 

Vormiculites -group term 

Vermilion, cf. cinnabar 

Vitreous copper ore, cf. chalcocite 

Vitreous silver ore, cf. argentite 

Voltzite 4 ZnS fZnO 

Vulpinite, var. anhydrite (scaly) 

Warringtonite, var. brochantita 

Webs tori to, cf. aluminite 

White Iron pyrites, cf. marcasite 

White lead ore. cf. cerussite 

White nickel, cf. smaltite 

White vitriol, cf. goslarite 

Wood war d i te— C UvSO ,• AI2 (SO4 ) 3 + H2O 

Wurtzilite, cf. elatorite 

Yellow ochre, cf. limonite 

Yenite, cf. ilvaite 

Yttrium carbonate, cf. parisite 
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Yttrium phosphate, cf. monazite 
Zinc arsenate, cf. adamite 
Zinc carbonate, cf. smithaonite 
Zinc silicate, cf. wiliemite; calamind 
Zinc sulfate, cf. goslarit* 


Zinc sulfide, cf. sphalerile 
Zinnwaldite, cf. mica 
Zippeita— Uj (SO«)3-f'CuO 
Zirkite. trade name for ziroonia ora; Irapunk 
baddeieyite 


TABLE OF RADIO DETECTOR MINERALS 

E* T. Wherrj, Amer. Mineralogist^ 20^ part Z, i>age 28 (292$), 

GOOD DETECTORS: 

Pyrite, impure. Enargite 

Tennantite QaJena, impun. 


FAIR DETECTORS: 


Qraphita 

Linneite 

Heralfa 

Octahedrite 

Qiaucodite 

Sylvanite 

Brookite 

Rammelsbergite 

Caiaverite 

Molybdenito 

Chalcocite 

Zincite 

Pyrolusite 

Beegerite 

Tiemannite 

Lotlingite 

Berzelianite 

Coioradorite 

Hematite 

Famatinite 

Clausthalite 

Taanite 

Stromeyerite 

Chiviatite 

Chalcopyrite 

Aguitarite 

Quitermanite 

Tetrahedrite 

Naumannite 




15S 


HEAVY LIQUIDS FOR MINERALOGICAL ANALYSES 

Recommended by Messmore, and Sullivan (Bu. of Mines, Techn. Paper, No. 381). 

For the laboratory study of ores, only two heavy liquids are usually necessary. 
Acetylene tetral>romide Ls recommended for all low gravity work. Many ores con- 
tain auarlz or calcite as ganguc, and acetylene tetrabromide has enough gravity t>o 
float tree a gangue comfK)sed of either of these minerals. As many ores contain more 
gangue than vtiluable minerals, the use of acetylene tetrabromide is recommended 
because it will remove the larger part of the sample; the smaller remaining part may 
then be treated with a more expensive, heavier liquid. 

The most suitable liquid for siiik-and-float work on minerals of high specific gravity 
is a water solution of the double thallous formate-malonate. This double salt, with a 
specific gravity of 4.9, melts at 60°C. and is miscible in all proportions with water. 
At room temperatures the salt is suiliciently soluble to give a solution with a specific 
gravity of nearly 4.3. As a liquid of intermediate gravity, an aqueous solution of 
thallous formate is recommended. It is less expensive than the formate-malonate. 
A maximum specific gravity of about 3.5 is reached at room temperatures, and gravi- 
ties up to 4.95, the gravity of the molten salt, may be obtained. 

Because of the cheapness and desirable properties acetylene tetrabromide diluted 
with carbon tetrachloride is recx^rnmended for gravities of ^95 and below: because of 
its cheapness compared with the malonate-formate, thallous formate solution is 
recommended for gravities from 2.95 to 3.5; and the malonate-formate solution is 
recommended for gravities above 3.5. 


Sf>. Gr. 

HfiliKr 

Heavy Uquid 

Dilutinfr end 
WashiiiK iteapent 

Recovery, etc. 

Messmore; - 




t.6 to 2.95 

acetylene tetrabromide 

chloroform or benzene 

evapn. or fractional distn. 

2.96 to 3.5 

thallous formate 

water 

evapn, on the steam bath 

3.5 to 4.9 

thallous formate-malonate 

water 

evapn. on the steam bath 

Sulli van : 




1.58 to 2.6 

bromoform 

carbon tetrachloride 

fractional distn.; liquid at 
room temp. 

2.6 to 2.9 

acotylono tetrabromide 

carbon tetrachloride 

or t>en 2 ene 

fractional distn.; liquid at 
room temp. 

2.9 to 3.3 

stannic bromide(SnBr 4 )* 

carbon tetrachloride 

distn.; SnBrj molts at 31®C. 
but addition of CCI4 
lovers rn.p. toroom temp. 

3.3 to 3.65 

antimony tribromide 

carbon disulfide, abs. al- 

fractional distn,; melts on 


stannic bromide* 

cohol, bromoform or 
dry acetone 

the steam bath 

3.65 to 4.95 

thallous formate 

water 

evapn. on steam bath ; melts 
on the steam bath 

4.95 to 5.2 

outectfc of mercuric 

aniline, followed by alco- 

molts on oil bath; cannot 


i chloride and mercuric 

I iodide antimony tri- 

chloride 

hol or ether 

be used when sulfides 
are present 


• DtcompoMd by water; mineral particles must be dry. 
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PHYSICAL CONSTANTS OF 


Formula Weights are based upon the International Atomic Weights of 1941 and 
are computed to the nearest hundredth. 

1 Specific Gravity values are given at room temperatures (15 to 20® C.) unless 
* otherwise indicated by the small figures which follow the value; thus, “5.6^®’* 
indicates a specific gravity of 5.6 for the substance at 18°G. referred to water 
at4®C. In this table the values for specific gravity of gases are given with 
reference to air (A) =1 or hydrogen (D)-l. 

Melting Point is recorded in a certain case as “82 d.“ and in some other case 
as “d. 82,** the distinction being made in this manner to indicate that the former 
is a melting point with decomposition at 82®C., while in the latter decomposition 
only occurs at 82°C. Where a value such as “- 2 H 2 O, 82 “ is given it indicates 
loss of two moles of water per formula weight of the compound at a temperature 
of 82®G. 


Boiling Point is given at atmospheric pressure (760 mm of mercury) unless 
otherwise indicated; thus, “82 or 82*^“ indicates the boiling point is 82®G. 
when the pressure is 15mm. 


Solubility is given in parts by weight (of the formula shown at the extreme left) 
per 100 parts by weight of the sol vent ; the small exponent indicates the temperature. 
In the case of gases the solubility is often expressed in some manner as “5^®®cc** 
which indicates that at 10®G., 5cc of the gas are soluble in 100 grams of the solvent. 
The symbols of the common mineral acids: H2SO4, HNOs, HGI, etc., represent 
dilute aqueous solutions of these acids. See also special tables on Soliibililies. 


acid 

abs.. absolute 
ac. a., acetic acid 
act., acetone 
ale., 95% alcohol 
alk., alkali (i. e., aq. 

NaOH or KOH) 
anhyd., anhydrous 


A hhre via lions 
amorph., amorphous 
aq., water (aqua) 
aq. reg., aqua regia 
atm., atmosphere or 
760 mm mercury 
pressure 

bz., benzene, C6H6 
c., cold 


used in the table 
chi., chloroform 
CsHfN, pyridine 
color!., colorless 
cone., concentrated 
cryst, crystals or 
crystalline 
d., decomposes 
d. 50, decomposes 


at 60°; 60d., melU 
at 50° with decompn. 
deliq., deliquescent 
dil., dilute 

et., ether, (C 2 Hs )20 
expl., explodes 
exs., excess 
gel., gelatinous 



Name 

Formula 

F'ormula 

Weight 

Crystalline Form 
and Color 

1 

Aluminum 

Ai 

26.97 

silvery, cubic 

2 

acetate, normal 

Al (C2H302 )j 

204.10 

white, powder 

3 

acetate, basic 

AKOHXCzHjO,), 

162 07 

white, amorph. 

4 

arsenate 

AlAsO* 

165 88 


6 

bromate 

AI(Br 0 ,)j- 9 H 20 

572 86 

cryst., hygr. 

6 

bromide 

AIBrj 

266 72 

trig. 

7 

bromide 

AlBrj-eHaO 

374 82 

color!, crysta. 

8 

carbide 

AI 4 C 3 

143 91 

yellow, hex. 

9 

chlorate 

AI(CIO,) 3 - 6 H 20 

385.44 

rhomhohodral 

10 

chloride 

AlCis 

133 34 

white, hex. 

11 

chloride 

AlClj 6 H 2 O 

241 44 

color!. .trig., deliq. 

12 

fluoride 

AlFj 

83 97 

triclmic 

13 

fluoride (fluellite) 

AlFj H 2 O 

101.99 

color!,, rhomb. 

14 

^ fluoride 

AI2F67H20 

294.05 

white cryst.powd. 

16 

hydroxide 

AI(OH)j 

77 99 

white, monclinic 

16 

iodide 

Alls 

407.73 

t)rown crysts.* 

17 

iodide 

AlIj-eHzO 

515.83 

white 

18 

nitrate 

AI(N03)j-9H20 

375. 14 

rhomb., deliq. 

19 

nitride 

AI 2 N 2 

81.96 

yellow, hex. 

20 

oxide 

AI 2 O, 

101.94 

colorl., hex. 

21 

oxide (corundum) 

AI 2 O 3 

101.94 

white, trig. 

22 

oxide (diaspore) 

AI 2 O 3 H 2 O 

119.96 

rhombic 

23 

oxide (gibbsite) 

AIzOs-SHjO 

155.99 

white, monocl. 


• Color caused by free iodine. 
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gly., glycerol, 
C,H5(0H), 

h. , hot 

hox., hexagonal 
hyqr., hygroscopic 

i, , inaoluble 
ign., ignites 
liq., liquid 

m. ale., methyl alcohol 


monocl., monoclinic 
octahdrl., octahedral 
rhomb., rhombic 
8 .. soluble 
satd., saturated 
si., slightly 
subl., sublimes 
sulf.. sulfide 
tart, a., tartaric acid 


tetrag., tetragonal 
tr., transition 
trie!-, triclinic 
trig., trigonal 
trim., tri metric 
V., very 
vac., in vacuo 
volt., volatile or 
volatilizes 


yel., yellow 
00 , soluble in ail 
proportions 
> , greater than 
, less than 

42 , about or near to 42 

- 3 H 2 O, 100, loses 3 
molecules of water at 
100®C. 


Specific 

(iravity 

Melting 
Point °C. 

Hoiling 
point ®C. 

Soluhilitv in 100 Parts 


Cold Water 

Hot Water 

Other Reagents 

2 . 70^®" 

660 

1800 

i. 

t. 

s. HCl. H 2 SO 4 , alk. 

1 


d.2CX) 


s. 

d. 


2 


d. 


i. 



3 





i. 


4 


62.3 

d .100 

s. 

8 . 


5 

3 . 01 V'' 

97.6 

268 

s. 


8. ale., act., CS 2 

6 


d .100 


deliq. 

8. 

s. a!c., CS 2 

7 

2.36 

d. >1400 


d. to CH 4 



8 

d. 


v.s. 

V.S. 


9 

2.44 V'' 

1945 

182.r« 

69.87”*’ 

8 . d. 

8 .ot..chL,CCl 4 ;i.bz. 

10 



subl. 178 








400 

v.s. 

60 ale.; s. et. 

11 

3.07 

1040 


s. 

s. 

j. act. 

12 

2.17 

d. 


si. s. 



13 

-4H20.120° 

-6H20,250‘' 

! 

si. s 


14 

2.42 

-2Ha0.300® 

i. 

i. 

s. a., alk. 

16 

3.98 

191 

382 

S. 

d. 

8 . ale., oth., CS 2 

16 




V.S. 

v.s. 

8 . ale., CS 2 

17 


73 

d.134 

v.s. 

v.s.; d. 

s. ale.. CSi 

18 


21 50 

d.>1400 

d. slowly 


s. alk. d. 

19 

3.99 

2050 


1 j 

i. 

v. si. s. a., alk. 

20 

4.00 

2060 

2210 

i. 

1. 

v. si. s. av alk. 

21 

3.41 i 

d.3eo 


1. 

i. 

v. si. a. a., alk. 

22 

2.423 

d.200 


i. 

i. 

V. ai. a. a., alk. 

23 
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Name 

Formula 

Formula 

Weight 

Crystalline Form 
and Color 

1 

Aluminum phosphate 

AIPO 4 

121 .95 

ooiori., hex. 

2 

potassium tartrate 

A 1 K(C 4 H 40«)2 

362.21 


3 

sodium chloride 

AiCb'NaCI 

191.80 

white powder 

4 

sodium fluoride (cryolite) 

AIF 3 * 3 (MaF 

209.96 

white, monocl. 

5 

sulfate 

Al2(S04)3 

342.12 

while, crysts. 

6 

sulfate (alunogenite) 

AI 2 (S04)r18H20 

666.41 

color!., monocl. 

7 

sulfide 

AI 2 S 3 

150.12 

yellow, hex. 

8 

Alum, ammonium 
(tschermigite) 

Al2(S04)3-(NH4)2S04- 

24 H 20 

906 . 64 

colorl., octahdri. 

9 

ammonium, chrome 

Cr 2 (S 04 ) 3 *(NH 4 ) 2 S 04 * 

24 H 20 

956.72 

green, or violet, 
octahdri. 

10 

ammonium, iron 

Fez ( 804 ) 3 * (NH4)2S04* 

24 H 2 O 

964.40 

violet, octahdri. 

11 

cesium 

AI 2 (SO 4 ) 3* C 82 S 04-24 H 2 O 

1136.38 

colorl., octahdri. 

12 

potassium (kalinite) 

AI 2 (SO 4 ) 3 *K 2 S 04 - 24 H 20 

948.76 

colorl., monocl. 

13 

potassium, chrome 

Crz (SO 4 ) 3* K2S04-24 H 2 O 

998 . 84 

red or grn., cubic 

14 

potassium, iron 

Fez (SO 4 )3* K2S04-24H20 

1006.52 

colorl., or violet, 
octahdri. 

15 

potassium, manganese 

M nz (SO 4 ) 3* K 2 S 04-24 H^O 

1 004 . 68 

violet, cubic 

16 

rubidium 

AI 2 (SO 4 >3* Rb2S04*24 H 2 O 

1041.53 

colorl., octahdri. 

17 

sodium 

AI 2 ( 804 ) 3 * Na2804-24 H 2 O 

916.56 

colorl., octahdri. 

18 

thallium 

Al2(804)3*Tl2S04*24H20 

1 279 . 34 

colorl., octahdri. 

19 

Amino sulfite, acid 

NH 2 H 8 O 3 

97 . 09 

colorl., rhomb. 

20 

Ammonia'** 

NH, 

17.03 

colorl., gas 

21 

Ammonium acetate 

NH 4 C 2 HJO 2 

77.08 

white, crysts., 
hygr. 

22 

antimonate, meta- 

NH 4 Sb 03 * 2 H 20 

223 . 83 

cryst. 

23 

arsenate 

(NH4)3A804*3H20 

247.08 

rhomb. 

24 

arsenate, acid 

(NH4)2HAs04 

176.00 

monocl. 

25 

arsenate, acid 

NH4H2As04 

158.97 

tetrag. 

26 

arsenite, meta- 

NH 4 AS 02 

124.95 

prisms 

27 

auricyanide 

Au(CN)3-NH4CN*H20 

337.33 

plates 

28 

aurocyanide 

AuCN-NH 4 CN 

267.28 


29 

benzoate 

I\IH4C7H502 

139.15 

colorl., rhomb. 

30 

borofluoride (fluoborate) 

NH 4 BF 4 

104.86 

hex. prisms 

31 

bromide 

NH 4 Br 

97.96 

colorl., cubic 

32 

bromoplatinata 

(NH4)2PtBrs 

710.81 

red, cubic 

33 

bromoselenate 

(NH 4 ) 2 SeBr« 

594.54 

cubic 

34 

carbonate 

(NH4)2C03*H20 

114 . 1 ; 

colorl. plates 

35 

carbonate, acid (bicar- 
bonate ) 

NH 4 H(X), 

79.06 

monocl. or 
rhombic 

36 

carbonate, carbamate 

N H 4 H CO,- N Hz CO 2 N H 4 

1 57 1 1 

white crysts. 

37 

carbonate, sesqui 

(NH4)2C03*2NH4HC0i* 

IH 2 O 

272.22 


38 

chloraurate 

(NH4AuCl4)4*5H20 

1518.35 

yellow, monocl. 

39 

chlorate 

NH 4 CIO 3 

101.50 

white, monocl. 

40 

chloride (salammoniac) 

NH 4 CI 

53.50 

white, cubic 

41 

chloroiridate 

(NH4)2lrC(« 

441 .92 

red-brown, cubic 

42 

chioropalladate 

(NH4)2PdCU 

355.62 

rod-brbwn, cubic 

43 

chloropalladite 

(NH4)2PdCl4 

284.61 

olive grn., tetrag. 

44 

chloroplatinate 

(NH4)2PtCl6 

444 . 05 

yellow, cubic 

45 

chloroplatinite 

(NH4)2PtCl4 

373.14 

tetragonal 

46 

chloroplumbate 

(NH4)2PbCl4 

456.03 

lemon yel., cubic 

47 

ohlorostannate 

(NH4)2SnCI« 

367.52 

pink, cubic 


•See special tables. 
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Sped&c 

Gravity 


2,90 

2.71 

2.02^4^* 


Melting 
Point ®C. 


Boiling I Solubility in 100 Parts 

Point ®C. ICold Water (Hot Water | Other Reagents 



subl. 1550 d. 
in Ni 

2OH2O, 120^ 3.90® 

24 H 2 O, 200® 

21. 2**® 


89«ooo 
11 04 >00° 


8. a., aik.; 1 . ac. a. 


1 . 870® 

1.7eV* 

1.83 

1.83 


0.340® 

~18H20,64.5 5.70® 

20 


42.54'00‘> 

0D«JO 


1.675V“ 

2.32 
2.03 V 


0.817-790. 

0.5971 (A) 
1.073 


30 ® 43.25»o® 

I0«® Ue.SJoo i. aJc. 

(anhyd.) (anhyd.) 

84*® 65.1 9«o® 

yoo 40^0® 

J 900 7.4»«® 14.82< 


14.820®alc,;8. et 


1 . 989V 

2 311 V 


1 .262®* 
1.851 ’7® 

2.327 V 
4.265V 

3.326 


d.200 
d. 150-200 
198 


19.6’® »® 
25»«® 

68»o® 

0.59*0® 


8. alk.; i. act. 
i. ale. 

8. alk. 

3.57*5®, 13.270® ale. 


83,3100® 3.57*5®, 13.270 

97 

145.6’00® s. ale,, et., act. 


i. ale., CSi, NHj 
i. ale. 


-5H20,100 
ex pi. 100® 


i. ale. 

9 . NHi: 8l.t. ale., m. ale 
i. ale. 


1 . 25 ’ 00 ® 0.005 ale. 
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Ammonium chromate 
citrate 
cyanate 
cyanide 
dichromate 
dithionate 
ferric oxalate 
ferrocyanide 
fluoride 

fluoride, acid (bifluoride) 
fluoeilicate (cryptohalite) 
formate 


Formula 

Formula 

Weight 

Crystalline Form 
and Color 

(NH4)2Cr04 

152.09 

yellow, monocl. 

(NH4)3C*H507 

243.22 

white powd. deli 

NH 4 CNO 

60.06 

needles 

NH 4 CN 

44.06 

oolorl., cubic 

(NH4)2Cr207 

252.10 

orange, monocl. 

(NH4)2S*0fViH20 

205.21 

color!., monocl. 

(NH4)3Fe(C204),*4H20 

446.05 

light green cryats 

(NH4)4Fe(CN)«*6H20 

392.21 

monocl. 

NH 4 F 

37.04 

hexagonal 

NH4F-HF 

57.05 

rhombic 

(NH4)2SiF6 

178.14 

cubic 

HCO 2 NH 4 

63.06 

monocl. 


Oaliate 

hydroxide 

hypophoaphite 

iodate 

Iodide 

iodoplatinate 
magnesium arsenate 
magnesium phosphate 
molybdate 

molybdate, hepta-or com- 
mercial am. moiybd. 
nitrate (a) 8table-16 to 
32® 

nitrate (3) stable 32 to 
84® 
nitrite 

osmochloride 

oxalate 

oxalate, acid (binoxalate) 
perchlorate 
perchromate 
periodate 
permanganate 
persulfate 
phosphate, di- 
phosphate, meta- 
phosphate, mono- 
phosphite, acid 
phosphomolybdate 
salicylate 
setenate 
selenate, acid 
sulfate (mascagnite) 
sulfate, acid (bisulfate) 
sulfide 

sulfide, penta- 
sulfite 
sulfite, acid 

•ulfhydrate (hydrosulfide) 

tartrate 

tartrate, acid 

tellurats 


NH4C7HfOi-HaO 

NH4OH 

NH4H2POz 

NH4IO3 

NH4I 

(NH4)2PtU 
MgNH4A804*6H20 
MgNH4P04*6H20 
(NH4)2 Mo04 
(NH4)*Mo7O24*4Ha0 (?) 


NH4NO2 

(NH4)208CI« 

(NH4)2C204*H20 

NH4HC204*HaO 

NH4CIO4 

(NH4)3CrO, 

NH4IO4 

NH4Mn04 

(NH4)2S20« 

(NH4)2HP04 

(NH4)4P40,2 

NH4H2P04 

NH4H2PO, 

(NH4)3P04-12MoO,-3H20? 

NH 4 C 7 H 503 

(NH4)2Se04 

NH4HSe04 

(NH4)2S04 

NH4HSO4 

(NH4)2S 

(NH 4 ) 2 S, 

(NH4)2S0,-H20 

NH4HSOS 

NH4H8 

(NH4)2C4H40, 

NH4HC4H404 

(NH4)*Te04 


205.17 


35.05 

known in solution 
only 

83.04 

rhombic 

192.96 

rhombic 

144.96 

color!., cubic 

992.83 

cubic 

289.37 

tetrag.; rhomb. 

245.44 

rhombic 

196.03 

monocl. 

1235.95 

coiorl., monocl. 

80.05 

colorl., tet., tr. 

50® C. 

80.05 

color!,, rhomb, 
or monocl. 

64:05 

white needles 

439.02 

cubic 

142.12 

color!., rhombic 

125.08 

color!., trimetric 

117.50 

colorl., rhombic 

234.13 

red, octahedri. 

208 96 

tetragonal 

136.97 

rhombic 

228.20 

white, monocl. 

132.07 

monocl., colorl. 

388 . 08 

colorl., monocl. 

115.04 

tetragonal 

99.07 

colorl., deliq. 

1930.55 

yellow 

155.15 

colorl., monocl. 

179.04 

monocl. 

162.01 

rhombic 

132. 14 

color!., rhombic 

115.11 

color!., rhombic 

68.14 

yel.- white 

196.38 

orange-red prisms 

134 16 

oolorl., monocl. 

99.11 

rhombic 

51.11 

colori., rhombic 

184.15 

oolori., monocl. 

167.12 

eolort., rhomb. 

227.69 

whits powder 
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Specific 

Gravity 



Melting 
Point ®C. 


d.180 

d. 

d. 

36 

d. 

d.130 

-3H2O, 100 ® 
d. 


Boiling 
Point ®C. 


Solubility in 100 Parts 


Cold Water IHot Water! Other R 



47 . 230 ® 

178.5»®° 

42 . 80 ® 

B. 

V.8. 

V.8. 

18 . 5 »’ *® 
1020 ® 


i. ale. 

8. ale.; i. NH, 

8. aq. ale.; i. act. 


200 
d.150 
8 ubl. 551 


8. V.8. ale. 

! 4.51000 

250.3>‘>o® V.8. ale., act.; v.8l.8.et 


0.024*0° s.a.;i.alc, 

0.0195*0° 8.a.;i.alc, 

d. i. ale., NHj 


2.194Y" 

2.162^” 

1.78 


871 ’ooo 3.820°alc.; 17.1*0° m. 

ale.; V.8. NH3 
d. s. ale. 


2 . 50 ° 

11.850° 

8 . 


10 . 90 ° 

46 91000 

si .3. 


2 . 71 *® 


815® 

d. 

58.20° 

d. 

131 »5’ 


8 . 


20 


17)00 

2603’° 

0.03 >5® 

i. 

103*5 

8 . 

1177 ® 

1 971000 

70.60° 

IO 3 . 31 OO 0 

100 


V. 8 . 


8 . 


100 ’*® 


8. 


V.8. 


5.9’ 5® 

6. 

2 2 ’ 5® 



8 t. 8 . NH3; i. ale., et. 


i. ate. 

8. alk.; i. ale., H NOj 
43.5*5°, 10079® ale. 
i. ale., act., NHj 


V. si. s. ale.; i. act. 


a. a., alk.; i. ale. 
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Name 

Formula 

Formula 

Weight 

Crystalline Form 
and Color 

1 

AmmoniHiif thiooarbenate 

(NH 4 ),C 8 , 

144.27 

yellow 

2 

thiocyanate 

NH 4 CNS 

76.12 

coiorl., monocl. 

3 

thiosulfate 

(NH.)iS20, 

148.20 

monocl. 

4 

triiodide 

NH 4 I 1 

398.80 

brown, rhombic 

5 

tungstate, meta* 

(NH4)2W.O„-8HiO 

1123.89 

coiorl., octahedri. 

6 

tungstate, para- 

(NH4)4W7C)24-6H,0 

1887.78 

rhombic 

7 

uranyl pentafluoride 

(NH4),U02F5 

419.19 

tetrag. 

8 

vanadate, mete- 

NH 4 VO, 

116.99 

coiorl. crysts. 

9 

Antimonlc acid, meta- 

HSbO, 

170.77 

white powder 

10 

acid, ortho- 

H3Sb04 

188.78 

white powder 

11 

acid, pyro- 

H4Sb2(37 

359.55 

white,amorphous 

12 

Antimoneua acid, ortho- 

HjSbO, 

172.78 

white,amorphous 

13 

Antimony 

Sb 

121.76 

tin white, trig. 

14 

bromide 

SbBr] 

361 . 51 

color!., 

orthorhomb. 

15 

chloride (butter of 
antimony) 

SbCli 

228.13 

coiorl., rhomb. 

16 

chloride, penta- 

SbCIs 

299.05 

pale yet. liquid 

17 

fluoride, tri- 

SbF, 

178.76 

coiorl., rhomb. 

18 

fluoride, penta- 

SbFs 

216.76 

oily liquid 

19 

hydride (stibine) 

SbHi 

124.78 

coiorl. gas 

20 

iodide, tri- 

SbXi 

502.52 

red-yellow, 
rhomb, or monocl 

21 

iodide, penta- 

Sbls(?) 

756.36 

dark brown 

22 

oxide (valentinite) 

Sb 20 ) 

291.52 

rhombic 

23 

oxide (senarmontite) 

SbjOj 

291.52 

cubic 

24 

oxide, tetra- 

Sb204 

307.52 

white powder 

25 

1 oxide, ponta- 

SbaOs 

323.62 

yellow powder 

26 

oxychloride (ous) 

SbOCI 

173.22 

white monocl. 

27 

oxychloride (ic) 

SbOCIi 

244.13 

yellow 

28 

selenide 

SbjSej 

480.40 

gray powder 

29 

sulfate 

8b2(S04), 

531.70 

white powder 

30 

eulfide, tri- (stibnite) 

SbzSi 

339.70 

black, rhomb. 

31 

sulftde, penta-(?) 

SbzSs 

403.82 

orange 

32 

telluride 

^ SbiToj 

626.35 

gray 

33 

Antimonyl potassium tartrate 
(tartar emetic) 

K (SbO ) C 4 H«0.- Vi HzO 

333.94 

rhomb. 

34 

sulfate, basic 

(Sb0)2S04-Sbt(0H)4 

683.13 

white powder 

35 

sulfate, normal 

(SbO)2S04 

371.58 

white powder 

36 

Argon 

A 

39.94 

coiorl. gas 

37 

ArMnIc (crystaliineXa) 

AS4 

299.64 

metallic, hex. 

38 

Armnic (black) (@) 

A 84 

299.64 

black, amor. 

39 , 

Araonlc (yellow) (t) 

A 84 

299.64 

yellow, cubic 

40 , 

fkrionic acid, meta- 

HAsOj 

123.92 


41 

acid, ortho- 

H3As04*l4H20 

160.94 

colorless 

42 

jicid, pyro- 

H 4 AS 2 O 7 

265.85 

colorless 


fluoride 
iodide, di> 


AsF, 

Ael* 


169.91 

328.76 


colon. 0 at 
red crysts. 
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Boiling 
Point °C. 


Solubility in 100 Parts 


3.18620® 

2.326 

6.6 

6.6 


6.6842 5 ° 
4.14823° 


2.346 

4.37920 9° 
2.992 3° 

2.26 25°; 

4.344>5°(A) 


-7H2O. 100 ° 
-4H20,100° 
volt, 
d. 
d. 
d. 

-HzO, 200 
d. 

630.5 

96.6 


9230aim 

subi. 

149.5 

-17;d.150 


-jHjO. 100 


4.76822° 

167 

401 

d. d. 

(monocl.) 





79 

400.6 

d. d. 

5.67 

656 

1570 

V.sl.8. Sl.S. 

5.2 

652 



6 2 

-0,1060 


i. i. 

3.78 

- 0. 450 

-20, 1060 

0.3 


170 d. 


1. d. 


d. 


i. d. 


611 


v.sl.8. 

3.62^ 

d. 


d. d. 

4.64 

650 


0.00017’*° d. 

4.1200° 

-2S, 135 


i. j. 


629 




i. ale., et. 

a.alc., act., NH 3 , SO 2 
8 . act.; i. ale. 

i. ale., et. 
i. ale. 

i. ale., NH 4 CI 
8 . a., alk.; t. act. 

8 . alk. 10 

8 . alk. 11 

i. ale. 12 

8 .aq. reg.,h.conc.H 2 S 04 13 

8 . CS 2 , HCI, HBr, 14 

NH3, act. 

8 . ale., HCI, HBr. 15 

H2C4H4O6 

8 . HCI 16 

i. NH, 17 

s. KF 18 

1500C.C. alc.;2500c.c. 19 

CS 2 

8 . ale., act., CS 2 , HCI, 20 

HI, KI 

21 

s HCI, KOH , 22 

H2C4H40« 

23 

8 . HCI, HI, KOH 24 

s. HCI, HI, KOH 25 

s. HCl,CS 2 ;I.NH 3 ,chJ. 26 


8 . H 2 SO 4 

8 . HCI. alk., NH*HS, 
K 2 S; i. ac, a. 
s. HCI, alk., NH 4 HS 

s. gly.; i. ale. 


4 89 

1 .66 23 JO 

1.402 -7° 189.2 

1 , 38(A) 

5 727’*° 81436“'' 

4 . 720 ° 


5.1 5’ 5° gly. 


8 . HNOj 37 

s. HNOj, aq.reg., aq. 38 
CI 2 , h. alk. 


5.964(D) -80 

130 


d. to form 

H,A804 

16.7 

d. to form 
H,As04 


s. alk., ale., et. 

8 . ale., et., chl., CSi 
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PHYSICAL CONSTANTS OF 



Formula 

Weight 

Crystalline Form 
and Color 

709.51 

brown, monocl. 

229.82 

white,amorphoLM 

213.94 

red, monocl. 

310.12 

yellow 

314.66 

colorl. prisms 

181.28 

oily liq. 

131 .91 

oily liq. 

77.93 

color!, gas 

455.67 

red, hexagonal 

197.82 

colorl., cubic or 
fibrous 

197.82 

colorl., monocl. 

197.82 

amorph. or 
vitreous 

126.39 


105.89 

rod powder 

386.70 

dark brown 

246.00 

yel.or red, monocl 

607.95 

brown crysts. 

436.95 

dark brown 

303.57 

red, deliq. 

339.60 

orange crysts. 

383.35 


500.29 

yellow, tricl., 
octahdri. 

248.22 

brown-black 

powder 

577.96 

dark green, 
rhombic 

442.40 

brown-black 

487 . 46 

gray 

700 . 60 

purple-rod 

490.58 

browr)-bfack 

277 . 1 2 

yollow-gray 

232.66 

yellow crysts. 

223.22 

yellow crysts. 

214.21 

violet 

324.12 

yellow or white 

410.40 

gray-violot 

426.46 

black-brown 

137.36 

silvery metal 

255.45 

colorl. 

273.46 

tricl. prisnwi 

169.41 

gray-white 

689.90 

white powder 

295.2^ 

rhomb, or 


561 . 90 brown 

202.28 black, cubic 

411.21 monocl. 











INORGANIC COMPOUNDS 


16S 
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PHYSICAL CONSTANTS OF 


1 Barium bromoplatinate 

2 bromide 

3 bromide 

^ butyrate 

b carbide 

> carbonate (witherite) 

' carbonate (a) 

( carbonate 

I chlorate 

I chlorate 

chloride 
t chloride 

1 chloride 

chloroplatinate 

chloropiatinite 

chromate 

citrate 

cyanide 

dichromate 

dichromate 

dithionate 

ferrocyanide 

fluobromide 

fluochloride 

fluoiodide 

fluoride 

fluosilicate 

formate 


hydroxide 

hydroxide 

hypochlorite 

hypophoaphate 

hypophosphite 


BaPtBr6*10H2O 

BaBrz 

BaBr2*2H20 

Ba(C4H702)2*2H20 

BaC2 

BaCO} 

BaCOj 

BaCOj 

Ba(CI03)2 

Ba(Cl 03 ) 2 *H 20 

BaClz 

BaClz 

BaCl2-2H20 

BaPtClfi-eHzO 

,BaPtCU*3H20 

BaCr04 

Ba3(C6H507)2*7H20 

Ba(CN )2 

BaCrzOr 

BaCr 207 * 2 H 20 

BaS206-2H20 

BazFeCCNVBHjO 

BaFz'BaBrz 

BaFz* BaClz 

BaFz'Balz 

BaFz 

BaSiFft 

Ba(HC02)2 

BaHz 

Ba(OH)2 

Ba(0H)2*8H2O 

Ba(ClO )2 

BaPOj 

Ba(H2P02)2*H2O 
Ba ( 103)2 
Ba(I 03 ) 2 -H 20 


Formula 

Weight 

Crystalline Form 
and Color 

992 

.25 

monocl. 

297 

. 19 


333 

.22 

colorl., monocl. 

347 

.59 


161 

.38 

gray crysts. 

197 

.37 

white, rhombic 

197. 

.37 

white, hexagonal 

197 

37 

white 

304. 

27 

colorl. 

322, 

29 

colorl., monocl. 

208. 

27 

colorl., monocl. 

20 s . 

27 

colorl., cubic 

244 , 

31 

colorl., monocl. 

653. 

43 

red, monocl. 

528. 

47 


253. 

37 

yellow, rhomb. 

916. 

39 

white powder 

189. 

40 

white powder 


red, monocl. 
yellow needles 
rhomb, or monocl 
yellow, monocl. 
colorl. plates 
colorl., tetrag. 
plates 

colorl., cubic 

prisms 

rhombic 

crystalline 

monocl. 

colorl., monocl. 

colorl. 

needles 

colorl., monocL 

monocl. 

monocl. 


malate 

maionate 

manganato 

molybdate 

nitrate (nitrobarite) 

nitride, hexa- 

nitride, hexa* 


perchlorate 

perchlorate 

permanganate 

peroxide 

peroxide 


Bal2-2H20 
Balz-eHzO 
BaC 4 H 40 $ 

Ba03 H204*H20 

BaM n04 

BaMo 04 

Ba(N03)2 

BaNe 

BaNe'HzO 

Ba(NO,)z 

Ba(N0,)2-H,0 

BaC204 

BaO 

Ba ( CIO 4 )2 
Ba(Cl04)2*3H20 

Ba(M 004)2 
BaOa 

Ba02*8H20 


monocl. 

hexagonal 


green, hex. 
whit© powder j 

colorl., cubic j 

rhombic 
crystalline 

rieedles; hex. 

colorl., cubic 

hexagonal 
hexagonal 
black, rhombic 
powder, gr or wh 
pearly scales 











3,179 

3.856^4*^'* 

3.097 V" 
2 86 
2.868 


4.96>«« 
4.61 »»'» 

5.21 
4.828 
4.279»*'' 

3.21 
4,210^ 
4.495 

2.18a»«* 


4.85 

4.65 

3.244* >• 


3.23**’’ 

3.173*»^ 

2.658 

5.72 


tr. 811 to a 
tr. 982 to 8 

1740*0^ 

414 

d.120 
tr. 925 
962 

-2HzO,100 


-2H20,120 


-8HzO, 550 


605 
d.400 
d. 220 
-O. 800® 
-8H*0, 100 


0.0022 

20.350® 


- 2 H 2 O, 539 


322400 

410®* 

0.883*0® 

0. 143 

1. 

0.0058**® 

5.00® 


0.0016*® 

1 . 50 ® 


0.0065’ 00 ® 
84.8*0® 


0.00037*0® 
0.0406’*® 
80’ ♦* 
d. 
d. 

24.75’*® 
0 . 1 ’»® 
d. 
d. 
d. 

0 . 1590 ® 

0.026’*® 

27.760* 

d. 

4.29**® 

5.6’*® 


0.00046*0® 

0.0672**® 


90.9 '00® 
171® 

d. 

d. 

0.162*0® 

0.09’oo® 

39.71*0® 

d. 

101.4*0® 


33.3’oo® j 
O.197'00o, 

0.21 ’00® I 

396 ’00® 

V, 8. 

1.044*0® 

0.326*0® 


0.0024**® 

90.8*0® 


si. 8. ale., act. 

8l.8. HCI, HNOj;!. ale. 

al. s.HCi, HNOs;i.alc. 
d. a. 

va. 93% ale. 

8 . HCl, HNOi 
8 l. 8 . ale. 

1814® 70% ale. 

8 . h. cone. HzS04 


8 .conc.HCl,HN 03 ;i.alc. 
8 .C 0 nc. H Cl , H N Ot ;i. ale. 
8 .conc.HCI,HNO};i.alc. 
8 .a., NH 4 CI 
8 l. 8 .HCl,NH 4 Cl;i.aJc. 
i. ale., et 
d. a. 

v. 8 i.s.alc.; i. oL 

B.alc.; V. 8l4uac.a. 
i. ale. 

8l. 8. warm HNOj 
8. HCI, HNOi; 

i. H2SO4, ale., act. 
V.S. ale. 

V. a. ale. 


sl.s. a.; i. ale. 


si. 8 . abs. ale.; i. et. 

1,6, 94% ale.; i. act. 
s.a., NH4CI: i. ale. 

8 . HCI, HNOj, abs. 
ale.; i. NHi, act 

V. 8. ale. 

V. a. ale. 

a. dil. a.; i. act 
8 .dil.a.;i.alc.,et,act. 
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PHYSICAL CONSTANTS OF 




Bmrium parauifato 

phosphate, di* 
phosphate, mono- 
phosphate, pyro- 
phosphate, tr'h- 
platinocyanide 
propionate 
selenate 
silicate 
silicate 
succinate 
sulfate (barite) 

suifhydrate (hydrosulfide) 
sulfide, mono- 
sulfide, tetra- 
sulfide, tri- 


tellur ate 
thiocyanate 

20 thiosulfate 

21 tungstate 

22 tungstate, meta- 

23 vanadate, pyro- 

24 Beryllium (glucinum) 
aluminum silicate (beryl) 

bromide 
carbide 
carbonate 
carbonate, basic 
chloride 

chloride 
fluoride 
I hydroxide 

iodide 
nitrate 

oxide (bromellite) 
potassium fluoride 
selenate 
sodium fluoride 
sulfate 

sulfate 

Bismuth 

arsenate 
bromide 
carbonate, sub- 
chloride, di- 
chforide, tri- 
citrate 

dichromate, basic 
fluoride 
hydroxide 


BaS20e*4H20 

BaHP04 

BaH4(P04)2 

Ba2 P2O7 

Ba3(P04)2 

BaPt(CN)4-4HiO 

Ba(C3H502)2-H20 

BaSe04 

BaSiOs 

BaSiOi-eHzO 

BaC4H404 

BaS04 

Ba(SH)2-4H20 
I BaS 

I BaS4*2H20 

BaS3 

BaSO, 

BaTo04 

Ba(CNS)**2H20 
BaS203* H2O 
BaW04 

BaW40,3*9H20 
BaaViOr 
Be. (Ql) 

3Be0-Al20|-6Si02 

Bo Bra 
BezC 

BeC0,-4H20 
(BeOs-COz 5H2O 
BeClz 

BeCl2-4H20 

BeFz 

Be(OH)z 

Belz 

Be(N0j)2'4H20 

BeO 

BeF2-2KF 

B6Se04-4H20 

BeF2*2NaF 

BeS04 

BeS04*4H2O 

Bi 

BiA804 

BiBrj 

Bi203*C02-H20 

BiCl2(?) 

BiCi, 

Bi C« H5O7 
( Bi0)2Cr207 
BiF, 

BKOH), 

BKIO,), 


FormuUt 

Weight 

Crystalline Form 
and Color 

401.54 

prisms 

233.35 

rhombic needles 

331.35 

triclinic 

448.68 

white, rhombic 

602.04 

white, cubic 

508.73 

yellow, monocl. 

301 . 52 

rhombic 

280.32 

white, rhombic 

213.42 

color!., monocl. 

321.52 

rhombic 

253.43 


233 42 

colorl. rhomb. 

275.56 

white, rhombic 

169.42 

colorl., cubic 

301 . 63 

red, rhombic 

233.54 

yellow-green 

217.42 

white, tetrag. 

328 . 97 

white 

289.55 

needles 

267.50 

rhombic 

385.28 

white, tetrag. 

1243.18 

rhombic 

488 62 

white 

9.02 

gray met., hex. 

537 . 36 

usually green; 
hexagonal 

168.85 

colorl. needles 

30.05 

yellow, hex. 

141.09 


259.19 

white powder 

79.93 

white, needles 

152.00 

crystals 

47.02 

transparent glass 

43.04 

white 

262.86 

colorl. needles 

205.10 

crystals 

25.02 

white, hexagonal 

163.21 

rhombic 

224.04 

rhombic 

131 .01 

rhombic; monocl. 

105.08 


177.14 

color!., tetrag. 

209.00 

silvery white or 
reddish; hex. 

347.91 

monocl. 

448.76 

yellow 

528.03 

white powder 

279.91 

black needles 

315.37 

white crystals 

398.10 

crystals 

666.02 

orange red 

266.00 

gray powder 

260.02 

white 

733.76 

white 
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Sp€)ci6c 

Gravity 


Melting 
Point °C. 


Boiling 
Point “C. 


Solubility in 100 Parta 


Cold Water I Hot Water 1 Other Reagents 




9.8020® 



-2HzO,^00 


490 

d. >2100 
d .100 


800 

d. 

510 

60 

24 50 it 50 


-2HiO,100 

271 


tr. to monocl. 
1149 


0.17d. 

0.4210® 

0.0001 1 50® 


0 . 01970 ® 

V. 81.8 
43ioo 
0 . 208^00 
8 l. 8 . 
d. 


67.85*0® 

I 0 . 0138 >oo® 
d. 
d. 

0.23780® 

0.00028530® 


-HjO, 100 -liHiO, 150 0.00014 


s.a., NH4 salts 
s.a. 

8 .a., NH 4 salts 


8 . HCI; i. HNO 3 
8 . HCI 

8 l. 8 . ale. 

8 . cone. H 2 SO 4 ; 0.006, 
3% HCI 
i. ale. 

d. HCI; i. ale. 
i. ale., CS 2 

8 . HCI, ale. 


8. dil. a., alk. 


i. NH, 

8. a., alk. 

v. 8 .alc.,et.; 8 l. 8 .chl.,CS 
i. NH3, act. 

8 . ale. 

8. H2SO4, ale. 

8 . a., alk.,(NH 4 ) 2 CO] 
8 . ale., et. 
i. ale., act. 

s.conc.H 2 S 04 ;i.a.,alk. 


2 . 94100 ° ; 
form 86804 1 
•4H20 


i. ale., act. 

8. aq. reg., cone. H 2 SO, 
HNOj 

V. si. 8. a. 

8. HBr, et. 


8 . ale. 

8. NH4OH; i. ale. 
s. a.; i. alk. 
d. a. 

8. a.; i. alk. 
si. 8 . HNO] 
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PHYSICAL CONSTANTS OF 


Bismuth iodide 
nitrate 
nitrate, sub- 
oxalate 
oxide, tri- 
oxide, tri- 
oxide, tri- 
oxide, tetra- 
oxide, penta- 
oxide, penta- 
oxybromide 
oxychloride 

oxyfluoride 
ox y iodide 
phosphate, ortho- 
eelenide (guanajuatite) 
sulfate 

sulfide (biamuthinite) 
telluride 

Boric acid (boracic acid) 


bromide 

carbide 

chloride 

fluoride 

hydride (boroethane) 
iodide 

oxide (boric anhydride) 
oxide (saesolite) 
phosphide 
sulfide, tri- 
suifide, penta- (?) 
Borofluohydiic acid 
Bromic acid 


hydrate 

iodide 

Bromoplatinic cf. piatinic 
Cadmium 

acetate 

acetate 

ammonium chloride 

arsenate, acid 

arsenide 

borotunpstate 

bromate 

bromide 

carbonate 


Formula 


Bil3 

589.76 

dark, hexagonal 

Bi(N03)3*5H*0 

485.10 

colorl., tricl. 

BiONOa-H^O 

305.02 

hexagonal plates 

Biz (6204)3 

682.06 

white powder 

BizOa 

466.00 

yellow, rhombic 

BizOa 

466.00 

cubic 

BizOa 

466.00 

rhombic 

Bi204-2H20 

518.03 

brownish yellow 

BizOs 

498.00 

brown 

BizOs'HzO 

516.02 

red 

BiOBr 

304 92 

colorl. crystals 

BiOCi 

260.46 

white, amorph. 

BiOF 

244 . 00 

white crystals 

BiOI 

351 .92 

red, rhombic 

BiP04 

303.98 

monocl. 

BizSea 

654.88 

black, rhombic 

Biz(S04)j 

706.18 

white needles 

BizSa 

514.18 

brown, rhombic 

BizToa 

800.83 


H 3 BO 3 

61 .84 

white, triclinic 

B 

10.82 

green; amorph., 
monocl. 

BBr, 

250.57 

colorl. liquid 

B«C 

76.93 

black crystals 

BCI 3 

117.19 

liquid 

BF 3 

67,82 

colorl. gas 

BzH. 

27.69 

gas 

BI, 

391 . 58 

color!, plates 

B 2 O, 

69.64 

colorl. glass 

BzOj-aHzO 

123.69 

triclinic 

BP 

41.80 

maroon powder 

BzS, 

117.82 

white crystals 

B2S5 

181.94 

white crystals 

HBF 4 

87.83 


HBrO, 

128 92 

oolorl.; in soln. 
only 

Brz 

159.83 

rhombic or red 

BrF| 

136,92 

liq. 

colorl. liq. 

Bfz-IOHzO 

339.99 

red octahdri. 

BrI 

206.84 

dark gray crysts. 

Cd 

112.41 

silvery met; hex. 

CdCCzHjOz), 

230.50 

colorl. 

Cd(C 2 H, 02 ) 2 * 2 Hz 0 

266 . 53 

colorl., monocl. 

CdClz*4NH4Cl 

397.31 

rhombic 

CdHAa04*H20 

270.34 


Cdi Asz 

487.05 

dsrk gray; cubic 

CdzB2W90«*t8H*0 

2738,03 

yellow crysts. 

Cd(Br 0 ,) 2 *H 20 

386.26 

monocl. 

CdBfz 

272 , 24 

white pistes 

CdCOj 

172.42 

trigonal 
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Speoifio 

Gravity 


6.64 

2.82 

4.928«5‘> 


820 
tr. 704 
860 
d .100 
-0,150* 
-H 2 O, 120 
d. 


185 

(-HaO) 

2300 


Point ®C. 


Solubility in 100 Parta 


-0,305* 
-20. 357* 
-20, 357* 


d. 

0.00001 8 


3.52o*ab8,alc.; 8.HI,KI 1 
42i9*act.;a. a. 2 


8 . a., KOH 
8 . a.. KOH 10 

s. a- 11 

s. a.; i. act., NHi, 12 

H2C4H40a 

8 . a. 13 

8 . a.; i. KI 14 

s. HCI; i. dil. HNOi 15 

i. alk. 16 

8 . a. 17 

s. HNO 3 18 

d. HNO 3 ; i. cold HCI 19 
or H 2 SO 4 

282‘>°oiy., 0.24 20 

8 . ale. 

8 . HNOi, HaS 04 ; i.alc. 21 


liq. 2.69 
2.54 

liq. 1.434^" 
2.3(A) 


liq. 3.350* 

1.85 

1.49 


- 126.8 
■ 169 

43 

577 

d. 

ign. 200 * 

310 

390 


90.6 

>3500 

13764b,» 


d. 

105.7o*c.c. 

sl.s. 

d. 

1 . 10 * 

8 i. 8 . 


d. ale. 
d. ale. 

8 . NH4OH 
V. 8 . eSa, CCI 4 
8 . a., ale. 

i. in moat solvents 
81. s. PCI,, SCI, 
d. ale. 


3.119*0* 

5.87(A) 


forms Oa 
HOBr, 
HBrOj, HF 


s. ale., et, alk., CSz | 35 


8.65*0® 

2.341 

2.01 

2.01 V* 

4.164 V* 
6.21 1 Y* 

3.8 

5 . 192 V* 

4.258*® 


320.9 

256 

- Ha 0.1 30 
tr .-20 
>120 
721 

d. 

580 

d. < 500 


a. ch(., eSa 


12501T* 

12517* 

61.080* 165»oo 


8 . a., NH 4 NO, 


26.61 »°alc.; o.4i** et. 
a. a., KCN, NH 4 salts; 










PHYSICAL CONSTANTS OF 



Name 

Formula 

EM 

IBBSi 

1 

Cadmium chlorate 

Cd(CI 03 ) 2 - 2 H 20 

315.36 

deliquescent I 

2 

chloride 

CdClz 

183.32 

white, cubic I 

3 

chloride 

CdCl 2 * 2 »/ 2 H 20 

228.36 

color!., monocl. * 

4 

cyanide 

Cd(CN )2 

164.45 


5 

dithionate 

CdS 206 * 6 H 20 

380.63 

trjclinic 

6 

ferrocyanide 

CdaFeCCN)* 

436 . 78 


7 

fluoride 

CdF 2 

150.41 

cubic 

8 

formate 

Cd(HC 02 ) 2 * 2 H 20 

238 . 48 

monocl. 

9 

hydroxide 

Cd (0H)2 

146,43 

white, trig. 

10 

iodate 

CddOj); 

462 25 

pale brown crysts 

11 

iodate 

Cd(I 03 ) 2 *H 20 

480.27 


12 

iodide (a) 

Cdli 

366 . 25 

brownish, hex. 

13 

iodide (^) 

Cdiz 

366 . 25 


14 

lactate 

Cd(C 3 H 50,)2 

290.55 

needles 

15 

nitrate 

Cd(N03)2 

236 . 43 


16 

nitrate 

Cd(N03)2-4H20 

308.49 

needles 

17 

oxalate 

CdC204 

200.43 

colorl. 

18 

oxalate 

CdC204*3H20 

254.48 

colorl, crysts. 

19 

oxide 

CdO 

128.41 

brown, cubic 

20 

oxide 

CdO 

128.41 

brown, amorph. 

21 

oxide, sub- 

CdiO 

240 . 82 

green, amorph. 

22 

permanganate 

Cd(Mn 04 ) 2 ‘ 6 H 20 

458.37 


23 

phosphate 

Cdj(P04)2 

527.19 

amorphous 

24 

phosphate (dihydrogen) 

Cd(H2P04)2*2H20 

342.43 

triclinic 

25 

phosphate, pyro- 

Cd2P207*2H20 

434.81 


26 

potassium iodide 

Cdl 2 - 2 KI- 2 H 20 

734 . 31 

deliquescent 

27 

selenate 

CdSe 04 * 2 H 20 

291.40 

rhombic 

28 

selenide 

CdSe 

191.37 

gray-brown; hex. 

29 

silicate 

CdSiOj 

188 47 

rhombic 

30 

sulfate 

CdS04 

208.47 

rhombic 

31 

sulfate 

CdS 04 H 20 

226 49 

monoclinic 

32 

sulfate 

3CdS04-8H20 

769.54 

monoclinic 

33 

sulfate 

CdS04*4H20 

280.53 


34 

sulfate 

CdS04*7H20 

334 58 

monoclinic 

35 

sulfide (greenockite) 

CdS 

144.47 

yellow-orange, 

hex. 

36 

suinte 

CdSOj 

192.47 

crystals 

37 

teliuride 

CdTe 

240.02 

black, cubic 

38 

tungstate 

CdW04 

360 . 33 

yellow, rhombic 

39 

Calcium 

Ca 

40.08 

silvery met., 
cubic 

40 

acetate 

Ca ( C 2 H j 02 ) 2 *H 20 

176. 18 

needles 

41 

aluminate 

Ca(Al 02)2 

158.02 

color!., rhombic 
or monocl. 

42 

aluminum silicate 
(anorthite) 

CaO'AIzOi'TSiOz 

278.14 

triclinic 

43 

ammonium arsenate 

NH 4 CaA 804 * 6 H 20 

305.13 

plates, monocl. 

44 

ammonium phosphate 

NH4CaP04-7H20 

279,24 

monoclinic 

45 

arsenate 

Caj(As04)2 

396.06 

white powder 

46 

arsenide 

Ca 3 A 82 

270.06 

red crystals 

47 

borate, meta- 

Ca(B 02 ) 2 - 2 H 20 

161.76 

color!., cubic 

46 

boride 

CaBc 

105.00 

black, cubic 

40 

bromate 

Ca(Br0j)2*H20 

313.93 

monoclinic 

60 

bromide 

CaBrt 

199.91 

deliq. needlea 





INORGANIC COMPOUNDS 
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SpeciGo 

Gravity 

Mel tins 
Point ®C. 

Boiling 
Point °C. 

Solubility in 100 Parts | 

Cold Water 

Hot Water 

Other Reagents 

2.3 

80 


2980® 

48765® 

s. a., act 

4.047^/° 

568 

960 

900® 

147100 ® 

1 . 52 ’ 5® ale.; i. et, act 

3.327 

tr. 34 


16820® 

ISO’Oo® 

2.05’ 5 ® m. ale. 


d. > 200 



1.7»5® 


8 . a., NH 4 OH, KCN 

2.272"/” 

d. 







i. 


s. HCI 

6.64 

520 

>1200 

4 . 3525 ® 


s. a.; i. ale., NH 3 

2.44 

d. 


V. 8. 



4.79*/° 

d. 300 


0.000262 5® 



6.43 ' 

d. 


si. s. 

si. s. 

S. HNO 3 , NH 46 H 

6.43*®/° 

tr. 160 


s. 


S HNO 3 

5.67o’y” 

385 

713 

79.8®® 

127.6’®®° 

s. a., ale., et.. 






NH 40 H; 8 l.s.NH, 

5.305”/” 









10 

12 5 

i a'c 


350 


109.7®" 

32659.5° 

V. 8 . a. 

2.455*/° 

59.4 

132 

2150 ® 


s. ale., NHj; i. HNOj 

3.32V° 

d. 340 


0.00337’*° 

0.009 


3.32*/” 

d. 




s. a., NH 4 OH 

(anhyd. ) 





8.15 



i. 

1 . 

s. a., NH 4 salts; i. alk. 

6.95 

d. 900-1000 


1. 

i. 

s. a., NH 4 salts; i. alk. 

8.192 V” 

d. 





2.81 

d.95 


V. s. 




1500 


i. 



s. a., NHj salts 

2.742*/° 

d. 100 




s. HCl; i. ate., et 

4.965*/” 

900 




3.359 



137»5® 



3.632 

d. 100 


V. 8. 



5.81*/” 

>1350 




d. a. 

4.93 Y° 

1242 





4.691*/” 1 

1000 


76.5®" 

60.8’®®° 

i. act. NHj 

3.78620® 

tr. 108 


s. 

s. 


3.09 

tr. 41.5 


114.20° 

127.6^®® 


3.05 1 



s. 

s. 

i. ate. 

2.48=^/” 

tr. 4 


350-*® 


i. ale. 

4.58 

1750 loo.tm. 

subl. in 

0,000001 

colloidal 

s. a.; V. 8 . NH 4 OH 



Ni 980 





d. 


si. 8 


s. a., NH 4 OH; i. ale. 

6 . 20 ^/” 

1041 




d. H NO 3 ; i. a. 




0.05 


s, NH 4 OH 

1.5520^ 

810 

1200130 

d. 

d. 

s. a. ; si.s. ale. 


d. 


520° 

45.5»®° 

sl.s. ale. 

3.6720® 

1600 


d. 


s. HCI 

2.765 

1551 





1.905’*'’ 

d. 


0.02 

8. 

s. NH 4 CI; i. NH 4 OH 

1.561 »*« 

d. 


i. 

j. 

d. 

i. 

8. a. 

2.5’ i 

d. 


d. 

d. 

s. a. 


~ 2 H 20 , 


0.40*0® 

0.40»®® 

8 . a., NH 4 salts 


200-300 





2.33150 



i. 

i. 

s. H NO 3 

3.329 

d. 


V. 8. 







3.353V" 

760 

810 

1250 ® 

312105® 

i 

8. ale., act; si. 8 .NH 3 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 









172 


PHYSICAL CONSTANTS OF 


■ 

Name 

Formula 

Formula 

Weight 

Cryatalline Form 
and Ck>lor 

E 

Calcium bromide 

CaBr 2 * 6 H 20 

308.01 

hexagonal 

M 

carbide 

CaC 2 

64.10 

gray, rhombic 


carbonate (aragonite) 

CaCOs 

100.09 

colorl., rhombic 

li 

carbonate (calcite) 

CaCOj 

100.09 

coiort., hex. 

5 

chlorate 

Ca(Cl 03 )a* 2 H 20 

243.03 

deliq., monocl. 

6 

chloride (hydrophillte) 

CaCia 

110.99 

deliq., cubic 

7 

chloride 

CaCla'HaO 

129.01 

colorl. 

8 

chloride 

CaCl 2 * 6 H 20 

219.09 

colorl., trig. 

9 

chromate 

CaCr 04 - 2 H 20 

192.12 

yellow, monocl. 

10 

citrate 

Ca 3 ( Cft H 5 O 7 ) 2 * 4 H 20 

670.50 

colorl. needles 

11 

cyanide 

Ca(CN )2 

92.12 

cubic 

12 

cyan a mi da 

CaCNz 

80.11 

colorl., rhombdri. 

13 

dithionate 

CaS206*4 H 2 O 

272.26 

trigonal 

14 

ferrocyanide 

Ca 2 Fe(CN) 6 * 12 H 20 

508.31 

yellow, tricl. 

15 

fluoride (fluorite) 

CaFa 

78.08 

cubic 

16 

fluosilicate 

CaSiF* 

182.14 


17 

fluosilicate 

CaSiFf 2 H 20 

218.17 

tetragonal 

18 

formate 

Ca(H 002)2 

130.12 

colorl., rhombic 

19 

hydride 

CaH 2 

42.10 

crysts. or white 
powder 

20 

hydroxide 

Ca(OH )2 

74.10 

colorl., hex. 

21 

hypochlorite 

Ca(ClO) 2 * 4 HiO 

215.06 

feathery crysts. 

22 

hypo phosphate 

Ca 2 P 206 - 2 H 20 

274.15 

granular 

23 

iodate (lautarita) 

Ca(IO,), 

389 92 

triclinic 

24 

iodide 

Cal 2 

293 92 

deliquescent 

plates 

25 

iodide 

Cal 2 * 6 H 20 

402.02 


26 

lactate 

Ca(C3HsO»)2-5H20 

308.30 

colorl. 

27 

magnesium carbonate 
(dolomite) 

Ca 0 -Mg 0 ' 2 C 02 

184.42 

trigonal 

28 

i magnesium silicate 

(diopside) 

Ca 0 *Mg 0 * 2 Si 02 

216.52 

white, mor»ocl. 

29 

molybdate 

CaMo04 

200.03 

tetragonal 

30 

nitrate (nitrocalcite) 

CaCNOj)* 

164.10 

colorl., cubic 

31 

nitrate 

Ca(NO,)2'4H20 

236.16 

monocl. 

32 

nitride 

CajNa 

148.26 

brown crystals 

33 

nitrite 

Ca(N 02 ) 2 -H 20 

1 150.11 

deliq., hex. 

34 

oxalate 

CaC204 

1 128.10 

colorl., cubic 

35 

oxide (lime) 

CaO 

56.08 

colorl., cubic 

36 

permanganate 

Ca(Mn04)2-4H20 

350.00 

purple prisms 

37 

peroxide 

CaOz-SHaO 

216.21 

pearly, tetrag. 

38 

phosphate, di- 

CaHP 04 * 2 H 20 

172.10 

monocl. plates 

39 

phosphate, hypo- 

Ca 2 P 204 - 2 H 2 O 

274.15 

granular 

40 

phosphate, meta- 

Ca(P03)2 

198.04 

white 

41 

phosphate, mono- 

CaH4(P04)2*H20 

252.09 

triclinic 

42 

phosphate, pyro- 

CazPzOr 

254.12 

color!, biaxial 

43 

phosphate, pyro- (brushite) 

Ca 2 p207*5H20 

344.20 

monocl. 

44 

phosphate, tri- 

Cas(P04)2 

310.20 

white, amorph. 

45 

phosphide 

CaaPa 

182.20 

rod crystals 

46 

phosphite, ortho- 

2 CaHP 03 - 3 H *0 

294.19 





f^hotphite. hypo- 

plumbato 

plumbito 


Ca(HjPO,)t 

Ca 2 Pb 04 

CaPbOs 


170.07 
351 . 38 
279.30 


colorl., monocl. 
yallow powder 
oryatallina 









INORGANIC COMPOUNDS 


Specific 

Gravity 


2 . 22 ’ 8 ® 
2.93 

2.711^/® 


2.18 

1.7 

3 . 18020 ° 

2 . 662 ’ 7.50 

2.25 

2.015 

1.7 


-4.591 ’5° 
3.966'/® 


5.71(97%) 


Me! tins 

Boilinf; 


Solubility 

n 100 Parts 

Point °C. 

Point °G. 

■MPmmimiigiagsii 

Other ikeagents 

' 

38.2 

149-150 

6940 ° 

V. 8 . 


2300 


forms C 2 H 2 



d.825 


0 . 001220 ® 

0 . 002 ’ooo 

8 . a., NH 4 CI 

1339103»tia. 


0.0014250 

0 . 002 ’ooo 

8. a., NH 4 CI 

--H 2 O >100 


177.7«° 



772 

>1600 

59 . 50 ° 

3472*00 

8 . aic. 



8. 

8 . 


29.92 

- 6 H 2 O, 200 

V. 8. 

V. 8. 

8 . aic. 

- 2 H 2 O 200 


900 

18.2^50 


- 2 H 2 O, 130 

- 4 H 2 O. 185 

0.085**° 

0.096250 

0.0065’*° ale. 



8. 

d. 




8. d. 

d. 


d. 110 

- 4 H 2 O, 78 

40.65**° 

125’0oo 

i. aic., act. 




1 50*0° 


1330 


0.001 6* •° 

0.00172*0 

si. 8 . a. 



si. 8 . d. 


8 . HCl HF ale. 



d. 


a. HiRiFj 






d. 


1600 

18.41000 

i. aic., et. 

d. 675 


d. 



-H 2 O, 580 


0.1850° 

0.077’ ooo 

8 . NH 4 CI 

d. 


deiiq. 

d. 

d. a. 

- 2 H 2 O 200 


i. 


a HCl H 4 PtOt 

d. 


0.4 ’ 50 

0.951 000 

8. HNOi 

575 

718 

1820 ° 

426’ 00 ° 

s. a., abs. ale.; tel. 

42 

160 

7540 ° 

V. 8 . 


- 3 H 2 OJOO 


10.5 

CD 

® h. aic.; i. et. 

d. 730-760 


0.032’*° 



1391 










561 


1020 ° 

376’*’° 

14’ 5 ® ale.; 8 . amyl. 





ale., NHj 

42.7 


2660° 

V. 8. 


900 


d. 

d. 

s. dil. a.; i. abs. aJc. 



770 ° 

41790° 

8. 90 % ale. 

d. 


0.00067’ J° 

0.0014*5° 

8. a.; i. ac. a. 

2570 

2850 

forms 


8. a. 



Ca(OH )2 



d. 


331*-*° 

38825° 


- 8 H 20,100 

expl. 275 

81.8. 

d. 

s. a.; i. ale., et 

d. 


0.0224 5° 

0.075’ 00 ° 


- 2 H 2 O, 200 


i. 


8 . HCl, H 4 P 2 O 6 

975 


i. 

i. 

1 i. a. 

"HiO, 100 

d. 200 


d. 


1230 


i. 


8. a. 



si. 8. 


8. a.;i. NH4CI 

1670 


0.0025 

d. 

a. a. 

>1600 


d. 


8 . dil. a.; L aic., et 

•- 3 H 2 O, 200- 


si. 8 

d. 

8. NH 4 Ci 

300 





d. 


17 

8. 

i. ale. 

d. 


i. 


8. a. 



si. s. 
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PHYSICAL CONSTANTS OF 


Calcium potassium sulfate 
(syngenite) 
salicylate 
selenate 
silicate (a) 

( pseudo wollastonite) 
silicate (3) 
(wollastonite) 
silicide 

sodium sulfate 
sulfate (anhydrite) 

sulfate (gypsum) 

10 suifhydrate 

11 sulfide (oldhamite) 

12 sulfite 

13 tartrate 

14 thiocarbonate 

15 thiocyanate 

16 thiosulfate 

17 tungstate (scheelite) 

18 Carbon, cf. table of organic 

compounds 

19 Carbon, amorphous 

20 Carbon, graphite 

21 Carbon, diamond 

22 dioxide 


23 disulfide 


24 monoxide 


monosulfide 
oxybromide (carbonyl 
bromide) 

oxychloride (carbonyl 
chloride or phosgene) 
oxysulfide (carbonyl 
sulfide) 
selenosuifida 
silicide 


CaK2(S04)2*H20 

Ca(C7H50,)2*2H20 

CaSe04-2H20 

CaSiOi 


CaSi2 

CaS04-2Na2S04*2H20 

CaS04 

CaS04*2H20 

Ca(SH)2-6H20 

CaS 

CaS03*2H20 

CaC4H406*4H20 

CaCSj 

Ca(CNS)2*3H20 

CaSzOj-eHiO 

CaW04 



poisonous gas 


yellow liquid 
gray crystals 


suboxide 
tellurosulfide 
thionyl chloride 
i (thiophosgene) 

34 thionyl perchloride 

35 Carle carbide 

36 fluoride (fluooerite) 

37 hydroxide 


CSCI4 

CeC2 

CefA-HzO 

2Ce02*3H20 


gas 

yellow-red liq. 
yellow-red liq. 

golden yellow liq. 
red, hexagonal 
brown, amorph. 
yellow gelatinous 


hydroxy nitrate 


Ce(OH)(NO,),*3H*0 
CeO, 


red, monoct. 
white, pale yel. 









INORGANIC COMPOUNDS 


ITS 


SpcciOc 

Gravity 


Melting 
Point °C. 


Boiling 
Point ®C. 


Solubility in 100 Parts 




tr. 1190 toa 


1.873<«« 

6.06 


•2HzO, 80 

1450 Ir. 1193 10 0 . 29820 <» 

monocl. rhomb. 

“liHzO 2f» - 2 H 2 O, 163 0 . 2230 ® 


-2HaO.100 d.650 


0.0043<** 

0.0370® 


0.1619^000 g,a., NaaSzOj. 

NH 4 salts 

0.25750O s.a., gly., NazS^Oj, 

NH4 salts 
V. 8. 8. ale. 

d. 8. a. 

O.OO27900 8 . HaSOa 

0.22»5° 8i. 8. ale. 

8. ale. 

V. 8. V. 8. ale, 

d. 1. af€. 

8. NH4CI;I. a. 


1.8 to 2.1 
2.25«‘' 

3.51«« 
liQ.1.101 
1.53(A) 

■olid 1.56 

liq, 1-261 ir -108.6 
2.63(A) 

liq. 0.814 -207 


4200 

4200 

4200 

•ubl.-78.5 


i. i. a., alk. 

i. i. a., alk. 

i. i. a., alk. 

90.1«®c.c. 8. a., alk. 


0.01450® s. ale., et 


0.00440®; 0.001850®; 8. ale., Cu2Cl» 

3.50“c.c, 2.3220®c.c. 


8. et., CSjt; I. ale. 


liq 1 24-870 -138.2 

2. 10<A) 

1.98 -85 

2.5 


liq. 1.1140® -107 

2.9 so® -54 

1.509*5® 


8. ae. a., CCU; d. a. 


133o®c .c. I 40.35o®c.c. V.8. alk., ale. 


8. CSz; 8l. 8. ate. 

8. HNO3. H*S04;i. 

ale., et 
s. et. 

8. CSi, bz- 


8. a.; sl.s.aik.carbon- 
ate; i. alk. 
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PHYSICAL CONSTANTS OF 


1 Ceric peroxide 

2 silicide 

3 sulfate 

4 Cerium 

5 Cerout acetate 

6 acetate 

7 bromate 

8 bromide 

9 carbonate 

10 chloride 

11 dithionate 

12 fluoride 

13 hydroxide 


molybdate 

nitrate 

oxalate 


e 

oxychloride 
phosphate (monazite) 
phosphate, meta- 
£ selenate 

'3 sulfate 

4 sulfate 

5 sulfide 

6 tungstate 
Cesium 

bromate 
bromide 
bromide, tri« 
bromoiodide 
carbonate 
carbonate, acid 
chloraurate 
chloride 

chioropiaiinate 
chromate 
cyanide 
fluoride 
fluosiiicate 
hydride 
hydroxide 


iodate, per 


todide, tri- 
mercuric bromide 
mercuric chloride 
nitrate 
nitrite 
oxide, mono 
oxide, di- 


CeOj 

CeSiz 

Ce(S04)2*4Ha0 

Ce 

CeCCzHjOz), 

Ce2(C2H30z)«-3Hz0 

Ce(Br03)3-9H20 

CeBrj-HzO 

Ce2(C03)3*5H20 

CeCIs 

Ce2(S206),*15H20 

C 6 F 3 

2Ce(0H)3*3H20 

Col3*9H20 

Ce2(Mo04)i 

Ce(N03)3*6H20 

Cez ( C204)3*9H20 

Ce 203 

Ce 203 * 2 Ce Cl* 

CeP 04 

Co(PO,), 

Ce2(Se04)3 
Cez ( 804)3 

Ce2(S04)3-8Hi0 

CozSz 

Cez(W04)i 

Cs 

CsBrOi 

CsBr 

CsBrs 

CsBrlz 

CszCO] 

CsHCO, 

CsAuCU 

CsCi 

CszPtCl# 

Cs 2 Cr 04 

CsCN 

CsF 

CszSiF* 

CeH 

CsOH 

CsIOs 

C 8 IO 4 

Csl 

Csl, 

CeBr*2HoBrj 

CsClHgClz 

CsN03 

CsNOz 

CizO 

CszOz 


Formula 

Weight 

Crystalliue Form’ 
and Color 

188.13 

red 

196.25 


404.31 

yellow, rhombic 

140.13 

Steel gray; cubic; 
hex. 

317.26 

colorl. 

688.57 

color!, needles 

686.02 

colorl., hex. 

397.89 

colorl. needles 

550.37 

white powder 

246.50 

white, deliq. 

1030.86 

triciinic 

197.13 


436.36 


683.03 

1 colorl. crystals 

760.11 

* yellow, tetrag. 

434.25 

color!., deliq. 

706.46 


328 . 26 

white powder 

821 .26 

purple 

235.11 

monocl. or rhomb. 

377 . 07 


709.14 

rhombic 

668.44 

white, monocl. 
or rhomb. 

712.57 

triclinic 

376.44 

yellow crystsle 


1024.02 

132.91 

260.83 

212.83 

372.66 

466.67 
325.82 

193.92 
471.94 
168.37 


yellow, tetrag. 
silvery met., hex. 


cubic 

rhombic 


white, deliq. 
rhombic 
yellow, monocl. 
colorl., deliq. 
cubic 

yellow, cubic 
yellow, monocl. 
colorl. 

colorl. cubic 

cubic 

crystalline 

gray, deliq. 

monocl. 

rhombic 

cubic 

rhombic 

cubic or rhombic 
hexagonal 
yellow orytta. 
orange-red 
pale yellow 
needles 

chocolate brown 














INORGANIC COMPOUNDS 
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Speci6c 

Gravity 

Melting 
Point ®C. 

Roiling 
Point °C. 

Solubility in 100 Parts 


Cold Water 

Hot Water 

Other Reagents 







1 

5.67^70 



i. 



2 




S. d. 



3 

6.920®cubic 

645 

1400 

i. 

slowly 

s. dil. a.; i. ale. 

4 

6.7 hex. 




oxidized 




308d. 


20 >5° 

1275® 


5 


- 3 H 2 O, 115 

d. 

26.4515® 

16.276® 


6 


49 

d. 




7 


d. 



s. 


8 




i. 


8. (NH4)2C0, 

9 







3.922® 

822 


100 

d. 

30, ale.; 8 . act 

10 

2.288 






11 

5.8 

1324 


i. 





12 







13 



d. 

8 . 



14 

5.03 ir 

973 





16 


- 3 H 2 O, 100 

d. 200 

8 . 

V. 8. 

50, ale.; s. act. 

16 


- 8 H 2 O. 110 


0.053^5° 


i. H 2 C 2 O 4 

17 

6.9 to 7.0 




S. H 2 SO 4 

18 







19 



5.22 




i. 

i. 

s. a. 

20 

3.27 






21 

4.456 






22 

3.91 



18.98°® 

0 41000 


23 

2.886<7» 

- 8 H 1 O, 630 


2500 

7.6*0° 


24 

5,020”® 

d. 


i. 

d. 

8 . dil. a. 

25 

6.77 »«*® 

1069 





26 

1,90200 

28.5 

670 

d. 


s. a., ale. 

27 

4.10‘* >• 

420 


4. 54500 



28 

4.433 

636 

1300 

123^5® 


d, ale. 

29 


180 



8 . 


30 


195.5 


d. 


8 . ale. 

31 


d. 610 


260.750® 

V. 8. 

11 . 1 ’»®, 20 . 17*®, ale. 

32 


- 1 COi, 1 75® 


210 ’ 5® 

V. 8. 

8. ale. 

33 




0.5»o® 

27.5’00® 

s. ale. 

34 

3.9720* 

646 

1290 

161 . 40 ® 

270.5’oo® 

s. ale. 

35 




0 . 0240 ® 

0.377’oo® 


36 

4.237 



71.35’5® 

88.6650® 


37 



‘ 8 . 


i. ale. { 

38 

3.586 7 ® 

683 

1250 

366.5>*® 


i. ale. 1 

39 

3.3756’*® 



60’7® 

less s. hot 

1 . ale. 1 

40 

2.7 

d. 


d. 


d. a. 

41 

3.675”® 

272 


385’ 5® 

305.350® 

s. ale. 

42 

4.85 



2.65*° 



43 

4 259 7** 



2.15’5® 

s. 1 


44 

4'.5lV‘’ 

621 

1280 

440 ® 

160*’® i 


45 


207.5 


V. si. 8 . 



46 




0.807’*° 


s!. s. ale. 

47 




1.44 ’7® 


i. ahs. ale. 

48 

3.6877® 

414 

d. 

9 . 330 ® 

197 ’00® 

8 . act.; 8 l. s. abs. ale. 

49 




V. 8 . 

V. 8 . 


50 

4.36 

360 to 400 d. 


V. 8 . 

d. 

reduced by Hi 

51 

4.47’»® 

400 to 600 

-0, 650® 

8 . 

d. 


52 

4.260® 

400 


d. 



53 
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PHYSICAL CONSTANTS OF 


1! 

Name 

Formttta 

Formala 

Weight 

Crystalline Form 
and Color 

11 

Catium oxide, tetra- 

C 82 O 4 

329,82 

yellow crysts. 

li 

^ perchlorate 

CsCIOa 

232.37 

colorl., rhombic 

11 

periodate 

C 8 IO 4 

323.83 

rhombic plates 

II 

permanganate 

CsMn04 

251 . 84 

violet, rhombic 

5 

silicotungstate 

C8,SiW«0« 

3970.38 

white crysts. 

6 

sulfate 

C 82 S 04 

361.88 

rhombic needles 

7 

sulfate, acid 

CSHS 04 

229.98 

rhombic 

8 

sulfide 

C82S-4H20 

369 . 94 

white, deliq. 

9 

sulfide, di- 

C 82 S 2 

329.94 

dark red, amorph 

10 

sulfide, di- 

CS 2 S 2 * H 2 O 

347.96 

crystalline 

11 

sulfide, tri- 

CS2Sj 

362.00 

orange 

12 

sulfide, penta- 

CS 2 S 5 

426.12 


13 

tartrate, acid 

CSHC 4 H 406 

281.99 

rhombic 

14 

Chloric acid 

HCI03-7H20 

210.58 

liquid 

15 

Chlorine 

CI 2 

70.91 

rhombic or greerv- 
yeilow gas 

16 

hydrate 

Cl2*8H20 

215.04 

rhombic 

17 

oxide, mono- 

CI 2 O 

86.91 

yellow-rod gas 
or red- brown 
liq. 

18 

oxide, di- or per- 

CIO 2 

67.46 

red- yellow gas 

19 

oxide, hept- 

CI 2 O 7 

182,91 

colorl. liq. 

20 

oxide, tetra- 

ClO< (?) 

99.46 


21 

bhlorottannic acid 

HzSnCU-SHzO 

441 55 

deliq. 

22 

Chlorotulfonic acid 

HOSO 2 CI j 

116 52 

colorl. liq. 

23 

Chromic acetate 

Cr2(C2H,02V2H20 

494.32 

green 

24 

' arsenide 

Cr As 

126.92 

gray, hex. 

25 

boride 

CrB 

62.83 

silvery crysts. 

26 

bromide 

CrBrj 

291 .76 

olive green, hex. 

27 

bromide 

CrBrj-SHzO 

399.85 

green hex. plates 

28 

carbide 

CrsCz 

180.05 

gray crysts. 

29 

chloride 

CrClj 

158.38 

pink, trigonal 

30 

chloride 

CrCli-eHzO 

266.48 

violet or green 
hex. plates 

31 

fluoride 

CrFa 

109.01 

green, rhombic 

32 

hydroxide 

Cr(OH)j 

103.03 

green or blue 
gelatinous 

33 

hydroxide 

Cr(0H)3*2H20 

139.07 

green 

34 

nitrate 

Cr(N03)3-9H2O 

400.18 

purple prisms 

35 

nitrate 

Cr(N03)3-7ViH20 

373.15 

purple, monocl. 

36 

nitride 

CrN 

66.02 

amorphous 

37 

oxide 

Cr203 

152.02 

dark green, hex. 

38 

phosphate 

CrP04*3H20 

201.04 

blue-green 

39 

phosphate 

CrP04*6H20 

255.09 

violet, tricl. 

40 

phosphide 

CrP 

82.99 

gray-black 

41 

silicide 

CrjSi2 

212.15 

gray, tetrag. 

42 

sulfate 

Cr2(S04)j 

392.20 

rose, powder 

43 

sulfate 

Cr2(S04)3*5H20 

482.28 

green 

44 

sulfate 

Cr2(S04)j*16H20 

662.44 

violet 








INORGANIC COMPOUNDS 
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^Specific 

GraTity 


4.243^4f^“ 



1.282»‘« 

iq.1.56-s> 

2.49»®(A) 

1.23 

2.9(A) 


2.4«»«(A) 


Boiling 
Point ®G. 


9^9730cnai 

ex pi, 100 





30ioo« 

more sol- 
uble. 
1.31 «o® 

0.52100O 

220’°°° 


20000®* c.c. forms 

HOCI 

2000^® c.c. forms 

Cli. O2. 



D. 57 3 00; 

310>o®c.c. 1 17730®c.c. 


s. alk. 

s. alk.; H 2 SO 4 ; 1 / 

axpJ. with C oompds. 

8. alk., H 2 S 04 ;expl. 18 

with C compds. 


1.9712** 

1.787-2** 


82; expl. 
d. 


6.68 

2.7673** 

1.835V° 


'-3VaH20, 100 1 


3800 

1200-1 500d. 


-2H2O, 100 
d. 100 
d. 


-IOH2O, 100 



8 . bz. 

formed from -w 

A0CIO4 + l2 

21 

d. ale.; i. CSg 22 

i. ale. 23 

i. a. 24 

i. d. a.; d. by fz 26 

V. s. ale. 26 

V. 8. alc.« fused 27 

i. et. 

8. d»i. HCI 28 

i. a., act., eSa 29 

8. aic.; i. et. 

si. 8. a.; i. ale., NHs 31 

8. a., alk.; sU a. NH3 32 

8. a., alk. 33 

8. a., alk., ale., act 

i. a., alk. 
si. s. a. 

a. a., alk.; i. ac. a. 
s. a., alk.; i. ac. a. 
s. HNO3+HF; i. a. 40 

a. HCI, HF; i. H2SO4, 41 

HNOj 

1. a. 42 

8. ale., H2SO4 43 

44 


'Alto a soluble modification. 












PHYSICAL CONSTANTS OF 


lao 



Name 

Formula 

Formula 

WeiKht 

Crystalline Fcarm 
and Color 

1 

Chromic sulfate 

Cr2(S04)3*18H20 

716.49 

violet, cubic 

2 

sulfide 

Cr 2 S 3 

200.20 

brown>black 

powder 

3 

sulfite 

Cr 2 (SO,), 

344.20 

greenish- white 

4 

Chromium 

Cr 

52.01 

gray, cubic 

5 

dioxide 

Cr 02 

84.01 

brown or black 
powder 

6 

tetrasulfide 

Cr 3 S 4 

284 . 27 

qray-black 

powder 

7 

trioxide (chromic anhyd. ) 

CrOj 

100.01 

red, rhombic 

8 

Chromous carbonate 

CrCOs 

112.02 

blue-green 

amorph. 

9 

chloride 

CrClz 

122.92 

white, deliq. 

10 

fluoride 

CrFi 

90.01 

gray, monocl. 

11 

hydroxide 

Cr(OH )2 

86.03 

yellow-brown 

12 

iodide 

Crl 2 

305.85 

gray-white 

13 

oxalate 

Cr C 204 * H 2 O 

158.05 

yel. wh. powd. 

14 

oxide 

CrO 

68.01 

black powder 

15 

sulfate 

CrS04*7H20 

274.18 

blue 

16 

sulfide (daubrelite) 

CrS 

84.07 

black powder 

17 

Chromyl chloride 

Cr 02 Cl 2 

154.92 

dark red liq. 

18 

Cobalt 

Co 

58.94 

silvery met., 
cubic 

19 

arsenosulfide (cobaltite) 

CoAsS 

165.91 

cubic 

20 

boride 

CoB 

69.76 

prisms 

21 

bromoplatinate 

CoPtBr** 12 H 20 

949.86 

trigonal 

22 

carbonyl 

Co(CO )4 

170.98 

orange crysts. 

23 

chloroplatinate 

CoPtCl 6 - 6 H 20 

575.01 

trigonal 

24 

chlorostannate 

CoSnCU* 6 H 20 

498.48 

rhombic; trigonal 

25 

iodoplatinate 

CoPtU-SHzO 

1177.83 

trigonal 

26 

phosphide 

C 02 P 1 

148.86 

needles 

27 

siiioide 

CoSi 

87.00 

needles 

28 

Cobaltic boride I 

CoB 

69.76 

prisms 

29 

chloride 

C 0 CI 3 

165.31 

red crysts. 

30 

chloride, dichro 

Co(NH5)3CI,*H20 

234.42 


31 

chloride, luteo 

Co(NH,)6CIj 

267.50 

org., monocl. 

32 

chloride, praseo 

Co(NH3)4Cl3-H20 

251.46 

green, rhombic 

33 

chloride, purpureo 

Co(NH 3 )fCl 3 

250.47 

rhombic 

34 

chloride, roseo 

Co(NH|)5Cl3-H20 

268.49 

brick red 

35 

chromate 

2 CoO*Cr 03 * 2 H 20 

! 285.92 


36 

hydroxide 

Co(OH)3 

109.96 

black 

37 

oxide 

C 02 OJ 

165.88 

black 

38 

potassium nitrite 

2Co(N02)3*6KN02*3H20 

958.60 

yellow orisms 

39 

sulfate 

C 02 ( 804)3 

406.06 

blue crysts. 

40 

sulfide 

C 02 S 3 

214.06 

black crysts. 

41 

sulfide, di* 

CoSz 

123.06 

black, cubic 

42 i 

Dobalto<*€obaltfe oxide 

C 03 O 4 

240.82 

black, cubic 

43 t 

3obaltoiM acetate 

Co(C2H302)2-4H20 

249.09 

red- violet, 
monocl. 

44 

ammonium chloride 

CoCl 2 *NH 4 Cl- 6 H 20 

291.45 

red, deliq. 

45 

ammonium sulfate 

CoS04*(NH4)2S04*6H20 

395.24 

monoclinic 

46 

arsenate (erythrite) 

Co3(A804)2’8H20 

598.77 

red, monocl. 

47 

arsenite 

Co,H*(A80j)4*H20 

692.62 

rote red 

48 

bromate 

Co(BrOi)2-6H20 

422.87 

red, octahdri. 

49 

bromide 

Co Brz 

218.77 

deliq., green 







INORGANIC COMPOUNDS 


ui 


Spcjcific 

Gravity 


Melting 
Point ®C. 





Boiling 
Point °G, 


-12H20,100 


Solubility in 100 Parta 


Hot Water I Other Rea 


8 . h. HNOs 


8 . HCI, dil.H2S04; 

i. HNO, 

8 . H NOj 


8 . HNO3; i. HCI, dil 

HzSO* 

206.7 1000 8.H2SO4, ale., et. 

i. et. 

V. s. si. 8 . ale.; i. et. 

s.h. HCI; i. abs. ate. 


i. dil. HNOj 
si. 8 . ale. 



1 . 7016 * 0 ^ 

1.847 

1.819fr 


iViHjO, 100 
d. 900 
- HjO, 200 


4.8 

4.269 

6.07 

1.7C53'* - 4 H 2 O, 140 


s. ale., et., CSj 


8. HNO3 

8 . HCI; i. HNO 3 , 
H 2 SO 4 
8 . H NOj 


8 . a., ale. 

12.74^6 5 ^ I. ale,, NH 4 OH 


1.031 i. ale. 

24.87’ si. 8 . HCI 


s. a.; i. ale. 

8 . a. 

i. ale., et. 

S. H2SO4 
d. a. 

8 . H NOj, aq. reg- 
8. H2S04;i.HCI,HNO 


4.909 V* 


100 


i. ate. 

s. a., NH4OH 
8. a. 

8. NH4OH 
8 . a., et. 
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PHYSICAL CONSTANTS OP 



Name 

Formula 

Formula 

Weight 

Crystalline Form 
and Color 

1 

Cobaltous bromido 

CoBr 2 * 6 H 20 

326.87 

red, deliq. 

2 

carbonate (epheroco 
baltite) 

C 0 CO 3 

118.95 

red, trigonal 

3 

carbonate, basic 

2CoC03-3Co(OH)2 

516.77 

red 

4 

chlorate 

Co(CIO3)2*6H20 

333.95 

red, cubic 

5 

chloride 

C 0 CI 2 

129.85 

blue crysts. 

6 

chloride 

CoCl 2 - 6 H 20 

237.95 

red, monocl. 

7 

chromate 

CoCr04 

174.95 

yellow-brown 

8 

cyanide 

Co(CN) 2 - 2 H 20 

147.01 

buff 

9 

ferricyanide 

Co3[Fe(CN)6]2 

600.74 

red 

10 

ferrocyanide 

Co2Fe(CN)<*7H20 

455.95 

gray-green 

11 

fluoride 

C 0 F 2 2 H 2 O 

132.97 

rose red, monocl. 

12 

fluoride 

CoF2-5HF*6H20 

305.08 

orange red, trig. 

13 

fluoeiiicate 

CoSiFs-GHeO 

309.10 

pale red, trig. 


hydroxide 

Co{OH )2 

92.96 

rose red, rhombic 


iodate 

Co(10,), 

408.78 

violet needles 


iodate 

Co(IO,) 2 * 6 H 20 

516.88 

red, octahdrl. 


iodide 

Co I 2 

312.78 

deliquescent 


iodide 

CoIz- 2 HzO 

348.81 

green, deliq. 

19 

iodide 

CoIz-SHzO 

420 88 

red, hex. 

20 

nitrate 

Co(N03)2*6H20 

291 .05 

red, monoci. 

21 

oxalate 

C 0 C 2 O 4 

146.96 

red-white 

22 

oxide 

CoO 

74.94 

brown, cubic 

23 

perchlorate 

Co(Cl 04)2 

257.85 

red needles 

24 

perchlorate 

Co (C 104 ) 2 * 6 H 20 

365.95 

red, hex. 

25 

phosphate 

COj(P04)2 

366.78 

reddish 

26 

phosphate 

C03(P04)2-8H20 

610.91 

red powder 

27 

phosphite, ortho* 

CoHPO,‘2H20 

174.96 

i red-white 

28 

potassium carbonate 

CoC03-KHC03-4H20 

291.13 

rose crysts. 

29 

selenide 

CoSe 

137.90 

yellow crysts. 

30 

silicate 

Co 2 Si 04 

209.94 

ruby red 

31 

silicide 

Co 2 Si 

145.94 


32 

sulfate 

C 0 SO 4 

155.00 

red powder 

33 

sulfate 

CoS04*H20 

173.02 

red powder 

34 

sulfate (biebeorite) 

CoS04*7H20 

281.11 

red, monocl. 

35 

sulfide (syeporite) 

CoS 

91.00 

brown needles 

36 

sulfite 

CoSOs-SHjO 

229.08 

red 

37 

Columbic acid 

3Cb205-7H2a 

923.67 

white, snnorph. 

38 

Columbiuin (niobium) 

Cb(Nb) 

92.91 

steel gray * 

39 

bromide 

CbBr* 

492.49 

purple-red 

40 

chloride 

CbCis 

270.20 

yellow needles 

41 

fluoride 

CbFs 

187.91 

color!., monocl. 

42 

hydride 

CbH 

93.92 

gray powder 

43 

nitride 

CbN 

106.92 

black 

44 

oxalate, acid 

CbCHCzO*)! 

538.05 

monocl. 

45 

oxide, mono* 

CbO 

108.91 

black, cubic 

46 

oxide, di- 

CbOz 

124.91 

black 

47 

oxide, penti* 

CbzOs 

265.82 

white cryils. 

48 

oxybromide 

CbOBr, 

348.66 

yellow crysts. 

49 

oxychloride 

CbOCi, 

215.28 

white needles 

50 

oxysulfide 

CbzOSi 

298.00 

black 










INOyRGANlC COMPOUNDS 


1S3 
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PHYSICAL CONSTANTS OF 



Name 

Formula 

Formula 

Weight 

Crystalline Form 
and Color 

1 

Copper 

Cu 

63.57 

yellow-red met., 
cubic 

2 

boride 

Cuj Bi 

212.35 

yellow 

3 

hydride 

CU 2 H 2 

129.16 

red-brown 

4 

nitride 

CujN 

204.72 


6 

peroxide 

Cu 02 -H 20 

113.59 

olive green 

6 

suboxide 

CU 4 O 

270.28 

olive green 

7 

Cupric acetate 

Cu (C 2 Hj 02)2 

181.66 


8 

acetate 

Cu(C2H302)2*H20 

199.67 

dark green, 
monocl. 

9 

aceto-arsenite (Paris green) 

( CuO AszOj ) 3 * Cu ( C 2 HjOi )2 

1013.83 

green 

10 

ammonium chloride 

CuCt 2 * 2 NH 4 CI- 2 H 20 

277.51 

blue, tetrag. 

11 

ammonium sulfate 

CuS04*4NH3-H20 

245.77 

blue, rhombic 

12 

arsenate 

Cu3(As04)2*4H20 

540.59 

blue-green 

13 

arsenate, acid 

Cu5H2(A804)4*2H20 

911.54 

blue 

14 

arsenide 

Cus A 82 

467.67 

blue, octahdri. 

15 

arsenite (Paris green)* 

CuHAsOi 

187.49 

green 

16 

bromate 

Cu(BrOj)2*6H20 

427.50 

blue-green, cubic 

17 

bromide 

CuBr2 

223.40 

black, monocl. 

18 

carbonate (azurite) 

2 CuC 03 ‘Cu( 0 H )2 

344.75 

blue, monocl. 

19 

carbonate, basic 
(malachite ) 

CuC03*Cu(0H)2 

221.17 

dark green, 
monocl. 

20 

chlorate 

Cu (CI0 j)2*6H20 

338.58 

green deliq., 
cubic 

21 

chloride (eriochalcite) 

CuCit 

134.48 

brown- yellow 
powder 

22 

chloride 

CuCl2-2H20 

170.52 

green, rhombic 

23 

chromate, basic 

CuCr 04 * 2 Cu 02 H 20 

374.75 

yellow-brown 

24 

cyanide 

Cu(CN)2 

115.61 

yellow-green 

25 

dichromate 

CuCr 207 * 2 H 20 

315.62 

black, triclinic 

26 

ferricyanide 

CU3[Fo(CN)4l2 

614.63 

yellow-green 

27 

ferrocyanide 

Cu2Fe(CN)«-7H20 

465,21 

red-brown 

28 

fluoride 

CuF2*2H20 

137.60 

blue, monocl. 

29 

fluosilicate 

CuSiF«-6H20 

313.73 

blue, deliq., 
rhombic 

30 

formate 

Cu(HC02)i 

153.61 

blue, monocl. 

31 

hydroxide 

Cu(OH)2 

97,69 

blue, gelatinous 

32 

iodate 

Cu(IOj)* 

413.41 

green, monocl. 

33 

iodate 

Cu(I0,)2-H20 

431.43 

blue, triohnic 

34 

iodate, basic 

Cu(OH)IOj 

255.50 

green, rhombic 

35 

lactate 

Cu(C,H50,)2*2H20 

277.74 

dark blue, monocl 

36 

nitrate 

Cu(NOj)2*3HfO 

241.63 

blue, deliq. 

37 

nitrate 

Cu(NOj)2*6H20 

295.68 

blue, rhombic 

38 

nitroprusside 

CuFe(CN)5N0*2H20 

315.55 

green-white 

39 

oxalate 

CuC204*ViH20 

160.60 

blue-white 

40 

oxychloride 

CuCl2*2Cu0*4H20 

365.69 

blue-green 

41 

oxide (parameiaconite) 

CuO 

79.57 

black, cubic 

42 

oxide (tenorite) 

CuO 

79.67 

black, triciinic 

43 

periodate 

CutHIO. 

351.07 

green powder 

44 

phosphate 

Cu,(P04)2*3H20 

434.72 

blue-green, 

rhombic 

45 

phosphide 

C0jp2 

252.67 

black 


^Alto oalied Scheeie's oreen. 









mORGANIC COMPOUNDS 


Specific 

Gravity 

MeltiDff 
Point ®C. 

Boiling 

Solubility in 100 Parts ! 

Point °G. 

Cold Water 

iQBiuoa 


8.92200 

8.116 

1083 

2310 

i. 

i. 

8 . H NOj, h. H 2 SO 4 

d.60 




d. HC) 


d. 300 


d. 











d. a. 

1.930 

1.882 





115 

240d. 

7.2 

20 

7, ale.; 8. et. 

s. a., NH 4 OH 







1.98 

d .110 


33.80® 

993800 

s. a. 

1.81 

d.150 


18.05*1 5° 

d. 

i. 

i. ale. 

s. a., NH 4 OH 






s. a., NH 4 OH 
s. a.,NH 40 H 

7.56 

forms CuiAs 
d. 



i. 

s. a., I\IH 40 H 

S. NH 4 OH 

2.583 

d. 180 

-GHiO, 200 

V. 8. 



498 


V s 


s. N Hj, ale., act.; i. bz. 
s. NH 4 OH, h. aq. 

3.88 

d. 220 


i. 

d. 






NaHCOa 

3.9 

d. 


'• 

d. 

8 . KCN; 0.03 aq. CO 2 


65 

d .100 

2070 ® 

V. s. 

s. ale., act. 

3.0s54 

498 

forms 

70 . 70 ® 

107.9'oo<= 

53 ’ 5= ale.; 68’5®m. ale. 



CujCli, 993 




2.39*2 

- 2 H 2 O, 110 
- 2 H 2 O, 260 
d. 

d. 

110 . 40 ® 

192.4100'- 

s. ale., et., NH 4 CI 
s. HNOj, NH 4 OH 
s. KCN, C 5 H 5 N 
s. a., NH 4 OH 



i. 



2.28Ci»“ 

-2H20,100 


Si. S. 

i. 

i. 

i d. 

s. NH 4 OH: i. HCI 

8 . NH 4 OH; i. a.. NHj 

2.9 



sl. s. 

d. 

8. HNO 3 , HCI, HP, 




ale.; i. NH, 

2.I58’»® 



233.6'*® 


0 . 16 * 0 °, 92 ‘7c ale. 

1.831 


t 

! 

12.5 

d. 

0.25 ale. 

3.3G8 

H 2 O 


i. 

d. 

s. a., NH 4 OH, KCN, 






ale. 

5.241 

d. 


0.1364*5« 

i. 

s. dil. H 2 SO 4 ; i. dii. 






HNO 3 

4.876»»‘’ 

-H 2 O, 240 

d.290 

0 . 3315 ® 

O .651000 

s. dil. H2SO4, 

NH4OH; i.dil.HNOa.alc. 

4,878’50 

d.290 


i. 

16.7 

45100 ® 

s. dil. H 2 SO 4 
sl.s. ale. 

2.0473 9'’ 

114.5 

-HNOj.170 

381400 

666 

1001 * 5° ale. 

2.074 

- 3 H 2 O, 26.4 


243 . 70 ® 



s. ale. 

d. a!k.; i. aic. . 






i. ac. a. 


-3H,0, 140 
d. 1 026 




s. a. 

6.40 



i. 

s. a., KCN, NH 4 CI 

6.45 

d. 1026 

t 


i. 

s.a., KCN, NH 4 CI 


d .110 



i. 

s. dil. HNO 3 


d. 



8 I.S. 

s. a., NH 4 OH; i. NHi 

6.35 

j 

d. 


i. 


s. HNO 3 ; i. HCI 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 

22 

23 

24 

25 

26 

27 

28 

j 

29| 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 












PHYSICAL CONSTANTS OF 


Cupric phosphite, ortho- 
salicylate 

sulfate (hydrocyanite) 

sulfate (blue vitriol or 
chalcanthite) 
sulfide (covellite) 

tartrate 

Cuprous ammonium iodide 
antimonide 
arsenide 
bromide 

carbonate 

chloride (nantokito) 
cyanide 

ferrrcyanide 

ferrocyanide 

fluoride 

hydroxide 
iodide (marshite) 
oxide (cuprite) 
phosphide 

selenide (berzelianite) 
silicide 

sulfide (chatcocite) 


26 thiocyanate 

27 Cyanogen 

28 Cyanogen compounds cf. 

organic table 

29 Dysprosium 

30 acetate 

3T bromate 

32 carbonate 

33 chloride 
chromate 
oxalate 

38 oxide 

37 phosphate 

38 selenate 

39 Erbium 

40 acetate 

41 chloride 

42 nitrate 

43 oxide 

44 sulfate 


Forniula 

Fornmlo 

Weight 

CrystalUmi Farm 
and Color 

CuHP 03 - 2 H 20 

179.59 


Cu(C7H503)2*4H20 

409.86 

blue-green 



needles 

CuS 04 

159.63 

green- white. 



rhombic 

CuS04*5H20 

249.71 

blue, triclinic 

CuS 

95.63 

black hex. or 



monocl. 

CU C4H406*3H20 

265.69 

light green powd. 

CuI-NH 4 l*H 20 

353.47 

rhombic plates 

Cu 3 Sb 

312.47 

light gray 

Cu] As 

265.62 

hexagonal 

Cu 2 Br 2 

286 . 97 

white, tetra- 



hedral 

CU 2 CO 3 

187.15 

yellow 

CU 2 CI 2 

198.05 

white, cubic 

Cu 2 (CN )2 

179. 16 

white, monocl. 

Cu3Fe(CN)6 

402 67 

brown-red 

Cu 4 Fe(CN )6 

466 . 24 

brown-red 

CU 2 F 2 

165. 14 

rod crysts. 

Cu(OH) 

80.58 

yellow 

CU 2 l 2 

380.98 

red-brown, cubic 

CutO 

143. 14 

red, cubic 

CU 6 P 2 

443.38 

gray-black 

Cu2Se 

206.10 

black, cubic 

Cu4Si 

282.34 

white, metallic 

Cu^S 

159.20 

black, rhombic 

CU 2 S 

159.20 

black, cubic 

CutS0j-H20 

225.22 

red or white, hex. 

CuCNS 

121 .65 

white powder 

C 2 N 2 

52.02 

1 

poisonous gas 

Dy 

162.46 


Dy(C2Hj02)j*4H20 

411.66 

yellow needles 

Dy(Br0,)5-9H20 

708.36 

yellow, hex. 

Dy2(C0,),*4H20 

577.01 


DyCh 

268 . 83 

yellow plates 

Dy2(CrO4)»-10H2O 

853.11 

yellow crysts. 

Dy2(C2O4)i-10H2O 

769 . 08 

prisms 

DyiOi 

‘372.92 

white 

DyP04*5H20 

347.52 

yellow 

Dy2 (Se 04 ) 3 * 8 H 20 

897.93 

yellow naodios 

Er 

167.2 


Er(C2H302)3*4H20 

416.40 

triclinic 

ErCl3*6H20 

381 . 67 

deliq. 

Er(N 03 )j* 6 H 20 

461.32 

crystalline 

ErzO, 

382.40 


Er2(S04)3 

622.58 










INORGANIC COMPOUNDS 


Specific 

Gravity 


Melting 
Point ‘’C. 


Boiling 
Point ®C. 



2.286 -4H2O, 110 


Solul^ity in 100 Parle 


Cold Water iHot Water 


d. 100° I V. 8. ale. 


forms 14.3®° 

CuO, 650 

-5H2O, 250 24.3®° 


75.41000 j. 41^;. 


205«oo° i. ale. 


8. HNO3, KCN 


3.4 



-jHiO.aeo 

605 

1235 


iQ.0.066 ” 2 
1.806(A) 



1290 

■0. 1800 


d. 120 
78 

-SHiOjSO 

655 

- 3 IH 2 O, 150 


- 5 H 2 O, 200 
- 8H2O, 200 


0.0005»8° 
450^0* cx. 


-6H2O, 110 V.8.. 


s. HBr, HCI, NH4OH; 10 

i. act 

s. a., NH4OH 11 

8. HCI, NH4OH 12 

s. KCN. HCI. 13 

NH40H;8l.«. NHj 
s. NH4OH; i. HCI 14 

s. NH4OH; I. NH4CI 
s. HF. HCI. HNOj; 16 
i. ale. 

s. a.. NH4OH 17 

s. KI; i. a., ale. 18 

8. HCI, NH4CI, NH4OH 19 
8. HNOj; i. HCI 
d. HCI 

d. HNOj; i. HQ 
8 . HNOj. NH4OH: 23 

i. act 

s. HNOj, NH4OH; 24 
i. act. 

8. HCI, NH40H;i. 25 
ale., et 

s. NH4OH, et;i.dil.a. 26 
230020° c.c. ale.; 27 

500» •° c,c. at 


V. si. s. ale. 
st.s. ale. 
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PHYSICAL CONSTANTS OF 



Nome 

Formula 


Crystalline Form 

and Color 

1 

Erbium sulfate 

Er2(S04)3*8H20 

766.71 

rod, monocl. 

2 

Europium 

Eu 

152.0 


3 

oxide 

EU 2 O 3 

352.00 

pale pink powder 

4 

5 

Ferric acetate, basic 

Fe(0H)(C2H302)2 

190.95 

amorphous 

6 

arsenate (scorodite) 

FeA804-4H20 

266 . 82 

white, rhombic 

7 

arsenite, basic 

2FeA803*Fe203*5H20 

607 . 30 

t)rown- yellow 

8 

bromide 

FeBrs 

295 . 60 

1 dark rod, deliq. 

9 

bromide 

FeBr3-6H20 

403.69 

rod 

10 

chloride (moiysite) 

FeCl3 

162.22 

-Ik-br,, hex. 

11 

chloride 

FeCl3*6H20 

270.32 

red- yellow 

12 

ferrocyanide 

(Prussiarv-blue) 

Fe4[Fe(CN)6l, 

859.27 

bark blue 

13 

fluoride 

FeFj 

112.85 

green, rhombic 

14 

fluoride 

FeF3-4’/2H20 

193.92 

yellow crysts. 

15 

formate 

Fe(HC02)3*H20 

208 92 

yellow crysts. 

16 

hydroxide 

Fe(OH )3 

106.87 

rod-brown 

17 

hypophoephite 

FeCHjPOj), 

250.84 

gray powder 

18 

lactate 

Fe(C3H503)3 

323 . 06 

brown, amorph. 

19 

nitrate 

F0{NO3)3*6H2O 

349.97 

deliq., rhombic 

20 

oxalate 

Fe 2 (€ 204)3 

375.76 

amorphous 

21 

oxide (hematite) 

Fe203 

159.70 

red or bik., trig. 

22 

phosphate (strengite) 

FeP04-2H20 

186.86 

yellow, rhombic 
or monocl. 

23 

pyrophosphate 

Fe4(P207)3*9H20 

907 . 42 

yellow powd. 

24 

sulfate 

Fe2 ( 804)3 

399 . 88 

amorphous 

25 

sulfate (coquimbite) 

Fe2(S04)3*9H20 

562.02 

yellow, trig. 

26 

sulfide 

^’©283 

207 . 88 

yellow-green 


thiocyanate 

Fe(CNS)j- 3 H 20 

284.13 

red, deliq., cubic 

28 

Ferroso-ferric chloride 

FeCl2*2FeCl3-18H20 

775.49 

yellow, deliq. 

29 

ferricyanide (Prussian 
green) 

Fe'"4Fe"3{Fe(CN)6)4 

1662.70 

green 

30 

hydrate 

Fe304’4 H 2 O 

303 61 

black 

31 

oxide (magnetite or 
magnetic) 

Fe304 

231.55 

black, cubic 

32 

sulfide 

^0384 

295.79 

hexagonal 

33 

Ferrous acetate 

Fe(C2Hj02)2*4H20 

246.00 

monocl., needles 

34 

ammonium sulfate 

FeS04*(NH4)2S04'6H20 

392.15 

blu^qreen, 

monocl. 

35 

arsenate 

Fe3(A804)2*6H20 

1 553.47 

groen, amorph. 

36 

arsenite, pyro- 

Fe 2 AseOs 

341 .52 

green- white 

37 

bromide 

FeBr2 

215 68 

green, hex. 

38 

bromide 

FeBr2-6H20 

323 . 78 

rod, rhombic 

39 

carbonate (siderite) 

FoCOj 

115 86 

gray, trig. 

40 

carbonate 

FeCOj-HjO 

133 88 

amorphous 

41 

chloride (lawrencite) 

FeClz 

126.76 

grn.-yel., hex. 

42 

chloride 

FeCl2-4H20 

198.83 

blue-grn., monocl 

43 

chloroplatinate 

FePtCle-BHaO 

571.92 

yellow, hex- 

44 

ferricyanide (Turr>- 
bull’s blue) 

Fe3{Fe(CN)sl2 

591.47 

dark blue 

45 

ferrocyanide 

Fe2Fe(CN)* 

323 , 66 

blue-wh.. amorph. 

46 

fluoride 

FeFj-SHzO 

237 . 98 

green 

1 


formate 

hydroxido 


Fa(HCOz)j«2HiO 

r«(OH)2 


181.92 

89.87 


light groen 






INORGANIC "COMPOUNDS 


1119 


Melting 
Point ®C. 


Boiling 
Point ®C. 


Solubility in 100 Part* 


Cold Water iHot Water I Other ReajientH 


3.097 

2.1 

4.3 


4. 636 Y" 



3.4 to 3.9 I -ijHjO. 500 
d. 


4.09 

(tnhyd.) 



109 ’o® 

313.20® 

0.0065^oo 

8 l. 8 . 

64.4’0« 
160 . 1 ’ 0 ® 


8. HCI; L HNO, 

8 . a., alk. 

8 . ale., et: 81.8. NH 3 


535.7 ’ooo V. 8 . ale., et + HCI 

» 8 . aic. 

d. 8 . HCI, Gone. H2SO4: 

i. ale., et 

8 . 8 . a.; i. ale., et 

8 . i. ale. 


i. 8 . a.; i. ale., et 

0.083 >000 8 . aik. citrate 

V. 8. i. et. 

CO 8 . ale., act 

d. 100 ® 8 . a. ; i. ale. 

8. HCI 

0.67>ooo 8 . a.; i. ac. au 


i. H2SO4. NH, 
8 . abs. ale. 
d. a. 

V. 8 . ale., et 


415 . 5 ’oo'' 8 . ale. 


8. dil. HCI; 

81.8. NH4OH 
8. NH4OH 
s. ale. 
s. ale. 

s. aq. CO2, a- 
8 . aq. CO2, a. 

1 00 ale.; a. act; i. et 


8 .a., HF; i. ale., et 










PHYSICAL QQNSTAim OF 




1 

Name 

Formula 

Formula 

Weight 

Crystalline Ftxn 
and CoW 

i 

Ferrous iodide 

Fel2 

309.69 

gray, hex. 

M 

iodide 

Fol2-4H20 

381.75 

green, deliq. 

B 

lactate 

F6(C3H503)2*3H20 

288 . 04 

green 

B 

nitrate 

Fe(N 03 ) 2 - 6 HaO 

287.96 

crystalline 

B 

oxalate 

Fe 0204*2 HiO 

179.90 

It yel., rhombic 

B 

oxide 

FeO 

71.85 

black 

K 

perchlorate 

Fe(Cl 04 ) 2 *&H 20 

362.86 

green 

B 

phosphate (vivianite) 

Fe3(P04)2*8H20 

501.64 

blue, monocl. 

B 

potassium oxalate 

K2Fe(C204)2*2H20 

346.11 

yellow needles 

ffi 

silicate 

FeSiOj 

131.91 

monocl. 

11 

sulfate (siderotilate) 

FeS04*5H20 

241.99 

grn., tricf. 

12 

sulfate (copperas) 

FeS04*7H20 

278 . 02 

bl.-grn., monocl. 

13 

sulfide 

FeS 

87.91 

black, hex. 

14 

sulfite 

FeS 03 * 2 i/ 2 H 20 

180.95 



15 

tartrate 

FeC4H406 

203 . 92 

white powder 

16 

thiocyanate 

Fe(CNS)2*3H20 

226.05 

grn., rhomb, pr. 

17 

18 

thiosulfate 

Cf. also under iron 

FeSaOj-SHaO 

258 . 05 

green 

19 

Fluorine 

Fz 

38.00 

green-yel. gas 

20 

oxide 

FaO 

54.00 

colorl. gas or yel.- 
brown liq. , 

21 

Fluosillcic odd 

HaSiF* 

144.08 


22 

Gadolinium 

Qd 

156.9 


23 

acetate 

Gd(C2H302)j*4Ha0 

406.10 

triclinic 

24 

bromide 

GdBrj-eHaO 

604.74 

rhombic plates 

25 

chloride 

GdCis 

263.27 

white, monocl. 

26 

chloride 

GdCls-BHaO 

371 37 

deliq. 

27 

nitrate 

Gd(N 03 )i* 6 ViHaO 

460 . 03 

triclinic 

28 

oxalate 

Qda(CaO4)3*10HaO 

758.02 

monocl. 

29 

oxide 

QdaOi 

361 .80 

white powder 

30 

potassium sulfate 

Qda (S04)3*K2S04*2H20 

812.26 

crystalline 

31 

selenate 

Qda (Se04)3*8H20 

886.81 

pearly, monocl. 

32 

sulfate 

Qda(S04)3 

601 .98 


33 

sulfate 

Qda (S 04 )j* 8 Ha 0 

746.11 

monoclinic 


Gallium 

Ga 

69.72 

gray, tetrag. 


brpmide 

QaBfs 

309.47 

cryst, deliq. 


chloride, di- 

QaCia 

140.63 

white crysts. 

37 

chloride, tri- 

QaClj 

176.09 

wh., deliq. r>eed. 

38 

hydroxide 

Qa(OH), 

120.74 


39 

iodide 

Gals 

450.48 

colorl. needtee 

40 

nitrate 

Qa(NO,), 

255.74 

deliq. 

41 

oxide, mono- 

QaO 

85.72 

gray 

42 

oxide, sesqui- 

QaaOj 

187.44 

wh. amor. 

43 

suifate 

Qaa {S04)i 

427 . 62 

white 

44 

sulfide 

QaaSs 

235.62 

white 

45 

Bermanium 

Qe 

72.60 

gray, cubic 

46 

bromide 

QeBr4 

392.26 

gray, octahdri. 

47 

chloride, di- 

QeCIa 

143,51 

white powder 

48 

chloride, tetra- 

QeCU 

214.43 

liquid 

49 

chloroform 

QeHCl, 

179.98 

colorl. liq. 

50 

fluoride 

Q6F4*3HaO 

202.66 

white crysts. 

51 

hydride 

QsH4 

76.63 

colorl. gas 


Qel4 


&2 


iodide 


580.28 


yeUred cubic 











INORGANIC COMPOUNDS 
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Spccifio 

Gravity 


2^73 


2.28 

6.7 


2.58 


3.5 

2.2 

1.899>< 

4.84 


liq. 

1.31 

liq. 1.66->®o° 


1.611 
2.844 
4.52 f 
2.424 r 
2.332 


7.407 V" 

3.503 

3.309 

4.139»< 

3.01 

5.885»«® 


2 . 36 tr 


4,2 


3.5 

6 . 36 * 0 ® 

3 . 132 jr 


1.874|f 
liq. 1.93 


liq. 

4 . 322 |r 


Maltina 
Point ®G. 


Boiling 
Point ®G. 


Solubility in 100 Parts 


“SHzO. 300 
-7HaO,300 1 32.80® 


0.00061 6 
V. si. 8- 
0.877' «® 


8. ale., et. 
i. ale. 


8. a.; i. aik. 
8 . ale. 


i. ale. 

8.a.; i. NHj 

8. aq. SOz, a.; i. ale. 

8. ale., et., aet. 


91 

-OHzO. 110 


-aHjjO, 130 


8 . K2SO4 


8. a.,.alk. 


deiiq. 
forma 
QaaOj, 200 


a. a., alk. 


2700 

185.97«Omin 


8. h. H2SO4, aq. rag. 


i. h. H2SO4 



8la.h. HCI; d.HNOj 
d. h. cone. HaSOa 
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PHYSICAL CONSTANTS OF 


Formula 

Weight 


Germanium oxide, mono- 
oxide, di- 
oxychloride 
•ulfide, mono- 
sulfide, di- 

Glucinumcf. beryllium 

Gold 

colloidal 

Cf. under auric and aurous 

Hafnium 


Helium 
Holmiun 
Hydrazine 

azoimide 
formate 
hydrate 

18 hydrochloride 

19 hydrochloride, di- 

20 nitrate 

21 nitrate, di- 

22 sulfate 

23 sulfate 

24 Hydrazoic acid (azoimide) 

25 Hydrobomic acid (hydro- 

sen bromide) 

26 Hydrobromlc acid 


He 

Ho 

N 2 H 4 

N2H4-HN, 

N2H4-2HC02H 

N2H4-H20 

N 2 H 4 -HCI 

N2H4-2HCI 

N 2 H 4 *HN 0 , 

N2H4*2HN0, 

N2H4*ViH2S04 

N2H4-H2S04 

HNj 

HBr 

HBrHzO 


Crystalline Form 
and Color 


gray-blaok 
color., rhombic 
colorl. liq. 
rhombic or 
monocl. 
white powder 

yel. metal, cubi 
blue to violet 

hexagonal 


colorl. liq. 
deliquescent 
cubic 
colorl. 
yellow liq. 
cubic 
crystalline 
needles 
plates, deliq. 
rhombic 
colorl. liq. 
color!, gas 

color!, liq. 


27 Hyfb^bromic acid 

28 Hydrobromic acid 

29 Hydrochloric acid 

(hydrogen chloride) 

30 Hydrochloric acid 

31 Hydrochloric acid 

32 Hydrochloric acid 

33 Hydrocyanic acid 

Hydroforricyanic acid 

Hydrofluoric acid 

(hydrogen fluoride) 
ydrofluorfo acid 
ydiiodic acid (hydro- 
gen iodide) 
ydriodfc acid 
ydriodic acid 
Hydriodic acid 
Hydriodic acid 
Hydrofon 


HBr (47.8%) -HHiO 

H Br2H20 

HCI 

HCI (45.2%) +H 2 O 
HCI-2H20 
HCl-SHzO 
HCN 

HjFe(CN)* 


HK (35.35%) -j-HfO 
HI 

HI-HjO 

HI*2H20 

HI-SHjO 

HI*4H20 

H2 


colorl. liq. 
white crysts. 
colorl. gas 

colorl. liq. 
colorl. liq. 
colorl. liq. 
poisonous gas or 
colorl. liq. 
green-brown 
needles 

gas or colorl. liq 

color!, liq. 
colorl. gas 

colorl. liq. 
colorl. liq. 
colorl. liq. 
colorl. fiq. 
colorl. gss or 
cubic 


peroxide 

persulfide 

setentde 


color!, liq. 
color!, liq. 
color!, gas 










INORGANIC COMPOUNDS 
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Speciiic 

Gravity 

Meltioff 

Point 

Boilini? 
Point ®C. 

1 Solubility in 100 Parts 


Cold W ater 

Hot Water 

Other Hea^nts 




Sl. 8. 


8. HCI; i. alk. 

1 

4.703’*® 

1100 


0.40520® 

I.OS’Ooo 

sl. s. a., aik. 

2 



>100 




3 

3.5411000(A) 



0.25 


8. HCI, KOH 

4 

d. 


0.45 

sl. 8. 

8. alk.; d. aq. reg.; i. a. 

5 






6 


1063 

2600 

i. 

i. 

s. aq. reg., KCN; i. a. 

7 




8. 


s. aq, reg., alk.; i. a. 

8 






9 

12.1 

>1700 

>3200(7; 




10 

9.66 

2812 

i. 



11 

0.1368(A) 

< - 272.2 

-268.9 

1.4870 5®c.c. 

1.371 25®C.C. 

absorb, by Pt 

12 







13 

1.011 

1.4 

113.5 

CD 

CO 

s. aic. 

14 


65 





15 


128 


s. 



16 

1.032’® 

-40 

1 18,5739 5.,. n. 



w ale.; i. et. 

17 




V. 8. 

V. 8. 

sl.s. ale. 

18 

1.42 

198 


8. 

V. S. 

s. ale. 

19 


70.7 

8Jbl. 140 

174. 9'0® 

V. S. 


20 


104 

d. 




21 


85 


V. s. 


i. ale. 

22 

1.378 

254 


3 . 0552 -’® 

27.65*0® 

V. sl.s. abs. ale. 

23 


-80 

37 

a-^ 

CD 

CO ale. 

24 

2.710®(A) 

-86 

-67 

2210® 

1301 000 

s. ale. 

25 

1.78 






26 






1 atm. ; at-1 1 .3® and 







2.5 atm. i 


1.486 


126 

CD 


s. ale. 

27 

2.1 1 ' ’*® 

-11 1 


8. 

s. 


28 

1.268®®(A) 

-111 

-85 

82 . 30 ® 

56.1*00 

1 s. ale., et. 

29 

1 .48 

-1 5.35 


QD 


8. ale. 

30 

1.46 

* 0 

d. 

» 

I 

s. ale. 

31 


-24.4 

d. 

a> 


s. ale. 

32 

0.697’*® 

1 "1^ 

1 

26 

- 


CO ale., et. 

33 


d. 


deiiq. 

8. 

s. aJc. 

34 

0.988” <‘® 

1 

-83 

19.4 j 

a>0®tol9.4® 

V. S. 


35 

1.15 

i -35 

120 ■ 

V. s. 



36 

4.40®(A) 

' -50.8 

1 

-35.5 

42,.500»o°c.c. 

V. 8. 

s. ale. 

37 

1.7'*® 


127^7**"'*' 

cn 


<» aic, 

38 

-43 


OD 


s. ale. 

39 


-48 


CO 


s. ale. 

40 


- 36.5 


OD 


8. ale. 

41 

(»q. 

-259.1 

-252.7 

2.10®c.c. 

b.85*o°c.c. 

sl. s. Fe, Pd, Pt 

42 

0.0709 







0.06948(A) 







1.438*^° 

-0.89 

1 51 .4T60nun 

00 


8. ale., et.; i. petr. et. 

43 

1.376’*® 

—88 

74.5 

d. 


3 . bz., CS 2 ; i. ale. 

44 

2.12 

-64 

-42 

377*®c.c. 

27022 SOc.c, 

8. CS 2 , COCIj 

45 
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PHYSICAL eCM^STANTS OF 









mORGAmC COMPOUIVDS 


19S 


ScMcifie 

Gravity 


1.1896(A) 
2.57-^“ 
1.35’«® 
1.67 no 


Meiting 
Point ®C. 


-69.6 

- 1.8 

56.522mm 

d. 

d.<100 


Solubility in 100 Parts 


Cold Water iHot Water i Other Reaimnts 


4370®c.c. 

8i.8. 


9.54’5®c.c.alc.; s. CSa 
8. alk. 

8. a., ale. 

8. ale.; i. oL 
V. 8. abs. ate. 

V. 8l.s.aic.;i. et, 
abs. ale. 


4.9320“ 

4.414100 

3 . 1820 “ 

3 . 24 ir 


- H2O, >150 
199 

-4jH2O,100 


-3H2O,t00 
110 d. 


deliq. 
deliq. 
subl. 440 


0.01620“ 
sl.8. d. 
d. 
d. 


sl.s. ale., et. 13 

s. HCN 14 

8.HCI.HN03;i.ala,et 15 

s.a., alk.; i.NH40H is 

s. dil. H2SO4, HNO3 17 

8. ale., chi. 18 

s. abs. ale. 19 


amorph. s.a.; crytL i, a , 

NH3 

s. abs. ale.; si. a. et 


d.a.;s. (NH4)2S 
8. a. 

V.S. 87 ale. ; i. abs. ale., 
et., chi. 
s. ale., K-I, sL 
s. ale., et., chf. 
s. HCl, ale., eL 
s. HCl, ale., eL 


s. CCU.bz.; 8.d.alc.,et. [ 31 ! 


3.5 

4 . 2 fr 

4.799^® 


2350 

-3H2O.IOO 

d. 

d. 773 
d. 763 
d. 

-2H20, 350 


d. 

d. 

187 . 413 “ 


. H2SO4: i. ale., et 
. abs. ale., et., chi. 

I.s.aq. reg., aq. Cli 
. ale., et. 

. ale. 

. a., alk. 

. a., alk. 

. ale., dtl. HCl 
. alk., HCl 


. ale. 44 

I. KI;i-a. 45 

. a., alk. 46 

i. h. HCl, Ha80*;l.alk. 47 
1. KzS; i. a. 48 

1. KzS. i. a. 49 

i.KzS, HNO, 50 i 

k a.; i. alk. 51 

I. a.;i. alk. 52 
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PHYSICAL CONSTANTS OF 


Formula 


Fe 

55.85 

silvery gray 

Fe 

55.85 

gray 

Fe 

65.85 

gray 

FeAs 

130.76 

silvery gray 

FeAsz 

205.67 

silvery, cubic 

FeB 

66.67 

yellowish gray 

FeaC 

179.56 

f>j50udo*nox. 

Fe(CO )5 

195.90 

palo ytillow liq. 

FezN 

125.71 

gray 

FeP 

86 . 83 


FezP 

142.68 

gray crysts. 

FeSi 

83.91 

yellow-gray, 

octahdri. 

FeSz 

119.97 

yellow, rhombic 

FeSz 

119 97 

yellow, cubic 

FejSa 

647.43 

hexagonal 

Kr 

83.70 

coiorl. gas 

La 

138.92 

toad gray 

La2(Br03)6-18H20 

1369.62 

hexagonal 

LaBrj-THaO 

504.78 

coiorl. crysts. 

LaCz 

162.94 

yellow crysts. 

La 2 (C 03 ) 3 * 8 H 20 

602,00 

trimetric 

LaCl 3 

245.29 

white, deliq. 

LaCb-THzO 

371 40 

wh., triclinic 

La2(Mo04)3 

757 . 69 

tetragonal 

La(N 03 ) 3 - 6 H 20 

433.04 

triclinic, deliq. 

La2(C204)3*9H20 

704,04 

tetragonal 

LazOs 

326.84 

white, amorph. 
or rhombic 

La2(S04)3 

566.02 

white powder 

Laz <:S04)3'9H20 

728.16 

coiorl., hex. 

LazSj 

374.02 

red-yol. crysts. 

Pb 

207.21 

silvery metal, 
cul)ic 

Pb ( Cz H 3 O 2 )2 

325.30 

white crysts. 

Pb(C2Hj02)z-3H20 

379.35 

white, monocl. 

Pb(CzH3O2)2*10H2O 

505.46 

rhombic 

Pb2(C2H302)30H 

608.56 

white 

Pb{C2H30z)2*Pb(0H)2-Hz0 

584 . 54 

white needles 

Pb(C2H302)2*2Pb(0H)2 

807.75 

white needles 

PbH4(A304)2 

489.06 

triclinic 

PbHAs04 

347.13 

monocl. 

Pb(As 03 )z 

453.03 

hexagonal 

Pbz AS 2 O 7 

676.24 

rhombic 

PbN« 

291.26 

coiorl. needles 

Pb(BOz) 2 *H 20 

310.87 

white crysts. 

Pb(Br03)2*H20 

481 .06 

monocJinic 

PbBrz 

367.05 

coiorl., rhombic 

PbCOj 

267.22 

white, rhombic 

2PbCOj*Pb(OH)2 

775.67 

white, hex. 
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Speoifio 

Gravity 

Melting 
Point ®G. 

Boiling 
Point ®C. 

1 Solubility in 

100 Part* 


Cold Water 

Hot Water 

Other HeagenUi 

7.6-7.8 

1376 


i. 

i. 

8 . a.; i. alk. 

1 

7.6-7.8 

1075 


i. 

i. 

8 . a.; i. alk. 

2 

7.86 

1605 


i. 

i. 

8 . a.; i. alk. 

3 

7.83 

1020 





4 

7.38 

990 


i. 


8 I. 8 .HNO 3 ; i. HCI 

5 

7.15*®® 





ft HNOj- 8 h 

6 

7.4 

1837 


i. 

i. 

8 . a. 

7 

1.457®*® 

-21 

102.5760>um 




8 

6.35 

d. >560 


d. 


8 . HCI, H 2 SO 4 

9 

5.2Y* 





10 

6.74 

1290 


i. 

i. 

8. HNO 3 +HF, £.q. 

11 






reg.; i. a. 


6.1 




i. 

i. aq. reg. 

12 

4.87 

tr. 450 

d. 

0.00049 


i. dil. a. 

13 

5.0 

1171 

d. 

0.0005 


i. dil. a. 

14 

4.6 Y** 

d.>700 


i. 



15 






16 

2.818(A) 

-169 

-151.8 




17 

6.15®°® 

826 

1800 

d. 


8 . a. 

18 


37.5 

~14H20, 100 

416®5® 



19 






20 

6 . 02 ®°® 




d. 



21 

2.6-2.7 






22 

3.947 V" 

907 


V. s. 

d. 

V.8. ale.; i. act. 

23 


d. 91 


V. 8. 

V. 8. 

V. 8 . ale. 

24 


1181 


i si. 8 . 

25 

40 

126 

151®5® 

V. 8. 

V.8. ale.; 8. act 

2 f 


d. 


0.00008®*® 



2 / 

6.51 *»® 

2000 

4200 

«J. 8. forms 


s.a.,aic., NH 4 CI; i. act. j 

28 




U( 0 H )2 




3.60*»® 

d. 1150 


3.0°® 

0.69’°°® 

8 l.a.atc.; i. act 

29 

2.821 

d. 


3.9°® 

0.89*°°® 

81.8. HCI ! 

30 

4.911 **® 

>1000 


i. 

d. 

a. dil. a. 

31 

11.33718" 

i 327.5 

! 

1620 

i. 


8. H NOs 

32 

3.251 V" 

280 


8. 

! 8. 


33 

2.55 

-3HjO,75 


45.64 *»® 

200 ’°°® 

1 81 . 8 . ale. 

34 

1.689 

22 


8. 

s. 


35 




V. 8. 


sl.s. ale. 

36 




V. 8 . 


s. ale. 

37 




5.55 

18.2 

s. ale. 

38 

4.46*»® 

d.140 


d. 


S. HNO 3 

39 

5.94 

d. >200 

-HiO, 280 

i. 

sl.s. 

8 . HNO 3 

40 

6.42*'® 



d. 


8 . HNO 3 

41 

6.85} r 

802 


i. 

d. 

8. HCI, HNOi; i.ac.a. 

42 


expl. 350 


i. 

0.05*00® 

v.s.ac.a. ; i. NH 4 OH 

43 

.598(anhyd) 


-H20,160 

i. 

i. 

8 . a.; i. ale. 

44 

5.53 

d. 180 


1.38®»® 



45 

6.66 

373 

918 

0.4554°® 

4.75*00® 

s.a., K Br;si.8. NH 3 ;i.alc. 

46 

6.6 

d. 315 


o.ooon®°® 

d. 

s.a., alk; i. NH 3 , ale. 

47 

6.14 

d.400 


i. 

(. 

sl. 8 . aq. COz 

48 
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PHYSICAI. CONSITAJNTO m 


FornojuJa 

Weight 


Lead chlorate 

chloride (cotunnite) 
chloride, tetra- 
chlorite 

chromate (crocoite) 
chromate, basic 

cyanate 

cyanide 

dichromate 

dithionate 

ferricyanide 

ferrocyanide 

fluoride 

formate 

hydroxide 

hydroxide 

lodate 

iodide 

molybdate (wulfenite) 
nitrate 

oxalate 

oxide, mono- (litharge) 


Pb(Cl03)2*HaO 

PbCIi 

PbCU 

Pb(Cl02)2 

PbCrOA 

PbCrOvPbO 

Pb(CNO)2 

Pb(CN)2 

PbCr207 

PbS206*4H20 

Pb3[Fe(CN)6l2*6H20 

Pb2Fe(CN)6*3H20 

PbF2 

Pb(HC02)2 

Pb(OH)2 

3Pb0*H20 

PbdOj)* 

Pbl2 

PbMo04 

Pb(N03)2 


291.25 

259.25 

423.23 
439.39 

1153.64 

680.43 

245.21 

297.25 

241.23 
687.65 

557.05 

461 .05 
367.16 

331.23 


deliq. monool. 
white, rhombic 
yellow liquid 
yellow, monocl. 
yellow, monocl. 
orange- yellow 
needles 
white crysts. 
white crysts. 
red crysts. 
colorl., trig, 
red crysts. 
yel/-wh. powd. 
white, rhombic 
rhombic 
white 
cubic 
white 

yellow, hex. 
yellowish, tetrag. 
colorl., cubic or 
monocl. 
white 

yellow, tetrag. 


oxide, mono-(massi- 
cotite) 
oxide, mono- 


yellow, rhombic 


oxide, di- (plattnerite) 
oxide, red (minium) 
oxide, sesqui- 

oxide, sub- 
oxychloride (matlockite) 
oxychloride (mendipite) 

oxychloride 

oxychloride (cosssi yellow) 

perchlorate 

periodate 

periodate 

persulfate 

phosphate 

phosphite 

pyrophosphate 

pyrophosphate 


PbzO 

PbCl2*PbO 

PbCl2*2PbO 

PbCl2-3PbO 

PbCl2*7PbO 

Pb(Cl04)2’3H20 

PbHIOs 

PbHIOs-HiO 

PbSzO.-SHjO 

Pb3(P04)2 

PbHPO, 

Pb2P207 

Pb2P20rH20 


1840.59 

460.17 

415. 14 

433.15 

453.38 
811.59 
287 . 20 

588 . 38 
606.40 


brown, tetrag. 
red, amorph. 
red- ye I low, 
amorph. 
black, amorph. 
white, tetrag. 
colorl. or yellow, 
rhombic 
yellow 

yellow crysts. 
white, rhombic 
crysts. 
amorphous 
deliq. crysts. 
colorl., hex. 
white crysts. 
rhombic 
rhombic 


seienate 

eelenide (clausthalite) 
silicate 

sulfate (anglesite) 
sulfate, acid 

sulfate, basic (Unarkite) 
sulfide (galena) 


Pb(HS04)2*H*0 

PbS04'Pb0 

PbS 


white, rhombic 
gray, cubic 
colorl. monocl. 
white, rhombic or 
monocl. 
crystalline 
colorl., monocl. 
lead gray, cubic 







INORGANIC COMPOUNDS 


%>eoffio 

Gravity 


Meltinjf 

Point 


ex pi. 126 
844 


d. 

d. 

d, 

855 
d.190 
d. 145 
-H 2 O, 130 


Boiling 
Point ®G. 


expl. 105 




Solubility in 

100 Parte 

Cold Water 

Hot Water 

Other Reagents 

ISI’*** 

171*0® 


0.6730* 

3.34 looo 

sLs.dil. HCI, NH3; f. ale. 

d. 


8 . cone. HCI 

V. 8l. B. 

8 i. 8. 

8 . aq. KOH 

0,00000720° 

i. 

s.a., alk.; i.NH^, ac.a. 

i. 

i. 

8 . a., aik. 

i. 

sl.s. 


si. 8. 

8 . 

s. aq. KCN 

d. 


s.a., alk. 

11 520. so 

V. a. 


8 i. 8 . 

8 . 

s. HNO 3 , alk. 

i. 


sl.s. H 2 SO 4 

0.06420'^ 


S.HNO 3 ; i. NH3, act. 

1 . 6 ’«® 

18*oo®,d i 

i. ale. 

0.01620® 1 

81 . 8 . 1 

s.a., aik.; i. act. 

0.014 


s.a., alk. 

0.00122® 

0.00325® 

sl.s. HNO 3 ; i- NH* 

0.04420® 

0 . 436*000 

s. KI; i. ale. 

i. 


8 . a. 

38.8»® 

138.8*00® 

8 . 822 ® ale. 

0.00016**® 


8 . H NO 3 ; i. ale. 

0.001 Zio* 


8 . alk., PbAc, NK 4 CI, 

4 

1 

CaClz 

i. 

i. 

8. aik., PbAc, NH 4 CI, 
CaCl2 

1. 

i. 

8. ac. a.; i. aio. 

L 

i. 

s. ac. a. 

i. 

d. 

8 . a., alk. 

i. 

1. 

s.a., alk. 

i. 

i. 

8 . alk. 


i. 

8 . alk. 

0. 0056**® 

1. 

0 . 072 *® 


s. 


8 . ale. 

i. 

i. 

s. dil. HNOj 

i. 

i. 

8 . dil. HNO, 

v.s. 

V.8. 

d. alk. 

0.00001420® 

i. 

8 . H NO 3 ; i. ac.a. 

i. 

i. 

8. HNOi 

i. 

d. 

s. a., KOH; i. acL 

i. 

d. 

8 . H NOj, KOH, 

Na4P20r 

i. 

i. 

s. cone. a. 

i. 

1. 

8. HNO 3 , tKCono. HCI 

i. 


8 . a. 

0.00280® 

0.0056^0® 

8 . cone, a., NH 4 8 alt 8 ; 
i. ale. 

0 . 0001 **® 


8l.S. H 2 SO 4 

0.0044 **® 


8l. 8.H2SO4 

0.00009**® 

1 <• 

S.a.; i. aik. 


SfiSf K 
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PHYSICAL CONSTANTS QF 


1 Leadsuinte 


sulfochioride 
telluride 
thiocyanate 
thiosulfate 
tungstate (raspite) 
tungstate (stolzite) 


8 Uthium 


acetate 
aluminate 
ai 

antimonide 
arsenate 
benzoate 
bicarbonate 
borate, meta- 
borate, tetra- 
bromide 

bromide 

carbide 

carbonate 

chlorate 

chlorate 

chloride 

chioroplatinate 

chromate 

citrate 

dichromate 

dithionate 

fluoride 

fiuosilicate 

Formate 


hydroxide 

hydroxide 


nitrite 
oxalate 
oxalate, acid 


perchlorate 

perchlorate 


PbSOi 

3PbS*PbCl2 

PbTe 

Pb(CNS)2 

PbSaOj 

PbW04 

PbW04 

Li 

LiC 2 H 302 * 2 Hi 0 

LiAiOz 

UN Hz 

LijSb 

Li3A804 

LiCrHsOj 

LiHCOj 

LiBOz 

Li2B407-5H,0 
Li Br 

LiBr2H20 
Liz Cl 
LiiCO, 

LiClOj 

LiClO,4^HiO 
Li Cl 

LtiPtCU-SHiO 

Li2Cr04*2H20 

Ll3C*Hs07-4HiO 

LiiCnOr^HiO 

LiiSi0*'2H20 

L!F 

Ll2SiF«*2HiO 

LiHCOz-HzO 

LiH 

LiOH 

LiOH-HiO 

Lil 

Lil-SHiO 

LiN03 

LiN03*3H20 

LiNOz-HzO 

LizCz04 

LiHC204*H20 

Li20 

LiCl04 

LiCl04-3H20 


Formula 

Weight 

Crystailine Form 
and Ck>lor 

287.27 

white powder 

995.93 

red 

334.82 

tin white, cubic 

323.37 

colorl., monoel. 

319.33 

white powder 

455. 13 

monoel. 

455.13 

colorl., tetrag. 

6.94 

silvery metal, 
cubic 

102.02 

white, rhombic 

65.91 


22.96 

color!., cubic 

142.58 



leaflets 
in soln. only 
triclinic 

white, deliq., 
cubic 
prismatic 
white crysts. 
colorl., monoel. 

deliq., tetrag. 
white, deliq., 
cubic 

orange-red, hex. 
yellow, rhombic 
crystalline 
deliq., black- 
brown 
rhombic 
cubic 
monoel. 
rhombic 
white, cubic 
white crysts. 
color)., monoel. 
deliq., cubic 
monoel. 
colorl., trig, 
colorl. 

white needles 
colorl. cryst 

colorl. 

deliquescent 

hexagonal 


permanganate 

phoephate, dihydrogen 

phosphate 

phosphate 

salicylate 

silicate, mete- 

sllicate, ortho- 


Li Mn04 
LiH2P04 
Li3P04 

Li3P04*12Hi0 

LiCiHsOi 

Li28IO, 

LUSiOs 


crystalline 

white, rhombic 

trigonal 

colorl. 

colorl., rhombic 
eolorl., rhombic 
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Meltiitf 
Point ®C. 


Solubility in 100 Parts 


Point ®C. i Cold Water I Hot Water! Other HeaseDts 


8. H NOj 
i. dil. a. 


V. s. i. alc- 

143‘>®(2H20) 266100° s. ale. 

(IHjO) 



8. KCNS, HNOs 
8. NazSzOs I 5 

d. h. HNO,; i. NH4OH 6 


7.725°, ^QTo ale. 


0.73100® i. ale., act, NHi 


® V.8. ale. 

127.5100® 2.481 5° ale.; a. et. 

8. 8. ale. ; i. et. 

100 * 0 ® 

66.7100® 8i. 8. ale., et 

188100 ® 


8. HF; i. act 

a. ale.; i. et, act 

346.6104° si. 8. ale., et 

i. et 

17.5100® 8t. 8. ale. 

26.8»o° 8l. 8. ale. 

481100® 25125°alc.; V.8. NH, 

8. 8. aba. ale. 

8. ale. 


d. 1250® 

8i»»° 

8»7® 

8ubl. <1000 formsLiOH 


V. 8. abs. ale. 
i. ale., et 


V. 8. ale. 
V. 8. ale. 


8. a.. NH4CI; i. act 


V. 8. ale. 

8. dil. HCI 
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rarirsiCAL constants of 


Lithium silicide 
sulfate 
sulfate 
sulfate, acid 
sulfide 

sulfite 

urate 

Lutecium 

chloride 

Magnesium 

acetate 

acetate 

aluminate (spinel) 

ammonium arsenate 
ammonium chloride 
ammonium chromate 
ammonium phosphate 
(struvite) 
ammonium sulfate 
(boussingaultite) 

I antimonide 
arsenate, acid 
(roessierita) 
arsenrte, ortho- 
benzoate 

bismuthide 
borate, met*- 
bromate 
bromide 
bromide 
bromopiatinate 
carbonate (maonesite) 
carbonate (nesquahonite) 
carbonate, basic 
(hydromagnasite) 
chlorate 

chloride (chloro- 
magnesite) 
chloride (biscbofite) 
chloropalladate 
chloroplatinate 
chlorostannats 
chromate 
ferrocyanide 
fluoride (sellaite) 
fluosilicate 
formate 

hydroxide (brucite) 

hypophosphite 

iodate 

iodide 

nitrate 

nitride 

oxalate 


LifiSiz 

Li 2 S 04 

Li2S04*H20 

LiHS04 

LizS 

LizSO, 

LiHC5H2N40i 

Lu 

LuCIa 

Mg 

Mq(C2H,Oz>2 

M0(C2H3Oz)2-4H2O 

MgO-AliOa 

MgNH 4 As 04 *€H 20 

MgCl2-NH4Ch6H20 

MgCr 04 *(NH 4 ) 2 Cr 04 * 6 H 20 

MgNH 4 P 04 ‘ 6 H 20 

MgS04-(NH4)2S04*6H20 

MgaSbz 

MgHAs04*7H*0 

M0j(A8O3)2 

M0(C7HsO2)2*3H2O 

Mg3 Biz 

Mg(B02)2'8H20 

Mo(Br03)2-6H20 

MgBrz 

MgBri-BHzO 

MgPtBrriaHzO 

MgCOj 

MgCOi-SHzO 

3 M g CO3' M g (O H )2*3H20 

Mg(Cl0,)i-6H20 

MgClz 

MgClz-GHiO 

MgPdCU-SHfO 

MgPtCU-eHiO 

MgSnCU'eHzO 

MgCr04-7H20 

MQ2Fe(CN)r12HtO 

MgFz 

MgSiFs-GHzO 

Mq(HC02)2*2H20 

Mo(OH)2 

Mg(H2P02)2-6Hz0 

Mq(I0i)2*4H20 

Mglz 

Mo(NOs)i-8H20 

MgjNz 

MgC 204 » 2 H 20 I 


Formula 

Weight 

Cryetalline Form 
and Color 

97.76 

blue crysts. 

109.94 

oolorl., monocl. 

127.96 

colorl., monocl. 

104.01 

prisms 

45.94 

white, amorph. or 
cubic; red-yel. 

93.94 

white powder 

174.05 

white powder 

174.99 


281 .36 


24.32 

silvery metal, hex. 

142.41 


214.47 j 

monocl. prisms 

142.26 

1 

colorl., cubic 

289.37 

white, rhombic 

256.83 

rhombic, deliq. 

400.52 

yellow, monocl. 

245.44 

colorl., rhombic 

360.62 

monoclinic, 

colorl. 

316.48 

metallic 

290.35 

monoclinic 


white powder 

metallic 
Oolorl., tetrag. 
cubic 

while, deliq, 
color!., hex. 
trigonal 
white, trig, 
colorl., rhombic 
rhombic, white 

deliq. 

color!., hex. 

deliq., monocl. 
hexagonal 
trigonal 
trigonal 

yellow, rhombic 
pale yellow 
•olorl., tetrag. 
colorl., trig, 
rhombic 
white, trig* 
tetragonal 
monoclinic 
white, delig. 
deliq., monod. 
grn.^yet., amorph 
white powder 
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2.06 

2.r23>i® 

1.66 


1.93215® 

1.456 

1.841** 

1.716 


MelUof 

Point 


tgn. in «tr 
860 

-HiO, 130 
170.6 


- 4 H 2 O, 196 

d. 

d. 


Boiling 
Point ®G. 


Solubility in 100 Parts 


Cold Water 1 Hot Water! Other Rea 


d. a. 

29.9100® i. act., 80% ale. 

351000 i. 80% ale. 



0.03390° 

16.7 


si. 8. d. s. a., NH4 salts 


V. 8. V. 8. ale. 

V. si. s. dii. HCi; i. dii. 

HNO3 

0.023700O 8. a.; i. ale. 


0.01 95*00 j 8. a.; i. ale. 


961 

-5H2O. 100 


-3HzO, 110 


-6H2O, 200 

700 

165d. 

d.350 

-H20,100 

d. 


V.B. 8. a., NH4CI; i. NH4OH 


4.5«® 

(anhyd.) 


0.0106 
0.131 8i>* 
0.04 


s. ale., act.; si. s. NH) 

. a.,ae. COz; i. aot^NHs 
8. a., aq. COz 
s. a., NH4 salts 


t.80*»o 

2.323*»« 


si. s. ale. 
50 ale. 


3,0 

1.7884*^" 


118d. 

d. 

d. 

d. 100 
-SHzO, 120 


d. 

d. 100 
-4H2O, 210 
d. 

95 

d. 

d. 


918’oo«> 50 ale. 


- 5 H 2 O, 330 


211.51*° 

33 

0.0076**° 

64.817-5° 

7.7 

0.0009*^ 

t. 

8,80° 

120.80° 

22300 


i. s. H NO3; i. ale. 

8. d. HF 

i. ale., el. 

5. NH4 salts 

d. HNO3 

29.91000 

173 2400 s. ale., et, NHs 

» s. ale. 

d. 8. a.; i. ale. 

O.O81000 s, a., alk. exalate 
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PHYSICAL CONSTANTS OP 


■ 

Nanie 

Formula 

Formula 

Weight 

Cryatalltne Form 
and Color 

1 

IMagneeium oxide (periciase; 
magnesia) 

MgO 

40.32 

coiorl., cubic 


perchlorate 

Mg(Cl 04 ) 2 * 6 H 20 

331 .33 


G 

permanganate 

Ma(Mn 04 ) 2 - 6 H 20 

370.28 

deliq., purple 
needles 


phosphate 

MQa{P04)2*4H20 

334.98 

monoclinic 

Q 

phosphate (bobierite) 

MQj (PO 4 )2*8H20 

407.05 

monod., prtems 

G 

phosphate, acid 
(newberyite) 

MgHP04-3H20 

174.36 

rhombic 

B 

phosphate, acid 

MoHP04*7H20 

246.42 

monoclinic 

8 

phosphate, pyro- 

M 02 P 2 O 7 

222.60 

color!., monocl. 

9 

phosphate, pyro- 

^92^207*31420 

276 . 65 

white, amorph. 

10 

phosphite, ortho- 

MgHPOa'SHiO 

158 36 


11 

potassium chloride 
(carnallite) 

MgCl 2 ‘KCl- 6 H 20 

277 . 88 

deliq., rhombic 

12 

potassium sulfate 
(picromerite ) 

MgS 04 *K 2 S 04 - 6 H 20 

402. 7S 

monoclinic 

13 

selenate 

MgSe 04 - 6 H 20 

275.38 

coiorl., monocl. 

14 

silicide 

IVlg^Si 

76.70 

slate blue, cubic 

IS 

silicide 

MgsSij 

205 . 78 


16 

sodium chloride 

MgCla-NaCI-HaO 

171 .70 


17 

sulfate 

MgS04 

120.38 

color!. 

18 

sulfate (epsomsalt, 
epsomite) 

MgS04*7H20 

246 . 49 

color!., rhombic 

19 

sulfide 

MgS 

56.38 

pale red, cubic 

20 

sulfite 

MgS0,*6H20 

212.4? 

white powder; 
trig. 

21 

tartrate 

Mo(C4H40«)-5H20 

262.47 

monoclinic 

22 

thiosulfate 

MgSaOj-eHjO 

244 . 54 

rhombic prisms 

23 

ManganeM 

Mn 

54.93 

gray-pink metal 

24 

acetate 

Mn(C2H,02)2 

173.02 


25 

acetate 

Mn(C,Hj02)2*4H20 

1 245.08 

pate pink, monocl 

28 

ammonium arsenate 

Mn(NH4)As04*6H20 

1 319.98 

red powder 

27 

ammonium phosphate 

MnNH 4 P 04 -H 20 

185.97 

whits crysts. 

28 

ammonium sulfate 

M nS04* ( N H 4 )2S04*6 HzO 

391 .2:> 

monocl. 

29 

arsenate, acid 

MnHA804'H20 

212.86 


30 

benzoate 

Mn(C7H,02)2-3H20 

351 . 20 

flat prisms 

31 

boride 

MnBz 

76.57 

gray-violet 

32 

bromide 

MnBra 

214.76 

deliq., rose red 

33 

bromide 

MnBr2‘4H20 

286.83 

deliq., red, 
monocl. 

34 

bromoplatinate 

MnPtBr**12H20 

945.8,5 

trigonal 

35 

carbide 

Mn,C 

1 76 . 80 

tetrahedral 

36 

carbonate (rhodo- 
chrosite) 

MnCOj 

114.94 

rose, trigonal 

37 

chloride (scacohite) 

MnCIa 

125.84 

deliq., roes, cubic 

38 

chloride 

MnCl2*4H20 

197.91 

deliq., rose red, 
monocl. 

39 

chloride, per- 

MnCU 

196.76 

green 

40 

chloroplatinate 

MnPtCV6HzO 

571.00 

trigonal 

41 

dithionate 

MnS20«*6H20 

323.16 

rose, tricMnio 

42 

ferrooyanide 

Mn2Fe(CN),*7H20 

447.93 

grn.-wh. powd. 

43 

fluoride, di- 

MnFz 

92.93 

red prisms 


44 

45 


fluoride, seequH 
fluoeiUoate 


MnFi 

Mn8iF*'6HaO 


111.93 

306.09 


csryitale 
pink, trigonal 








INORGANIC COMPOUNDS 


Speoifio 

Gravity 


3.65 

1 . 970 ^“ 


1.64**® 

2.41 

2.10 


2.698“® 

2.56 


1.60 

2.15 


1.928 

2 


2.66 

1.68 


2.80 


1.67 

1.818“® 

7.2*0® 

1.74Y" 

1.569 


6.9 

4.39 V‘ 


2.759 V*" 

6.89**® 

3.125 


2.977 V" 
2.01 


2.692 

t.767V* 


3.98 


3.64 

1.904*7 »® 


Molting 
Point ®C. 

Boiiinff 
Point ®C. 

Solubility in 100 Parts 

■1 

Cold Water 

Hot Water 

Other Reagents 


2800 

3600 

0.00062 


8. a., NH4 salts 

1 

147 


s. 




d. 


V. a. 

d. 

8. ac. a., m. ale. 

1 



0.02 


n a* i. NH3 NH., faita 

■ 

d. 





5 



0.025 



6 

-3H2O, 100 

forms 

0.31 

0.20 

8 . a.; i. ale. 

7 


Mg2P207 





1383 


i. 

i. 

8 . a.; i. alk. 

8 

-3H2O, 100 


i. 

si. 8. 

8. a.; i. ale. 

9 



0.25 



10 

265 


64.5*«® d. 

d. 

d. ale. 

11 

d. 72 


19.26®® 

81. 7750 


12 



V. s. 



13 

1102 


d. 


d. HCI 

14 

1102 


i. 

d. 

d. a-, NH4CI 

15 



8. 

8. 


16 

1185 


26.9®® 

68.3'00° 

8 . ale. 

17 

70 d. 


72.40® 

1 78^0® 

8 . ale. 

18 

d. 


d. 


s. a. 

19 

-6H2O, 200 

d. 

1.25 

0.833 

i. ale., NHi 

20 

d. 


0.8’»® 

1.4»®® 


21 

•3HzO, 100 

d. 

V. 8. 

V. 8. 

8. ale. 

22 

1260 

1900 

d. 


8. dit. a. 

23 



s. 

8. 


24 



3 


8. ale. 

25 

d. 


i. 


8. a.; i. aic. 

26 



0.0031 

0.005 

i. aic., NH4 salts 

27 



‘ 51.3**® 

V. 8. 

28 

-HiO. 140 


0.013 

d. 

8 . a. 

29 



6.55'*® 



30 



d. 


8. a. 

31 

d. 


127 . 30 ® 

228 '00° 

i. NHj 

32 

64.3d. 


296.7®° 

985700 


33 



t 


34 



d. 

1 

s. a. 

35 

d. 


0.0065**° 


8. aq. CO 2 , dil. a.; i. 

36 






NHj 


650 

1190 

63.40® 

123.8*0*® 

t. aic., i. et., NH) 

37 

58.0 

-H2O, 106 

151*® 

CD 

s. ale.; i. ot. 

38 


- 4 H 2 O, 200 







8. 

B. 

8. ale., et. 

39 

d. 





40 



8 . 



41 



i. 


8. HCI; (. NH4 salts 

42 

856 


0.186**® 

d. 

s. a.; 8t. 8. NHj; i. ale., 

43 





et. 


d. 


d. 


8. a. 

44 

d. 


140*»® 

V. 8. 

8. aic. 

45 









PHYSICAL CONSTANTS OP 


Formula 

Formula 

Weight 

Crystallioe Foirm 
aud Coior 

Mn(HC0i)z-2H20 

181.00 

rhombic 

Mn(OH )2 

88.95 

white, trig. 

MnzOj'HzO 

175.88 

brown, rhombic 

Mn(H2P02)2-H20 

202.94 

rose red, monocl. 

Mnlj 

308 . 77 

white, pink or 
brown 

Mnl2*4H20 

380 . 83 

rose red, monocl. 

MnPtVQHjO 

1173.82 

trigonal 

Mn(C3H503)2*3H20 

287.12 

pale red, monocl. 

Mn(N 03 ) 2 * 6 H 20 

287.04 

rose red, monocl. 

MnC204 

142 95 


MnC204*2ViH20 

187.99 

white 

MnO 

70.93 

gray-green, cubic 

Mn20j 

157.86 

brown, black, 
cubic 

MnOz 

86.93 

black, rhombic 

MnO, 

102.93 

red, deliq. 

MnzOr 

221 . 86 

red oil 

Mn304 

228.79 

brown-black, 

tetrag. 

Mn(Cl 04 ) 2 * 8 H 20 

397.97 


MnP 04 -H 20 

167.93 

gray cryst. 
powder 

Mn,(P04)2*7H20 

480.86 

rod, amorph. 

MnHP04'3H20 

204 . 97 

crystalline 

Mn(H 2 P 04 )r 2 H 20 

284.95 1 

prisms 

MnP 

85.91 

gray 

MnHPOj-HzO 

152.93 

red-white 

MozPzO/ 

283.82 

brown-pink, 

monocl. 

MnaPzOr-lHzO 

337.87 

white powder, 
amorph. 

MnSe 04 - 2 H 20 

233.92 

rhombic 

MnSe 

133.89 

gray, cubic 

MnSiO, 

130.99 

pink, tricl. 

MnSi 

82 99 

tetrahedral 

MnSi, 

111.05 

gray, octahdri. 

MnzSI 

137.92 

gray prisms 

MnzCSO*), 

398.04 

green, deliq. 
crysts. 

MnS 04 

150.99 

red- white 

MnS04-H20 

169.01 

pate pink, monocl 

MnS04-2H20 

187.02 


MnS04*3Hi0 

205.04 


MnS04-4H20* 

223.05 

pink, monoot. 
or rhomblo. 

MnS04-5H20 

241.07 

pink, tricl. 

MnS 04 * 6 h ^0 

269.09 



The commercial ealt it thia hydrate. 








INORGANIC COMPOUNDS 
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1.953 

3.258t*® 


1.8221® 
2.4o2» 70 

2.45320® 

5.18 


3.707^4«^" 


2 . 949 V* 

5.59«® 

3.48V* 


Mdting 
Point ®C. 


-HiO, 150 
d. 80 


Boiling 
Point ®C. 


Solubility in 100 Parts 


-O, >230 


-HxO, 300 


- 3 H 2 O, 200 
1190 

-H,0, 200 
1190 


700 
stable 
57-117 
stable 
40-57 
stable 
3(M0 
stable 
18-30 
stable 
8-18 
stable 
-5 to -1-8 



8 . a., NH 4 salts; 1. alk. 
8 . h. H 2 SO 4 


0. 08100® 8. dll. a. 

1. s. a., NH 4 CI 


s. HCl;i. HNOj,tcL 14 

8 . H2S04;d.eL 15 

8 . cone. H 2 SO 4 18 

8 . HCI, H 2 SO 4 17 


8. h. cone. H2S04> cone. 19 

H,P04 

8. a., ac. a.; i. ale. 20 

8. a.; i. ale. 21 

i. ale. 22 

8. HNOj. i. HCI 23 

8. aq. MnCIi, aq. MnS04 24 
8. a. 25 

8. aq. K4Pa07, HaSOj; 26 

i. act 

27 

I d. dil. a. 26 

i. HCI 29 

' 8 . HF; v.sl.s.a, 30 

8. alk., HF; I. a. 31 

8. HCI, alk. 32 

i 8. HCI, dil. H2SO4; i. 33 

j cone. H 2 SO 4 , H NO 3 
8 . ale.; i. et 34 

36 
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PHYSICAL CONSTANTS OF 


Manganese sulfate (ous) 

> sulfide (ic) (hauerite) 

I sulfide (ous) (alabarvdite) 

thiocyanate 

5 Manganocyanhydric acid 

6 Masurium 
Mercuric acetate 

arsenate 

bromate 

bromide 

carbonate, basic 
chlorate 

chloride (corrosive 
sublimate) 
chromate 

5 cyanide 

6 fluoride 

fluosilicate, basic 
fulminate 
hydroxide 
K) iodate 

M iodide, red 

(2 iodide, yellow 

(3 iodobromide 

(4 iodochloride 

15 nitrate 

nitride 
7 oxalate 

18 oxide (montroydite) 

0 oxybromide 

oxychloride (kleinite) 
oxycyanide 
oxyfluoride 
oxyiodtde 
phosphate 
potassium iodide 
setenide (tiemannits) 
sulfate 

sulfate, basic (turpeth) 
sulfide 

sulfide (cinnabarite) 
thiocyanate 

Mercurous acetate 
arsenate 
arsenate, acid 
bromate 
bromide 
oarbonate 


MnS04*7HzO 


Mn(CNS)z-3H20 

H4Mn(CN)* 

Ma 

Hq(C2H302)2 

Hqj(As04)2 

HQ(Br0j)2*2H20 

HgBrz 

2HaO-Ho(X), 

Hq( CIO, )2 
HgClz 

HaCr04 

Ho{CN)2 

HgFz 

HgSiFfHgO-aHzO 

Hq(CNO)2 

Ho(OH)2 

Hg(IO ,)2 

Hgiz 

Hgl, 

HgIBr 

HgICI 

Hg(N0,)2*ViH20 

HgjNz 

HqCzOa 

HgO 

HgBr2-3HoO 

HgCl2*3HgO 

Hg(CN) 2 ’HoO 

HgFz-HgO-HaO 

Hgl2*3HoO 

Ho,(P04)2 

2Hal2*2KI-3H20 

HgSe 

HgS04 

HgS 04 * 2 HoO 

HgS 

HgS (a) 

Hg(CNS )2 

HgCzHiOx 

Ho,As04 

Hg2HAs04 

HgBrO, 

HgBr 

HgzCO, 


Formula 

Weight 

Crystalline Form 
and Color 

277.10 

pink, monocl. or 
rhombic 

119.05 

black, cubic 

86.99 

green or pink, 
cubic 

225.13 

color!., deliq. 

215.07 


98-99.5 


318.70 

white plates 

879.65 

yellow, monocl. 

492.47 

white crysts. 

360.44 

white, rhombic 

693.84 

brown- red 

367.52 

needles 

271.62 

whits, rhombic 

316.62 

red, rhombic 

252.65 

white, tetrag. 

238.61 

transparent, 

cubic 

613.33 

yellow needles 

284.65 

cubic 

234.63 


550.45 

wh. amor. powd. 

454.45 

red, tetrag. 

454.45 

yellow, rhombic 

407.45 

yellow, rhombic 

362.99 

rad, rhombic 

333.63 

transparent 

crysts. 

629.85 

brown powder 

288.63 

powder 

216.61 

yellow or red, 
rhombic 

1010.27 

yellow crysts. 

921 .35 

yellow, hex. 

469.26 

needles 

473.24 

yellow crysts. 

1104.28 

yellow-brown 

791.79 

white- yellow 

1204.98 

yellow, deiiQ. 

279.57 

gray pt., cubic 

296.67 

white, rhombic 

729.89 

yellow, tetrag. 

232.^7 

black, amorph. 

232.67 

red, hex. 

316-77 

colorl. 

259.65 

scales 

740.74 

orange, rhombic 

641.14 

yellow-red 

328.53 

yellow-whits 

280.63 

white, tetrag. 

461.23 

yellow powder 
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PHYSICAL CONSTANTS OF 



Name 

Formula 

Formula 

Weight 

Crystalline Form 
and Color 

1 

Mercurous chlorate 

HgCiO, 

284.07 

white, rhombic 

2 

chloride (calomel) 

HgCl 

236.07 

white, tetrag. 

3 

chromate 

Hg 2 Cr 04 

617.23 

red, rhombic 

4 

fluoride 

HgF 

219.61 

yellow, cubic? 

5 

fluosilicate 

H02SiF«*2H2O 

579.31 

prisms 

6 

formate 

HgHCOz 

245.63 

shiny scales 

7 

iodate 

HglOa 

375.53 

yellowish 

8 

iodide 

Hgl 

327.53 

yellow, tetrag. 

9 

nitrate 

HgNOa-HjO 

280.63 

white, monocl. 

10 

nitrite 

HgNOz 

246.62 

yellow 

It 

oxalate 

Hg2C204 

489.24 

crysts. 

12 

oxide 

HgiO 

417.22 

black 

13 

phosphate 

Hg3P04 

696.81 

white crysts. 

14 

sulfate 

Hg2S04 

497.28 

white, monocl. 

15 

sulfide 

HgzS 

433.28 

black 

16 

thiocyanate 

HgCNS 

258.69 

white 

17 

trinitride 

HgN, 

242.63 

white crysts. 

18 

Mercury* 

Hg 

200.61 

silvery liq. or 

19 

Mercury-ammonhim 

compoufi'ls 



hex. (?) 




20 

Dimercuri'diammonium 

Hg2NCI*NH4CI 

504.18 

crystalline 


chloride (infusible 
white precipitate) 




21 

Oimercuri-tetrammonium 

Hg2NCI*3NH4C] 

611.18 

red crysts. 


chloride (fusible 
white precipitate) 




22 

Molybdenuiti 

Mo 

95.95 

gray, cubic 

23 

bromohydroxide 

Mo3Br4(OH)2 

641.53 

red powder 

24 

bromide, di- 

MoBrz 

255.78 

yellow-red 

25 

bromide, tri- 

MoBrj 

335.70 

blk.-grn. needles 

26 

bromide, tetra- 

MoBr 4 

415.61 

bik., deiiq. need. 

27 

carbide 

MoC 

107.96 

gray prisms 

28 

chloride, di- 

MoClz 

166.85 

yellow, amorph. 

29 

chioride, tri- 

MoCii 

202.32 

dark red powder 

30 

chloride, tetra- 

MoCU 

237 . 78 

brown, deiiq. 

31 

chloride, penta- 

MoCis 

273.24 

black crysts. 

32 

chiorohydroxide 

M03Cl4(OH)2-2H2O 

499.71 

yellow, amorph. 

33 

fluoride, hexa- 

MoF* 

209.95 

white crysts. 

34 

oxide, di- 

MoOz 

127.95 

blue-black, 





tetrag. 

35 

oxide, sesqui- 

M 02 O 3 

239.90 

black 

36 

oxids, tri- (motybdiie) 

M 0 O 3 

143.95 

color!., rhombic 

37 

oxybromide 

MoOjBrj 

287.78 

yellow, deiiq. 

38 

oxychloride 

M 0 OCI 4 

253.78 

green, deiiq. 


0 


8Im aiao tpaoial Ubiat. 









INORGANIC COMPOUNDS 
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Specific Mdtine 

Gravity Point ®C. 


Solubility in 100 Parts 


Point ®C. I Coi^ Water IHot Water I Other Rea 


d. 8. aic., ac. a. 

0.0007«° 8 . aq. refl., Ho(N 03 ) 2 ; 

81.8. HNOj, HCI; i. 
ale., et 

si. 8 . 8 . HNO 3 , KCN;I. act 


7.70 29 


V. 8 l. S. 

forms H 02 O 
si. 8 . 

0.417® 

V. si- 8 . 
2X10-< 


i. HCI 
i. ale. 

s. dil. HCI;i.coldHN 03 
s. KI; i. ale. I 


7.56 d. 

d. 0 



s. H NOj; i. ale., at 

10 

si. s. H NOj n 

s. h. ac. a.; I. alk., dil. 12 

HCI, NH 3 

8. HNO3, aq. H 0 NO 3 ; 13 

i. H3PO4 

8 . H 2 SO 4 , HNO 3 14 

i. a., (NH 4 ) 2 S 15 

8 . HCI, aq. KCNS, aq. 16 

Ho(N03)2 

17 

8 . HNOi;!. HCI 18 


8 . a.; i. ale. 


10.2 2620 ±10 


8.48«®® 

3.714V" 

3.578V" 



2.928V" ^9^ 


4.50»* »® 795 

8 ubl. 


i. 8 . h. cone. H 2 SO 4 ; I. 

HCI, HF, NH,, dil. 
H 2 SO 4 

8 . alk. 

i. 8. alk., i. a., aq. rag. 

i. i. a. ; d. alk. 25 1 

d. alk. 26 1 

i. 8 . HNO 3 , HF, h.H 2 S 04 27 

i. s. HCI. H 2 SO 4 , 28 

NH4OH, alc.,et 

d. s. HNO 3 , H 2 SO 4 ; V. si. 29 

8 . ale., et. 

d. s. HNO 3 , H 2 SO 4 ; 8 l. 8 . 30 

ale., et. 

d. s. H NO3. H 2 SO 4 , ate. 31 

ale., et. 

8 . a.; i. ale. 32 

d. d. NHj gas 33 

i. sl. 8 . H 2 SO 4 , KHC 4 H 4 O 6 ; 34 

i. alk., HCI 

i. i. a., alk. 35 

2.10679“ 8 . a., NH 4 OH 36 

37 

38 
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PHYSICAL CONSTANTS OF 


Name 

Fonnula 

Molybdenum oxychloride 

MoOzCli 

oxychloride 

MoOCIj 

oxychloride 

M 02 O 3 CI 5 

oxyfluoride 

M 0 OF 4 

phosphate, meta- 

Mo(P03)3 

phosphide 

MozPz 

sulfide, di- (molybdenite) 

MoSz 

sulfide, tfi- 

M 0 S 3 

sulfide, tetra- 

M 0 S 4 

Molybdie add 

H 2 M 0 O 4 

Molybdic add 

H2M0O4*HzO 

Neodymium 

Nd 

bromate 

Ndz(Br0i)6*18H»0 

carbide 

NdCz 

chloride 

NdCli 

chloride 

NdCli-eHzO 

molybdate 

Nd2(Mo04)i 

oxide 

NdzOa 

sulfate 

Ndz(S04)3*8H20 

sulfide 

NdzS) 

Neon 

Ns 


aoeUte 

ammonium chiorida 

ammonium sulfate 

antimonide 

araenate (xanthioeite) 

arsenide 

arsenide (nicoltite) 

boride 

bromate 

bromide 

bromide 

bromide, ammonia 

bromoptatinate 

carbonate 

carbonate, basic 
carbonyl 


NI(CiH,02)2 

NiC!2*NH4Cl-6HiO 

N iS04* ( N H4 )2S04-€ H 2 O 

NiSb 

Nij ( A8O4 )z 
NisAsz 
NiAs 
NiB 

Ni(Br 03 ) 2 ' 6 H 20 

NiBri 

NiBrj-SHzO 

NiBr2'6NH) 

NiPtBr^-SHzO 

NiCOj 

2NiC05*3Ni(0H)2*4H20 

Ni(CO )4 


Formula 

Weight 

Crystalline Form 
and Color 

198.86 

yellow-white 

218.32 

green 

417.19 

dark brown, deiiq 

187.95 

blue- white 

332.89 

253.94 

gray crysts. 

160.07 

black, hex. 

192.13 

red-brown 

224.19 

brown powder 

161 .97 

yellow-white. 


hex. 

179.98 

yellow, monocl. 

144.27 

yellowish 

1380.32 

red, hex. 

168.29 

yellow, hex. 

250.64 

violet prisms 

358.74 

red, rhombic 

768.39 

tetragonal 

336.54 

blue 

720.85 

monoclinic 

384 . 72 

olive green 

20. 18 

color!, gas 

58 69 

Silvery metal. 


cubic 

green prianrts 
green, deiiq., 
monocl. 
blue-green, 
monool. 
hex. 

yellow, amorph. 
metallic, tetrag. 
hex. 

bright prisms 
green, cubic 
yellow, deiiq. 
green, defiq. 
violet powder 
trigonal 
light green, 
rhombic 
light green 
liquid 


chlorate 

chloride 

chloride 

chloride ammonia 
chloropalladate 
chloroplatinate 
cyanide 

dlmethylglyoxime 


Ni(CI0j)2-6H,0 

NiClz 

NiCIz-eHaO 

NiClz*6NH, 

NlPdCI«*6HzO 

NiPtCU-6H*0 

NI(CN)**4H20 

NiCsHt404N4 


green crysta. 
yellow, deiiq. 
grn., deiiq. 
monool. 

hex. 
trigonal 
preen plates 
scarlet red or yets. 








INORGANIC COMPOUNDS 
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Sjpceifio 

Gravity 



MdUna 
Point ®C. 


•ubi. 

•ubl.<100 

•ubI. 

98 


SolnbiiitT in 100 Paris 


3.t24*»* 

6.9»o* 


4 . 134 »r 

2.282^ 

5 . 14 }r 

7.24 

2.850 

5.179’’® 

liq. 

1.204 245 ♦<> 

0.674 ( A ) 
8.902®* 


-H*0, 70 
840 
66.7 
d. 


Point ®C. icoid Water 1 Hot Water 


- 2 H 2 O, 200 0.133’»® 

d. 


“I 8 H 2 O, 150 14625® 

d. 


96. 7«® 

-SHiO, 105 246’5® 

— 6 H 2 O, 160 


12 ®* 

i. 

1.140®c.c. 


Other Rea 


8. ale., at. 


8. h. HNO] 

8. H2SO4, aq. rag. 

8. atk. aulfidea 
8. atk. auifidea; i. NHi 
8 . NH 4 OH, HaS04; I. 10 
NHj 

8 .a.,NH 40 H,NH 48 alt 8 II 
12 


8. H2SO4, dii. a.; i. 

cone. HNOi 

140.4 ’00® 8. ale. ; I. at, chi. 

511.6’oo® 8. ale. 


8. dil. a. 
8. liq. 02 


8 . dil. HNOs; 8 l. 8 . 22 . 

H2SO4, HCI;i. NH| 
i. ale. 3 1 

24i 


V. 8l.8.(NH4)2S04 



d. 

d. 

- 3 H 2 O, 200 


-4HiO, 200 
fubl. 250 


i. 

i. 

8. aq. reg. 

d. 


8 . H NO}, aq. rag. 

28 


8 . NH 4 OH 

112 . 8 ®® 

166’00® 

8 . ale., el., NH 4 OH 

199 »® 

316’00o 

8. ale., at., NH 4 OH 

V. 8 . 

d. 

i. cold NH 4 OH 

0 . 009325 ® 

i. 

1 

1 8. a. 

i. 

d. 

8. a., NH 4 salts 

0.018® •® 

i. 

8. aq. rag., H NOj, a 



at. 

3520® 

V. 8. 

i 

53.8®® 

87.6’oo® 

8 . NH 40 H,alc.;i.NI 

V. 8 . 

V. 8 . 

V. 8. ale. 

8 . 

d. 

8. NH4OH; i. ale. 




i. 

i. 

8. KCN;i. dil. KCt 

i. 

i. 

8 . abs. ale., a.; i. ac. 



a,, NH 4 OH 










PHYSICAL CONSTAJWS OF 


1 

Name 

Formula 

Formula 

Weight 

Crystallioe Form 
and Color 


Nickel dithionate 

NiSiOs-eHaO 

326.91 

green, tricl. 


ferrocyanide 

Ni2Fo(CN)6-11H20 

527.51 

green- white 


fluoride 

NiFi 

96.69 

green 


fluoride, acid 

NiF2-5HF-6H20 

304.83 

blue-green, trig. 


fluosiiicate 

NiSiFe-eHaO 

308.85 

green, trigonal 


formate 

Ni(HC02)2*2H20 

184.76 

green crysts. 


hydroxide (ic) 

Ni(OH), 

109.71 

black 


hydroxide (ous) 

Ni(OH)2*t4H20 

97.21 

light green 


hypo phosphite 

Ni(H2P02)2-6H20 

296.78 

green, cubic 


iodate 

NidOj), 

408.53 

yellow needles 

11 

iodate 

Ni(IOs)2*4H20 

480 . 59 

hexagonal 

12 

iodide 

Nil2 

312.53 

black, deliq. 

13 

iodide ammonia 

Nil2*6NHj 

414.72 


IlM 

nitrate 

Ni(NOj)2*6H20 

290.80 

green, mo nod. 

Ittl 

nitrate ammonia 

Ni(NO,)2-4NH,*2H20 

286.87 


IQ 

oxalate 

NiC204 

146.71 


1 

oxide, mono- 
(bunsenite) 

NiO 

74.69 

green-black, 

cubic 

18 

oxide, sesqui- 

NizOs 

165.38 

black 

19 

oxide (oue-ic) 

Nij04 

240.07 

gray 

20 

oxide (ouSHC) 

Ni304*2H20 

276.10 


21 

ox y iodide 

Nil2-9NiO*15H20 

1254.98 


22 

perchlorate 

Ni(CJ04)2*5H20 

347.68 

blue-green, hex. 

23 

perchlorate 

Ni(Cl 04 ) 2 * 6 H 20 

365.70 

blue-green, hex. 

24 

phosphate 

Ni3(P04)2-7H20 

492.14 

green 

25 

phosphide 

Ni,P2 

238.03 

gray- whits 

26 

phosphide 

NI 2 P 

148.36 

gray crysts. 

27 

pyrophosphate 

Ni2P207*6H20 1 

399.44 

green 

28 

1 potassium cyanide 

Ni(CN)2-2KCN»H20 

258.97 

red-yellow, 

monocl. 

29 

salenate 

NiSe04-6H20 

309.75 

green, tetrag. 
or monocl. 

■ 

selenide 

NiSe 

137.65 

silvery white, 
cubic 

31 

siiicide 

NiaSi 

145.44 


32 

sulfate 

NiS04 

154.75 

yellow, cubic 

33 

sulfate 

NiS 04 * 6 HaO 

262.85 

blue tetrag. or 
green monocl. 

34 

sulfate (morenosite) 

NiS04-7Ha0 

280.86 

green, rhombic 

35 

sulfide, mono- (beyrichite) 

NiS 

90.75 

black, trigonal 

36 

sulfide, sub- 

NiaS 

149.44 

yellow crysts. 

37 

sulfide (ous-ic) 

(poiydymite) 

Ni,S4 

304.31 

gray-black, 

cubic 

36 

39 

sutfits 

lilMrfiimcf. oolumbium 

NiSO|-6HaO 

246.85 

green, tetrahdrf. 


«itHc acid 

HNO, 

63.02 

color!, liq. 


nitric add 

HNOj-HaO 

81.03 

colorl. iiq. 


nitric add 

HNOj*3HaO 

117.06 

colorl. liq. 


iitra addsuHIta* 

NOaHSOi 

127.08 

color!., rhombic 

ii 

iitracen 

Na 

28.02 

color!, gas or 
cubic crysts. 

45 

bfomo phosphide 

NPBr, 

204.82 

ooiort., rhombto 

46 

chloride 

NCI) 

120.38 

yellow oil 

47 

ohforophosphide 

(NPCri)t 

347.71 

rhomblo 


^Chamber ery$W$; nltrotyl sulfuric acid. 
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PHYSICAL CONSTANTS OF 


Formula 

Weight 


Crystalline Form 
and Color 


NKrogen iodide 
iodoazoimide 

oxide, mono- (oue) 

oxide, di- (ic) 


oxide, tri- 
oxide, tetra- (per- or di-) 

oxide, penta- 

oxybromide (nitrosyl 
bromide) 

oxychloride (nitrosyl 
chloride) 

10 oxyfluoride 

t 1 selenide 

12 sulfide 

13 sulfide, penta- 

14 fflfroto tribromlile 

15 Nitroxyl chloride 

16 fluoride (nitryl fluoride) 

17 Otniiuni 

18 ammonium trichloride 
chloride, di- 
ohioride, tri- 
chloride, tetra- 
oxide, mono- 
oxide, di- 
oxide, sesqui- 

oxide, tetra- (perosmioacid) 
potassium trichloride 
potassium tetrachloride 
sulfide, di- 
sulfide, tetra- 
sulfite (ous) 

31 lOxycMi 


N 13 

394.77 

black 

NH 3 NI 3 

411.80 

red, rhombic 

N 20 

44.02 

colorl. gas 

NO or (N 0)2 

30.01 

(60.02) 

colorl. gas 

N 2 O 3 

76.02 

red-brown gas or 
blueliq.orsolid 

NO 2 or (N 02)2 

46.01 

red-brown gas. 


2(08CIi*2NH4CI)*3H20 861 . 18 

OsClz 261.11 

OsClj 296.57 

OsCU 332.03 

OsO 206.20 

O8O2 222 20 

O 82 O 3 428.40 

O 8 O 4 254.20 

2(08Cl3*3KC!)-6H20 1148.56 

08Cl4*2KCI 481.13 

O 8 S 2 254.32 

OSS 4 318.44 

OsSOs 270.26 

O 2 32.00 


yellow llq. or 
colorl. solid 
white, rhombic 

brown liq. 

red- yellow liq. 

or gas 
colorl. gas 
orange yellow 

orange-red, 
monocl. 
red liq. 
brown liq. 
yellow-brown gas 
colorl. gas 
blue, hex. 

red-brown crysts. 
green, deliq. 
brown, cubic 
red-yel. needles 
black powder 
copper red 
black powder 
colorl., monocl. 
red crysts. 
red, cubic 
brown-yellow 
brown-black 
blue-black 
colorl. gas or 
hex. solid 

colorl. gas 


33 Palladium 

34 bromide 

35 chloride 

36 chloride 
cyanide 


PdBrz 

PdCIi 

PdCl2*2H20 

Pd(CN )2 


silvery metal, 
cubic 
brown 

brown, cubic 
brown prisms 
yellow 


fluoride 


144.70 


brown 
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3peci6c 

Gravity 

Melting 
Point °C. 

Boiling 
Point °C. 


Solubility 

in 100 Parta 

■ 

Cold Water 

Hot Water 

Other Reagents 

n 




i. 

d. 

8 . aq. Na 2 S 203 , KCNS 

■ 

3.6 

d .>20 

expi. 

d. 


8 . HCI, N^azSzOs^KCN; 

E 






i. abs. ale. 

■ 

liq.1.226-89 

-102.3 

-90.7 

130.520®c.c. 

60.8224®c.c. 

8 . H 2 SO 4 , ale. 


1.530(A) 






E 

liq. 

-161 

-151 

7.340®c.c. 

O.o’oo® 

26.6 c.c. ale.; 3.5 c.c. 

B 

1.269 





H 2 SO 4 ; s. aq. FeS 04 


1.0367(A) 







1.44720® 

-102 

3.5 

s. 


8 . a., et. 

5 

1.448200 

-9.3 

21.3 

d. 


s. HNO 3 , H 2 SO 4 , chi.. 

6 






CS 2 


1.63>«^ 

30 

47 

8 . 

fornns 


7 





HNO 3 



> 1.0 

-55.5 

-2 

d. 



8 

1.417-’2o 

-64.5 

-5.5 

d. 


s. fuming H 2 SO 4 

9 

2.31 (A) 







1.68(A) 

-134 

-56 

d. 



10 

expl. 200 


i. 

d. 150° 


11 





ale., et. 


2.22’5® 

178 

aubl. 135 


d. 

8 . chi., CS 2 ;sl. s. ale., et. 

12 

c 

O 

11 

d. 

i. 

..*... 

8 . CS 2 ;.sl. s. ale,, et. 

13 

2.637 

-40 

32d. 

d. 



14 

liq. 1.32’^° 

<-30 

5 

d. 



15 

2.24(A) 

-139 

-63.5 

d. 


d. ale., et. ' 

16 

22.4820° 

2700 

>5300 

i. 

i. 

si. 8. aq. reg., HNO 3 ; 

17 






i. NH 3 1 





V. s. 

d. 

V. s. ale. ; i. et. 

18 




8 . d. 


8. NaCi, ale., et. 

19 


d. 56 0-600 


si. s. 


s. a., alk., ale.; 8 l.s.et. 

20 




8. d. 


s. HCI, ale. 

21 




i. 

j 

i. a. 

22 

7.91 



i. 

i. 

t. a. 

23 




i. 

i. 

i. a. 

24 

4.91 

39-40 

134-8 

5 . 88^50 


s. ale. d. 

25 


- 6 H 2 O, 150 


1 V. s. 


V. 8 . ale. ; i. et. 

26 


I d. 


1 si. s. 


i. HCI, ale. 

27 




si. s. 


i. alk. 

28 


d. 


i. 


s. dil. HNO 3 ; i. alk. 

29 


d. in air 


i. 


s. dil. HCI 

30 

1.426-252.50 

-218.4 

-183 

4.890®c.c. 

2.630®c.c. 

si. s. ale.; s. fused Ag 

31 

1.14-1830 



i 

1.7’oo°c.c. 



1.1053(A) 







1.71-1830 

-251 

-112 

0 . 88 »° c.c. 

0600 

s. oil turp., oil cinn. 


3 03-800 







1.658(A) 







12.020® 

1555 

2200 

i. 

i. 

8. aq. reg., h. H 2 SO 4 ; i. 


11 1550O 





NHj 





i. 

i. 

8 . HBr 



600 d. 


8 . 

S. 

8 . HCI, act. 

35 




8 . 

s. 

8 . HCI, act. 

36 


d. 


i. 

1 . 

8 . HCN, KCIM, 

37 






NH 4 OH; i. dil. a. 



38 
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PHYSICAL CONSTANTS OF 



Formula 

Weight 

Crystalline Form 
and Color 

214.41 

metallic 

140.72 

brown 

360.54 

black 

230.72 

yellow-brown, 
deliq., rhombic 

229.40 

black 

122.70 

black 

138.70 

black 

185.66 

dark gray 

134.76 


238.79 

deliq., brown 

245.46 

gray 

138.76 

black 

170.82 

brown 

211.68 

red or yellow, 
tetrag. 

174.78 

crystalline 

100.46 

unstable, colorl. 
liq. 

118.48 

fairly stable 
needles 

136.50 

stable liq., colorl. 

191.93 

white crysts. 

227.96 

deliq., monoci.? 

119.94 

exists only in 
soln. 

196.99 

white crysts. 

194.14 

hyg. cryst. 

97.02 

cubic 


yellow, cubic 


liquid 

yellow solid 
gas or colorl., 
cubic 

white, cubic 
transparent, 
tetrag. 
white crysts. 
crystalline 
vitreous, deliq. 

transparent, 
rhombic 
white needles 

syrupy 

colorl. 

needles 

rhombdri. 

red, cubic 
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Spediio 

Gravity 


Malting 

Point 


Solubility in 100 Parts 


Hot Water! Other Re 


i. a.., alk., NH4CI; i. 

N 326467 

8. excess KI; i. dil. HCI 
ale., et. 
s. H NOj 


hq. 0.746-90 
1.146 (A) 
1.012 
1.83190 

1.906(A) 



1.493»« 
1.65121 2® 


-25H2O, 140 s. 


-1/2H2O, 213 23402«o 


ign. in air, 
400 


si. 8. h. a. 
V. si. 8. a. 



si. s. aq. reg.; i. a. 
s. HCI; i. (NH4)2S 
s. aq. reg.; d. HNO3 
s. a., NH4OH 


si. s. ale., et. 
d. ale. 


i. ale. 
s. H NO, 

s. CU2CI2, ale., et. 

s. ale., turpentine 
8. P, P2H4; i. ale. 
d. COCI2 


i. liq. CO2 


V. s. ale., et. 


s. aq. alk.; i. 
NH3,et. 
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PHYSICAL CONSTANTS OP 


Formula 

Weight 


Phosphorus, yellow 
Phosphorus arsenide 
bromide, trl- 

bromide, penta- 
bromofluoride 
bromonitride 
bromodichloride, hepta- 
bromotrichloride, di- 
bromotrichloride, octa- 
bromotetrachloride, mono- 
chloride, tri- 
chloride, penta- 

chlorofluoride 
fluoride, tri- 
fluoride, penta- 
hydride cf. phosphine 
iodide, di- 
iodide, tri- 
iodochloride 
nitride 
oxide, tri- 


oxide, penta- 

(phosphoric anhydride) 
ox y bromide 
oxybromodichloride 

oxychloride 

oxyfluoride 
oxyiodide 
oxynitride 
selenide, mono- 
selenide, penta- 
aelenide, sub- 
selenide, tri- 
sulfide, sesqui- 
sulfide, di- 
sulfide, tri- 
sulfide, penta- 
sulfoxide 


thlobromoohloride 

thiobromide 

thioohlorlde 

thiocyanate 


PBr7Cl2 

PBrzCb 

PBraCIs 


PS(NH,)i 

P8BrCli 


P(CN8)3 


CrystalliiMi Fonn 
and Color 


yellow, hex. 


oolorl., fuming 
tiq. 

yellow, rhombic 
brown liq. 
colorl., rhombic 
prisms 

orange crysts. 
brown needles 
yellow crysts. 
colorl., fuming 
liq. 

deJjq., tetrag. 

colon, gas 
colorl. gas 
colon, gas 

orange, tricl. 
red, deliq., hex. 
red, hex. 
white, amorph. 
white, deliq., 
monocl. 
white, deliq., 
rhombic ? 
white, deliq., 
amorph. 
color!, plates 
tablets or yeilo 
liq. 

colorl., fuming 
liq. 
gas 

red crysts. 
white, amorph. 
red 

rod needles 
yoMow liq. 
dark rod 
yellow, rhombic 
yellow needles 
gray- yellow 

yellow, deliq. 
Colorl., deliq.. 


amorph. yellow 
or white 
oolorl. or yellow 
tiq. 

ysiiow, cubic 
oolorl., deliq. 
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Mcllin« 

Point 


BoOinc 
Point •€!. 


Solubility in 100 Parta 


Cdkl Water I Hot Water 1 Other R 


Iq. 1.745*«»* 



solid 1.6 148 under 

3.60*»»®(A) prees. 

5.4(A) 

3.022(A) -160 

4.49(A) -83 


liq. 2,104 
1.675 
3.69(A) 


red heat 
burna in atr 



75.957*o«> 
•ubi. 160 


173,17*Om« 

180 


189.5’^*- 

137,6 





8 l. 8. 

0,4alc.,1000CS2.1.5*®, 


10*i*b2.;8. NH, 


8, CS 2 ; i. ale., et; d. 


HNO, 


8. CSz, et, chi.; d. al. 


d. ai. 


attacks glatt 


8, 6t;8l. t-chu CSz 


8. PCI, 


d. ac. a. 


8. CS, 


8 . et., chi., CS 2 


8. CSi. C,HsCOCl 


8. d. ale. 


8. ale., d. alk. 


d. alk. 


8. CSz, d. AgCI 


V. 8. CS, 


8. CSz 

V. sl. s.d. 1 

i. any solvent 


8. CSz, ®t, chi. 

d. forms 


H,PO, 


V. 8. 

8. H 2 SO 4 ; 1. NH,, act 


8. et., b 2 ., CSt, H 2 SO 4 


d. ale. 


d. ale. 


8. ale., et 

i. 

i. a., alk. 


V. a. CSz; !• aio., et 


8. CCU; 1. CSz 


8. CSz; i. et; d. ale. 

d. 

8, KOH; i. CSz 

d. 

60CSz: 8 . b2., PCI, 


V. sl. 8. CSz 


8. alk., ale., et; v. al. 


8. CSz 


0,22 CSz;8.aJk. 


50 CSz 

d. 

sl. 8. ale., et, CSt 

i 


8. et., CSz, PBr,, PCI, 


8. bz,, CSz, ecu 


8. ale., et, bz., CSt 


















PHYSICAL CONSTANTS <W 


1 HPhosphorusthiofluoride 

2 Phospftotungsfic acid 


3 Vlatinic acid, bromo> 


4 Platinic acid, chloro- 

5 Platinic acid, iodo- 


6 {Platinum 


bromide (ous) 
bromide (ic) 
chloride (ous) 


PSF3 

P20s*12W03*42H20 

H2PtBr«-9H20 

HiPtCle-SH^O 

HaPtle-SHaO 


I 120.04 
3681.67 


518.08 

1120.91 


colorl. gas 
yellow-green 
crysts. 
red, deiiq. 
monocl. 

red-brown, deiiq. 
brown, deiiq., 
monocl. 
silvery metal, 
cubic 

brown I 

dark brown 
brown 


chloride (ic) 

chloride (ic) 
cyanide 
fluoride (ic) 
hydroxide (oua) 
hydroxide (ous) 
hydroxide (ic) 
iodide (ous) 

iodide (ic) 

oxide (ic) 
oxide (ic) 
oxide (ic) 
oxide (ic) 
oxide (ic) 
oxide (ous) 
oxide (ous-ic), 
(platino-platinic) 
pyrophosphate 
silicide 
sulfate 
sulfide (ic) 

sulfide (ous) (oooperite) 
sulfide, sesqui- 

otasalum 

acetate 
acetate, acid 

aluminate 
aluminum silicate 
(muscovite) 
aluminum silicate 
(orthoclase) 
amide 

antimonate, metar 

antimonide 
antimonyl tartrate 
(tartar emetic) 


PtCU-SHiO 

Pt(CN)2 

PtF4 

Pt(OH)2 

Pt(OH)2*2H20 

Pt(OH)4 

Ptl2 


PtOz 

Pt02*H20 

Pt02-2H20 

Pt02-3H20 

Pt02-4H20 

PtO 

Pt304 

PiPiCh 

PtSi 

Pt (804)2-4 HiO 
PtS2 


KC2H1O2 

KH(C2H,02)2 

K2(AI02)2-3H20 

K20-3Al20a-6Sl02-2H20 

KzO-AUOj-eSiOj 


K)8b 

KSb0C4H40s-i/2H20 


red monocl. 

I yellow-brown 
brown, deiiq. 
black 
yellow 
red-brown 
black 

brown-black, 

amorph. 

black 

black 

brown 

ochre 

yellow needlee 

violet-black 

black 

grn.-yeltow 

yellow platsa 
black or gray 
needlee 
black, tetrag. 

®f»y 

silvery metal; 
cubic 

white powder 
deiiq. needles 
or plates 
crysts. 
monoctinio 

colorl., monocl. 

yellow-green 
colorl. cryst 

yeltow-orwn 
eoteri., rhombkt 






INORGANIC COMPOUNDS 


223 


SpeoiBc 

Gravity 



Solubility in 100 Parta 


Cold Water tHot Water! Other Reaaenta 


8l. B. et; i. bZv CSa 
s. ale. et 

V. 8. ale., et, chi. 


8. aq. reg., fused aik. 

8. HBr; 8l. s. KBr 
s. HBr; si. s. ale. 
s. HCI, NH40H;8l.8. 

NH3; i. ale., ot. 
s. ale., act; si. s. MHj 
i. et. 

6. ale., et 
i. alk. 

s. HCI, HBr, aik. 

8. a., alk. 

8. aq. reg., HCI 
8l. 8. NaiSOj; i. a., 
ale., act 

V. 8. NH,;8, HI, KI, 
aik. 

i. aq. reg., a. 

8. NaOH; i. ac. a. 

8. NaOH; i. ac. a. 
i. aq. reg., a. 
i. a. 

8. HCI, HaSOi 
i. aq. reg., a. 


8. aq. reg., 1. a. 27 

8 . a., aic., et 28 

8. aq. reg., (NH4)2S 29 

8 aq. reg.. ( N H4 )tS ; i.a, 30 
slowly 8. aq. reg.; i. a. 31 
8. a., ale.. Mg. 32 


8. aik.; i. ale. 


d. ale. 

8. h. KOH; i. CSs 
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PHYSICAL CONSTANTS OP 


I^^S91i[ESI3iE9Hil 


Potanium arsenate (tribasic) 
arsenate (dibasic) 
arsenate (monobasic) 
arsenite, meta- 
arsenite, acid 
aurate 
aurioyanide 
aurocyanide 
azide 
benzoate 
borate, meta- 
borate, tetra- j 

bororfluoride (fluoborate) | 

borotartrate ' 

bromate 

bromide I 

bromoaurate 

bromoaurate 

bromoplatinate 

bromoplatinite 

carbonate 

carbonate 

carbonate (trihydrate) 
carbonate, acid 
(bicarbonate) 
chlorate 

chloride (sylvite) 

chloroaurate 

chlorochromate 

chloroiridate 

chloropailadate 

chloropalladite 

chloroplatinate 

chioroplatinite 

chlororhodite 
chlorostannate 
chromate (tarapacaite) 
citrate 

cobalticyanide 

cobaltinitrite 

cobaltocyanide 

cobaltosuifate 

cyanate 

cyanide 

dichromate 

ferricyanide 

ferric oxalate 
ferric oxalate 
farrocyanide 
fluoride 

fluoride ! 


K 1 ASO 4 

K2HAa04-H20 

KH2As04 

KAsOa 

KH(As02)2*Ha0 

KAu02*3H20 

KAu(CN) 4*1V4H20 

KAu(CN)2 

KN] 

KC7H502-3H20 
K 2 B 2 O 4 
K 2 B407*5H20 
KBF 4 

KC 4 H 4 BO 7 

KBrO, 

KBr 
K Au Br 4 
KAuBr 4 * 2 H 20 

K 2 PtBr* 

K2PtBr4 

KiCOi 

KiCOy2HiO 

2K2C0j*3H20 

KHCO, 

KClOi 

KCI 

KAuCU 

KOClCrOi 

KilrCU 

K 2 PdCl* 

KjPdCU 

K 2 PtCU 

KjPtCU 

KjRhCU-SHaO 

K2SnCl4 

K2Cr04 

KjC^HsOt-HiO 

K,Co(CN)* 

2Co(N02)|-6KN02*3H20 

K4Co(CN)4 

K2 Co(S 04 )i* 6H20 

KCNO 

KCN 

KiCrjOr 

K,Fe(CN)« 

KFe(C204)2*2ViH20 

K,Fe«^04)i*3H20 

K4Fe(CN)»*3HtO 

KF 

KF- 2 H 20 


deliq. crysts. 
trigonal 
colorl., tetrag. 
white powder 

yellow needles 

plates 

rhombic 

tetrag. | 

white powder I 
monoclinio 
white, hex. 
colorl., cubic or | 
rhombic 
white crysts. 
trigonal 
color!., cubic 
monoclinio 
dark brown, 
rhombic 
red, cubic 
brown, rhombic 
white deliq., 
powder 
rhombic 
monoclinio 
monoclinio 

color)., monoci. 
colorl., cubic 
yellow, monoci. 
red, monoci. 
black, cubic 
red, cubic 
yellow, cubic 
yellow, cubic 
red-brown, 
tetrag. 
red, tricl. 
colorl., cubic 
yellow, rhombic 
color!., crysts. 
yellow, monoci. 
yellow, tetrag. 
violet 

monoci., plates 
white, tetrag. 
cubic, white, 
deliq. 
red, tricl. 
red, monoci. 

prisms 
olive brown 
monoclinio 
yellow, monoel. 
color!., ouble 
monool. prienii 
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8peci6o Melting I foiling 

Gravity Point ®C. 1 Point ®C. 


Solubility in 100 Parta 


Cold Water iHot Water I Other R 


-H2O, 110 
288 


.74 (anhyd.) 
2.50 


-3HzO, 110 

947 

d. 

500 d. 


14.3 

46. 510.50 

124>7 so 

14.70® 


V. 8, 

5 271000 


i. ale. 

8l. 8. ala. 
si. s. ale. 

8. ale. 

8. ale. 

8l. s. ale.; i. et. 
0.1 3751 «® ale. 
8. ale. 


s. alk.; i. c. ale. 


1.832 

3.271’ 

2.752s® 


49.751000 

104 100® 


si. 8. ale.; i. act. 
8i. 8. ale., et. 

8. ale. 

8. K Br; d. et. 


i. satd. K2COJ; i. ale. 


2.497»»® 

3.546 

2.738 

2.67 

3.499 

3.30 


571000 0.83 ale.; 8. alk. 

56.7100® 8. ale., alk. 

80.2600 25, 98 % ale. 

8. a., act. 

6.67 100® i. ale., KCl, NHj 

d. si. 8. HCI; i. ale. 

V. s. s. NH4OH, KCI; i. ale. 

5.2100® i. alc.,et 

s. i. ale. 


75.6’0oo 

199.7»i® 


108.4<o® 

( 1 . 

122.2*05 30 

80*00® 

77.5100® 


i. ale. 
si. 8. ale. 
i. ale. 
i. ale., et. 
i. ale., et. 


V. si. s. ale. 

s. flly.; 0.9*0 5® ale.; 

1.3 h. ale. 
i. ale. 

8 act.;sl.8. alc.;i. NH; 


1.853*’® 

2.48 

2.454 


-3H2O, 100 d. 230 

-3HaO, 70 

880 1500 

41 


92’*® d. 46 

4.7.0® 117.7*00® i. ala 47^ 

27.8’* ’® 90.6»« ’® 8. act.; I. NHi, ale., et. 48: 

92.3**® V. 8 . 8 . HF; I. ale. 49 

V. 8 . V. 8 . 8 , HF; i. ale. 50i 













PHYSICAL CONSTANT OT 


Potassium fluoride, acid 
fluogermanate 
fluohafniato 
fluosilicate (hieratite) 

fluostannate 

fluotitanate 

fluozirconate 

formate 

hydride 

hydrosulfide (sulfhydrate) 


hydroxide 

hypochlorite 

hypophoephite 
iodate 
iodate, acid 


iodide 
iodide, tri- 

fodobromide 
iodochioride 
iodochioride 
iodoiridite 
iodoplatinata 
magnesium chloride 
(carnaiiite) 
manganato 
manganicyanido 
manganocyanide 
molybdate 

nickel sulfate 

nitrate (salt peter; niter) 

nitrite 

nitroprusside 
osmate 
osmocyanida 
oxalate 
oxalate, acid 
oxalate, acid 
oxaiate, tetra^ 
oxide 

oxide, per- 

(see also tetroxide) 
perchlorate 
perch ro mate 
periodate 
permanganate 
persulfate 
perrhenate 
perruthenate 


KHFa 

KiQeFs 

KzHfF* 

KaSiFfi 

K2SnF«*HaO 

KzTiF^-HiO 

KzZrF* 

KH(X>t 

KH 

KHS 


KH2PO2 

KIO, 

KHdOj), 


KBrIBr 

KICii 

KCI-IC1, 

KjIrU 

KaPtI* 

MgCli-KCf-SHiO 

K2Mn04 

K 3 Mn(CN)« 

K4Mn(CN)«'3H20 

K2M0O4 

K2Ni(S04)2-6H20 

KNOj 

KNO 2 

K2Fe(CN)s-N02H20 

K20804-2H20 

K40»(CN)4*3H20 

K2C204-H20 

KHC 2 O 4 

KHC204*»/2H20 

KH 3 (C 204 ) 2 - 2 Hz 0 

K 20 


KCI04 

KjCrO* 

KIO 4 

KMn04 

KaSaOa 

KReO* 

KRu 04*H20 


Formole j Crystallino Form 
Weight I and Clolor 


color!., cubic 
white, hex. 
monoclinic 
color!., cubic 
or hex. 

white, monocl. 
white, monocl. 
colorl., monocl. 
colorl., rhombic 
crysts. 
white, deliq., 
rhombic 
white, deliq., 
rhombic 
exists only in 
soln. 

deliq., hex. 
colorl., monocl. 
rhombic or 
monocl. 
white, cubic 
dark blue, deliq. 

monocl. 
rhombic 
monoclinic 
yellow, monocl. 
green crysts. 
cubic 

deliq., rhombic 


325 85 
236 . 93 
307 . 84 
1071 .91 
1034.94 
277.88 


green, rhombic 
monocl., red 
blue 

white powder, 
deliq. 

green, monocl. 
color!., rhombic, 
trig, 
prisms 
red, monocl. 
violet, cubic 
colorl., monocl. 
while, monocl. 
monoclinic 
tri metric 
triclinic 
white, cubic 

white, deliq., 
amorph. 
color!., rhombic 
brown, cubic 
tetrag. 

purple, rhombic 
white, tricl. 
white, tetrag. 
black, tetrag. 
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Specific 

Gravity 


3.08 (hex.) 
2.665»7‘> 
3.053 
2.992 
3.58 
1.91 
0.80 
2.0 


Solubility in 


Cold Water 1 Hot Water 


5.18 

1 . 60 ^*^^" 


liq. 2.342* 

2.237 

2.1 1 


2.524^** 


-HaO, 100 


d.<100 

tr. 129; 333 d.400 


- H20.>100 


d. 400 
d. 170 
582 

d. <240 
d.<100 
350 

d. 400 (vac.) 



100 Parts 


Other Reaaenta 


a. KC2H3O2; i. aic. 

37.4i‘»<> in ViN HF 
j 8. HCI; i. ale., NHi 

I. ale., NHj 
8. HCI 
i. NHj 

si. s. ale.; i. et 
i. et, bz., CSz 
s. ale. 

V. 8. ale., et; i. NHj 


8. ale.; 8l. s. NHj; I. et 
8. KI; i. ale., NHj 
i. ale. 

14.3 alc.;8. NHj;sI. 8. et 
8. Kl, ale. 


i. ale., et 

V. 8, NHj; si. 8. ale. 


i. ale., et 
i. ale., et 
V. si. 8. KOH 
8. H 2 S 04 ; d. ale. 
i. ale. 

V. 8l. 8. ale. 


'Solubility of other modification; 3.7^ •*; 33»»»* 


















m 


PHYSICAL CONSTANTS OF 


Potassium peruranate 
phosphate, ortho- 
phosphate, hydrogen 

phosphate, dihydrogen- 
phosphate, meta- 
phosphate, meta- 
phosphate, pyro- 
phosphite, ortho- 
phosphite, hypo- 
phthalate, acid 
platinate 
platinocyanide 
platinonitrite 
plumbate 

plumbichloride 

ruthenate 

selenate 

selenide 

selenocyanide 

selenocyano platinate 

silicate 

silicate, tetra- 

sil ver cyanide 

sodium carbonate 

sodium cobaltinitrite 

stannate 

stannibromido 

sulfate (arcanite) 

sulfate, acid 

(misenite; bisulfate) 
sulfate, oyro- 
sulfide, mono- 
sulfide, mono- 
sulfide, di- 
sulfide, tri- 
sulfide, tetra- 
sulfide, penta- 
suifite 
sulfite, acid 

sulfite, pyro- (metabi-) 

tartrate 

tartrate, acid 

tellurate 

tellurite 

tetroxide (peroxide) 

thioantimonate 

thioarsenata 

thioarsenite 

thiocarbonate 

thiocyanate 


KzUOs-SHzO 

K 3 PO 4 

K 2 HPO 4 


K4P40,2-2H20 

K4P207-3H20 

K 2 HPO 3 

KH 2 PO 2 

KHC 8 H 4 O 4 

KaPtOj-SHiO 

K2Pt(CN)4*3H20 

KzPtfNOi)* 

K2Pb0j*3H20 

KzPbCU 

K2Ru04*H20 

K2Se04 

KzSe 

KSeCN 

KjPtCSeCN)* 

KaSiO, 

K2S»409-H20 

KAg(CN)2 
KNaCOa-GHaO 
K2NaCo(N02)6-H20 
KzSnOj-SHjO 
KaSn Br^ 

K2S04 

KHSO4 

K 2 S 2 O 7 

K 2 S 

KaS'SHzO 

KzSz 

KaSi 

K 2 S 4 

KaSs 

K2S03‘2H20 

KHSO, 

K 2 S 2 O 5 

K 2 C 4 H 40 «* Yj H 2 O 

KHC4H40« 

K2Te04'5H20 

K 2 TeOj 

K204 

2KjSbS4*9H20 

K 3 A 8 S 4 

KjAsS, 

K2CS3 


Formula Crystalline Form 
Weight and Color 


450.31 red cryste. 

212.27 white, rhombic 

174.18 white, deliq., 

amorph. 

136.09 color!., deliq., 

totrag. 

118.08 white powder 

508.34 amorphous | 
384.39 deliquescent 

158.18 white powder, 

deliq. 

104. 09 wh., deliq.. b«x. 

204.22 white crysts 

375.47 yellow, rhombic 

431.54 yellow, rhombic 

457.45 monoclinic 

387.45 colorl., tetrag. 

or trig. 

498.14 cubic 

261.91 black, rhombic 

221.15 rhombic 


deliquescent 

rhombic 

hygroscopic 

rhombic 

cubic 

color!., monoci. 
yellow 
color!., trig. 

rhombic, color!, 
rhombic or 
monoci. 
colorl. 

brown, deliq. 

rhombic 

rod- yellow 

yoHow-brown 

rod-brown 

orange 

white, rhombic 
white, monoci. 
monoci. plates ! 
colorl., monoci. I 
color!., rhombic I 
deliq., rhombic j 
white, deliq. 
orange yellow I 
yellow crysts. 
deliq. crysts. 

red-brown 

crysts. 

colorl., I 

rhombio 
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FHYSICIAI. CONSTAPnrS OF 


PotMsiuifi thionat^ oh 
thionate, tri- 
thionate, tetra- 
thionate, penta- 
thioplatinate 
thiostannate 
thiosulfate 
thiosulfate 
tungstate, ortho- 
tungstate, meta- 
tungstate, para- 
uranate 

xanthogenate 

Praseodymium 

ammonium sulfate 

bromate 

carbide 

carbonate 

chloride 

chloride 
oxalate 
oxide, tri- 
oxide, tetra- 
potassium sulfate 
selenate 
sulfate 
sulfate 
sulfide 
Radium 
bromide 
chloride 

Radon (niton; radium 
emanation) 

RKonlum 


oxide, hepta- 
oxide, tetra- 
Rhodium 

37 chloride 

38 chloride 

39 hydrosulfide 

hydroxide, tri- 
hydroxide, tetra- 
nitrate 
oxide, mono- 
oxide, di- 
oxide, sesqui- 
sulfate 

sulfide, mono- 
sulfide, sesQuI- 


K 2 S 2 O 6 

K 2 S 3 OS 

K 2 S 4 O 6 

2K2S506-3H20 

K2Pt4S6 

K2SnSj*3H20 

K 2 S 2 O 3 

3K2S203-H20 

K 2 W 04 - 2 H 20 

K2W40,3-8H20 

K6W7024*6H20 

K 2 U 04 

KS 2 COC 2 H 5 

Pr 

Prz (SO 4 ) 3 - ( N H 4 ) 2 S 04 * 8 H 20 

Pr2(Br03)6*18H20 

PrCz 

Prz(COi)y8H20 

PrClj 

PrCl3'7H20 

Pr2 ( C2O4 ) 3*1 OH2O 

PrzOi 

Pr04 

Pr2(S04)3*3K2S04*H20 

Pr2(Se04)x 

Pr2(S04)j 

Pr2(S04)j*8H20 

PrzSt 

Ra 

RaBra 

RaCl2 

Rn 


RsiOt 

Re04 

Rh 

RhCli 

RhCl3*4H20 

Rh(SH)j 

Rh(OH), 

Rh(OH)4 

Rh(N0,),*2H20 

RhO 

Rh02 

Rh20j 

Phi (S04)j*12H20 


Formula 

Weight 


238.31 
270.37 
302.43 
723.03 

1051 .47 
347.12 

190.31 
588.95 
362.14 

1166.00 

2014.11 

380.26 


373.40 
726.06 
329 84 
204 . 92 
1110.82 
710.72 
570.02 
714 15 
378 02 
226,05 
385 88 
296 96 
222.0 


Rhi (SO,), -814*0 
Rb 


Crystalline Form 
and Color 


oolorl., trig, 
rhombic 
monoclinic 
colorl., rhombic 
blue-gray crysts. 
dark brown oil 
colorl., cubic 
deliq., monocl. 
monoclinic 
cubic 
rhombic 
orange- yellow 
rhombic 
I prisma 
yellow 
crysts. 
green, hex. 
yellow crysts. 
green plates 
green needles 

green crysts. 
monocl. prisms 
yellow-green 
black 
crysts. 

light green 
green, monocl. 
brown 

white, metallic 
white, monocl. 
yellow, monocl. 

gas 

hexagonal 

yellow crysts. 
white, globules 
gray-white, cubic 
red 

dark red 
brown-black 

black, gelatinous 
green 
red, deliq. 
gray 
brown 
gray crysts. 
light vsilow 
crysts. 
blue-white 
black platae 

yellow oryste. 
ell very white 
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Boiling 
Point ®C. 


Solubility ia 100 Parts 




Other 


2.278 

d. 


6.06*«® 

63.3* 00 ® 

i. a 1 o« 

1 

2.304 



V. 8. 

d. 

i. ale. 

2 

2.296 






3 

2 . 1 ) 2 ^° 

d. 


50 

d. 

i. ale. 

'4 

6.44 »*« 

ign. 


i. 


d. HCI 

5 

1.8471/** 

~3H20,100 





6 



d. 400 


96.10® 

311.2*00 


7 

2.23 

-H 2 O, 180 

d. 



i. ale. 

6 


tr, 388; 921 

tr. 555 



51.5 

151.5 

i. ate. 

9 




8 . 



10 


d. 


2.15 

i. 

6 6*000 


11 






12 

1.558** s* 

d. >200 


V. 8 . 


20 ale.; i. et. 

13 

6.5*0® 

940 


d. 



14 

2.631 ««»® 

- 8 H 2 O, 170 


si. 8. 



15 


56.5 

-I 4 H 2 O, 100 

190*5® 



16 

6.10 

^ flk 

d. 

d. 



17 


- 6 H 1 O, 100 





18 

4.0201*/^“ 

823 

f^ot volt. 

103.9*«® 

ao 1000 

8. ale.; i. et, chi. 

19 



1000 





2.251 «• *® 

115 


334.2**® 

w »0* 

8. HCI 

20 




0.098*5® 


8 . a. 

2 t 

6.87»»® 

d. 


V. 8 . 


22 

5.978 V” 






23 

3.275«*** 



8 t. 8 . 


8 . HCI, HNOi 

24 

4.30’»® 






26 

3.720 *•* 



24.680® 

1 02*5® 


26 

2.82’**® 






27 

5.042*** 

d. 


i. 

d. 

8. dil. a. 

28 

5 7 

960 

1140 

d.4*Hi 


d. a. 

29 

6.79 

728 

tubl. 900 

8 . 

8 . 

8 . ale. 

30 

4.91 

1000 


8. 

>• 


31 

liq. 5.5 

-71 

-02 




32 

111 ( 0 ) 








i 3440 




i. HF, HCI; 8.HjS04, 

33 


i 


i 


HNOj 


8.2*0® 

220 

450 tubi. 

^ ! 


8 . ale. ; s(. 8. et 

34 

8.4 

150 d. 


8. 


8 . a., aik.; v. si. 8 . et i 

35 

12.5 

1955 

>2500 

i. 

i. 

8 l. 8 . aq. reg.. a. 

36 


d. 450 

•ubi. 800 :i: 

i. 

i. 

v.si. 8 .atk.; i. aq.reg., a. 

37 




V. 8. 


8. HCl, ale.; i. et 

38 




i. 

d. 

8 . aq. Br, aq. reg.; i. a., 

39 


1 




NaiS 



d. 


i. 


8 i. 8 . HCI 

40 


d. 


i. 


8 . HCI 

41 




8. 

8. 

i. ale. 

42 




i. 

i. 

i. a. 

43 




1 . 

j 

i. a., alk. 

44 


d. > 1 100 




i 

i. aq. reg., a., alk. 

45 



j 

V. ». 

d. 

i. ale. 

46 


d. 


i. 

i. 

i. aq. reg., a. 

47 


d. 


i. 

i. 

i. aq. Br, aq. rag., a. 

48 


d. 


t. 


i. ate. 

40 

iQ. 1.47S»i.t® 

38.5 

700 

d. 


s. a., ale. 

60 

t.63«** 













Fonnula 

Weight 


Rubidium bromate 
bromide 
bromide, tri- 
carbonate 
carbonate, bi- 
chlorate 
chloride 
chloroplatinato 
chromate 
dichromate 


RbBrOs 

RbBr 

RbBrs 

RbzCOi 

RbHCOs 

RbClOi 

RbCl 

RbaPtCi« 

Rb2Cr04 

Rbi CrjOi 


Cryatailine Form 
nod Color 


cubic 
rhombic 
whits, deliq. 
white, rhombic 
tri metric 
cubic 

yellow, cubic 
yellow, rhombic 
red, tricl. or 
yellow, monod. 


11 fluoride 

12 fiuoeilicate 

13 hydride 

14 hydroxide 

15 iodate 

16 iodide 

17 iodide, tri- 

18 nitrate 

19 oxide, mono- 

20 oxide, di- or per- 

21 oxide, tri- 

22 oxide, tetra- 

23 perchlorate 

24 periodate 

25 permanganate 

26 selenate 

27 sulfate 

28 sulfide 

29 sulfide 

30 sulfide, penta- 

31 tartrate, acid 

32 Ruthenium 

33 Ruthenium 

34 chloride, di- 

35 chloride, tri- 

36 chloride, tetra- 

37 hydroxide 

38 nitrate 

39 oxide, di- 

40 oxide, sesqui- 

41 oxide, tetra- 

42 oxide, nono- 

43 oxide, penta- 

I filicide 

Samarium 
acetate 
bromata 

bromide 
carbide 
chloride 
cMoride 


RbF 

RbzSiFs 

RbH 

RbOH 

RblOa 

Rbl 

Rbl, 

RbNOs 

RbiO 

RbaOa 

RbaOi 

Rba04 

RbCl04 

RbI04 

RbMn 04 

RbaSe04 

Rb2S04 

RbjS 

RbaS*4H*0 

RbaSs 

RbHC4H40s 

Ru 

Ru 

RuCI* 

RuCIi 

RuCU 

Ru(OH), 

Ru{NO|),- 6 HiO 

RuOz 

Ru*Oj 

Ru04 

Ru 40 f 

RuaOs 

RuSi 

8m (Sa) 

8m (C2 Hi02)i* 4H20 
8ma(BrO|)«*18H*0 

8mBrj*6HiO 

SmCj 

8mCii 

SmCli-eHtO 


399.63 

1392.64 


white, cubic 
cubic 

prismatic needles 
white, deliq. 
monocl. or cubic 
color!., cubic 
rhombic 
hex., cubic, 
rhombic or trid. 
yellow, cubic 
yellow, cubic 
black 
yellow 
rhombic 
ooiorl., tetrao- 
crysts. 

color!., rhombic 
rhombic 
red, deliq. 
deliq. crymts. 
red, deliq., 
rhombic 
rhombic prtsme 
black and poroue 
gray, hex. 
black crysts. 
brown, deliq. 

black powder 
pale yellow, tridJ 
violet, tetrag. | 
blue-black 
yellow, rhombic 
black cryeta. I 

black cryets. 
metallic prieme 

yellow crysts. 
yellow, hex. 

yellow, deliq. | 

yellow, hex. 
grn.-yel. cryets I 
green, tricl. 
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Spectfio 

Gravity 

Melting 
Point *C. 

Boiling 
Point *C. 

Solubility in 100 Parta 


Cold Water 

Hot Water 

Other Reagents 

3.68 

430 


2-92*5® 

6.08*0* 


1 

3.35 

682 

1340 

985® 

205.2 113 5* 

si. 8. act. 

2 


d. 140 





3 


837 

d. 740 

450*0* 

8. 

0.74 abs. ale. 

4 


d. 175 




8. ale. 


3.19 



2.140® 

62.8*0® 

6 

2.76 

715 

1390 

770* 

138.9100® 

0.0825®alc.;v.8l.t.NHj 

7 

3.9417 

d. 


0.1840® 

0.634 100® 

i. aic. 

8 

3.518 



620* 

95.7*0® 


9 

3.021 (mon.) 



5.42 «•*( mon.) 

28.1*0® 


10 

3.125(tri.) 



4.96'** (tri.) 

(mon.) 






27.3*0® 







(tri.) 



2.8B**®* 

760 

1410 

130.61** 


8. dil. HF;i.et., NH| 

t1 

3.332 



0.16*0® 

1 . 37100 ® 

® fit * i a) c 


2.0 

d. 300 


d. 



3.2031 

300 


18015* 

V. 8. 

8. ale. 

14 

4.33*» »• 

d. 


2.111® 


8 HCl 


3.55 

642 

1300 

137.5* ♦* 

15217.4® 

i. AtBr* 

16 

4.03*** 

190 


V. t. 



17 

3.11 

tr. 161.4. 


19.50* 

452100* 

V. 8. H NOj; 8. act 

18 


219; 310 






3.72 

d. 400 


t. d. 

8. d. 


19 

3.65»« 

600 


d. 



20 

3.530* 

470 


d. 



21 

3.050* 

280 

-O, 500 

d. 



22 

2.9 


d. 

0.59’* 5* 

17.4*»* 

i. ale. 

23 

3.918V* 



0.65 »»® 



24 

3.23510 

d. 295 


0.46** 

4.91 *0® 


25 

3.90 



158.91** 



26 

3.613 V 

1060 


36.40* 

81 .8 100* 


27 

2.912 



V. •. 

V. 8. 


28 


-4H,0. 200 


V. S. 

V. 8. 


29 

2.6181** 

225 


d. 


8. 70% ale.; i. et, chi. 

30 

2.399 

d. 

■ 

1.ld*»* 

1 1.7100® 


31 

8.6 

>1950 

1 


i. 

8l. 8. aq. rag,, a. 

32 

12.2*0* 

2450 

>2700 


i. 


33 





i 

[ 

«. iq, reg,, a., alk. 

34 




a. 

d. 

8t.8. aha. ale.; i. a., CSi 

35 




*• 


8. ale. 

36 




V. s). ■. j 


8. a. ; t. alk. 

37 

2.376 



V. ». 


38 

7.2 



i. 

i. 

8. fused KOH; i. a. 

39 




i. 


i. a. 

40 

6.771000 

25.5 

100.8i**»*« 

si. e. 

d. 

8. aik. 

41 


-O, 440 


i. 


8. HCl 

42 


-V40, 360 


i. 


8. HCl 

43 

5.4 


i. 

i. 

8, HNOj + HF 

44 

7.7 

>1300 





45 

1.94 



15*** 



46 


75 

-14H,0, 100 

114**® 


V. at. 8. ale. 

47 



-ISHiO, 150 





2.971**0 






48 

5.86 



d. 


8. a. d. 

49 

4.46V 

886 


V. t. 


6.4CsH»N;v. s. abs. ale. 

50 

2483 



t. 



51 
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PHYSICAL CONSTANTS OF 


Formula 

Weight 


I Samarium fluoride 
> formate 

I hydroxide 

^ oxide 

» peroxide 

• phosphate 

sulfate 
' sulfide 

' Scandium 
' bromide 

1 chloride 

2 nitrate 

3 oxide 


SmFj-ViHzO 

Sm(HC02)3 

Sm(OH)3 

SmzOs 

Sm409(?) 

SmP04 

Sm2 (S04)3*8H20 

81x1283 

Sc 

ScBr, 

SCCI3 

Sc.(N03)3 

SC203 


Crystalline Form 
and Color 


gelatinoua 
colorl. 
pale yellow 
yol.-wh. powd. 


monoclinic 

yellow 


white plates 
colorless 
white powder 


4 sulfate 

1 5 Selenic acid 


SC2 (804)3 
H2S6O4 


hex. prisms 


16 Selenic acid 

17 Selenious acid 

18 Selenium 
18 Selenium 

20 Selenium 

21 bromide, mono- 


H2Se04-H20 

H2S0O3 

Sob 

Sea 


needles 
hexagonal 
red powder 
gray, trig, or red, 
hex, 

steel gray 
brown-red liq. 


22 bromide, tetra- SeBr4 

23 bromochloride, tri- SeBraCI 

24 bromotrichloride SeBrCis 

25 chloride, mono- Se2Ci2 

26 chloride, tetra- SeCU 

27 fluoride, tetra- SeF4 

28 iodide, mono- Sejli 

29 iodide, tetra- SeU 

30 nitride Se4N4 

31 oxide, di- SeOj 

32 oxybromide SeOBrz 

33 oxychloride SoOCix 

34 sulfide SeS 

35 sulfoxide SeSOs 

36 Silicic acid, me ta- (opal) H2Si03 

37 Silicic acid, ortho- H4Si04 

38 Sllico-bromoform SiHBri 

39 chloroform SiHCli 

fluoroform SiHFj 

iodoform Si HI, 

oxalic acid SizOzCOH)* 

Silicon, crystaUine Si 

Silicon, graphitic Si 

Slifcon, amorphous Si 

Silicon boride, tri- SiBa 


orange crysts. 
orange crysts. 
yel.-br. crysts. 
red liquid 
yellow or white 
detiq. crysts. 
colorl. itq. 

Steel gray crysts. 
dark gray crysts. 
orango- yellow 

white, tetrag. 
yellow crysts. 
yellow liquid 
orange-yel. scales 
green prisms 
amorphous 
amorphous 
colorl. liq. 
colorl. liquid 
gas 

colorl. liquid 
amorphous, while 
gray, cubic 
crystalline 

brown, amorph. 
black, rhombic 


boride, haxa- 


black crysts. 







INORGANIC COMPOUNDS 


S35 


Specific 

Gravity 


6.83' 7. 

2.930 

3.7 

2.5? 

3.91 


Melting 

Point 


Boiling I Solubility in 100 ParU 

Point ®C. j Cold Water | Hot Water! Other Reagenta 


- 3 H 2 O, 105 
1200 

8ubl.>1000 

939 

150 


-8H2O, 450 2.1250 


B.h.HN03,h.HCl;8l. s. 


2.579 

2.950V" 


4 . 8 **® 

3.604'*® 


2 . 906 ^^^*° 


3.9Mtr 

3.38»'»® 
2.44**® 
3.056 o® 

2.1-2.3 

1.576’^® 

2 . 7 « 2 ‘» 

1.34 

2.980® (A) 


-80 
68-70 
75-80 
•xpt. 200 


100 
d. 100 
-41. 100 


•Uhl. 317 

2J7740wfo 

179,4 


1 10 

33 T 5 ««« 

-8 a 2 


a. H2SO4; d. ale.; i. 
NHj 

V. a. ale.; i. NH| 
a. CS 2 , H 2 S 04 
a. CSz, H2SO4 

i. CS 2 ; a. H 2 SO 4 
a. CSz; si. a. chi., 
CzHsBr 

a. CSi, chi., CiHsBr 
V. si. S. CS 2 

i. CSi 

V. a. CSi, ch!., CCI 4 
a. POClj; V. al.s. CSj; 
d. HaS 


V. al. s. CSj, ac. a.; i. 
ale., et 

V. 8 . ale., ac. a. ;st. a. act. 
8. HzSO^^CSa.CCU.bz. 
d. H 2 S 
a. CS2; i. et. 
a. H 2 SO 4 
a. alK.; i. NH4CI 
8 - alk.; i. NH4CI 
d. NH, 

ccCSj, CCI4, chi. 
a. C^HsCHa; d. aJk., 
alc.,et. 
w eSj, b7. 

s. HNOa+HF;!. HF 
a. HNOa-f-HF, fused 
alk,;i. HF 
a. HF, KOH 
si. a. HNOa; d. H 2 SO 4 . 
KOH 

a. HNOj; i. KOH:d. 
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PHYSICAL CONSTANTS OP 


Silicon bromide, trn 
bromide, tetra- 
bromohydride 
bromotrichloride 
bromodichloride, di- 
bromochlorido tri- 
carbide (carborundum; 

moissanite) 
chloride, tri- 
chloride, tetra- 
chlorohydride 
ehlorohydrosulfide 

fluoride 

hydride (silane) 
hydride (silicoethane) 
hydride (triailane) 
hydride (tetrasilane) 
iodide, di- 
iodide, tri- 
iodide, tetra- 
fodotrichloride 
oxide, di- (amorphous, 
opal) 

oxide, di- (cristobaiite) 

oxide, di- (lechateiierite) 
oxide, di- (quartz) 
oxide, di- (tridymite) 
oxychloride 


sulfide, di- 

suifobromide 

sulfochlohde 

ilver 

acetate 

arsenate 


Formula 

Formula 

Weight 

Crystalline Form 
and Color 

Siz Bra 


535.62 

white, rhombic 

Si Br 4 


347.72 

colorl. liquid 

SiBrHj 


111.00 

color!, gas 

SiBrCb 


214.35 


Si Br^Clj 


258.81 

liquid 

Si Bra Cl 


303.27 

colorl., fum. liq. 

SiC 


40.07 

yellow-blue, box. 

Si.CU 


268.86 

leaflets or liq. 

vS.CU 


169.89 

color., fuming liq. 

StCIHj 


66.54 

gas 

SiClaSH 


167.60 

color!., fuming 
liq. 

SiF4 


104.06 

gas 

SiH* 


32.09 

colorl., gas 

SizH* 


62. 17 

color!., gaa 

SiaH. 


92.24 

color!., liq. 

Si4Hto 


122.32 

color!., liq. 

Silz 


281 . 90 


Siz !« 


817.64 

colorl.. hex. 
platea 

Sil4 


635.74 

color!., cubic 

Siicii 


261 . 35 

1 color!. .fuming liq. 

SiOz 


60.06 

irideaoent, 

amorphous 

SiOz 


60.06 

' colorl., cubic or 
tetrag. 

SiOz 


60.06 


SiQz 


60.06 

hexagonal 

SiOz 


60.06 

trigonal 

SizOCf* 


284 . 86 

color!., fuming 
liq. 

SiS 


60.12 

yellow needles 

SiSz 


92. 18 

white or gray 
crysta. 

SiSBrz 


219.95 

colorl. plates 

SiSClz 


131.03 

white prisms 

Ag 


107.88 

silvery nwtal, 
cubic 

AgCzHjOz 


166.92 

needles 

Agi A 8 O 4 


462.55 

dark red, cubic 

Agj AsOj 


446.55 

yellow 


azide cf. nitride 
bromate 

bromide (bromyrite) 


white, tetrag. 
pale yellow, cubio 


yellow powder 


chlorate 

chloride (oerargyrite) 


I9t.34 white, tetrag. 

143.34 white, cubic 


AgiCr04 

AgiC«H $07 

AgCNO 


dark red crysti. 
needles 
white crytta. 
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Mdtliiig 
Point ®C, 


1.58«* 

1.50 

liq.1.145-^P® 

1.45 

3.57(A) 
liq.0.68 
liq.0.69'»»® 
Mq. 0.7430* 
0.8250* 



Boilinc 
Point ®C. 


240 
153 
1.9 
80 
104 
140.5 
8ubi. 2210 


_e5iiio«m 

-1127*o*« 

_15*70-« 

53 

109 


Solobility in 100 Parts 


ot Water Other R 


d. KOH 
d. H2S04 


t. fused slk.; i. a. 
d. alk. 

d. cone. H2SO4, ale. 


>. H NOi, ale., et 
i. ale., at; d. KOH 
t. CSx, ale., bz. 
ign. in air 
ign. in air 
i. eSz, chi., br. 
19’**, 2627®CS2 



120.5 

<-60 

1600-1750 


290 
113.5 
subl. 1750 


2.26 

10.05(A) 

1.853 V' 



i. 


i. 

d. 


d. 


d. 

ign. in 

d. 

air 

d. 

i. 

j 

0.720* 

2 5200® 

O.OOOOSio® 


0 . 0011520 ® 


0.8H* 


8.4X10 ♦ 

0.(XX)37*o«* 

0.00325’ 

0.05*00® 

10’** 

5Q»0« 

0.000089*0® 

0.00217*00® 

0 . 00140 * 

0.011*00* 

0.028* •• 1 

d. 100 

0.006* •* 

V. si. 8. 


220*7«CS2 
addstoNHi 20 

«. HF, h. alk. 21 

s. HF;i.alk. 22 

s. HF;i.aJk. 23 

I. HF; i. alk. 24 

ft. HF; I. alk. 25 

- CSz, ecu, chi.; 26 

d. ale. 

ft. dii. alk.; d. ale. 27 

d. HNOj, ale., et. 28 

s. eSf, bz. 29 

a. CSz 30 

s. HNO,, h. H28O4; i. 31 
alk. 

32 

a. ac. a.. NH40H,NH4 33 
salts 

a. ac. a.. NH4OH, NH< 
salts 


a. NH40 H;s 1 .s.HNOj 
0.51»o‘>nH40H;s. 

KCN, NaiSzOj 
s. NH4OH, NazSzOB; 

i. ale. 

8. ale. 

s. NH4OH, KCN; si. a. 
HCI 

a. NH4OH, KCN, a. 
a. NH4OH. KCN; I. ale. 
ft.NH40H,KCN,HNOft 
















PHYSICAL CONSTANT m 


1 Silver cyanide 

2 dichromate 

3 dithionate 

\ forricyanido 

5 ferrocyanide 

5 fluoride 


} iodate 

) iodide (iodyrite) 

I nitrate (lunar caustic) 

J nitride (azide) 

* nitrite 

1 nitroprusaide 

> oxalate 

> oxide 

' oxide, per- 

i perchlorate 

19 permanganate 

20 phosphate, acid 

21 phosphate, ortho- 

22 phosphate, pyro- 

23 potassium cyanide 

24 seienide (naumannite) 

25 sulfate 

26 sulfide (acanthite) 

27 sulfide (argentite) 

28 sulfite 

29 tartrate 

30 telluride (hessite) 

31 thiocyanate 

32 thiosulfate 

33 tungstate 

34 vanadate, pyro- 

35 Sodium 

I acetate 

acetate 

I aiuminate 

aluminum silicate 
amide 

ammonium phoephate 
(microcoamlo salt; 
•teroorite) 
antimonatai mata» 


Formula 

Formula 

Weight 

CrystaUiiMi Form 
and Color 

AgCN 

133.90 

white curds 

Ag2Cr207 

431.78 

red, tricl. 

Ag 2 S 206 * 2 H 20 

411.91 

rhombic 

Ag 2 Fo(Chl)# 

535.60 

orange 

Ag 4 F 0 (CN) 6 *H 2 O 

661.49 

yellow 

AgF 

126.88 

yellow, deliq.. 



cubic 

Ag2SiF6*4H20 

429.88 

white, cubic 

Ag2(NO)2 

275-78 

bright yellow 

AglOi 

282.80 

rhombic 

Agl 

234.80 

yellow, hex. 

AgNOa 

169.89 

colorl., rhombic 

AgNj 

149.90 

white prisms 

AQNO 2 

153.89 

white, rhombic 

Ag 2 Fe(CN),NO 

431.71 i 

pink-white 

Ag 2 C 2 O 4 

303.78 

white crysts. 

AQ 2 O 

231.76 

brown, cubic 

AQ 2 O 2 

247.76 

black powder 

AgCl04 

207.34 

white, deliq. 

AgMn 04 

226.81 

dark violet. 



monocl. 

Ag2HP04 

311 75 

white, trig. 


Ag4P207 

KAg(CN)i 

AgiSe 

Aft2S04 

A02S 
A02S 
AqzSOj 
A g2C4 H 40 * 

Ag^To 

AgCNS 

Ag2S20j 

AgiWO^ 

Ag 4 V2O7 
Na 

NaC2H,Oi 

NaC2H,02-3Hi0 

NaAi02 

Na20-Al20j'6Si02 

NbNH2 

NaNH4HP04*4HtO 


2 NaSbO,* 7 HtO 


yellow, cubic 


color!., cubic 
gray, cubic 
white, rhombic 

black, rhombic 
black, cubic 
white crysts^ 
white scales 
gray, cubic 
white curds 
white powder 
pale yellow 
Cf ysts. 


645 42 

22 997 

Silvery metal, 


cubic 

82 04 

white powder 

136 09 

white, monocl. 

81 . 97 

amorphous 

524.29 

colorl., tricl. 

39.02 

olive green 

209.09 

ooiofi.« monod. 

511.63 

oubto 
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-(CN)j, 320 
d. 


5.8521 s*® 435 


5.75»4^" 

5.525»« 

5.67 

4.352Y" 


7.1431*-*® d. 300 


7.44 

2.®06»** 


444 d. 

ex pi. 297 


0.000022*00 

0.00831*® 

d. 

s.NH40H,KCN.HN03 
V. 8. HNO,, NH4OH, 
KCN 

0.000066*0® 


8. NH4OH, 

h. (NH4)2C0, 

i. 

i. 

8. KCN;i. NH4OH 

1821»-*« 

2051 o»® 

8 l.8. NH, 

V. 8. 



V. 8l. 8. 


d. HNO,, H28O4 

0.003 100 

0.018*0® 

8. HNO,. KI;i. NH, 

3X10-7 

3X10-* 

8. KCN.NazSzOi.NH,; 
i. NaCi 

1220® 

952100® 

8. gly.; v. si. 8. ale. 

i. 

0.01 100® 

8. KCN, dil. HNO,; 
81.8. NH4OH 

0.1650® 

1.363*0® 

V. 8. NH,; 8. act; i.ale. 

i. 


8-NH40H;I.HN0,,alc. 

0.0034 1«® 


8. KCN, NH4OH 

0.0022*0® 


8. KCN. NH4OH; I. 


NKj 

». N H4O H. H NO,. H*SO* 

8. 8iC. 


6.37 Y” 

5,3067 4 ® 


8.0 

5.45^'"" 



825 
tr. 175 
d. 100 
d. 

955 

d. >120 
d. 


0.000651* 40 


V. bI. t. 

a2*»* 

1. 

0.00002**® 

Bl.B. 

0.051 »• 


8 . NH 4 OH. KCN. a.;L 21 
NH, 

8 . NH 4 OH. KCN. 22 

H NO,. HiSO* 

4, 85% ale.; i. a. 23 

8 . h. HNO, 

8 . NH 4 OH, HNO,. 

H2SO4; i. ale* 

8 . HNO,;i. dil. HCI 
8 . H NO, 

8 . NH40H;i. HNO, 

8 . NH 4 OH. KCN;i.alc. 

8 . HNO,, KCN 
8 . NH 40 H;i.dil.a. 31 

8 . NH 4 OH, NaiSaO, 32 

8 . NH 4 OH, KCN:s. d. 33 

HNO, 


forme i. br.; d. ale. 

NeOH 

1701*®* 2. 11 ••ale. 


8 t. 8 . ale., NH 4 talte; 

i. ac. a. 















PHYSICAL CONSTANTS OT 


•odiiim antimonate, pyro- 
antimonide 
antimonite, meta- 
arsenals 
arsenate, CH^id 
arsenate, act^ 
arsenate, acid 
arsenite 

aurosulfide (thioaurite) 
benzoate 
bismuthide 
borate, meta- 
borate, meta- 
borate, tetra- 
borate, tetra- 
borate, tetra- (borax) 

bromate 

bromide 

bromide 

bromoplatinate 

carbide 

carbonate 

carbonate (thermonatrile) 
carbonate 

carbonate (washing soda) 
carbonate, acid (bicarbon- 
ate; baking soda) 
carbonate, se8qui-(trona) 
chlorate 

chloride (halite; 

common salt) 
chloroaurate 

chloroiridate 

chloropiatinats 

chloroplatinits 

chromate 

chromate 

citrate 

cyanide 

dichromate 


NaAuCU‘ 2 H 20 

NazIrCU-eHjO 

NazPtCU-eHiO 

Na2PtCl4*4H20 

NazCrO^ 

Na2CfO4*10HaO 

2Na,C«H507*nH20 

NaCN 

Na2Cr207*2 H2O 


Foirmula 

Fomuda 

Weight 

CryatalUne Fcnn 
and Color 

NaiHiSbzOr-HiO 

421 . 55 

color!, crysta. 

NajSb 

190.75 

deep blue 

NaSb02*3H20 

230.81 

colorl., rhombic 

Na 3 As 04 * 12 H 20 

424.09 

hexagonal 

NaH 2 As 04 -H 20 

181.94 

rhombic 

Na2HAs04-7H20 

312.02 

colorl., monocl. 

Na 2 HA 804 * 12 H 20 

402.10 

monoclinic 

Na 2 H AsOj 

169.91 

colorl. 

NaAuS*4H20 

324.32 

color!., monocl. 

NaCyHsOz 

144.11 

colorl. crysts. 

NajBi 

277.99 

blue-violet 

Na 2 B 2 O 4 

131.63 

hex. prisms 

Na 2 0204-4 H 2 O 

203.70 

monoclinic 

Na 2 B 4 O 7 

201 . 27 


Na 2 6407*5 H 2 O 

291.35 

colorl., cubic 

Na 2 6407*1 OH 2 O 

381.43 

white, monocl. 

Na 6 rO| 

150.91 

colorl., cubic 

Na 6 r 

102.91 

colorl., cubic 

NaBr 2 H 20 

138.95 

color!., monocl. 

Na 2 PtBr 6 * 6 H 20 

828.82 

dark red, tricl- 

Na 2 C 2 

71.01 

brown powder 

NaaCOs 

106.00 

white powder 

NazCOj-H/O 

124.02 

white, rhombic 

NaaCOj-yHaO 

232.12 

rhombic or trig. 

NaaCOj-IOHaO 

286.16 

white, monocl. 

NaHCOj 

84.01 

white, monocl. 

NajH(C0,)*-2H,0 

226.05 

mo nodi me 

NaCiO, 

106.45 

cubic or trig. 

NaCi 

58.45 

colorl., cubic 


orange- yellow, 
rhombic 
red, tricl. 
red, tricL 
red 

yellow, rhombic 
yellow, deliq., 
n^onocl. 
white, rhombic 
white, cubic 
red, moncol. 


dithionate 
ferricyanide 
ferric oxalate 
ferrite 
ferrocyanide 


Na2S206'2H20 

NaiFe(CN).*H20 

Na3F6(C204)r5ViHa0 

Na2Fe204 

Na4Fa(CN)*-10H2O 


colorl., rhombie 
red, deliq. 
green, monocl. 

yellow, monocl. 


fluoride (viilieumile) NaF 

fluoride, acid NaHFi 

IliiHiiiioate NctSife 

formate NaHCOi 


tetragonal 
oolorl. oryat 
white, hex. 
white, monoel. 
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alum hydride 
hydrosulfidd 

hydrosulfide 

hydrosulfite 

hydroxide 

hydroxide 

hypochlorite 

hyponitrite 

(sodium nitrosyl) 
hypophosphate 
hypophosphate, acid 


NaH 

NaSH*2H20 

NaSH-SHiO 

Na2S204*2H20 

NaOH 

NaOH-aViHzO 

NaOCI 


Na4p2O6-10H2O 

Na2H2P206*6H20 


Crystalline Form 
and Color 


Silvery needles 
colorl., deliq. 

needles 
rhombic 
colorl. crysts. 
white, deliq. 
monoclinic 
pale yellow, in 
soln. only 


monoclinic 
colorl., monocl. 


hypophosphite 

iodate 

iodide 

iodide 

iodoptatinate 
lactate 
manganate 
molybdate 
molybdate 
molybdate, di- 
molybdate, tri- 

molybdate, tetra- 
molybdate, octa- 
molybdate, deca- 
nitrate (soda niter) 
nitride 
nitrite 

nitroprusside 
oxalate 
oxalate, acid 
oxide 

perborate 

perborate 

perch rorate 

perchlorate 

perchromate 

periodate 

periodate 

permanganate 

peroxide 

peroxide 
perrhenate 
perruthenate 
peruranate 
phosphate, tribasio 
phosphate, tribasic 
phosphate, dibasic 
phosphate, dibasic 


NaHiPOz-HzO 

NalOj 

Nal 

NaI-2H20 
NazPtU-SHjO 
NaCsHsOs 
Na2MnO4*10H2O 
Na2 M0O4 
Na2Mo04*2H20 
Na2 M02O7 
Na 2 MojO,o- 7 H 20 

Na2Mo40,,-6H20 

Na2Mos025*4H20 

Na2 MoioOji*12H20 

NaNOj 

NajN 

NaNOz 

Na2Fe(CN)5N02H20 

Na2C204 

NaHC204*H20 

NaiO 

NaB 03 *H 20 

NaBOj*2H20 


NaCI04-H20 

NajCrO* 

NaI04 

NaI04-3H20 

NaMn04-3H20 


N 8202*8 H 2 O 
NaRe04 
NaRu04*H20 
Na2U05*5H20 


Na3P04*12H20 

Na2HP04-7H20 

Na2HP04'12H20 


745.89 

1285.61 

1717.69 

85.01 

83.00 

69.01 


77 

99 

222 

12 

273 

31 

206 

71 

454. 

14 


colorl., monocl. 
color!., rhombic 
colorl., cubic 
colorl., monocl. 
monocl. (?) 
colorl., amorph. 
green monocl. 
white 
plates 
needles 
needles 

needles 
powder 
white crysta. 
colorl., trig, 
gray 

pale yellow, 
rhombic 
red, rhombic 
white crysta. 
triciinic 
white, deliq. 


transparent. 

monocl. 
rhombic 
hexagonal 
orange plates 
tetragonal 
trigonal 
purple, deliq. 
yellow- white 
powder 
white, hex. 
color!, plates 
black crysta. 
red crysts. 


white, trigonal 
mohocllnlc 
rhombic or 
monocl. 














INORGANIC COMPOUNDS 


243 


Specifio 

Gravity 


Mol ting 
PcMQt ®C. 


Boiling 

Point°C. ICold Water 


Solubility in 100 Parta 


\HotWater| Other 


1 . bz.. CS 2 , ecu, NHi 
8 . aic.; d. a. 


8 . 8 . ale.; d. a. 

d. i. aic. 

^71000 V. 8 . ale., et., gly.; i. act. 


3.28 


- 6 H 2 O, 100 ; 
250(anhyd,) 
-HiO, 200 
ri. 

€51 


612 

- 6 H 2 O, 120 


2.77 

aubl. 

d. 40 


482d. 

2.02 

d. 130 


d. 115 

3.865’*® 

d. 300 

3.21 9 

d. 

2.46 

d. 170 

2.805 

d. 


d. 30 


300 


d. 100 

2.537’? 

1340 

1.62 

d.73.4 

1.679 

d. 

K52 

34.6 


56.2®® 

ftl.S. 

3.88*«® 

(anhyd. 

28.4«® 


40**® 

3.7«® 

1.7«® 

forma 

NaOH 

• 1 . 8 . 

2.S5’»® 


25*0® 

8l. 8. 

d. 

1.5»® 

-iiH*o. too 2e.3»»® 

185«o* 

-12HtO, 180 4 . 30 * 


830 
34*00“ 
256.8*00 
V. a. 


8 . NH 40 H;i. ale. 

V. 8 . ale.; si. 8 . NH 3 
8 . ac. a. ; i. ale. 

V. 8 . ale. 

V. 8 . NH, 


d. 

1 15.5’ 00® 

8 . 

1 3. 7* 00 ® 
(anhyd.) 

V. 8. 


i. m. acetate 


8 . NH) ; 8 l. a. gly., aic. 

0.3*o'>et.;0.3 aba. ale.; 
4.4*o®m. ale.; va. NH; 


6 . 33 ’ 00 ® 
21 * 00 ® 


a. ale. 
i. ale., at. 


8 . NH,; d. alk. 
a. dil. a. 


8 . a. ale. 

d. HCI 

) 0 gtoo« 

w i. CS, 

76.7*0® i. ale. 











PHYSICAL CONStANTS W 


Mi 


Name 


13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

1 38 

39 

40 

41 

42 

43 


45 

46 

47 

48 


{Sodium phosphate, monobasic 
phosphate, monobasic 
phosphate, meta- 
phosphate, pyro- 
phosphate, pyro- 
phosphate, pyro- 
disodium 
phosphate, pyro- 
disodium 
phosphite, ortho- 
phosphite, acid 
piatinate 

potassium carbonate 
potassium tartrate 
(Rochelle salt) 
salicylate 
selenate 
selenats 
setenide 
silicate, meta- 
silicate, meta- 
silicate, ortho- 
silicate (water glass) 
stannate 

sulfate (thenardite) 

sulfate 

sulfate 
sulfate 

sulfate (Glauber's salt) 
sulfate (mirabilite) 
sulfate, acid (bisutfate) 
sulfide, mono- 

sulfide, tetra- 
suifide, penta- 
sulfite 
sulfite 

sulfite, acid (bisulfite) 
tartrate 
thioantimonate 
(Schlippe's salt) 
thioaraenate 

thioaraenate 
thiocarbonate 
thiocyanate 
thioplatinate 
thiosulfate 
thiosulfate (hypo) 

tungstate, pars- 
tungststi 
tungstate 
uranate 

vanadate 


Formula 

Formula 

Weight 

Crystalline Poem 
and Cdbr 

NaHiPOvHiO 

138.01 

rhombic 

NaH 2 P 04 - 2 Hi 0 

156.03 

rhombic 

Na4P40i2 

407 . 91 

colorl. 

Na4P207 

265.95 


Na4P2O7*10H2O 

446.11 

monoclinic 

Na2H2P207 

221.97 

monoclinic 

NazHzPiOT'GHjO 

330.07 

hex. plates 

Na2HP0j-5H20 

216.06 

deliq., rhombic 

2NaH2P0,-5H20 

298.07 

monoclinic prismt 

NazPtOj-aHzO 

343.27 

yellow 

NaKCOj-GHiO 

230.20 

monoclinic i 

NaKC4H40*-4H20 

282.23 

rhombic 

^aC7HsO, 

160.11 

white crysts. 

Na2Se04 

186.95 

rhombic i 

Na 2 So 04 - 10 H 20 

369. 1 1 

monoclinic 

Na2Se 

124.95 

deliq. crysts. 

NazSiO, 

122.05 

monoclinic 

NazSiOj-SHiO 

284 . 20 

rhombic 

Na4Si04 

184.05 

hexagonal 

Na2Si409 

302.23 

amorphous 

NaaSnOj-SHzO 

266.74 

hex. tablets 

Na2S04 

142.05 

colorl., rhombic 

Na2S04 

142.05 

color!., monoci. 

Na2S04 

142.05 

colorl., hex. 

Na2S04*7H20 

268.17 

tetragonal 

Na2SO4-10H*O 

322.21 

colorl., monoci. 

Na2SO4-10HiO 

322.21 

colorl., monoci. 

NaHS04 

120.06 

colorl,, trioi. 

NazS 

78.05 

1 

pink or whits, 
amorph. 

Na2S4 

174.23 

1 yellow, cubic 

NaaS, 

206.29 

yellow 

NajSO, 

126.05 

hex. prisms 

Na2S0r7H20 

252.17 

monoclinic 

NaHSOt 

104.06 

colorl., monel. 

Na2C4H40c*2Ht0 

230.10 

rhombic 

NajSbS4-9HiO 

481.14 

yellow, cubic 

2Na,AsS4*15HzO 

814.62 

yellow or colorl. 
monoci. 

NaiAsS4*8HtO 

416.27 

1 monoclinio 

NazCSrHtO 

172.20 

yellow 

NaCNS 

81.08 

deliq., rhombic 

Na4Pt,S, 

870.04 

red, rhombic 

NazSiOi 

158.11 

monoclinio 

NaaSzOrSHaO 

248.19 

monoclinio 

prisms 

Na«W702«*16Ht0 

2097.68 

whits, triet. 

Na<W04 

339.95 

white, rhombic 

riaiW04-2H*0 

229.95 

whits, rhombic 

NatU04 

346.06 

yiMow 

NasV04*16Ht0 

472.20 

colort. nsedlM 
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Spedlio 

Gravity 


Boiling 
Point ®C. 


3.098 

1.58 

2 . 625 ’ 0 '> 


2.633 V** 
t.56t 
1.48 
1.818 
1.839 


3.987* 

4.179 

3.245 


-H 2 O, 100 
60 

616 d. 

988 
940 
d. 220 


53 -5H2O, 120 

42 -5H2O, 100 

-3H2O, 150 

- 6 H 2 O, 100 

70 to 80 - 4H2O, 215 


d. 140 
tr.100 to 
monocl. 
tr. 500 to 
hex. 

884 


- 6 H 2 O, 100 


275 

251.8 

d. 

-7H2O, 150 
d. 


>16H|0« 300 
692 

-2H|0. 100 


866 Unhy<L) 


£ 

olubility in 

100 Parts 1 


Cold Water 

Hot Water 

Other ReageoU 

V. 8. 

V. 8. 

— 

i. ale. 

91.10® 

308^0® 


si. 8. 

8l. 8. 

8. a., alk. 

3.1600 

40.26’ 00® 

d. a. 

5 . 40 ® 

931 00 ® 

i. ale., NHj 

8 . d. 



8. 

V. 8. 

i. ale. 

560® 

19342® 


8. 


i. ale. 

185’*® 



260 0 

662 ‘® 

sl. s. ale. 

111150 

12525 ® 

17’5®alc. 

83.4»»® 

72.8 ’00® 


29.80® 

61550® 


d- 


i. NH, 

8. 

8. d. 

i. Na or K salts, ale. 

V... 

V. 8. 

29’ »®, ’/iN NaOH 

»• 

8. 

i. Na or K salts, ate. 

67.40® 

6 I. 32 O® 

i. ale., aet 

50 ® 


i. ale. 

48.8«o® 

42.5’ 00 ® 

d. HI 

8. 

8. 


44 . 90 ® 

202.624® 


12 . 20 ® 1 

412»*® 

i. ale. 

500® 

1 00 ' 00 ® 

d. ale.; i. NHj 

15.4«o® j 

57.3»o® 

8 l. 8. alc.;i.et 

5. 

8. 

8. ale. 

8 . 

8. 

8 . ale. 

13 . 90 ® 1 

28.3**® 

i. ale., NHi 

34 . 7 a® 

67.8’ »® 

i. ale. 

Sl. 8. 

8. 

i. ale., aet 

290® 

66«a® 

i. ale. 

34.5 

100 

i. ale. 

V. 8 . 


t. ale. 

8. 



8 . 

d. 


V. 8 . 

V. 8. 

V. 8 . ale. 

1 

d. i 


•• 

231 oo® 


74.70* 

301.800® 

8 . NHs; v.si.s. ale. 

0 

d. 


57.560* 

97100 ® 


884* 

123.5*00® 

8l. 8. NHi;i. a., alo. 

L 

1 . 

8. alk. carb.« dit. a. 

V. 8 . 

d. 

i. ale. 
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PHYSICAL CONSTANTS OF 


1 Sodium vanadate, pyro- 

2 Stannic acid, meta- (a) 

3 Stannic acid, meta- (^) 

4 Stannic acid, thio- 

5 Stannic ammonium 

chloride 

6 Stannic bromide 


8 I fluoride 


NbaWzOj 

HaSnOj 

HjoSnsOjs 

HjSnSa 

SnCl4*(NH4Cl)2 


Formula Crystalline Form 
Weight, and Color 


305.89 ' hexagonal 
168.72 whi te, amorphous 


gray 

pink, cubic 

white, deliq., 
rhombic 
colorl., fuming 
lia. 

white crysts. 


10 I oxide (cassiterite) 


oxychloride 

phosphate 

phosphide 


SnOCli 

2SnO2-P2Os-10H2O 

SnP 


red, cubic or 
rhombic 
yellow, red or 
gray; tetrag., 
hex. or rhontbio 


silvery white 


16 sulfide (mosaic gold) 

If Stannous bromide 

18 chloride 

19 chloride (tin salt) 

20 ferricyanide 

21 ferrocyanide 

22 fluoride 


hydroxide 


SnSe2 

Sn(S04)2-2H20 


SnBr2 

SnCl2 

SnClz-aHiO 
Sn3{Fe(CN)sIt 
Sn2Fe(CN)« 
Sn F2 

Sn(OH)2 


white or brown 
colorl., deliq., 
hex. 

soft, yellow, hex. 
plates 

yellow, rhombic 
white, rhombic 
white, tricl. 


white, monocl. 
yellow, amorph. 


oxychloride 

selenide 

sulfate 

sulfide 

telluride 

Strontium 

loetato 

arsenate, add 

borate 

boride 

bromate 

bromide 

bromide 

carbide 

! oarbonate (etrontianlte) 
Chlorate 


SnO-SnClz-SHiO 

SnSe 

SnS04 

SnS 


Sr(C2H,02), 
SrHAs04-Hi0 
Sr 6407*4 H2O 
SrB« 

Sr(Br0,)2*H20 

SrBri 

8rBr2*6H20 

SrCj 

SrOO, 

8r(CiOt>i 


red, rhombic o# 
monocl. 
white powder 
black, red, green, 
cubic 
white 

steel gray prisms 
white crysts. 
brown-black, 
rhombic 
gray crysts. 
silvery metal 

white crysta. 
rhombic needles 

black crysts. 
monodlnic 
white needlet 
color!., cryeta. 
black oryeli. 
white, rhombic 
whitiL rhomblo 
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PHYSICM. CONl^ANirS OF 


1 strontium chlorate 

2 chloride 

3 chloride 

4 chromate 

5 cyanide 

6 dichromate 

^ dithionate 

I ferrocyanide 

I fluoride 

I fluosilicate 

1 formate 

2 formate 

3 hydroeulfide 
hydroxide 
hydroxide 

iodate 

iodide 

iodide 

9 molybdate 

0 nitrate 

1 nitrate 

2 nitrite 

3 nitrite 

4 oxalate 

5 oxide (strontia) 

6 oxide, per> 

7 oxide, per- 

B permanganate 

phosphate, add 
ealicylate 
eelenate 
silicate 

sulfate (celestite) 

sulfate, acid 
sulfide, mono- 

sulfide, tetra- 

eulfite 

tartrate 

thiocyanate 

thiosulfate 

tungstate 

Scilfiiry amorphous 

[Sttlfur, menodinio 
^Ifurv rhombic 

Ifiir bromide, mono* 
chloride, mono- 
chloride, di- 

ohtoflde, tetre- 


Sr(ClO,)a-8HjtO 

SrCl2 

SrCla-eHiO 

SrCrOa 

Sr(CN)2‘4HaO 

SrCr207-3H20 
SrSa06-4H20 
SraFe (Crg;6*15HaO 
SrFz 

SrSiF6-2H20 

Sr(HC02)2 

Sr(HC02)2-2Hi0 

Sr(SH )2 

Sr(OH )2 

Sr(0H)2*8H20 

Sr(IO ,)2 

Sria 

Srla-BHaO 

SrMoO* 

Sr(NOj )2 

Sr(NOi)2*4HiO 

Sr(N02)2 

Sr(N02)2*H20 

SrCaO^-HjO 

SrO 

SrOa 

Sr02*8H20 

Sr(Mn04)2'3H*0 

SrHP04 

Sr(C7H$0,)2*2Hi0 

SrSe04 

SrSiOi 

SrSO* 

Sr(HS04)2 

SrS 

SrS4*6H|0 

SrSOi 

SrC4H40*’4H20 

Sr(CN8)2*3HtO 

SrSaOj-SHiO 

SrW 04 

S 


white needles 
white, cubic 

white, trig, 
yellow, monool. 

deliq. cryste. 
red, monocl. 
trigonal 

yellow, monocl. 
white, cubic 
monoclinic 

rhombic 
rhombic 
colorl. cryits. 
white, deliq. 
color!,, tetrag. 

trictinic 
colorl. plates 
colorl. crysti. 
tetragonal 
colon, cubic 
white, monocl. 

colorl. crysts. 
ooiorl, cryste. 
color!., cubic 

white powder 
white cryste. 
purple, cubic 
rhombic 
colorl. cryste. 
rhombic 
color!, prisms 
colorl., rhombic 

colorl. granular 
white or gray, 
cubic 

red-white oryste. 
white cryste. 
monoclinio 
deliquescent 
monoclinic 
white, tetrsg. 
pate yellow 
powder 

pate yel., monocl. 
pate yet., rhomb, 
red fuming Hq. 
red-yellow liq, 
dark red fuming 
II q. 

y«i.-brown Itq. 






INORGANIC COMPOUNDS 


1.»33»7° 

3.896>»® 


2.44 

2.9917.50 


SolabiHty in 100 Parts 


Cold Watsr I Hot Water Other R 



-4H*0, 61 I --6H2O, 100 


71.9 

d. 

d. 

376 

7H20,indry 


-4H2O, 78 


67100® 

100 

0.012*7® 

d. 


d. 

21.83^000 

47.71000 


V. 8l. •. act, aba. aic. ; 
i. NHj 

8. HNO3, HCI, ac. a., 
NH4 salts 


8. h. HCI; i. HF 
0.0615® 50% alc.;s. 
HCI 


8. NH4CI 
8. NH4CI; L act 


5.04515® 

4.549V-" 

4.415 

4.145 

2.986 

2.2 

2.867*70 

2.4088"* 


-HiO, >100 d. 240 

-H^O. 150 

2430 


-8H2O, 100 d. 
d. 


165.30® 

4560® 

0.010417® 

40.10® 

62.20® 

8 . 

58.90® 

0.005<»® 

forms 

Sr(OH)j 

0.008*0® 

0.018*0® 

2700® 


St. 8 . abe. ale. 


8 . NH); 0.012 abs. aic. 
i. HNOj 

0.42*0® 90% ale. 

8. HCI. HNOi 
8 l. 8. ale.; i. at 

8. ale., NH4CI; i. act. 
8. ale.; i. NH4OH 

s. a., NH4 salts 
1.5*5®, 9.578® ale. 

8. h. HCI; i. c. HNO, 

si. s. a.; i. dil. H2SO4, 

aic. 

14 70® H 2 SO 4 
8. ale. ; i. act; d. a. 


-3H2O, 100 d. 160 

-4H*0, 100 

d. 

120 M4.6 


V. 8. ale. 
i. ale. 


si. S. CS2 


444.6 

444.6 

540.18mai 

138 

59 


8. CS2. ale. 

240 ®, 181*5® cSz 

8. eSa, at, bz. 












iodide, hexa- 
oxide, di- 


5 oxide, eesqui' 

6 oxide. Of tri- 
oxide, g-tri- 

8 oxide, hepta- 

9 oxytetrachloride, mono- 

10 oxydichloride, penta- 

11 oxytetrachloride, tri- 

12 Sulfuric acid 

13 Sulfuric acid 

14 Sulfuric acid 

15 Sulfuric acid, pyro- 

16 Sulfuric oxychloride 

(sulfuryl chloride) 

17 oxyfiuoride 

18 Sutfurous oxybromide 

(thionyl bromide) 

19 oxychloride 
(thionyl chloride) 

20 oxyfiuoride 

21 Tantalum 

22 bromide 

23 chloride 

24 fluoride 

25 nitride 

26 oxide, dt- 

27 oxide, tetra- 

28 oxide, penta- 

29 sulfide 

30 Telluric acid 

31 Telluric acid 

32 Tellurium 

33 bromide, di- 

34 bromide, tetra- 

35 chloride di- 

36 chloride,tetra- 

37 hydride, 
hydroxide 
iodide, di- 
todide, tetra- 
nitrate, basic 
oxide, mono- 
oxide, di- (tellurite) 


S2O7 

S2O Ci4 

S03‘S02Cl2 

S203CI4 

H2S04 

H2S04-H20 

H2S04‘2H20 

H2S2O7 

S02CI2 


TaFs 

TaiN, 

TazOz (?) 

Ta204 

Ta205 

1x284 

H2Te04 

H2Te04-2H20 


TeBr2 

TeBr4 

TeCl2 

TeCU 

TeH2 

Te(OH)* 

Telz 

Tel4 

4Te02-N205*1ViH20 

TeO 

TeOa 


Formula CrystalHue Form 
Weight and Color 


red-yel. prisma 
color!, gas 

gray-blk. crysts. 
color!, gas 

blue-green 

crysts. 

coiorl. prisms 

color!., silky 
needles 

needles or liq. ' 
dark red liq. 
coiorl. liq. | 

rhombic 

coiorl. liq. ' 

prisms or liq. 
color!, liq. 
crysts. 
coiorl. liq. 

color!, gas 
orange- yellow 
liq. 

color!, liq. 

color!, gas 
black-gray, 
cubic 

yellow crysts. 
light yellow 
prisms 
I tetragonal 
red, amorph. 
brown powder 
i dark gray 
white, rhombic 
dark gray 

white 

color!., cubic 
or monocl. 
metallic, hex. 

gray needles 
orange prisms 
black crysts. 
yellow, deliq. 
color!, gas 
cubic 

black crysts. 
gray crysts. 
rhombic 
black, amo< ph. 
white, tetrag. or 
rhombic. 
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Specifio 

Gravity 

Melting 

Points. 


d. 

liq. 1.91 

-55 

5.03(A) 

(under press.) 

liq. 1.4340® 

-75.5 

2.264(A) 

d. 70 

liq. 1.923 

16.83 

2.75(A) 

1.9720O 

50 


0 

1.6560® 


1.637 

-37.5 


57d. 

1.834V° 

10.49 

1.842^'’ 

8.62 

1.650r 

-38.9 

1.9200 

35 

1.6677” 

-54.1 


-120 

2 . 68 ^ 0 ® 

-50 

1.638 

- 104.5 

liq, 2.93 

-110 

16.6 

2850 

4.67 

240 

3.68*’® 

221 

4.74 

96.8 


ign. 

7.35 

oxidues 


oxidiztw 

8.735«*4*'’ 

1470 d. 


oxidizes 

3 , 441 • 20 

d. 160 

3.06 

-2HaO, 130 

(a)6.24 

452 

(&) 6.00 

280 

4.31 

380 

7.05 

175 

9.2(A) 

224 

2 . 577 " 

-48 

3.0537" 


8.4037" 

259 


-NO, 190 


oxidizes 

totr. 5.860® 


rhomb. 6.890® 



Boiling 


Sc^ttbility in 100 Parta 


Point ®C. 

Cold Water 

1 

1 


I 


d. 



1 

-62 

V. si. s. 


8 . KOH; si. s. ale. 

2 



d. 

8 . CSz 

3 

- 10.0 

22.80® 

4.550° 

s. H 2 SO 4 , ale., ae. a. 

4 


d. 


d. ale., et. 

6 

44.6 

d. 


8 . HzSOa 

6 


d. 


8 . H 2 SO 4 

m 

subl. 10 

d. 


8 . H 2 SO 4 

1 

60 

d. 


d. ale., HCI 

m 

1 537S2mm 

d. 


d. HBr, HI 

10 


d. 



11 

d.340 

“ i 

00 

d. ale. 

12 

290 


OP 

d. ale. 

13 

167 

m 

Ctf 

d. aJc. 

14 

d. 

d. 


d. ate. 

15 

69.1 760nim 1 

d. 


8 . ae. a.; d. ale. 

16 

-52 

10 *® 


9 . alk.; i. cone. H 2 SO 4 

17 

5g40tUfD 

d. 


8 . bz., CSz, CCi 4 ; d. 

18 




act. 


78.8 

d. 


s. bz., chi. 

19 

-30 

d. 


! 8 . bz., et., AsCt) 

20 

>4100 

i. 

i. 

1 8 . fused alk., HF; i. 

21 




1 HCI, HNO 3 , H 2 SO 4 


320 

d. 


1 8 . ale., m. ale. 

22 

242 

d. 


1 8 . abs. ale.; d. H 2 S 04 

23 

229.5’*o«“ 

s. 


j s. HF, HCI 

24 


i. 


8 . HNOj-f HF; i. a. 

25 


i. 


i. HNO 3 -HHF, a. 

26 


i. 


i. a. 

27 


i. 

i. 

s. fused KHSO 4 ; i. a. 

28 



i. 

i. 

al. 8 . HF. HNOi; i. 

29 




HCI 



slowly s. 

s. 

i. c. a., alk. 1 

30 


19 . 70 ® 

258.5’ 00 ° 

s. a., alk.; i. ate. 1 

1 

31 

1390 

i. 

j. 

8 . H 2 S 04 , HNO 3 , KCN 

32 




KOH, aq. reg.; i. CS 2 


339 

d. 


si. s. tart. a. 

33 

421 

V. 8 . 1 

d.excess aq. 

8 . aq. tart a. 

34 

324 

d. 


d. a., alk. 

35 

414 

d. • 


s. dll. HCI; i. CSz 

36 

QVSOnioi 

s. 


8 . alk.. ale. 

37 





38 


i. 

i. 

d. HCI, NH 4 CI 

39 


si. s. 

d. 

s. HI: d. ale. 

40 


d. 


S. HNO 2 

1 41 


i. 

i. 

8 . HCI. H2S04 

42 

subt. 450 

0.00067 


8. a., alk.; i. OSi 

43 

1 

1 










mXBlCAh CONSTANTS OF 


relluriuin oxide, tri- 
oxysulfate 

'•llurout acid 


^erbium 

5 I chloride 

6 I nitrate 

oxide 

8 iThallium 


acetate 

azide (ous) (nitride) 
bromide, mono- 
bromide, di- 
bromide, tri- 
carbonate 
chlorate 
chloride, mono- 


TeOj 

(Te 02 ) 2 SO, 

HzTeOi 

Tb 

TbClj 

Tb(N 03 ) 3 * 6 H 20 

TbzOj 

Tl 

TIC 2 H 3 O 2 

TiNj 

TlBr 

TlBr 2 

TlBr3*4H20 

TI 2 CO 3 

TICIO 3 

TICI 


Formula CrystalUne Form 
Weight and Colcur 


175.61 orange cryata. 

399.28 rhombic 

177.63 white, rhombic or 

monocl. 


colorl., needlea 
monoclinic 
orange, amorph. 
blue- white, 
tetrag. 

silky needlea 
pale yel., tetrag. 
pale yel., cubic 
yellow rieedlaa 
yellow, deliq. 
white, monocl. 
needles 
white, cubic 


chloride, seaqui- 
chloride, tri- 
chloride, tri- 
chloroplatinata 
chromate 
cyanide 
dichromata 
dithionate 
ferrocyanide 
fluoride, mono- 
fluoride, tri- 
fluoailicate 

hydroxide (ic), meta- 
hydroxide (ic) 
hydroxide (oua) 
iodide, mono- 
iodide, sesqui- 
iodide, tri- 
nitrate (ic) 

nitrate (oua) (a) 
nitrate (oua) (^) 
nitrate (oua) (t) 
oxide (ic) 

oxide (oua) 
perchlorate 
phcmphate 
phosphate, pyro- 
selenate 
setenide 
sulfate (ic) 
sulfate (oua) 
sulfate, acid 
sulfide (ic) 
sutlfcis (ous) 


TI 2 C 1 , 

TICI 3 

TICIj*4H20 

TIzPtCU 

Tl2Cr04 

TICN 

Tl2Cr207 

TI 2 S 2 O 6 

TUFe(CN)«* 2 H 20 

TIF 

TIF 3 

Tl2SiF*-2H20 

TiO-OH 

TI(0H)3 

Tl(OH) 

TII 

TI 2 I 1 

TII, 

TI(N0,),*3H20 


TI 2 O 

TICIO 4 

TI,P04 

TI 4 P 2 O 7 

Tl2Se04 

TiaSe 

Tl2^S04),*7H20 

TI 2 SO 4 

TIHSO 4 

TI 2 S 3 

TIiS 


615.15 
310.76 
382 83 
816.75 

624 . 79 
230.41 

624 . 80 
668.90 

1066.55 

223.39 

261.39 
586.87 

237.40 

255.41 
221.40 
331.31 


yellow, hex. 
hex. plates 
needles 
pale orange 
yellow cryata. 
plates 
red cryata. 
monoclinic 
yellow, tricl. 
colorl., cubic 
olive green 
cubic 

red-brown cryata. 
brown, hex. 
pale yellow 
yel., rhombic; 

red, cubic 
black needlea 
black, rhombic 
colorl. crytU. 

cubic 

trigonal 

rhombic 

black or brown, 
hex. 

yellow, deliq. 
rhombic 
white neodlee 
monoclinic 
rhombic 

dark gray leafiets 
leaflets 

colorl., rhombic 
trimorphoua 
black, amorph. 
blue-black, 
tetrahdrl. 









INORGANIC GOM¥^Ot7Nt>$ 


5.08*®-*® 

4.7 

3.05 


d. 

d. 500 
-H 2 O, 40 


8. h. oonc. KOH; i. a. 


8 . dil. a. 

8 . HNOj, H2S04;i.NH3 


expl. 430 
815 


27.2’°°® 
57 31000 
1.8^00® 


V. s. ale. 

i. et., act., abs. aic. 

8 l. 8 . HCi; K ale., 
NH 4 OH 


-HjO, 115 

>340 

d. 100 

7.08^ 440 


86.2>7o 

0.006415® 

0. 03*®® 
16.8*« 5® 

1. 

41.8’« 5® 

0.37»«*' 

80*5® 


I d- 

i 0.05’0®° 

( 0.2’ ®®® 


148.3’®®'^ 

0.1 20’ 00 


s. ale., et. 
s. ale., et 


si. 8 . a., atk.; i. ao. a. 


d. a., aq. Na 2 S 20 j 


si. 8 . ale.; i. NHi 
i. c. HCI 
d. NH 4 OH 

8. a., NH4 salts; i. alk. 
V. 8. dil. a. 

8 . ale. 

s. aq. reg.; i. KI, ale., 
act. 

st. 8 . ale. 

8. ale., et 


206 

tr. to a 145 

5.556**4*® tr. to ii 75 

bik. 10.19 V'' 759 

brn. 9.65*/ 


4.89 
6.89’ 0 ® 
6.786*/° 
6.875 


>120 

>400 

340 

- 6H2O, 200 

632 

115 d. 

12 



8 . act.; t. ale. 

8. a.; I. alk. 

8 - ale.; d. a. 
si. s. ate. 

st. 8 . NH 4 salts; i. ale. 


8 . dil. H2SO4 

V. si. s. dil. H 2 SO 4 
8 . H 2 SO 4 ; i. CS 2 
8 . a.; i. alk., act 








S«tS !3i!!S!e 


254 


PHYSICAL CONSTA3HTS OP 



Name 

Formula 

Formula 

Weight 

Crystalline Form 
and Color 

1 

Thallium sulfite (oue) 

TIzSOs 

488.84 

pale yellow 





crysts. 

2 

teituride (ous) 

TlzTe 

536.39 


3 

thiocyanate 

TIC NS 

262.47 

tetrag. needles 

B 

vanadate 

TIVOj 

303.34 

dark gray crysts. 

m 

vanadate, pyro- 

TUV 2 O 7 

1031.46 







■ 

Thorium 

Th 

232.12 

cubic 

1 

boride 

ThB4 

275.40 

yellow prisms 

B 

boride 

ThBfi 

297.04 

violet, amorph. 

10 

bromide 

ThBr4 

551.78 

white crysts. 

11 

carbide 

ThCz 

256.14 

yellow crysts. 

12 

chloride 

ThCU 

373.95 

colorl., deliq., 





rhombic 

13 

fluoride 

ThF4‘4H20 

380.18 

white powder 

14 

hydroxide 

Th(OH)4 

300.15 

white powder or 





gelatinous 

15 

iodide 

Thl4 

739.80 

unstable, prisms 

16 

nitrate 

Th(N0j)4*12H20 

696.34 

deliquescent 

17 

oxalate 

Th(C204)2 

408. 16 

white crysts. 

18 

oxide, di* (thorianite) 

Th02 

264.12 

white, cubic 

19 

oxide, per- 

ThzOy 

576 . 24 

white, gelatinoia 

20 

platinocyanide 

ThIPt(CN)4]f16H*0 

1118.98 

yellow-green. 





rhombic 

21 

sulfate 

Th(S04)i 

424.24 


22 

sulfate 

Th(S04)i*9H*0 

586.38 

monocl. prisnris 

23 

sulfide 

ThSz 

296.24 

yellow, black or 





brown 

24 

Thulium 

Tm 

169.40 


25 

:TiU 

8n 

118.70 

silvery metal. 


1 



tetrag. 

26 

Tin • 

Sn 

118.70 

rhombic; 





stable >170® 

27 

Tin 

Sn 

118.70 

gray, cubic (?) 

28 

Tin salts cf . stannic and 




■ 

stannous 




29 

Titanic acid 

HjTIO, 

97.92 

white powder 

30 

Titanium 

Ti 

47.90 

dark gray, cubic 

31 

bromide, tetra- 

TiBr4 

367.56 

amber yellow. 





deliq. 

32 

carbide 

TiC 

69.91 

metallic, cubic 

33 

chloride, di- 

TiCli 

118.81 

black, deliq. 

34 

chloride, tri- 

TiCi, 

154.27 

violet, deliq. 

35 

chloride, tetra- 

TiCU 

189.73 

color!, liq. 

36 

fluoride, tri- 

TiF, 

104.90 

violet-red 

37 

fluoride, tetra- 

TIF 4 

123.90 

white powder 

38 

iodide, tetra- 

Tir4 

555.58 

red, cubic 

39 

nitrate 

STIOz-NiOs-eHaO 

615.61 

platse 

40 

oxalate 

Tiz (C2O4)j*10H2O 

540.02 

yellow prhms 

41 

oxide, di-(anatase) 

TiOz 

79,90 

brown or bliolt. 


. , 



tetrag. 


* Ma#on jifitf PttliMicr r^porttd rms^ntly tho non-0xjit«no« of th^t mo4ifl€«t)on. 








INORGANIC COMPOUNDS 




Specific 

Gravity 

Melting 
Point ®C. 

Boiling 
Point ®C. 

Solubility in 100 Parts 1 


Cold Water 

Hot Water 

Other Reagenta 

6.416*®® 



3.34’»® 

V. a. 

i. aic. 

t 


412 




d. a. 

2 




0.31 5*0° 

0.727+0® 

i. ale. 

.q 

6.09’ 7® 

424 


0.0087”® 

0.021 ’00® 



8.21 

454 


0.020® 

0.026’ 00® 










11.2 

1845 

>3000 

i. 

i. 

a. HCI, H 2 S 04 ; 8 l. a. 







HNOjji. HF, alk. 


7.5> S'" 



i. 

j 

s. HCI, HNO 3 , h. H 2 SO 4 

8 

6.4«»® 



i. 

i. 

a. HNO 3 : i. HCI, 

9 






H 2 SO 4 , HF. aq. alk. 


5.67 

aubl. 610 

725 

8. 

d. 

d. Fz 

10 

8.96 

ign. 

5000 

d. 


V. al. a. cone, a.; d. dii. a. 

11 

4.59 

820 


V. 8. 

V. a. 

a. KCl, ale., et. 

12 


-H 2 O, 100 

- 2 H 2 O, 150 

i. 

i. 

i. HF 

13 


d. 




a. a.; i. H 2 C 2 O 4 , HF 

14 






NH 4 OH, alk. 


d. 


8 . 



15 







16 

4.637’ 

d. 


i. 


a. h. aq. (NH 4 )zC 204 

17 

9.69 

>2800 

4400 

i. 


a. h. H 2 SO 4 ; i. alk. 

18 







19 

2.460 



Si. s. 

s. 


20 

4.225’ 7® 



0 . 740 ® 

5.2250® 


21 

2.77 

- 9 H 2 O, 400 


V. si. S. 

al. a. 


22 

6.8 

d. 

tgn. in air 

t. 

i. 

s. h. aq. rag.; al. a. a. 

23 




j 

i. 


24 

7.31 

231.85 

2260 

j 

t. 

8 . HCI, H 2 SO 4 . dil. 

25 






HNO 3 . h. KOH 


6.53-6.56 

231.9 

2260 1 

i. 


s. a., h. alk. 

26 

5.750 

stable 

2260 

i. 

i. 

a. a., h. alk. 

27 


-l63to + 18 

1 

1 






i 





28 




t. 

i. 

a. alk.; v. al. a. dil. a.; 

29 






i. ale. 


4.50’ 7 »® 

1800 

>3000 

i. 

d. 

a. a. 

30 

2.6 

39 

230 

d. 


s. aba. aic., aba. et 

31 

4.25V" 

3180 

4300 



a. HNOs; «. HCI 

32 

unstable 


d. 


i. CSz, et, chi. 

33 


in atr 






d. 440 


8 . 

a. 


34 

liq. 1.726 

-30 

136.4 

a. 


s. dil. HCI 

35 




a. 



36 

2.798*® »® 


264 

a. 


a. HzS 04 , CsHiN,aIc.; 

37 






i. et 



180 

>360 

V. a. 


HI forma HaTil# 

38 




a. 



39 




a. 


i. ale., et 

40 

3.84 



j. 


1 

41 






















Name 


1 Titanium oxide, di- (brookite) 

I oxide, di* (rutile) 

I oxide, per- 

> oxide, sesqui- 

5 phosphide 

6 sulfate 

Tungsten 

arsenide 
boride 
bromide, dl- 

bromide, penta* 
carbide 
carbide 
chloride, di- 
chloride, tetra- 
chloride, penta- 

chloride, hexa- 
fluoride 


oxide, di- 
oxide, tri- 
oxide, tri- (tungstite) 
ox ydi bromide 
oxydichloride 
oxytetrabromide 
oxytetrachioride 

! oxytetrafluoride 
phosphide 

phosphide 

phosphide 

silicide 

sulfide, dl- (tungstenite) 
sulfide, tri- 

rungrtie acitf (tungstite) 


Unuifum 

bromide, trl- 


TiP 

Tiz (S04)j 

W 


WO2 

WO, 

WOa-HzO 

WOiBri 

WOiCii 

WOBr« 

WOCf 4 

WOF4 

W4P2 


Formiiila 

Weii^t 

CrystaUine Form 
and Color 

79.90 

brown or black. 


rhombic 

79.90 

colorl. if pure, 


tetrag. 

95.90 

yellow 


143.80 black or red, 

trig. 

78.88 gray metallic 

383.98 green, deliq. 

183.92 gray-black, cubic 

333.74 black crysts. 

205.56 octahdri. 

343.75 blue-black 

powder 

583.50 violet-brown 

needles 

195.93 gray powder 

cubic 

379 85 Iron gray 

254 83 gray, amorph. 

325.75 gray-brown, 

deliq. 

361 . 21 dark green, deliq. 

396.66 dark blue, cubic 

297.92 color!, gas 

437.76 brown powder 

215.92 cubic, brown 

231-92 yellow, rhombic 

249.94 yellow, rhombic 

375.75 red prisms 

286.83 yellow tableU 

519.58 deliq., black 

341.75 red needles 

275.92 col or I. plates 

797.64 dark gray 

214.90 gray priama 

245.88 black crysts. 

452.02 metallic gray 

248.04 dark gray, crysts. 

280.10 black powder 

249.94 yellow, rhombic 

304.09 yellow powder 

236.07 white, crysts. 

477.82 dark brown j 

needtee i 






INORGANIC COMPOIJN0S 


2S7 


Specific 

Gravity 


^eliiOj 


Point® 


Boiling 

Point 


Solubility in 100 Pcu-ta 


Cold Water (Hot Water! Other ReaaenU 


4.17 



i. 

i. 


1 

4.26 

1640d. 

<3000 

i. 

i. 

8. H 2 SO 4 , alk. 

2 






a. a. 

3 

4.6 

2130 

oxidizes 

i. 

i. 

8. H 2 SO 4 ; i. HCI, 

4 






HNO3 


3.95V° 





i. a. 

5 






6 

19.3 

3370 

5900 


1. 

s. h. cone. KOH; si. s. 

7 






NH3, HNOj, aq. reg. 


6.9»*° 



i. 


d. h. HNO3, h. H2SO4 

8 

10.8 




i. 

s. aq. reg. 

9 


d. 400 


forma 


10 




WOa 





276 

333 

d. 


s. HCl, alk., aba. ale.. 

11 






et., chi. 


15.7t«® 

2777 

6000 

i. 

1. 

s. Fz; i. a. 

12 

16.06’ 

2877 

6000 

i. 

i. 

s. h. HN03;8l.8. HCl, 

13 






HzS04 





d. 



14 


air 






4.624 

d. 


d. 



15 

3.875 

248 

275.6 

forma 


V. si. s. CS 2 

16 




WaOs 




3.52 

275 

346.7 


d.««" 

V. 8. CSz. POCIj 

17 

10(D); 

2.5 

i 19.5 

d. 



18 

1(A) 







6,9’ 



i. 

d. 

s. alk.carb.; i. ale., CS 2 ; 

19 






d. fused KOH 


12.11 

ign. in air 


i. 

i. j 

s. a.. KOH 

20 

7.16 

>2130 


i. 

i. 

s. alk.; i. a. 

21 

5.5 

1473 


1. 


s. alk., HF 

22 



(i. 


....... 


23 


266 


s. 

d. 1 

8. alk.; d. NHi 

24 


277 

327 

d. 



26 

11.92(A) 

211 

227.5 

d. 


s. CSz, SzClz; si. s. bz. 

26 


110 

187 

d. 



27 

5.21 

oxidizes at 




s. fused NazCOi + 

28 


red heat 

1 



NaNOs; i. a., aq. reg. 


8.5 

ign. in air 


1. 


8.HNO3-FHF; i. HCl, 

29 






alk. 


5.8 

d. 


1. 

i. 

s, H NOj 4 - H F, aq. reg. ; 

30 






1. HCl. HF, ale., et. 


10.9 



i 


i. a.; d. Clz 

31 

7.5’<>* 

d. 1250 




s. fused alk., H NOj 

32 






-fHF 





si. s. 

s. 

a. alk., alk. sulf. 

33 

6.5 

- ’/jHiO, 100: 


t. 

si. s. 

s. HF, alk., NHi 

34 


1473 






5.926’ 

~HaO. 


i. 

». 

s. a., alk. carb; i. alk. , 

35 


250 300 







<1850 

3500 

i. 

i. 

s. a.; i. alk. 

36 



volatile 

S. 



37 












PHYSICAL CONSTANtS OF 


Uranium bromide, tetra> 
carbide 
chloride, tri- 
chloride, tetra- 
chloride, penta- 


Formula CryataUine Fcwtn 
Weight and Color 


557.73 black, deiiq. 

512.14 crystalline 

344.44 dark red needles 

379.90 gray, deiiq., 

cubic 

415.36 oray, daliq. need. 


6 fluoride, tetra- 

fluoride, hexa- 
iodide, tetra- 
oxide, di- (uraninite) 
oxide (pitchblende) 

1 oxide, tri- 

2 oxide, per- 

3 sulfate (ous) 
sulfide, di- 
sulfide, sesqui- 

Uranyl acetate 

ammonium carbonate 

18 bromide 

19 carbonate (rutherfordine) 

20 chloride 

21 formate 

22 iodate 

23 iodate 

24 iodide 

25 nitrate 

26 perchlorate 

27 phosphate 

28 potassium carbonate 

29 sodium carbonate 

30 sulfate 

31 sulfide 

32 Vafuiflic acid* meta- 

33 Vanadic acid, pyro- 
(Vanadium 


UF4 

UFs 

UI 4 

UO 2 

UjOa 

UO 3 

U 04 - 2 H 20 

U(S04)2*4H20 

USz 

U 2 S 3 

U02(C2Hj02)2-2H20 

U02C0j-2(NH4)2C0j 

UOzBrz 

UO 2 CO, 

UOzCU 

U02(HC0z)2-H20 

UOzdOih 

U02(I03)2*H20 

UOzU 

U02(N0j)2-6H20 

U02(Ci04)2'4H20 

U02(HP04)*4H20 

U02C0,*2K2C0, 

U02C0j*2Na2C0j 

U02S04-3Hi0 

UO 2 S 


green powder 
yellow, monocl. 
black needles 
black, rhombic 
olive green 
yellow powder 
yellow crysts.; 

hygroscopic 
green, rhombic 
gray 

gray black 

yellow, rhombic 
yellow crysts. 
yei .-green needles 
tetragonal 
yellow, deiiq. 


yellow, rhombic 
rhombic 
red, deiiq. 
yellow, rhombic 


yellow, tetrag. 
yellow crysts. 
yellow crysts. 
yellow crysts. 
black, tetrag. 

yellow scales 
pale, yel.,amorph 
light gray, cubic 


bromide, tri- 
carbide 


dark gray, deiiq. 
crysl. mass 


chloride, di- 
chloride, tri- 
chloride, tetra- 
fluoride, tri- 
fluoride, tri- 
fluoride, penta- 
nitride 
oxide, di- 
oxide, tri- 
oxide, tetra- 


VCI4 

VF, 

VFj-aHjO 


green hexagonal, 
deiiq. 

pink, tabular, 
deiiq. 
red liquid 
green, rhombic 
dark green, 
rhombic 
ootort. or yei. 
brown 

light gray crysts. 
black crysts. 
blue crysts. 
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Spedfio 

Gravity 


4.838«® 

11.28 

6 . 440 * 4 ®^” 

4.725V” 


4 . 68 *>‘’ 

5.6»*° 

10.9 

7.31 

7.29 


2.89’ 


5.6 

3.69’ 

5.2 

5.05’ »“ 
2.807 


3.28’* 


5.96 


5.36 

3.23’ 

3,00’ 

1.816*®“ 

3.363’*“ 


2.177’*® 

5.63 

3.64 

4.87V* 

4.399 


Mating 
Point “C. 

Boiling 
Point ®C. 

Solubility in 100 Parts ] 


Cold Water 

Hot Water 

Other Reagents 


volatile 

8 . 

.. 

8 . act; i. ale., et 

1 

2400 


d. 


d. a. 

2 



V. 8 . 

d. 

8 . HCI, ac. a. 

3 



V. 8 . 

d. 

8 . act, ale., NK 4 CI; 

4 





i. et. 


d. 120 


d. 


8 . act., abs. ale., a.; 1 . 

5 





et, bz. 


1000 


i. 


8 . cone, a.; i. dil. a. 

6 

69,22»t«n 


8 . 


8 . chl., CCU; i. CS 2 

7 

volt. 500 (vac.) 


8 . 

s. d. 


8 

2176 


i. 

i. 

s. H NO 3 , cone. H 2 SO 4 

9 

d. 


i. 

i. 

8 . H NOj, H 2 SO 4 

10 

d. 


i. 


8 . HNO 3 ; i- K tart 

11 

d. 115 


0.000620“ 

0.008*0° 

d. HCI 

12 

- 4 H 2 O, 300 


d. 


s. dil. a. 

13 

>1100 

oxidizes 

d. 


8 . cone. HCI; d. HNO 3 

14 

ignites 





15 




HCI, dit HNOJ 


- 2 H 20 . 110 


8 * s“ 

d. 

V. 8 . ale. 

16 

d. 


5.55’* **’ 

d. 

8 . (NH 4 ) 2 C 03 , aq. SO 2 

17 



s. 


8 . ale., et. 

18 






19 


d. 

320’*“ 

V. s. 

8 . ale., et 

20 

d. 110 


420»»“ 



21 

d. 250 




i. HNOj 

22 



0.1214’*“ 

0.237’ooo 

8t. 8. dil.HNOi 

23 

d. in air 




s. ale., et, bz. 

24 

60.2 

118 

1 70 . 30 ° 

00 60® 

V. 8. ac. a., ale., et; i. 

25 





dll. alk. 


110 d. 





26 



i. 

i. 

8 . aq. NaaCOs; i. ac. a. 

27 

-CO 2 . 300 


7.4’»° 

d. 

s, aq. K 2 CO 3 ; i. ale. 

28 



8 i. 8 . 


i. ale. 

29 

d. 100 



20.5 ’5 5° 

4, ale.; 8 . a. 

30 

d. 40-50 

oxidizes 

si. 8 . 

8 . d. 

s. ale., dil. a.; i. abs. 

31 


in air >180 



ale. ; d. aq. alk. 




i. 


s. a., alk.; i. NHj 

32 



i. 


8 . a., alk., NH 4 OH 

33 

1710 

3000 

i. 

i. 

s. H NOi, H 2 SO 4 ; i. aq. 

34 





alk. 


oxidizes 


B. 


s. ale., et. ; i. H Br 

35 

2830 

3900 

I. 


8 . HNO,, fused KNOj; 

36 





i. HCI, H 2 SO 4 




8. 

d. 

8 . ale., et. 

37 

d. 


S. 

d. 

8 . abs. ale., et. 

38 

-^109 

148.5^»»‘»‘»* 

8. d. 


s.abs.alc..et.,chl.,ac.a. 

39 

>800 

subl. 

V. 8l. 8. 

si. 8 . 

i. ale., chl., CS 2 

40 

-SHaO, 130 


8. 

V. 8. d. 

i. abs. ale. 

41 


111.2 

8. 


8 . ale., chl. ; i. CSs 

42 

2050 d. 


j 



43 

ign. 


i. 

i. 

1 s. a. 

44 

1970 


ii.t. 

8. 

s. HNOs, HF, alk. 

46 

1967 


i. 

i. 

s. a., alk. 

46 
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Name 

Formula 

Formula 

Weight 

GrystalUiie Form 
and Color 

1 

Vanadium oxide, ponta- 

ViOs 

181.90 

reddish yel., 
rhombic 

2 

oxychloride, mono- 

VOCI 

102.41 

brown powder 

3 

eilicide 

VSi2 

107.07 

metallic prisms 

4 

eiiicide 

VaSi 

129.96 

si. very prisms 

5 

tulfide, di- 

V 1 S 2 

166.02 

black plates 

6 

•ul5de, tri> 

VaS, 

198.08 

black plates 

7 

eulftde, penta- 

VaS, 

262.20 

black powder , 

8 

Vanadyl bromide, mono- 

VOBr 

146.87 

violet, octahdri. 

9 

bromide, di- 

VO Bra 

226.78 

yel. brown, dellq. 

10 

bromide, tri- 

VOBr, 

306.70 

red liquid 

11 

chloride 

(VO)aCl 

169.36 

yellow crystB. 

12 

chloride, di- 

VOCI 2 

137.86 

green, del iq. 

13 

chloride, tri- 

VOCI, 

173.32 

yellow liquid 

14 

sulfate (minasraorite) 

Va04(S0,),‘16H20 

694 . 34 

blue, monoci. or 
tricl. 

15 

Water* 

H 2 O 

18.02 

colorl. liquid 

16 

Xenon 

Xe 

131.30 

color!, gas 

17 

Ytterbium 

Yb 

173.04 


18 

acetate 

Yb(C2H,02),-4H20 

422.24 

hexagonal platee 

19 

carbonate 

Yb2(C0,),«4H20 

598. 17 

gelatinous 

20 

chloride 

YbCb-SHaO 

387.51 

green, rhombic 

21 

nitrate 

Yb(N0,),-4H20 

431.13 

deliq. crysts. 

22 

oxalate 

1 Yb 2 (C 204 )i- 10 H 20 

790.30 

crystals 

23 

oxide 

i YbaO, 

394.08 

colorless 

24 

selenate 

! Yb2(S604),-8H20 

919.09 

hexagonal plates 

25 

selenite 

YbaCSeO,), 

726 96 


26 

sulfate 

YbaCSO*), 

634.26 


27 

sulfate 

Yb 2 (S 04 >,- 8 H *0 

778 . 39 

prisms 

28 

Yttrium 

Y 

88 92 

dark gray, hex. 

29 

bromats 

Y(BrO,),-9H20 

634.81 

hex. prisms 

30 

bromide 

YBr, 

328 67 


31 

bromide 

YBr,*9HaO 

490 81 

deliq. tablets 

32 

carbonate 

Y2(CO,),*3H20 

411.92 


33 

chloride 

YCl, 

195 29 

white plates 

34 

chloride 

YCb-HaO 

213 31 


35 

chloride 

YClj-SHaO 

303 39 

deliq., rhombic 

36 

fluoride 

YFj-ViHaO 

154.93 

white, gelatinous 

37 

hydroxide 

Y(OH), 

139 94 

white, gelatinous 

38 

iodide 

yi, 

469 68 

deliquescent 

39 

molybdate 

Y2(Mo04), 

657 . 69 

yellow, tetrag. 

40 

nitrate 

Y(NO,),*3HaO 

328.99 

prisms 

41 

nitrate 

Y(NO,),-6HtO 

383 04 

tficlinic 

42 

oxalate 

Y2(C204)i-9Ht0 

604.04 

while powder 

43 

oxide 

YiO, 

225,84 

white crysts. 

44 

sulfate 

Y2(S04), 

466 02 

colorless 

45 

sulfate 

Y2(S04),-8HtO 

610.15 

color!., monool. 

46 2 

Sine 

2n 

65.38 

•livery metal, 
hex. 

47 

acetate 

2n(C2H,Qt)t 

183.47 

monoolinie 


^ 9 — «tM> tpoeitl UbiM on Witor and on 8toam. 
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•♦ap. gr. of ioo 0.91 7g‘ 
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Name 

Formula 


Zinc sulfate 

ZnS 04 *H 20 

179.46 

colorl. 

sulfate 

ZnS 04 * 6 H 20 

269.54 

monoclinic 

sulfate (goslarite) 

ZnS04-7H20 

287.55 

rhombic 

sulfide (a)(wurzite) 

ZnS 

97.44 

white, hex. 

sulfide (^) (sphalerite) 

ZnS 

97.44 

white, cubic 

sulfide (blende) 

ZnS 

97.44 

white, granular 

sulfite 

ZnS 03 - 2 «/ 2 H 20 

190.48 

monoclinic 

teliuride 

ZnTe 

192.99 

dark red, cubic 

Zirconium 

2r 

91.22 

cubic 

bromide 

ZrBu 

410.88 

white, cryst. 
powder 

carbide 

ZrC 

103.23 

metallic gray 

chloride 

ZrCU 

233.05 

white crysts. 

fluoride 

2rF4 

167.22 

white, hex. 

hydroxide 

Zr(OH)4 

159.25 

1 

white, gelatinous 

iodide 

Zrl4 

1 

598.90 

yellow cryst. 
powder 

nitrate 

Zr(N03)4-5H20 

429 33 

deliq. prisms 

oxalate, basic 

Zr(C204)2*2Zr(0H)4 

585.76 


oxide, di* (baddeleyite) 

ZrOi 

123.22 

yellow or brown, 
monocl. 

oxide, di- (free from Hf ) 

ZrOz 

123.22 

white, monocl. 

oxybromide 

ZrOBra'SHzO 

411.18 

deliq., tetrsg. 

oxychloride 

ZrOCli-SHiO 

322.26 

colorl., tetrag. 

oxyiodide 

Zrl(0H)r3H20 

323.21 

amorphous 

oxyiodide 

ZrOIz-SHiO 

505.19 

colorl. needles 

sulfate 

2r(S04)2*4Hi0 

1 355.40 

rhombic 
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3.28Y" d. 238 

2.072 tr. 70to1H2O 
1.966’« »® tr. 39 


6.54 V® 1238.5 


subl. 

- 2 H 2 O. 550 


-4H*0. 380 


Boiliiig 

Solulkility io 100 PttrtS 1 

Point 


Other Reagents 


8. 

89 . 5100 ® 



t. 


si. 8. ale.; i.act., NH3 

- 7 H 2 O, 280 

115.20® 

663.6100® 

si. 8 . ale.; i. act., NH| 

subl. 1185 

0.00069»*® 

i. 

V. a. a.; i. ac. a. 


i. 

i. 

V. 8. a.; i. ac. a. 

d. 200 

0.16 

d. 

8 . HiSOj, NH 4 OH; 1. 




ale. 




d. dil. HCf, dil. HNOi 

>2900 

i. 

i. 

8 . HF, aq. req.; si. s. a. 


d. 


8 . ot. ; d. ale. 

5100 

i. 

i. 

8 . dil. HF, HNOi 

subl. >300 

s. 

form* 

8 . HCI, ale., et; i. liq. 



ZrOClz 

CI 2 


1.39 

d. 

s. HF 


0.02 

i. 

8 . a.; i. ale., aik., 




NH 4 OH 


8 . 

8 . 

8 . a., abs. et.; si. s. bx., 




CSz 


t. 

d. 



i. ! 


8 . (NH4)2Ca04 


i. 

». 

8 . H2S04, HF 

4300 

i, 

8 . 

-• 

8 . H 2 SO 4 , HF 

8. h. cone. HCI 


8. 

d. 

8. h. cone. HCI, ale. 


V. 8. 


8. ale. 


V. 8 . 

110.6«»® 

V. 8 . 

146»» »® 

V. 8. ale. 

8 . H 2 SO 4 ; i. ale. 












SHORT GLOSSARY OF ORGANIC CHEMISTRY 
NOMENCLATURE 


The following rules for naming organic compounds and the examples given in 
explanation are not intended to cover all of tlie possible cases. For a more compre- 
hensive and detailed description see Beilstein: Handbuch der Organischen Chernie, 
4th edition, and Patterson: Definitive Report of the Commission on the Reform of 
the Nomenclature of Organic Chemistry, Jour. Am. Chern. Soc. 55, 3905 (1933) ; News 
Edition^ Ind. Eng. Chem. i4i, ^86 (1936). 

HYDROCARBONS — The saturated open-chain hydrocarbons (CnHzn+z) have 
names ending in ane. The first four are: methane (CH4) ; ethane (CiH*); propane 
(C3H8); and, butane (C4H10). Beginning with pentane (CsH^) the prefix {e.g. penta) 
indicates the number of carbon atoms; for example, o{*tane, CsHk; nonatriaconf ane, 
C 39 H 80 . See special table of Numerical Prefixes. Saturated monocyclic hydro- 
carbons (CnHzn) have the corresponding names of the open-chain hydrocarl)ons 
(CnHzm-z) preceded by the prefix cyclo; for example, cyclopropane (CsHs) ; cyclopentane 
(C5H10). The straight (unbrancned) chains are termed normal (abbreviated; n)\ 
the grouping (CH 3 ) 2 CH- in a chain is termed iso; for example, CH 3 (CH 2 ) 2 CHj is n- 
butane; (CH 3 ) 2 CHCH 3 is wo-butane. Branched-chain hydrocarbons are often named 
as derivatives of some relatively simple hydrocarbon by stating what radicals* 
are attached to the simple hydrocarbon; for example, CH3CH2CH2CH3, which is n- 
butane, may also be named: methyl-ethyl-methane since a methvl radical (CHj) and 
an ethyl radical (C2H5) are replacing the two hydrogen aU)ms of the original methane 
molecule, the carbon atom of which is printed in lx)ld face lypt^. Similarly 
(CH 3 ) 2 CHCH 3 , which is wo-butane, would l)e named trimethyl-inethanc, the carlxui 
atom printed in bold face type Ixjing the methane carlx)n atom corresponding to this 
name. In this system of naming, a conif^und might be given any one 01 several 
names depending ui:)on which carbon atom is selected; for example, CH|CH 2 CH 2 CH 2 CHi 
might be given any one of the following names: diethyl-metnaiie; methyl-propyl- 
methane; butyl-methane. 

In 1892 an international conCTess of chemists assembled in Geneva, Switzerland, 
to devise a uniform and scientific systeni of nomenclature. This Geneva system w ith 
modifications proposed at various times is the modern systematic naming. *A(xx>rding 
to this system a hydrocarbon is named as a derivative of the normal compound cor- 
responding to the longest chain of carbon atoms in the molecmle. The word normal 
is usually omitted, but implied, so that the simple un(]ualifi(Hl systematic name always 
means the compound with the normal constitution; for example, n-butane, 
CH3CH2CH2CH3, is simply butane; iso-butane, (CH 3 ) 2 CHCHj, is 2-methyl-propane. The 
numeral 2 plac^ed before** the word methyl indic^ates that the methyl radical is 
attached to the ^cond carbon atom in the longest chain which, in this exJinmle, is 
of three carbons in length and, therefore, a propane. In cxiscms where st^veral dim?rent 
side chains are attached the order of stating them is either according to increasing 
complexity (e.g., methvl, then ethyl, then propyl, followed bv butyl, etc.) or, aircord- 
ing to alphabetical order (e.g., butyl, then ethyl, then methyl, followed bv propyl, 
ete.) Where branching occurs in a side chain and for other cns<i8 of umbigiiity, or 
if a simpler name would result, then a chain is selected as the fundamental unit which 
admits of the maximum of substitutions. A detailed discussion of this and other 
exceptions caused by very complicated structures is beyond the sco|Mi of this ex^xisi- 
Uon and the reader is referred to the references given below the title of this strctioii. 

WVSATURATED HYDROCARBONS AND UNSATCRATION -M y dro- 
carbons with one double bond (CnH 2 n) are named by adding the stiflix ene to the 
name of the corresponding alkyl radical (CnH 2 n^.,)*; for example, OHiiCHz is ethylene; 
CHjCH:CH2 is propylene. Just as the saturated hydrocarl^ns may Iw named as 


•See Radicals in this section and also a siMcial section Names and Formulas of Organic Radicals. 

numbering is such that the lowest numbers are obtained; eg., CH 3 CH 2 Cir 2 CH(CUi)i is 


2-iXk«thyli^ntane and not 4-inethyii>entane. lisage varies as U> the iKMition in the wwd for the riu- 
n^als not on*Y »« the vMne of the hydrcj<iarbons but also witli other tyiies such as alcohols, aldeliydes 
jjton^ etc. tiome writers place them before, some after, the jiarts of the name to which Uiey refer, 
in tsmtot^n a combination is used wherein numbers placed after are enclosed in pareathesia and Uioen 
filaced before are not; e g., primary isohutyl alooliol is named: 2-metliyl-hutaiiol-(4}. 
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derivatives of methane, so these CnHzn hydrocarbons may be named as derivatives of 
ethylene; for example, CHjCHiCHCHj which is a butylene, may also be named sym- 
dimethyl-ethylene since two methyl radicals (CHj) 8u*e replacing two hydrogen atoms 
of the original ethylene molecule, the carbon atoms of which are printed in bold 
face type. Similarly (CH3)2C:CH2, also a butylene, would be named urw-dimethyl- 
ethylene. The italicized prefixes syn and uns are abbreviations for symmetrical and 
unsymmeirical, respectively, and refer*to the symmetrical or unsymmetrical manner 
in which the two methyl radicals are attached to the ethylene residue. 

In the systematic naming, the longest chain is selc^cted as in the case of the saturated 
hydrofwbons and the compound is named by replacing the ane ending of the corre- 
8f>onding saturated hydrocarlwn with the ending cnc; for example, CHjCH'.CHCHj is 
2-'l>utene. The numeral 2 indicates that the double bond is between the stxx)nd and 
third carlion atoms. Similarly (CHj)2C:CH2 is 2-methyl-l-propene*^ or 2-methyl- 

{ )rofHme-(l), l)e<*au8e a methyl group is on the se(X)nd carbon atom, and the double 
K)nd is Ixitween the first and 8e<x)nd carl>on atoms in a chain of three carbon atoms. 
Where more than one double bond occurs in the mokxrule a numerical prefix is added 
to the ending ene; for example, isoprene, CHziCCCHs) CHrCHz is 2 -methyl- 1 , 3 -butadiene 
l>ecaus<‘ the longest chain cx>ntains four carl>on atoms with a methyl radical (CH3) 
on the second carlon atom and double lK>nds Indween the first and second carbon 
atoms, and Ijetween the third and fourth carlxm atoms of the four-carlx)n chain 
Similarly benzene would l)e named cyclohexa-l, 3 , 5 -triene. 

Ilydrcxarlions with one triple Ixmd (CnHzn -2) may i>e named as derivatives of 
acxdylcne (CH;CH); for example, CHjC:CH which is allylene, may also i>e named 
methyl-acetylene. In the systematica naming the same scheme is used as with the 
double Ujiid com{X)unds excx;|)t that the ending iKHomes yne or ine. Thus, allylene ia 
1 -propyne or 1 -iiropine. The Cirtx^k letter A is often used to indicate unsaturation; 
the nuinlK'rs following it indicate tlie positions of the unsaturated linkings. 

Unscituration in cx)mpK)unds otluT than the hydrotxirbons, such as alcx)hols, al- 
dehydes, ketones, eU*,., is indicated in the same general manner b\ use of ene, dient^ 
ine, etc.; for example, allyl alcx>hol, CHziCHCHzOH, is A’ -propenoli-( 3 )***. 

ALCOHOLS — Alcohols are commonly named from the radical to which the 
hydroxyl radical (OH) is attacluHl; for example, CHjOH is methyl ukohol; C^HsCHzOH is 
btmzyl alcohol. As in the vuse of the hydrcK arbons, a complex alcohol may be named 
as the derivative cif some relatively simple alcohol. When alcohols are named as 
dc’rivutives of methyl alcohol the latter is c'ommonly given the name of carbirwl; for 
example. (CHj)aCHOH is dimethyl carbinol Imause two of the hydrogen atoms in 
methyl alcohol have becm rt^plac'ed by two methyl radicals; similarly Ixmzyl alcohol, 
CfHjCHzOH, is phenyl carbinol. The adjectives primary, secondary, and tertiary are 
often u.scxl in cxjnnec'tion with akx>hols and refer to alcohol groupings which tire of 
the tyj>e -CHzOH, =«CHOH, “COH, respectively; for example. CJH7CH2OH is a primary 
butyl alcohol; CH3CH(OH)CzH5 is a s<Hx>ndary butyl ak'onol; (CH3)3COH is a tertiary 
butyl akxihol. 

In the systematic naming the hydroxyl radical is indicaU'd by the ending ol and 
its position of attachment by an arable numeral; for example, CzHsCHzCHzOH is 
l-butanol; (CHi)iCOH is 2 -methy 1 - 2 -propanol laxauM' a methyl radical and an hy- 
droxyl radical are Ixith attached to the s^xxnid carbon atom in a cliain of tliree carbon 
atoms.** Two, thre<', etc., hydroxyl radicals in a molecule are indic'attnl by the 
endings dial, trhl, eU\ ; for eximiple, gly«>l, CHzOHCHzOH is 1 , 2 -i'thandiol. 

ETHERS — Ethers are most (ximraonly named by adding the word ether to the 
name of the radicals connec ted by the ether oxygen atom; for example, (C2H5)20 is 
ethvi ether or dietliyl ether; CH3OC2H5 is nietliy 1 -ethyl ether. Often the name is 
Hiich ns to d<?Hignate the pn»seiice of an alkoxy (OR) group; for example, CHsOC^Hs 
is methoxy lauizene. 

ALDEHYIlES — Aldehydes on? most frequently named by drop{>ing the ending 
ic from the name of the acid to which they are direcdly oxidizable and adding the 
suffix aldehyde; for example, CHiCHO is named aceUildehyde Ixxiause it is directly 

tli&» caiw th€» final vowni t of tho otidtng «w* Imw boon dropiJod from the name bmuae it u M- 
lowed by Uhs vowel 0 of Uto eiidiiif al whicli m need to indicate the alcoholic hydroxyl radical 
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oxidized to acetic acid, CH3CO2H; similarly CeHsCHO is named benzaldehyde to show 
its relationship to benzoic acid. Sometimes aldehydes are named in a manner to 
show a relationship to some simpler aldehyde such as formaldehyde, HCHO; for ex- 
ample, CH3CHO is methyl formaldehyde because the methyl radical has replaced the 
hydrogen atom in formaldehyde; similarly CeHsCHO is named phenyl formaldehyde. 
In the systematic naming the ending al indicates an aldehyde radical (CHO) ; for 
example, CH3CHO is ethanal; (CH 3 ) 2 CHCH 0 is 2 -methyl-l-propanal.'*'* 

KETONES — Ketones are most often named by adding the word ketone to the 
names of the radicals connected to the CO radical; for example, (CH3)2CO is dimethyl 
ketone; CH3COCH(CH3)2 is methyl-isopropyl ketone. The systematic names of the 
ketones differ from those of the alcohols and the aldehyd (?8 (g. v.) only in the termina- 
tion one which is added to the name of the hydrocarljon; for example, (CH3)2CO is 
propanone; CH3COCH(CH3)2 is 2 -methyl-butanone-( 3 ).** 

ACIDS — The common names of the normal carl)oxylic acids are derived from 
words having some relation to their natural occurrence or their properties; for ex- 
ample, formic, from ants (Formicidae); butyric, from butter; tannic, from the 
tanning property. Sometimes acids are named in a manner to show a relationship 
to some simpler acid such as acetic, CH3CO2H; for example, pivalic acid, (CHj)3CC02H, 
is tri-methyl-acetic acid because three methyl radicals (CH3) are replacing the three 
hydrogen atoms in acetic acid. The systematic names are derived by adding the 
imfBx oic and the word acid to the root of the name for the hydrocarbon of the same 
number of carbon atoms: for example, isovaleric acid, (CH3)2CHCH2C02H, is 2 -methyI- 
blitanoic- 4 -acid; succinic acid, (CH2C02H)2, is butan- 1 . 4 -dioic acid. In comfKjimds 
where such a naming would l>e awkward the carlK)xyl radical (CO2H) is considered 
as a substituting group and the acid named accordingly; for example, citric acid, 
H0»CCH2C{0H) (CXD2H)CH2C02H, is 2 -hydroxy-propan-l, 2 , 3 -tricarlx)xylic acid.** 

ESTERS AND SALTS — To the name of the alcoholic (or phenolic) radical, or 
the metal, is added the name of the acid modified to end in ale: for example, the 
ester of ethyl (C2HS) alcohol and acetic acid, CH3C02C2H$, is ethyl acetate; the sodium 
salt of acetic acid, CH3C02Na, is sodium acetate. To emphasize the ester structure 
they are often named as follows: acetic acid ethyl ester for ethyl acetate; malonic 
acid diethyl ester for diethyl malonate, CH2(C02C2H5)2- 

ACID DERIVATIVES — The most common types in this classification are the 
anhydrides (RCX)) 20 ; halides ROCi; amides RCONH2; amidoxiraes RC(:N 0 H)NH 2 ; 
amidines RC(:NH)NH2; imides R(CO)2NH; nitriles RCN. The^' are named by adding 
the endings anhydride, chloride (or other halide), amide, amidoxime, amidine, imide, 
nitrile, reswjctively, to the name of the acid or acid radical* (e-g., acetyl, aeet, or 
aceto for the acid radical CH3CO); for example, acetic anhydride, (CHsC 0 ) 20 ; acetyl 
chloride, CH3COCI; acetamide, CH3CX)NH2; acetainidoxime, CHsCC.NOH) NH2; acet- 
amidine, CHjCCiNH) NH2; acetonitrile, CH3CN; sutxinimide, (CH2C0)2NH. In com- 
poui^s where such a naming would be awkward th<i mcxlified carlioxyl group is 
considered as a substituting group and named carbonaintde, carbonarnidine, carboni- 
trile, etc. 

AMINES — Amines are most often named by adding the suffix amine to the name 
of the radical (or radicals) replacing one (or more) hydrogen atoms in ammonia 
(NH)); for example, CH3NH2 is methylamine; CHiNHCzHs is methyl-ethylamine. 
&metimes amines are named in a manner to show a relationship to some other 
simpler (or well-known) amine; for example, C*HsNHCHi is meUiylanilinc; C#H$N(CHi)2 
is named dimethylaniline to sliow the relationship to aniline, C«H$NHt. In the 
systematic names the amino (NHi) or modified amino (NHR, and NRz) group is con- 
mdered as a substituting group of the hydrocarbon; for example, (CHi)iCHNHi 
is 2 -aminopropane; (CHj) 2CHCH2NHCH3 is 2 -inethyi-l-methylamino-propane. 

RADICALS — Alkyl radicals (CnHia+i) arc univalent groups derived by removal 
of one hydrogen atom from saturated hydrocarbons. They are named by replacing 
the ending ane of the corresponding hydrocarbon with the ending yl; for example, 
€aH«- is ethyl derived from ethane <CiHf); CHiCHtCHt* is propyl; (CHi)tCH* is iso- 
propyL 
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Univalent radicals derived from unsaiurated aliphatic hydrocarbons have the 
endings enyl; ynyl; dienyl; etc.; for example, CHziCH- commonly called vinyl is also 
ethenyl; CH- O is ethynyl; CHz'.CH-CHiCH- is buta-i ,3 -dienyl. In the aromatic series 
the corresponding aryl radicals are named in a similar manner; for example, 
is phenyl; C6H4 = is phenylene; CH3C6H5- is tolyl. 

Ili valent radicals derived by removal of two hydrogen atoms from the same 
carbon atom are sometiraas named in a manner similar to the corresponding aldehyde; 
for example, CHaCH^ is [acetal; C6H5CH= is benzal. In the systematic naming the 
ending ylidene is used to replace the ending ane of the corresponding saturated hydro- 
carl>on; for example, CH3CH= is ethylidene; somewhat analogous is C6HsCH= when 
named henzylidene. 

Acid radic^ils, derived by removal of OH from the carboxyl group (COOH), are 
named by replacing th<* ending ic of the acid name with the ending yl; for example, 
CH3CO- is acetyl (from acetic) or ethanoyl (from ethanoic). 

See also the special table NAMES AND FORMULAS OF ORGANIC RADI- 
CALS. 

RINfi COMPOUNDS — Positions of substituting groups on the various rings are 
usually indicated by a system of numl>ering. In the l)enzene series of compounds 
disiil)stitutioii f)Ositions are often indicated by the terms ortho (abbreviated o) for 
the 1 .2-fK)sitions; meta (abbreviated m) for the l,3-pf)sitions; para (abbreviated p) 
for the 1 ,‘i-[K)si lions. In ca.ses of trisubstiliition the terms ricinal ivic), unsymmeiri- 
cal (um) and symmetrical (sym) are often employed to indicabi the positions 1,2,3; 
1,3,4; and 1,3, .5, resf>ectively. In the naphthalene 8erie,s of compounds, esp)ecially 
in the older literature, disubstitution positions are sometimes indicated by the terms 
ortho, meta, and para with the same significance as in the iHmzene series, and by the 
terms ana for the 1 ,,5-iK>sitions; epi for the L6-j)ositions; kata for the 1,7-positions; 
peri for the LS-positions; amphi for the 2,6-positions; and pros for the 2,7-positions. 
See also the special table ORGANIC RING SYSTESIS. 


PREFIXES and suffixes 


-o/, a suflix indicating the* presence of an aldehyde group (-CHO). as in chloro/, 
CliC CHO; or {M'litenu/, CHj(CH2)j CHO.* 

alio-, a prefix indicating the compound to Ik' a <'lose relative, an isomer, or a variety 
of the com|K)und to the name of which it is prefixt*d, as «/focalTeine. In cases of 
ethylenic i.somerism it is prefixed to the name of the more stable form into which the 
<x)infK)und can Ik’ converted on heating: thus, funiaric acid is offomaleic acid since 
it is the .stable isomer formed on heating maleic acid. 

alpha-, fpeta-, gamma-,, etc., iLSually written as letters of the Greek alphabet 
(a, (i, 7, etc.) to indicate the first. .sc*cond, third, etc., {K>sition8 of substitution re- 
spectively, as in a-aminopropionic acid for CHj • CHfNHi) • CO2H where the carbon 
atom attached to the COjH group is considered the a-carbon atom. See also the 
definition Ix'low' for omega (w). See also the numbering in the section ORGANIC 
RUNG SYSTEMS. 

amphi-, a prefix used with disubstitution products of naphthalene to indicate the 
2,6-jKKsitioiis. It is also u.setl in naming certain stereoisomers of dioximes; thus* 


R...„,C C---R 

1! II 

N ~OH HO~ N 

syn-forra 


R C — C— R 

HO - N N -OH 
anti-form 


. 0~R 


li ti 

N-OH N -OH 

amphi-form 


R — O— 


-C— R' 


ii il 

HO— N HO— N 
amphi-form 


-ane, a suffix usually indicating a saturated (paraffin) hydnxarlKin. CMHfn4j, as in 
pentane, C»H, j.* It is also used to indicate saturated piuxmt oomjKiunds in the cyclic 
series, as eamphane, CioHit; or dioxane, C4Ht02. 

anil-, a term used in certain caneti of stereoisomerism to indicate an opposed ar» 
rangernent of groups or atoms, as in on/itartaric (mesotartaric) acid. It is often 

* See thu» on praoocUnii; pmttxi. 
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employed to distinguish stereoisomers in the case of oximes and hydcazones. See also 
amphi and syn. 


CeHs— C— C«H4CH3 

II 

HO— N 

^n-Phenyl tolyl ketoxime 


CtfHs — C — C|(H4 • CH3 

(I 

N— OH 

«/i/t-Phenyl tolyl ketoxime 


apo-f a prefix indicating a compound which is related to, or formed from, the com- 
pound to tne name of which it is prelixed, as o/wmorphiiie. 

-ascy a suffix used in forming the name of an enzyme. Usually the suffix is added 
to the name, or a part of the name, of a substance upc^n which the enzyme acts; e.g., 
maltose. 

-ate, a suffix used to denote an ester or a salt; e.g., ethyl acetate; or sodium aceta/e. * 
cia, a term used in cases of cis-trans (i.e., ethylenio) stereoisomerism to indicate 
that certain elements or groups are on the same side of the molix^ule; e.g., 


H-C— CO2H 

ll 

H— C— CO2H 

eiVform 


H— C— CO2H 


HO^C — C — H 
irarut~(orm 


df an abbreviation for dextro and usually indicating that a compound is dexiro- 
rolaiory. Exceptions to this meaning are to be noU^d in c<‘rtain cases of nomenclature; 
e.g., d-fructose, although levorotatory, is so named because of its relation in conligura- 
tion to d-glucose and a-mannose; conversely, i-fructose, similarly related to /-glucose 
and /-mannose, is dextrorotatory. 

•diene^ a suffix indicating the unsaturcdion of two ethylenic (i.e., two double bond) 
linkages; e.g., a diolefin, C«Hfn. as i>entadiene, CH3 • CH-.CH- CHXHi * 

•diine^ or -diyru?, a suffix indicating the unsaiuraiion of two acetylenic (i.e., two 
triple bond) linkages; e.g., a diacetylene, as huladiyne, CH;c CiCH.* 

•dioiCf a suffix indicating a dicarboxylic (two -CO^H) acid; e.g., pentandio/c acid. 
H02C (CH2)3 C02H.* 

•diol^ a suffix indicating the pre.sence of two alcohol (two hydroxyl) groups; e.g., 
pentandm/, HO- CH2 (CH2)i' CH2OH.* 

dl, an abbreviation for dextro-levo indicating a substance composed of equal parts 
of the dextro- and levo-opticjal isomers of a compound. 

-efie, a suffix indicating the unsaiuraiion of one ethylenic (i.e., one double bond) 
linkage; e.g., an olefin, C„H2n, as peniene, CH2-CH- CbHt.* It is often used as a suffix 
in naming aromatic hydrocarbons; e.g., benzene, toluene, naplithaleAie, etc. 

epi^9 a prefix used with disulistitution products of naphthalene to indicate llie 
1 , 6 -positions. See lUNG COMPOUNDS preceriing. It i.H alsc) prefixed to the name 
of an aldose, or related compound, to indicate an isomer that diners from the aldose 
only in the arrangement of the group about the a-carbon atom (the carlion atom next 
to the aldehyde group); thus, mannose? i.s also called epiglu(x>se. It is also used as a 
prefix to indicate a bridge or intramolecular connection, as in cp/chloroliydrin, 
O-CHi-CH-CHiCl. 

I I 

eao-, a prefix indicating that substitution groups are altached to the ring, as eso- 
trinitromesitylene for the 2 , 4 , 6 -trinitro derivative of rnesityicne. See also ero-. 

exo-9 a prefix indicating that substitution grou[>s are aiiached to the side chain, as 
e:EO-nitrotoluene for phenyl-nitromethane. c«Hs • CH2 • NO2. See also omega- and eso-. 

homo*f a prefix indicating a homoloi^ue of the comfiound to the name of which it 
is prefixed and usually difiering by having one more CHa in the formula; e.g., homo- 
saucylic acid, CH3 *c«H3(0H)C02H. 

i or in 9 an abbreviation for inactive and indicating that the substance exhibits no 
activity towards polarized light. See also dL 
•ic, iee -oic. 

* See thin on preceding pages. 
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-m, a suffix used in forminp^ the names of fats (i.e., the glycfirides or esters of 
glycerol), the suffix being used to replace the ic ending of the name of the fatty acid 
forming the glyceride; e.g., trihutyrm, (C3H7CO) 3C3H5O3. It is often used as a 
suffix in the names of proteins and of glucosides; e.g., alburnm and amygdalm, resp. 
See also i al:)ove. 

-me, a suffix often used in forming the names of basic compounds such as amines, 
alkaloids, and amino acids; e.g., aniline, quinine, and glycine, resp. See also -yne. 

-ite^ a suffix used in various ways; thus, for esters of the ous acids, e.g., amyl 
nitri/e, CsHnO NO; for jxdyhydric alcohols, e.g., manniie (mannitol;, CeHgfOH)*; 
for explosiv<>s, e.g., cord i/e, a .smokelt^ss powder. 

I, an abbreviation for l(a)em» and indicating that a comiX)und is levorotatory. See 
also d. 

N-, a letter used in the names of certain nitrog<‘n corniKjunds to indicate that the 
group to which the letti^r is prefixed has replaced a hydrf)gen directly attached to a 
nitrogen atom; e.g., 7 V-methylpyrrole. C4H4:N-CH3. Sometimes the letter is er- 
roneously used to indicate a normal conq»ound, as iV-bulane, CH3 • CHz • CH2 • CH3, 
iiLstead of a lower ca.se letter for this meaning, as n-butane. 

TV. f\, an abiireviation for the publication rsalional Formulary which is Issued by 
the American Pharmaceutical Assitciatiun and cpioteil in Federal and StaU^ laws as 
having etpial authority with the United Stales Ptuu-rnacopoeia. See also U. S. P. 

nor-’, a prefix indicating the parent <x)nqK>und from which another may hie re- 
garded as derivf‘d, as nonanq^hor (of which camphor is the 7 -methyl derivative). 
The prefix has also i>een iLsed to indicate a normal com|)ound which is isomeric with 
the one to the name of w Inch it is prefixt‘d, as norvaline which is a-amino-n-valeric 
acid, wher(ias valine is ot-amino-wo-valeric acid. 

0-, a letter u.sihI in nanu^ of cx'rtain oxygen compounds to indicate that the group 
to which the hotter is prefixed has replaced a hydrogen dir(x;tly attached to an oxygen 
atom; e.g.. 0-+‘th\l phenol (plu'iietole'i. CjHs O CtHs. 

-oiV, a suffix indicating a carlK>x>lic (CO2H) acid: e.g.. pentanoic acid.* Often the 
suflix -ir is u.sed in forming the name of an acid ; e.g.. acetir acid. 

-ol, a suflix indicating an hydrojyl group (OH) as in an alcx)hol.* e.g., ptmtano/; or 
in a ph(‘rK>i, e.g., re.sorcirKi/, * C«H4(OH)2- 

•ale, a suffix used in various ways; tIuLs, for phenolic ethers, e.g., pheneto/e,1 
CiHs -O C^Hs; for (XTtain ahlehvdes, e.g., (s*nanthf>/e. CHi! CH2)s * CHO: for five- 
memlxTed rings, usually heteroc'vclic, e.g., pyrro/e, C4H5N, or oxazo/e, CiHjON. 

oniefia-, a prefix indii'ating a substitution group on the last carlxm of a side chain, 
as omer/a-nitrostyrene for C^Hs • CH:CH • NO2. It is most often indicated by the (ire^'k 
let U t omega (a), as a-nitrostyrcne. 

•one, a suffix indicating the pre.sence of a ketone group ( :C 0 ), as in propanone,* 
CH, CO CH3; or acetophenone, CHj-COCtHs. 

•itse, a suffix usually indiiating a carltohydrate: e.g.. glucose. C6H,206: cellulose, 
(C*H'ioOs),. It is also ilsihI in naming the primary alteration or hydrolytic products 
of protcin.s; e.g., alburnose. 

a prefix or an adjective used to indicate that the substance is related in 
some way, as a ixilyrner. an isomer, etc., of the compound to whose name it is at- 
tached; e.g., />araldehvde, paralaciic acid. Stx* also its significanex' when ust‘d in 
showing ^losition of sulistituents in naming HINd ('OM POUNDS * 

poly; a prefix indicating a polymer of the cxiinpound to the name of which it is 
pref i xed , as polypi y rene, ( Cf )x . 

prim., an abbreviation for primary and indicating a renlacement to the first 
degn^v, e.g.. a primary amine (R NH2) wdiere only one of the thrtv hydrogens in 
ammonia has Ix^en replami by a group (R) of atoms. It is frequently used in the 
fleaignatioii of certain alcohols.* 

pneudo^, a prefix indicating an isomerism with, or some other relation to, the 
cxnntKniiid to the name of whicli it is pnffixed, as p^cadotropine. It is sometinn» in- 
dicated by the Gmik letter psi (\t); e.g., atropine. 


Hoe UiiN cwi |>rfx«diiig |mik«ii. 
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S-, a letter used in the names of certain sulfur compounds to indicate that the 
group to which the letter is prefixed has replaced a hydrogen directly attached to a 
sulfur atom; e.g., *S-methyl thioglycolic acid, CH3 * S* CHz- CO2H. 

sec., an abbreviation for secondary and indicating a replacement to the second 
degree; e.g., a secondary amine (Ri.NH) where two of the hydrogens in ammonia 
have been replaced by two groups ( R 2 ) of atoms. It is frequently used in the desig- 
nation of certain alcohols, * 

sym., an abbreviation for symmetrical and used to indicate a symmetrical ar- 
rangement of substitution on a j>arent compound. See also under RING COM- 
POUNDS.* 

syn-, a term used in certain cases of isomerism to indicaU‘ that certain groups or 
atoms are on the same side of the molecule. See also arnphi and aidi. 


Cs H5 — C — H 

u 


N~OH 


C«Hs— C~H 


HO— N 


Benz-s;}'n-aldoxime 


Benz-an/i-aldoxime 


tert.^ an abbreviation for tertiary and indicating a replacement to the third degree; 
e.g., a tertiary amine (RaiN) where three of the hydrogens in ammonia have i>een 
replaced by three groups (R 3 ) of atoms. It is frequently used in the designation of 
certain alcohols. * 

-thiolf a suffix indicating a mercaptan or thio-alcohol (-SH) group; e.g., pentau- 
Mio/, CsHn • SH. 

trans, a term used in cases of cis-trans stereoisomerism. Set? also cur. 

tins., an abbreviation for unsymmetrical and used to indicote an unsyrnmetrical 
arrangement of substituents on a parent compound. See also under RING COM- 
POUNDS.* 

U. S. P., an abbreviation for United States Pharmacopoeia and indicating that a 
corapoimd conforms to the standards of purity, and other requirein<?nts, set by thus 
publication which has been recognized in the United States as a standard in admin- 
istering laws relating to the U. S. Food and Drugs Act of 1906. The Homan numeral 
often employed with this abbreviation indicates the revision (i.e., the edition of lh<? 
publication) to which reference is being made; e.g., U. S. P. (IX) refers to the 9th 
revision. 

vie., an abbreviation for vicinal. See under RING COMPOUNDS.* 

X-, a 8 ymfx>l for unknown. The unknown nuinlKT of monomers composing a 
polymeric compound is often indicated by using this symljol as a subscript in the 
formula; e.g., starch, (C5H10O5)*. It is sometimes used to indicate the unknown 
position of attachment of a substituting group; e.g., in 3,x,3',r'-tetranitro--l.4'- 
diphenol where the positiorLS of substitution of two of the four nitro groups are un- 
known. 

•yl, a suffix used in forming the names of radicals, usually univalent radicaLs; 
e.g.. alkyl, CnHio+i; acyl, R CO-. 

xylene, a suffix used in forming the names of unsaturated hydro<?arl>onH ♦; e.g., 
ethylene, CHzrCHz. It is frecfuently used in forming the names of bivalent radicals 
with the free valences on different carbon atoms; e.g., phenylene, -C»H 4 -. 

•yne, a suffix indicating unsaturation * of one acetylenic (i.e., one triple Iiond) 
Ullage; e.g., pentyne, CHiCH C 3 H 7 . In this sense modem nomenclature prefers 
this suffix to that of -ine. 


See this 00 preceding pegee. 
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The rin^s given in the following pages are numbered as in Chemical Abstracts 
beginning with Volume 31 (1937). In all but a few cases (especially anthracene, 
phenanthrene and purine) the numberings are in accordance with the “Proposed 
International Rules for Numbering Organic Ring Systems”; cf. Patterson: Jour. Am. 
Chem. Soc. 47. 543-61 (1925). For a more complete listing of ring systems see the 
annual subject index of Chemical Abstracts; and, Richter: Lexikon der Kohlenstoff- 
Verbindungen, 3d Edition (1910), Volume I, p. 14, published by Leopold Voss, 
Hamburg and Leipzig. 

When numl)ering positions in the case of substitution derivatives of benzoic 
acid, aniline, phenol, toluene, etc., the characteristic radical of each of these sub- 
stances (i. e., COiH, NIL, OH, CIL, etc., respectively) is regarded as in position 1. 



Cyclopropane Diazomethane Cyclobutane Cyclopentane 

Azi methylene 



Fiu*an Thiophene 

Furfuran Thiofuran 


Pyrrole Isopyrrole 

Azole Isoazole 



Pyrazole 
1 ,2 -Diazole 


Imidazole 
1 .J-Diazole 
Glyoxfirtioe 


2- Isoimidazole 
1 .3-lsodiazulc 


1 ,2,3-Triazole 


N 

1 ,2,4-Tnazolc 


NH 


2,1 ,3-'rria*ole 
Oaotriazole 
Pyrroiaa J diazole 


4.1,2-Triazole 

Pyrrol^djldiazole 


N 


6 t 

N N 

1 i 

N 

s b 


1 

4 S 


5 4 

N 

2 1 

N H,C 

4 3 


N 


1, 2. 3-lso triazole 
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N NH 



N 

1-Pyrazolo- 1 
[3,4-6] pyrazine 


O 



Benzisoxazole 

Indoxazine 


N 



Benzofurazan 

Benzisoxadiazole 


O 



Coumarin 
3 ,2-Benzopyrone 



JifS-Benzopyrone 



,3 ,4 ,6-Benzotetrazole s-Triazolo- 
See also Purine [4,3“6]pyridazine 


O 


N 



Benzoxazole Anthranil 

Benzothiazole Benzpseudoox- 

when S replaces 0 azole 



Naphthalene 1 ,2-Benzopy ran 

1 ,2-Coumaran 



6 8 



CO 


Chromone 
1 , i-Benzopyrone 



CO 

Thiochromone 
1 ,4>Benzothiopyrone 


N 



r 


Quinoline 

l-Benzazine 



Isoquinoline 

2-Benzazine 

Leuooline 


N N 



N 

2-y-Triazolo- 

[4,5-6]-pyraziiie 


O 



Benzoxadiazole 


O 



CH, 

1,4-Benzopyran 
1 ,4»Couinaran 


GO 



Isocournarin 

2,1-Benzopyrone 

N 



Cinnolinc 

l,2>Bezodiazine 

a-PhenodiaziDe 
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27f 


N 


7 


2 




Quinazoline 
1 ,3-Benzodiazine 
Phenmiaziiie 


6 S 



N 


Quinoxaline 
1 ,4-Benzodiazine 
Phenpiazine 



N 

Pyrido[3,2-61- Pyrido[4,3-^)- 

pyridine pyridine 


N 


N 




7 


2 


N 


N 



N 



Pyrido[3,4-^]- Naphthyridine 
pyridine 



Phthalazine 1 ,2,3‘'B^n20txiazine 

2,3-Benzodiazine Phenotriazine 
/3-Phenodiazine 


N N 



N 

1 .2.‘l-Benzotriazine Pyrido[2,3-</) 
pyridazine 



O 


2 


cii 


1 




o 



NH 



N N 


1 ,4.2>Benzoxazine 2,3.1-Benzoxa2iiie 3 J,4-Benzoxazine 1 ,2-Benjdaoxazinc 


O S 



NH 

1 , 4-Benzisoxazme ^ f2-BenzisotWazine 
Wso a 1 .4- Form 


In a similar manner are derived:- benz- 
oxadiazine; benzoxatriazine; etc.; ben7»>« 
dioxazine; etc.; benzotxioxazine; etc. 
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Fluorene 

Diphenyleneraethane 


Carbazole 

Dil>enzopyrrole 

Diphenyleocimidc 




Thianthrene Acrid ine Phcnazinc 
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o 



NH 

Phenoxazine 
S replacing O ~ Pheno- 
thiazinc 



H2C 


3 


CH, 


CH, 


Naphthacene 


Spiropentane 
Rings with but one 
atom, in common are known 
as “spiro compounds**. 


NH 



N 

Purine 



Chrysene 



Pyrene 


Tri phony lene 
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Reprinted from Chemical Abstracts, Decennial Index, Subjects, 1917-1926, 

by permission. 


Name Formula 


Aoenaphthenyl (from 

CizHp- ■ 

acenaphthene) 

Acetamido 

CH 3 CONH- 

Acetenyl cf. ethinyl 


Acetimido 

CH 3 C(:NH)- 

Aoetonyi 

CHaCOCHr- 

Acetonyiidene 

CH 3 COCH: 

Acetoxy 

CHsCO-O- 

Acetyl 

CH 3 CO- 

Acetylene 

:CHCH: 

Acridyl (from acridine) 

CnHsN- 

Acrylyl 

CHz'.CHCO- 

Adipyi 

-0C(CH2)4C0- 

Alanyl 

CH 3 CHNH 2 CO- 

Alkoxy (any alkyl radi- 
cal attached by 

oxygen) 

CnH2n + ',0- 

Ailyl 

CH 2 :CHCH 2 - 

^allyl cf. isopropenyl 


Amidoxalyl cf. oxamyl 


Amino (amido) 

H 2 N- 

Amoxy 

CH3(CH2)40- 

Amyl 

CH3(CH2)4- 

farf-Amyl 

(C2H5)(CH3)20- 

Amylidene 

CH3(CH2)jCH: 

Anilino 

CaHsNK- 

Anisal 

P^CH30C4H4CH: 

Anisoyi 

P-CH30C6H4C0~ 

Anisyi 

( 0 , m or p)CH 30 C 4 H 4 - 

Anisyiidene cf. anisal 


Anthraniio 

0 -C 6 H 4 CON- 

1 1 

Anthranoyl 

0 -H 2 NC 6 H 4 CO- 

Anthraquinonyl (from 

two isomers 

anthraquinone) 

Anthryl (from anthra- 

five isomers 

oene) 

Anthrylene (from 

CmH 8:(11 isomers) 

anthracene) 

Antipyryi (from 

CO-N(C«H 5 )*N(CH,)* 

anti pyrene) 

I-- 

C(CH3):0- 


Arteno 

Amino (from aminic 
aoid) 

Aminoao 

Amono (from arsenic 
acid) 

Amyi 

Amyiane 

Aaaryi 

Aaparaoyl 


-AsiAS" 

(HO)OAs; 

0:Aa- 

(HOzOAs- 

HzAa- 

HAs: 

(2.4,6)(CH,0>jC*Hz- 

HzNCOCHzCHNHz* 

CO- 


Naim' 


As par tyl 
Auro 

Azimino (azimido) 
Azido cf. triazo 
Azino 
Azo 
Azoxy 
Benzal 
Benzamido 
Benzenyi 
Benzidino (from 
benzidine) 

Benzilyl 

Benzimidazolyl (from 
benzimidazole) 
Benzimido 
Benzofuryl (from 
benzofuran) 
Bonzohydryl 
Benzohydrylidene cf. 

diphenyl methylene 
Benzopyranyl (from 
benzopyran) 
Benzoxazolyl (from 
benzoxazole) 
Benzoxy 
Benzoyl 
Benzoylene 
Benzyl 

Benzylidene cf. benzal 
Biphonylone 
Bi phen yienedisazo 
Bornyi (from borneol) 
Boryl 
Bromo 
^’-Butenyl 
^^-Butenyl 
A*-Butenyl 
Butoxy 
Butyl 
•ec-Butyl 
Butyl 
Butylene 

Butylidene 

Butyryl 

Camphanyl (from 
camphane) 
Camphoroyl (from 
camphoric acid) 
Camphoryl (from 
camphor) 

Camphorylidene (from 
camphor) 


Formula 


-COCHzCHNHiCO- 

Au- 

>N;NNH- 


:N*N: 

-N:N- 

-NO;N- 

CsHsCH: 

CeHsCONH- 

CeHsCi 

H2NC«H4C«H4NK- 

(C6H5)2C(0H)C0- 

CjHsNz- 

C6HsC(:NH)- 

C.H5O 

(CsHslzCH- 


C9H70(2-<r-, etc.) 

C 7 H 4 NO- 

CfiHsCOO- 

CfeHsCO- 

~<^H4C0- 

CeHsCHz- 


— C4H4*C4H4~ 

-N:NC6H4C8H4N:N^ 

CjoHjr- 

0;B 

Br- 

CHjCHzCHrCH- 

CHjCHiCHCHz- 

CH2:CH(CH2)2- 

CH3(CH2)20- 

CH3(CH,),- 
(C2H5)(CH,)CH- 
(CH,)3C- 
-CHzCHzCHzCHr 
(1, 4-form) 
CH,(CH2 )zCH; 
CH3(CH2)2CC>- 
CioHj 7“(3 isomers) 

CtoHuOz: 

CioHiiO- 

Cf 0 H 14 O: 
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NAMES AND FORMULAS OF ORGANIC RADICALS 


Name 

Formula 

Name 

Formula 

Carbamido 

Hz N CO NH- 

Duryl 

(CH3)4C6H-(2,3A6) 

Carbamyi 

HzNCO- 

Durylene 

(CH3)4C6:(2,3,5,6) 

Carbaniiino cf. phenyl- 


Epoxy 

- 0 -(to different radi- 

carbamyi 



cals already united in 

Carbazyl (from 

CizHaN-CS isomers) 


some other way) 

carbazola) 


Ethene cf. ethylene 


Carbethoxy 

Cz H 50 *C 0 — 

Ethenyl 

CHjC:* 

Carbomethoxy 

CHjO-CO- 

Ethinyl 

HC: C- 

Carbonyl 

OC; 

Ethoxalyi 

CzHsO-OC-CO- 

Carbonyidioxy 

- 0 * 00 * 0 - 

Ethoxy 

CzHsO- 

Carboxy 

-CO-OH 

Ethyl 

CHa-CHz- 

Carvacryi 

(CH,)((CHj) 2 CH]: 

Ethylene 

-CHzCHz- 


C,H,-(1,4;2) 

Ethylenedioxy 

-0(CH2>20- 

Cetyl 

CH3(CH2),4CHz- 

Ethylidene 

CH 3 CH: 

Chloro 

Cf- 

Fenchyl (fromfenchyl 

C 10 H 17 — (: 2 -fenchanyl) 

Chioromercuri 

ClHo- 

alcohol) 


Cinnamai 

C^HjCHrCHCH: 

Fluoro 

F- 

Cinnamenyl cf. styryl 


Fiuoryl (from fluorene) 

Ci 3 H 9-(5 isomers) 

Cinnamyl 

C*H 5 CH:CHCa- 

Fluorylidene 

CtjH.: 

Cinnamylideoe cf. 


Formamjdo 

HCONH- 

cinnamai 


For mazy 1 

(C6HsN:N*)(C«H5- 

Creeotyl (from creso- 

(HO)(CHi)C*HjCO- 


NHN:)C- 

tinic acid) 

(2,3) 

Formyl 

H*CO- 



Fural (2 isomers) 

OCH:CH*CH;C*OH: 

Craeoxy cf. toloxy 



! 1 

Creeyl (10 iaomors) 

(o.rn.p)(HO)(CH,): 

Furfural cf. fural 



C«H,- 

Furfuryl cf. furyl 


Cresylene cf. tolyiene 


Furfurylidene cf. fural 


Crotonyl 

CH,CH;CHCO- 

2-Furoyl cf. pyromucyl 


Cumal 

;>-(CHj)zCHC*H 4 CH; 

3-Furoyl 

CH:CH*0*CH:C*C0- 

Cumenyl 

(CH,)2CHC*H4- 


i 1 

Cumidino 

(CH,)zCHC«H 4 NH- 

Furyl (2 isomers) 

0*CH:CH*GH;C- 

Cuminai cf. cumai 



i 

Cyano 

NC- 

^ Furylidene 3(2)-form 

CH:CH*0*CHz*C: (also 

Cyclobutyl 

CHzCHzCHzCH- 


1 


I . . ._ i 


a 2(3)-form) 

Cyclobexenyl (from 

C*Hy- (3 isomers) 

Geranyl (from jjeraniol ) 

Cl c Hi 7 - 

cyclohexene) 


Glutamyl 

-OCCHNH 2 (CH 2 )z* 

Cyclohexyl (from 

Cs H 1 j 


CO- 

cyclohexane) 


Glutaryl 

-OC(CH 2 )jCO- 

Cyciohexytidene 

CHjCHzCHjCHz* 

Glyceryl 

- CHz^CH )CH 2 - 


1 ... 

Qlycolyl 

HOCHiCO- 


CHzC: 

Qlycyl 

H 2 NCH 2 CO- 


1 

Glyoxyl 

OCH-CO- 

Cyclopentonvf ffroru 

CjHr- 

Guaiacyi cf. o-anisyi 


c yet o pentane) 


Guanido 

H 2 NCrNH)NH- 

Cycle pentyl (from 

CsHr- 

Quanyl 

HiNCCNH)- 

cyclopentane) 


Hendecyl 

CH3(CH2)io- 

Cyclopropyl 

CHzCHzCH- 

Heptyl 

CHj(CH 2 )€" 


i 1 

Hexadecyi cf. cetyl 


Cymyl (from cymene) 

Ct 0 H 1 j“ 

Hexyl 

CHj(CH2)5- 

2 *#»-cymyl cf. carvacryi 


Hippuryl 

CsHsCONHCHiCO- 

3-l>-cymyt cf. thymyl 


Homopiperonyl 

(3,4) (CH202)C6H3* 

Deayl 

(CsH 5 )(CsH,CO)CH- 


CHiCHi- 

Diazo 

-N;N- 

Hydrazi 

-NH*NH-(both valen- 

Diazoamino of. azimino 



ces to same atom) 

Diazoxy 

~N(:0):N- ! 

Hydrazino 

HzNNH- 
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NAMES AND FORMULAS OF ORGANIC RADICALS 


Name 

Formula 

Name 

Formula 

Hydrazo 

-NH*NH-(to different 

Malonyl 

-OC-CHj-CO- 


atoms) 

Monthyl ifrom men- 

CH3*CH(CH2)2CH* 

Hydrazono 

HzN-N: 

thano) :as, 2-/&-mon- 

1 

Hydroxamino 

HONH- 

thyl 

(/-C 3 H 7 )CH 2 CH- 

Hydroximino cf. 



1 

isonitroso 


Mercapto 

HS- 

Hydroxy (hydroxyl) 

HO- 

Mercuri 

-Hp- 

-idene (added to any rad- 

1- Mesityl 

(CH 3 ) 2 C«HjCH 2 - 

ical usually means 

a 


( 1 , 3 , 6) 

double bond at point 

2- Mesityl 

(CHj)3C,H,- ( 2 , 4 , 6 ) 

of attachment) 


1 Methene cf. methylene 

Imidazolyl (from 

C3H3N2-(4 isomers) 

Me then yl 

HC: 

imidazol) 


Methionyl 

CH2(S02)2: 

Imino (imido) 

HN: 

Methoxy 

CH3O- 

Indanyl (from indan) 

C9Hj-( 4 isomers) 

Methyl 

CHj- 

Indenyl (from indene) 

C9Hr-(7 isomers) 

Methylene 

HzC: 

Indyl (from indole) 

C 8 H 6 N -(7 isomers) 

Methylenedioxy 

-O'CHi-O- 

Indylidane 

C«H4-NH*CHrC: 

Methylol cf. hydroxy- 



) 1 

methyl 



3 ( 2 )-, etc. 

Naphthal 

CjoHyCH: 

lodo 

I- 

Naphthalimido (from 

C,oH.(CO),l 4 - 

lodoso 

OI- 

naphthaiic acid) 


lodoxy 

Ozl- 

Naphthenyl 

CioHtC: 

Isoallyl cf. propenyl 


Naphthobenzyl 

C 1 0 H 7 C Hj" 

Isoamoxy 

(CH3)2CHCH2CH20- 

Naphthoxy 

CJ0H7O- 

Isoamyl 

(CH3)2CHCH2CH2- 

! Naphthoyl 

Cl 0H7CO- 

Isoamylidine 

(CH3)2CHCHzCH: 

Naphthyl (1 or 2 ) 

C10H7- 

Isobutenyi 

(CH3)2C:CH- 

Naphthylene 

CioH*: 

Isobutoxy 

(CH3)2CHCH20- 

Naphthylidene 

CiH 4 CH 2 CH:CH*C: 

Isobutyl 

(CH3)2CHCH2- 


L_ _ I 

Isobutyryl 

(CH 3 ) 2 CHC 0 - 


( 1 ( 4 )-), etc. 

Isocyano 

C:N- 

Nitramino 

OiN-NH- 

Isodiazo 

-NH‘N: (to the same 

Nitrilo 

Ni 


atom) 

Nitro 

O2N- 

Isohexyl 

(CH 3 ) 2 CH(CH 2 ) 3 - 

aW-Nitro cf. isonitro 


Isoindyi (from isoindole )CtH«N- (4 isomers) I 

Nitroao 

ON- 

Isoleucyl 

CH3CH2CH(CHj)- 

Norcamphanyt (from 

C7HH- 


CHNHzCO- 

norcamphane) 


Isonitro 

HOON: 

Octyl 

CHi ( CH 2 ) 7 ~’ 

Isonitroso 

HON: 

Oxalyl 

-OC-CO~ 

A Iso pen tony I 

(CH3)2CHCH:CH- 

Oxamido 

H2NCO-CONH- 

Isophthaial 

:HC*C«H4-CH:(m) 

Oxamyl 

HiNCO'CO- 

Isophthaiyiidene cf. 


Oximido cf. isonitroso 


isophthaial 


Oxycf. epoxy and keto 

-O- (used as a con- 

Isopropenyi 

CH2:C(CHj)- 


nective) 

Iso pro pox y 

(CH3)2CH-0- 

Pentamothyleno 

-CH2(CH2)iCH2- 

Isopropyl 

(CH3)2CH- 

Pentazyl 

N:N*N:N-N- 

Iso propyl idene 

(CH3)2C: 


l.„ 

Isoquinoiyi (from 

C9H«N- (9 isomers) 

Pentenyl (like butenyl) C5H9- 

iso quinoline) 


Pentyl cf. amyl 


Isothiocyano 

S;C:N- 

Perimidyl (from peri- 

Cl 1 Hr Ni- (8 isomers ) 

Isovaleryf 

(CH3)2CHCH2CX>- 

midine) 


Isoxazolyl (from 

C3H2ON- (5 isomers) 

Porthio 

S:S: 

isoxazole) 


Phenacyl 

C«H»C0CH2- 

Keto 

O: (to same atom) 

Phenacylidene 

CtHsCOCH: 

Uuoyl 

(CH 3 ) 2 CHCH 2 CHNH 2 

Pbenanthryl (from 

Ci4Hf~(5 isomers) 


CX>~ 

phenanthrene) 
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NAMES AND FORMULAS OF ORGANIC RADICALS 


Name 

Phenanthrylene 

Phonenyl 

Phenethyl 

Phenetidino 

Phenetyl 

Phonoxy 

Phenyl 

Phenyfazo 

Phenyicarbamido 

Phenylene 

Phenylenedisazo 

Phenylidene (p) 


Phenylureido cf. 

phen yicarbamido 
Phoapha/o 
Phoaphono 
Phthaiai 

^hthalamido (o) 
,-*hthalideno (from 
phthalide) 
Phthalidyl 

Phthalimido (o) 
Phthalyl (o) 

Pier yl 

Piperidyl (from piper- 
idine ) 

Piperonyl 

Piporonylidine 
Pivalyl (from pivalic 
acid) 

Prolyl (from proline) 


Propargyl 

Proponyl 

Propenylideoe 

Propiolyl 

Propionyl 

Propox y 

Propyl (n> 

Propylene 
Propylidene 
Paeudoailyt cf. iaopro- 
penyl 

aa-Psoudocumy) 

»- Paeudooumyl 
o-Pwudocumyl 
Paeudoindyt (from 
peeudoindole) 
Pyranyl (2><t, a-T, 3-«i. 
etc.) 

Pyraxolyl (from pyre- 
xole* 


Formula 

Cl 4 Ha: (several isomers) 
CeHj: 

CeHsCHzCHz- 

C2H50C*H4NH- 

C 2 Hs O C* H 4 — (o,m, or p) 

CeHsO- 

CsHr- 

CeHjNtN- 

CeHjNHCONH- 

CftH4; (o, m, or p) 

-N:NC*H4N;N-(o,m,p) 

CH:CH-CH2-CH;CH*C 

I } 

(also o-isomer) 


-N:P- 

HaOjP- 

:HC-C«H4*CH: 

H 02 C*(^H 4 *C 0 NH- 

C*H4-C0-0C; 

I I 

C«H4-COO*CH- 

I I 

C*H4(CO)aN- 

-OC-C«H4-CO- 
(NOz)jC*Ht- (2.4.6) 

CsHiol'*- (4 iaonrwri) 
(CH20i)C*H,CHx- 
(3. 4) 

(CH202)C«H,CH:(3.4) 

(CH,)jC-CO- 

NHCHjCHzCHtCH- 

I I 

CO 

HCiC'CHi- 

CHjCH.CH- 

CHjCHC: 

HCiCCO- 

CHjCHaCO- 

CHjCHjCHzO- 

CHjCHjCHz- 

-CH(CH,)CH2- 

CHjCHaCH: 


(CHj)jC*H2-(2,3,5) 
(CH,),C*H 2 - (2,4,5) 
(CH3)iC 4H2~(2,3.6) 
CaH*N* (7 isomeni) 

CtHsO- 

CaH»Nr~(4 iaomers) 


Name 

Pyridyl (from pyridine) 
Pyridylidene 4(1 )- 

Pyrimidyl (from pyrinv- 
idine) 

Pyromucyl 

Pyrrolidyl (from pyr- 
rolidine) 

Pyrroyl 

Pyrryl (from pyrrole) 
Ouinolyl (from quin- 
oline ) 

Quinonyl (from quirv 
one) 

Ouinoxalyl (from quin- 
oxaline) 

Salicyi (o) 

Salicylal (o) 

Salicylyl (o) 

Selenino 

Seleno 

Selenocyano 

Selonono 

Selenonyl 

Solenyl 

Somicarbazido 

Silicono 

Silicyl 

Silicyleno 

Stannyl 

Stearyl 

Stibono 

Styrene 

Styrolene cf. styrene 

Styryl 

Suocinamyl 

Succinyl 

Suifamino 

Sulfamyl 

Sutfhydryl 01 . mercapto 

Sul fino 

Sulfinyl 

Suifo 

Suifonamido 

Sulfonyl 

Sulfur yl cf. sulfonyl 

Tauryl 

Telluro 

Terophthaial (p) 
Tetrame thy lone cf. 1, 4- 
butylene 

Tetrazyl (from tet- 
r azole) 

Thiazyl (from thiazole) 
Thienyl (from thiophene! 


Formula 

C5H4 N-(3 isomers) 
CH:CH*NH-CH:CH-C: 

1 j 

C 4 H 3 N 2 - 

0-CH:CH-CH:C-C0- 

i 1 

C 4 H 8 N- (3 isomers) 

CH:CH-CH:CH-N*CO- 

I I 

C 4 H 4 N- (3 isomers) 
CgHsN- (7 isomers) 

CfiHjOz- 

CeHsNt- 

H0*C6H4- 
H0C«H4-CH: 
H0-C«H4*C0- 
( HO )OSe- 
Se: 

NCS<^ 

HOjSe- 

-SeOz- 

HSe- 

H 2 NCONHNH- 

(HO)OSi- 

HjSi- 

HzSi: 

HjSn- 

CH3(CH2),*C0- 

(H0)20SI>- 

-CH(CiftH5)OH2- 


CftHsCHiCH- 
HzNCOCHiCHiCO- 
-OCCHzCHzCO- 
HO 3 SNH- 
Hi NO 2 S- 


HO 2 S- 

OS: 

HO 3 S- 

-SO 2 NH- 

-SO 2 - 


HiNCHiCHiSOa- 

Te: 

.■HC-C 6 H 4 *CH: 


CH N4- (2 isomers) 

C3H2NS- (3 isomers' 
C4H3S- (2 isomers) 
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NAMES AND FORMULAS OF ORGANIC RADICALS 


Name Formula Name Formula 

Thio — S- Tyrosyl ^from tyrosioe ) p-HOC6H4CHa:CH NHj* 

Thiocarbonyl SC: CO- 

Thiocyano NCS- Undecyl cf. hondocyl 

Thiohydroxy cf. mer- (m sense CnHzj-) 

capto Uramino cf. carbamido 

Thiol (S replacing O / Used in place of Uroido (by some used -NHCONH- 

inOH) ) “Thio” only when synonymously with 

Thiono (S replacing O | required for carbamido) 

in CO) distinction Valeryl CHs(CH2)3CO- 

Thionyl cf. sulfinyl Valyl (from valine) (CH3)2CHCHNH2CO- 


Thujyl (from sabinane) Cio Hi 7- (attached at Vanillal (CH3O) (HO) C^HsCH : 

2 positions) (3,4) 

Thymyl (from thymol) HC:C(CH3)*CH:CH- Vanilloyl (CH3O) (HO) C^HsCO™ 


i (3, 4) 

C(i-CiH7):C- Vanillyl (CH3O) (HO) C«H,CH2 

1 - (3. 4) 

Toloxy (o, m, or p) CH3C«H40- Veratral (CHjO)2C«HjCH: 

Toluino (o, m, or p) CH3C6H4NH— (3,4) 

Toluyl (o, m, or p) CH3C4H4CO— Veratroyl (CH3O )2C4H3CCF-(3,4 ) 

a-Toluyl CsHsCHzCO- Veratryl (CH30)2C*HjCHj- 

Tolyl (a, m, or p) CH3C6H4- (3,4) 

or- Tol y) cf. benzyl Veratrylidenecf. veratral 

Tolylene CHjC^Ha: (6 isomers) Vinyl HiCtCH- 

a-Tolylene cf. benzal Vinylene -CH:CH- 

Triazeno HaNHrN- Vinylidene H^CrC: 

Triazinyl (from triazine)C3H2N3- Xanthyl (from xan- Ct3H90- (6 isomers) 

Triazo N:N*N- thene) 

I I Xyloyl (from xylic acid) (CH3)2C«H3CO- 

Triazolyl (from tri- C2H2N3- (7 isomers) 

azole) Xylyl (dimethylphenyl) (CH3)2CsH3- 

Trimethylene -CH2CH2CH2- Xylyiene ”H*C*C*H4*CH2- 


Tryptophyl (from tryp- CiiHnON2- 
tophan) 


NUMERICAL PREFIXES 

See also Greek Alphabet 


— Hemi 

20 - Eicosa 

41 - Hentotraconta 

1 — Mono 

21 — Henicosa 

42 — Dotetraconta 

1>4 — Sesqui 

22 — Oocosa 

43 — Tritetraconta 

2 — Di or Bi 

23 — TricMa 

44 — Tetratetraconta 

3-- Tri 

24 — Tetracosa 

45 — Pentatetraconta 

4 — Tetra 

25 — Pentacosa 

46 — Hexatetraconta 

S — Penta 

26 — Hexacosa 

47 — Heptatetraconta 

6-Hexa 

27 — Heptacosa 

48 -Octaletraconta 

7 — Hepta 

28 — Octacosa 

49 — Nonatetraconta 

8 — Octa 

29 — Nonacosa 

50 — Pentaconta 

9 — Nona or Ennea 

30 — Triaconta 

51 — Henpentaconla 

to — Deca 

31 — Hentriaconta 

52 — Dopentaconta 

11 — Undeca or Henacfeca 

32 — Dotriaconta 

53 — T ripentaconta 

12 — Oodeca 

33 — Tri triaconta 

54 — Tetrapentaconta 

13 — Trideca 

34 — Tetratriaconta 

55 — Pen tapehtacont a 

14 — Tetradeca 

35 — Pentatriaconta 

56 - Hexapentaconta 

15 -Pentadeca 

36 — Hexatriaconta 

57 -Heptapentaconta 

16 — Hexadeoi 

37 — Heptatriaconta 

58 — Octapentaoonta 

17 -Heptadaca 

38 — Octatriaeonta 

59 — Nonapentaconta 

18-Octadaca 

39 — Nonatriaconta 

60 -Hexaoonta 

19-Nonad«oa 

40 — Tetraconta 
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FORMULA INDEX 


For finding compounds listed in the table: PHYSICAL CONSTANTS OF OR- 
GANIC COMPOUNDS. 


The system used in this formula index is essentially the same as that employed in 
Richter s lA^xikon der KohleiistojJ Verhindungeri. The succession of the elements 
combined witli carlKjn is as follows: H, O, N, S, F, Cl, Br, I. All the other elements 
are placcid in alphabetical order according to their symlK^ls. The arrangement de- 
fiends (1) on the number of carbon atoms, (2) on the number of the other elements, 
which in addition to carlx)n, arc contained in the compounds, (3j on tlie kind of 
elements, which in addition to carlK)n are contained in the molecule, in accordance 
with the order as stated above, and (4) on the numlier of atoms of each element which, 
in addition to carlxm, is contained in the comjx)und. Thus 2 III means two carbon 
atoms combined with three other elements; e.g., CallaOsFi 2239, is a compound with 
2 carlKjn atoms and 3 other elerntuits. and it is the 2239tli comfxjund in the table to 
whicii this formula index is a part. 


CH 4 4061 
CO 1239 
CO 2 1237 
CN 1589 
CS 2 1238 
CF 4 1244 
CCI 4 1243 
CBr4 1242 
CI 4 1245 

1 II 

CHN 3714 
CHF, 3287 
CHCI, 1477 
CHBr, 1016 
CHI, 3887 
CH 2 O 3288; 3290 
CHiOj 3301 
CHjNi 1577; 1772 
CH 2 N 4 5870 
CHjS, 6349 
CH/F, 4433 
CHiCi, 4429 
CHiBr, 4428 
CHjIi 4434 
CH,N, 4134 
CH,F 4240 
CH,CI 4183 
CH,Br 4147 
CH,I 4287 
CH 4 O 4100 
CH4Ni 3297 
CH 4 S 4298 
CHsN 4105 
CH,N, 3488 
CH»Ai 4132 
CH|P 4341 
CH,N2 4269 
CH*N4 322 
COS 1248 
COCli 1247 
COBri 1246 
C0|N4 5653 


CNCI 1591 

CH 4 O 2 N 4 4743 

CNBr 1590 

CH402Si 5615 

CNI 1592 

CH 4 O 3 S 4382 

CSCI 2 5916 

CH 4 O 4 S 4384 

CSCI 4 5089 

CH 4 O 6 S 2 4432 

CFCI, 3286 

CH 4 N 2 S 5920 

CF 2 CI 2 2246 

CH 4 N 2 Se 5608 

CCIBr, 1472 

CHsON 4279 

CCizBrj 1983 

CH 5 ON, 5609 

CClah 1986 

CH 5 O 3 AS 4130 

CCIjBr 6143 

CH 5 O 4 N, 6389 

CCljI 6157 

CHsNjS 5919 

CBrI, 1004 

CH 6 ON 4 1236 

1 III 

CH 4 O 3 N 4 3492 
CHeNCI 4106 

CHON 1576; 1579 

CH^NjCl 3491 

CHOzNa 3302 

CO 2 NCIJ 4697 

CHOjTl 3303 

COzNBr, 4688 

CHO*N, 6300 

CO^NiBr 1005 

CHNS 5897 

COsNjI 3908 

CHFCJi 3271 

CHClBfi 1361 

1 IV 

CHClU 1363 

CHOiNBrz 1854 

CHClzBr 1970 

CHFCiBr 3266 

CHClil 2006 

CH 2 ONCI 1229 

CHBrIi 928 

CH202NBr 966 

CHBrjI 1849 

CHjOsSzNai 3293 

CHjOjNi 4323 

CHjOiSCl 4383 

CH 2 O 4 N 2 2636 

CHjOjSNa 3295 

CHjFCI 3267 

CH304SNa 3292 

CHiCiBr 1344 

CH 5 ON 2 CI 6388 , 

CHjClI 1393 

CH«ONCl 4280 

CH^Brl 950 

CH^ONjCl 5610 

CHjON 3294 : 3296 

CH«04N2S 4270 

CHjOCi 4281 

CH«0<N4S 324 

CHjOAs 4131 

CHjOiN 1228; 4316; 4765 

2 1 

CH,0,N 4315 

C 2 H 2 130 

CHjOjN, 4863 

C 2 H 4 3192 

CH,NS 5901 

CzH* 2904 

CHjNSi 2819 

CzNz 1588 

CHjCliAs 4214 

CzCU 5741 

CH 4 ON 1 3298; 3307 ; 6386 

C 2 CU 3564 

CH402Na 3842; 4314 

CiBrz 1796 



FORMULA INDEX ORGANIC COMPOUNDS 


CzBtA 5721 
C2Br6 3562 
Czh 2382 
C 2 I 4 5812 


2 II 

C2HCI 1305 
C2HCI3 6155 
C2HCI5 5054 
C2HBr 891 
C2HBr3 6105 
C2HBr5 5050 
C2HI5 5072 
C2H2O 3933 
C2H2O2 3478 
C2H2O3 3480 
C2H2O4 5006-7 
C2H2N2 3715 
C2H2N4 5869 
C2H2F2 2250 
C2H2CI2 135-6; 1998 
C2H2CI4 5739-40 
CzHzBr^ 131-3 
C2H2Br4 5719-20 
C2H2I2 137-8 
C2H3N 49; 4195 
C2H3N3 6080 
C2H3F 6439 
C2H3CI 6435 
C2H3CI3 6151-2 
CaHsBr 6434 
C2H3Br3 6103 
C2H3I 6442 
C2H3I3 6237 
C2H4O 5; 3210; 6429 
C2H4O2 36; 3470; 4242 
C2H4O3 3468 
C2H4N4 2080 
C2H4N« 1761 
C2H4S2 2818 
C2H4F2 2249 
C2H4CI2 1993-4 
C2H4Br2 1836-7 
C2H4I2 2390-1 
C2H5N 6430 
C2H5F 3046 . 

CzHsCf 3015 
C2H5Br 2989 
C2H5I 3077 
CzHsNa 5622 
CiHeO 2478; 2946 
C2Hfi02 3444 
C2HJN2 15 
C2F4S 2560; 3083 
CiHftSz 3209; 4222 
CaHeCd 1186 
CtHeHg 4044 
CiH^Se 2663; 3071 
OiHcTe 2566 


CiHeZn 6504 

C 2 H 7 N 2429; 2950 

C 2 H 7 N 3 4258 

C 2 H 7 AS 2456: 2970 

C 2 H 7 P 2529; 3135 

C 2 H 8 N 2 2494-5; 3064; 3196-9 

C 2 OCI 4 6129 

C 2 O 2 CI 2 501 1 

C 2 O 2 CU 6159 

C204Na2 5008 

C 2 O 6 N 4 6288 

C 2 N 2 S 1593 

C 2 FCI 3 3285 

C 2 FCI 5 3276 

CzFBrj 3275 

C 2 F 2 CI 2 2245 

C 2 F 2 CI 4 2253-4 

C 2 F 2 Br 4 2252 

C 2 FJCI 6203 

C 2 FJCI 3 6206 

C 2 F 3 Br 3 6205 

C 2 CIBr 5 1423 

C2Cl2Br4 2073 

C 2 Cl 3 Brj 6170 

C2Cl4Br2 5736-7 

2 III 

C 2 HOCIJ 1281; 1931 
C 2 HOBr 3 876 
C 2 HO 2 N 5012 
C 2 HO 2 CI 3 6128 
C 2 H 02 Br, 6088 
C 2 HO 2 IJ 6232 
C2HFCI4 3278 
C 2 HFBr 4 3277 
C 2 HF 2 Brj 2255 
CiHFjBrz 6204 
C2HClBr4 1465 
C 2 HCl 2 Brj 2076-6 
C 2 HCliBr 2 6150 
C 2 H 2 OCI 2 1304; 1926 
C 2 H 2 0Br2 890 
C 2 H 2 02F2 2239 
C 2 H 2 O 2 CI 2 1928 
Cz Hz OzBrz 1795 
CzHzOzIz 2381 
CzHzNCI 1399 
CzHzNBr 954 
CzHzNI 3890 
CzHzNzSi 5898 
Cz Hz F Cl 3 3284 
CzHzFBri 3282-3 
CzHzFzClz 2244 
CzHzFzBrz 2242-3 
CzHzFjCI 6202 
CzHzCiBr, 1471 
CzHzCIzBra 1980-2 
GzHzCliBr 6142 
CzHzCi]A> 1473 


C2H3ON 3474; 4194 
C2H3OF 89 
C2H3OCI 81; 1293 
C2H3OCI3 6154 
CzHjOBr 75 
CzHjOBrj 6104 
C2H3OI 92 
CzHjOzNa 6078 
C2H3O2F 3255 
C2H3O2CI 1299 ; 4187 
CzHjOzCIb 1286 
CzHjOzBr 883 
CzHjOzBrj 877 
C2H3O2I 3874 
C2H3O3N 5016 
C2H,04N405; 4692 
CzHjOsNj 6299 
C2H3NS 4387-8 
CzHjFBrz 3268-9 
CzHjFzCI 2241 
CzHjFzBr 2240 
CzHjFzI 2251 
CzHjCIBrz 1359-60 
CzHjCizBr 1968-9 
CzHjCizI 2005 
C2H4OS 5885 
CZH4OCI2 1997; 2008 
C2H4O2N2 2256 ; 3479; 5009 
C2H4OZN4 603; 2851 
C2H4O2S 5905 
CZH4OJN2 3105 
C2H4O4N2 2630; 3463 

C2H4NzS2 2821 

CZH 4 O 5 S 5675 
C2H4 0ftN2 3462 
C2H4IM6CI2 1949 
CzH4ClBr 1342-3 
CZH4CII 1390-1 
CzH4BrI 948-9 
CzHjOIM 10; 14 
CzHsOCI 1400; 3076; 3194 
CzHjOBr 3193 
CzHjOI 3208 

CzHsOzN 3097; 3437; 3472; 

4175; 4733 
CzHsOzNi 869; 6017 
CzHjOjN 3096 ; 4735 
CzHsNS 5882 
CzHsSNa 5624 
CzHjClzAs 3040 
CzHftONz 2513; 3438; 4414 
CzH*ON 4 2081 
CzFUOS 2563 ; 5904 
CzH 60 zN 4 3689 
CzHeOzS 2562; 2905 
CzHtOjS 2661 ; 2906 
CzH« 04S 2559; 3069 
0zH4iO|,S| 3206 
CzhUNzS 4390-1 



FORMULA INDEX ORGANIC COMPOUNDS 


C 2 H 6 N 4 S 3494 
CaHeCIAs 1179 
CzHeCljAs 1181 
C 2 H 7 ON 8 ; 2907; 3074-6 
C 2 H 7 O 2 A 8 1182 
C 2 H 7 O 3 A 8 2971 
C 2 H 7 O 4 N 3 4415 
C 2 H 7 N 2 CI 16 
C 2 H 8 O 3 N 4 323; 4259 
C 2 H 8 NCI 2430; 2952 
C 2 H 8 NBr 2951 
C 2 H 9 N 2 CI 2496 
C 2 H,oON 2 3199 
CzHjoNzCIi 3198 
C 2 H,oN 2 Br 2 3197 
C 2 O 2 N 2 AQ 2 5620 
C 2 O 2 N 2 H 0 4040 

2 IV 

CiHFClaBri 3270 
C 2 H 2 ONCI 3 6126 
CzHaONBrj 6086 
CjHiONCIz 1927; 2032 
C 2 H,ONBr 2 1793-4 
C2Hj02NCl2 2027 
C 2 H 4 ONCI 1294-5; 1422 
C 2 H 4 ONCI 1 1283 
C2H40NBf 879 
C2H*02NCI 1416-7 
C2H402NBr 965 
CaHsOiSCI 3155 
C 2 H,OiSCI 3022 
C2Hs04SNa 13 
C2H70,NS 5696 
C 2 Hu O 4 N 8 S 3493 
C2H,404N8S 326 


CjH* 183; 225 
CjH* 1621 ; 5459 
CiH* 5338 
CiOj 1240 
Cj$z 1241 
CjCl* 4936 


I II 

CjHCb 3506 
C 1 H 7 O 5349 
CjHiOi 5348 
CiHjNj 4006 
CjH^Brj 1871 
C 3 H 3 N 151 
CiHjCl 5343 
C 3 HjBr 5342 
C,H,I 3903; 5344 
C,H40 146; 226; 5341 
CiH4 0jt 149 
CiH4 0ji 5525 
C 1 H 4 O 4 4002; 4329 


C 3 H 4 O 5 5695 
C 3 H 4 O 6 4055 
C 3 H 4 N 2 3851 ; 5478 
C3H4CI2 2058-61 
C3H4Br2 1869-70 
C 3 H 5 N 3029; 5363 
C 3 H 5 CI 202; 5345-6 
C 3 H 5 CI 3 6166-7 
CsHsBr 199; 988-90 
C 3 HsBfs 6112 
C 3 H 5 I 208 

CjH^O 56; 193; 5352; 5468-9 
C 3 H 6 O 2 55; 3048; 3436; 3454; 

3942; 4087; 5351 
C 3 H 6 O 32292 ; 2468; 3289; 

3380; 3456 ; 3682; 

3939-40; 4063; 4255 
C 3 HUO 4 3379 
CsH^Nz 5479 
4019 

CaHftS 210 

CsKUSs 3309 

C 3 H 4 C »2 2050-3 

CjH^Bri 1863-6 

C 3 H 4 I 2 2397-9 

CJH 7 N 194 

CSH 7 F 5406-7 

C 3 H 7 CI 5400-1 

CiHjBr 5388-9 

CjH?! 5417-8 

CsHgO 4230; 5368-9 

CsHgOj 3460; 4424; 5465 ; 6286 

C 3 HeOj 3381 

CiH,S 4238; 5424-5 

C 3 HBS 2 6284 

CjHgSe 5448 

C 3 H,N 4226; 5371-2; 6248 
C3H9N3 2491 
CjH 9 Ai 231 
CjH^As 6252 
CjH,B 872 
856 

C,H,P 6269 
CjH^Sb 6274 
C3 H,oN2 5464; 6282 
C 3 N 3 CIJ 6172 

3 III 

CaHOBr, 5048.1 
C 3 H 2 OCI 4 5728-9 
CsHiOsNj 5036 
CjH20iBr2 1875 
C3H204Br2 1851 
C3H204Ca 4003 
CiHjON 5527 
CJH 3 O 2 N 1583 
CjHjOzCl 1306-7 
CjHjOtCl, 4403 
CjHjOjNj 1594 ; 3313 


C 3 H 3 O 3 CI 3 6158 
C 3 H 3 O 4 N 4762 
C 3 H 3 O 4 CI 1397 
C3H304Br 952 
C 3 H 3 NS 5878 
C 3 H 3 NCI 2 2056 
C 3 H 3 N 3 S 3 5899 
C 3 H 4 ON 2 1581 ; 5480 
C 3 H 4 OCI 2 1444; 1929-30 
C3H40Br2 982 
C 3 H 4 O 2 N 2 3679 
C 3 H 4 O 2 CI 2 1382; 2054-5 
C3H402Br2 1867-8 
C 3 H 4 O 3 N 2 182 
C 3 H 4 O 4 N 2 5013 
C 3 H 4 N 2 S 377 

C 3 H 5 ON 148; 3027-8; 3195; 

3944 

C 3 H 5 ON 5 396 
CsHsOF 5361 

C 3 H 5 OCI 1301 ; 2879; 5360 
C 3 H 5 OCI 3 6168 
CsHjOBr 886 ; 892; 5359 
CsHsOI 2881 ; 5362 
C 3 H 5 O 2 N 3927; 4829; 4873; 

5526 

C 3 H 5 O 2 CI 1398; 1442-3 ; 3019; 
4184 

C3H502Br 955; 980-1; 4148 
CjHjOil 3901-2 
C 3 HSO 3 N 3 5014 
C 3 H 5 O 4 N 328 
C 3 H 5 O 6 N 3 3429 
C 3 H 5 O 9 N 3 3428 
CjHsNS 3158-9 
C 3 H 4 ON 2 3212, 3216 
CaHeOSz 6448 
C 3 H 4 OCI 2 3393-4 
C3HtOBr2 3388-9 
C 3 H 4 OI 2 3401 
CaKOzNi 123; 4004 
CsHfeOjS 5908; 5910 
C 3 H 6 O 3 N 2 3678 
CjHeO^Nz 2658-9 ; 4864 
C 3 H 6 O 7 N 2 3405-6 
CiH^ClBr 6279 

C 3 H 7 ON 6 I; 235; 3047 ; 4085; 

5353; 5356 
C 3 H 7 ON 3 12 

CsH-OCi 4186; 5461-2; 6280 
CjH^OBr 5460; 6278 
CjHyOI 6287 

C 3 H 7 O 2 N 158-60 ; 3291; 3943; 

4107; 4827-8; 5428; 
5600; 6392 
CaH702N3 3442 
C3H702CI 3395-6 
CsHtOzI 3402 
C 3 H 7 O 3 N 5427 ; 5611-4 
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FORMULA INDEX ORGANIC COMPOUNDS 


C 3 H 7 O 3 A 8 197 
C3H703Na 5623 
C 3 H 7 O 5 N 3407-8 
C 3 H 7 NS 5917 
C 3 H 7 NS 2 3157 
C 3 H 7 N 6 CI 4020 
C 3 HgO Nz 2572-3; 3183 
CaHgOzNz 5429 
CaHgOzS 4239; 5903 
CzHgNzS 2568; 3162 
C 3 H 9 ON 4111; 5339; 5416 
C 3 H 9 O 2 N 3385 
C 3 H 9 O 2 N 3 3489 
C 3 H 9 O 3 A 8 5376 
C 3 H 9 O 3 B 6262 
C 3 H 9 O 4 P 6268 
C 3 H 9 O 6 P 3411 
C3H,oON2 3384 
C 3 H 10 NCI 4227; 6249 
CzHuOjN* 3490 

3 IV 

C 3 H 2 ONCI 3 1284 
C 3 H 3 ONS 2 5560 
C 3 H 3 O 2 NS 2369 
C 3 H 4 ON 2 S 5907 
C 3 H 4 O 2 NCI 3 1285 
C 3 H 5 O 2 NCI 2 2031 
C 3 H 5 O 3 NCI 2 2028 
CjHcONzS 122 
CsHgOzNCi 1420-1 
CiHgNSzNa 2477 
C 3 H 7 ONS 5921; 6450 
C 3 H 7 O 2 NS 1625 
C3H704SNa 64 
C3H706PNa2 3412 
CaHtOzNCf 5601 

3 V 

CsHgOzNSCl 1626 

4 I 

C 4 H 2 1679 
C 4 H 6 1018-9; 1156-7 
CgHa 1147-9; 1595; 4210 
C4Hfo 1021-2 

4 II 

C 4 H 2 O 3 3996 

C4H204 134 

C 4 H 4 O 3327 

C 4 H 4 O 2 6871 

C 4 H 4 O 3 5657 

C 4 H 4 O 4 3314; 3475; 3995 

C 4 H 4 N 2 5477 ; 5482 ; 5513; 5661 

C 4 H 4 S 5923 

CaHsN 204-6; 1563; 5521 
C 4 HSN 3 3863 


C 4 HSCI 1345 

C 4 H 6 O 1559; 2499; 4058; 4348; 
^ 6436 

C 4 H 6 O 2 207; 1557-8; 1667; 

3304; 4095-6; 5655; 

6426-7 

C 4 H 6 O 3 37-8; 3934; 4366; 6440 
C 4 H 6 O 4 106; 2521; 3066; 3455; 
5652-3 

C 4 H 6 O 5 2261; 3473; 3997-8; 
4000 

C 4 H 6 O 6 5688; 5690-1 
C 4 H 6 O 8 2367 
C 4 H 6 N 2 4257 
C 4 H«S 2852 

C 4 H 7 N 1175-6; 6404-5; 5524 
C 4 H 7 CI 1566-7 ; 4060 
C 4 H 7 Br 3 6100-1 
C 4 H 7 I 1568 

C 4 H 8 O 1155; 1160; 1163; 1565; 
4059; 4104; 4232; 4422; 
5773; 6437-8 

C 4 H 8 O 2 43; 169; 1166-7; 2237; 
2935 ; 3207; 4349; 5408- 
9; 6285 

C 4 H 8 O 3 291 2; 3060; 3397; 3446; 
3753-7; 4076; 4229; 

4294 
C 4 H 8 O 4 4253 
C 4 H 8 N 2 9;4256 
C 4 H 8 S 319 O 
C 4 H 8 S 2 2228 
C4H8CI2 1971-6 
C4H8Br2 1821-5 
C 4 H 8 I 2 2389 
C 4 H 9 N 4102; 5523 
C 4 H 9 F 1085 
C 4 H 9 CI 1072-5 
C 4 H<>Br 1057-60 
C 4 H 9 I 1095-8 

C 4 H,oO 1034-7; 2911; 4353-4 
C4H,o02 1154; 1265; 2196; 

2329-32; 2415; 3061; 
3459 

C4H,o03 3404 ; 3453; 4077 
C 4 H 10 O 4 2894 
C4H,oN2 2225-6 
C4H,ovS 1103-5; 2214 
C4H,oS2 2166 
C 4 H 10 B 6 845 
C 4 H,oCd 1185 
C4 H,oHo 4043 
C 4 H,oS« 2207 
C4H,oSe2 2208 
C 4 HioSn 5949 
C 4 H,oTe 2219 
C 4 H|oZn 6503 

C4HnN 1039-42; 2109; 2482; 
4350 


C4HnP 2197 
C 4 H, 2 N 2 2178; 5474 
C4H,2As2 1178 
C 4 H, 2 Pb 3958 
C 4 H, 2 Si 5617 
C 4 H, 2 Sn 5951 
C4 H,jN3 2238 
C 4 OCI 10 5088 

4 III 

C 4 HNI 4 5817 
C 4 H 2 O 2 CI 2 3316 
C 4 H 2 O 3 CI 2 4442 
C4H20iBr2 4441 
C 4 H 2 O 4 N 2 184-6 
C4H204CI2 2007 
C4H204Br2 1840; 1850 
C 4 H 2 SI 2 2400 
C4H30Br 942 
C 4 HJO 3 N 4740 
C 4 H 3 O 4 NJ 4862; 6445 
C4H,04CI 1384, 1396 
C4Hi04Br 941; 951 
C 4 H 1 O 5 N 3 4632 
C 4 H 4 O 2 N 2 6383 
C4H402C12 5658 
C 4 H 4 O 5 N 2 621 
C 4 H 4 OJN 4 1774 
C 4 H 4 O 3 CI 2 1300 
C 4 H 4 O 4 N 2 1686 
C4H4 04Br2 1877-8 
C4H4 04Na2 5654 
C4H40 sN2 186-7 
C4 H4 0«Ca 5689 
C4H408Na2 2368 
C4H40 ,oN2 4842 
C 4 H 4 N 2 S 2 3211 
C 4 HSON 2880 
C4H,0CI 1562 
C 4 HSOCI 1 1158 

C 4 H 5 O 2 N 1587; 3032; 4196; 

5660 

C 4 H 5 O 2 N 1 386 
C4H502CI 1358 
C4H502CIj 3179; 6153 
C4Hs02Br 925 
C4Hi02Bri 3178 
C4H80]N)6384 
C 4 H 5 O 4 CI 1464 
C4Hj04Br 997 
C 4 H$NS 219-20; 378 
C4H40N2 4360 

C4H*02N2 3035; 3315; 3439; 
4267-8 

C4H«02N4 139 
C 4 H 8 O 2 S 2 85 

C4H«02Cl2 1448; 1978*9; 1988; 
3039 

C4H«02Br2 1826-7; 3036 
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FORMULA INDEX ORGANIC COMPOUNDS 


C4HbO,N4 181 
C4 Hc04S 691 1 
C 4 HsOsCa 3469 
C 4 HSNCI 1351 
C4HsNzS 329 
C4HtO,2N4 2895 
C 4 H 7 ON 57; 1560; 3758; 3936 
C 4 H 7 ON 3 1540 
C 4 H 7 OCI 1173-4; 1401; 4223 
C 4 H 7 OCI 1 6145 
C 4 H 70 Br 3 6102 
C 4 H 7 O 2 N 1662 ; 4888 
C 4 H 7 O 2 N 3 3177 
C4H702a 1347-50; 1377; 3016; 
5402-3 

C 4 H 7 O 2 CI 3 1159; 1282 
C4H702Br 917-8; 936; 2990 
C4H702I 3078; 3886 
C 4 H 7 O 3 N 90; 4880; 5015; 6651 
C4H703N3 74 
C 4 H 7 O 3 CI 4075 
C 4 H 7 O 4 N 589-90; 3098 ; 3862 
C 4 H 7 O 5 N 5693 
C 4 H 7 NS 5450-1 
C4HtON2 223 
C4H,0S 3156 
C4H,0S2 3087 
C4H»OCl2 1977; 1995-6 
C4Ht02N2 2490; 2522-3; 4091; 
5656 

C4H,02S 3160-1 

C4HiOjN2 588; 2947; 3476; 

4001 ; 4891 
C4Hb04N2 5692 
C4H«04N« 5005 
C4H,07N2 2230 
C4H4N2S 221 
C4H*SCf2 1985 

C4H*0N 1161; 1168-9; 2235; 

2416; 2933 ; 4233 
C4H»0N3 63; 5354-5 
C4H,0CI 1151-3; 1362 
C4H90Br 939 

C4H,02N 86 ; 277-80; 1108-9; 

3057; 3059; 4118; 

4416; 4690-3; 5398 
C4H»02N, 1539 
C4H,02CI 2260; 4254 
C4H«0,N 1107; 4694-5; 5932-4 
C4Hi04N 4689 
C4H»0^N 4859 
C 4 H 9 NS 5884 

C 4 Hm,ON 2 2191 ; 5453; 6276 
C 4 H 10 OS 2217 
C 4 HM 1 O 1 S 2216; 5900 
C4HroOiS 2215; 2567 
2213 

C4H,oO,N 4 6390-1 
C4HM»SaH0 405! 


C 4 H, 1 0 N 1 023-4 ; 2443 ; 2967 
C 4 H 11 O 2 N 1020 ; 2090 
C4Hn03N 6230 
C4Hn03A8 1048 
C4Hn04p 2198 
C4H,20N2 3771 
C4H,20A82 1183 
C 4 H, 2 NCI 2110; 5822 
C 4 H, 2 N 8 r 5821 
C 4 H, 2 NI 5826 
C 4 H, 2 SA 82 1180 
C4H,30N 5823-5 
C 4 HMN 2 CI 2 5475 

4 IV 

C4H204N3Na 6446 
C 4 H 2 O 3 N 2 CI 2 1951 

C4H203N2Br2 1810 
C 4 H 3 O 2 NS 4843 
C 4 H 4 O 2 NCI 5659 
C 4 H 4 O 2 N 2 S 5887 
C 4 H 6 ONCI 3764 
C 4 H 7 O 2 NCI 2 171 
C 4 H 7 O 3 N 2 I 179 
C4H,o02NC1 3058 
C4H,404N4S3 4391 
C 4 H ,4 0 aNtS 2082 
C4H,*04N6S 4260 

4 V 

C4H304SAuNa2 4447 
C4H,604NtCl2Ca 6387 

5 I 

CsH* 1618. 6415 
CsH« 4154-5; 4168; 5064-5; 

5086-7 

CsH.o 498-502; 1619; 4198 
CsH ,2 5083-5 

$ II 

C 5 H 2 O 5 1556 
C 5 H 4 O 2 3317-8; 5518 
C»H 4 0, 1511 ; 3339-40 
C 5 H 4 O 4 140 
CSH 4 N 4 5473 
CsHjN 5483 
CjHeO 4245 

CsH«02 3137 ; 3332; 5340 ; 6428 
C$H*04 1 510; 3370; 3928; 4243; 
6425 

CiH^Os 59 
CjH*©, 1659 

360-2; 3377; 5463 
CsH«S 4389 
CsHrN 192; 4362-4 
C$H,0 1620; 2427; 3136; 3213 
CsH«02 68 ; 189-90; 2424-6; 

2942-3; 3846; 3968; 
4193 


CsHgOj 67; 1672; 3150; 3967; 
4088 

C5H«04 2502-3; 3082; 3376; 

4236; 4430; 5520 
CsHaOs 1514; 3398; 3773-4; 

3815; 3929 
CsHgO; 6228-9 
CsHsNz 2534 

C 5 H 9 N 1083; 4365; 6246; 6405; 

6413 
C 5 H 9 NJ 3667 

CsH,oO 2180; 2949; 3189;4103; 
4224; 4355; 4357; 6243; 
6400 ; 6407 

CsHjoOz 1086; 1088-9 ; 3138; 

4169-71; 5081; 5365- 
6 ; 5775; 6245; 6277; 
6399; 6406 

CsHioOj 2138; 3063; 3079; 

3843-5; 4182; 5413; 
5467 

CsH,o 04 3056; 3382 
CsHjoOs 570; 3991-2; 5564; 

6480 

CsHioO* 573 
CsHjoNz 2143 
CsH.oClz 2033-41 
CsHioBrz 1856-8 
CsH.oIz 2396 
C$H,,N 5322 
C 5 Hn Cl 442-8 
CsHnBr 427-31 
CsHnI 459-63 

CsHizO 404-11 ; 3142-3; 4161-2 
CsHuOz 503-4; 2172 
CsHjzO, 3403; 4177; 5069 
CsHuOd 5066 
CsHuOs 156; 672; 6478 
CsHijS 467-9; 4167 
CsH.jN 412-8; 4156-7; 4215 
CsHmNz 1184 

5 III 

CsHjON 3345 
CsHjOzCI 3344 
CsHjOjCl 1385 
CsHjOjBr 943 
CsHjOsN 4741 
C 5 HjNBr 2 1872-4 
C 5 H 4 OS 5925 
C 5 H 4 O 2 N 4 6449 
C 5 H 4 O 2 S 5926-7 
C 5 H 4 O 1 N 4 6393 
C 5 H«NCI 1450-2 
C 5 H 4 NBr 991-2 
CsHsON 3812-4 
C 5 H 5 OCI 3335 

C 5 H 5 O 2 N 2362-3; 3322-3; 

3341-2; 5522 
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FORMULA INDEX ORGANIC COMPOUNDS 


C 5 H 5 O 3 N 6231 
CsHeOS 3337 ; 5924 
CsHsO^Nz 4410-3 
CsHeNCI 5484 
C 5 H 7 ON 3333 
C 5 H 7 O 2 N 3030 
C5H7NCt2 5485 
CsHflOzNz 66 
CsHsOzClz 45 
C 5 H 8 O 3 N 2 1678 
C 5 H 8 O 3 CI 2 1984 
C 5 H 9 OCI 6404 ; 6412 
C 5 H 9 O 2 N 1674; 4890; 5335 
C 5 H 9 O 2 CI 1077-8; 1445-7; 

3020-1 

CsHsOzBr 983-4; 1006-7; 2995- 
6 

CSH 9 O 3 N 3808-9 

C 5 H 9 O 3 CI 2923 

CSH 9 O 4 N 3371-2 

C 5 H 9 O 5 N 3772 

CsHsNS 1131-6 

CsHioONz 4898 

CsHjoOSz 2163-4 

C5H,o03N2 3374-5; 4886 

CsHioNzSz 1249 

C 5 H 11 ON 2173 ; 4356; 4358; 

6244; 6401-2 ; 6408-9 
CsHnONs 1164; 4234 
CsHnOzN 387-9; 391-5; 473; 

846; 1067-8; 3184; 
4790-3 

CsHnOsN 472; 2922 
C5Hn04N 4789 
C 5 H 11 NS 6275 
CsHnNSz 2162 
C 5 H 11 N 3 CI 2 3668 
CsHjzONz 1138-9; 2222-3; 

5845 

CsHizOzNz 5000 
CsHizNzS 2220 
CsHnON 4584 
C 5 H 13 O 2 N 243; 2444 
CsHmNzSz 2449 
CsHfsOzN 1488 

S IV 

CsHsOjNS 5505 
CsH^OzNzS 121 
CsHaOiNCIj 1288 
CsH,o 04NCI 3373 
CsHiiOzNS 4062 
C 5 H 12 O 2 NCI 390; 847; 2945 
CsHmONCI 1489 

8 I 

G«Hs 656; 2768 
C»Ht 1599; 1600 


C«Hio 1609; 2769; 3573-4 

CsHi2 1601 ; 3655-61 ; 4209 

CsHm 3603-7 

CsOe 1604 

C«Cl6 3563 

CeBrg 3561 

Cfile 3589 

6 II 

CeHCls 5053 

CsHBrs 5049 

CsHIs 5071 

C 6 H 2 CI 4 5733-5 

C6H2Br4 5715-6 

C 6 H 2 I 4 5809-11 

C 6 H 3 CI 3 6134-6 

C^HjBrj 6095-7 

C 6 H 3 I 3 6233-5 

C 6 H 4 O 2 5541-2 

C 6 H 4 O 4 2364 

C 6 H 4 O 6 5808 

C 6 H 4 CI 2 1952-4 

C«H4Br2 1811-3 

C«H4l2 2386-8 

CeHsNj 252; 6079 

CsHsF 3258 

C^HsCl 1324 

CeHsBr 902 

CeHsI 3879 

C^hUO 5118 

C«H«02 2312-4; 4244 

C 6 H 6 O 3 150; 848; 4246; 6216-9 

C«H604 4443; 5802-3 

C6H«06 141; 3588 

C*H*S 5915 

2820 ; 2822 
C«H«Cl6 668-9 
CcH«Brc 666 
C*H«S6 5607 
C^HtN 513; 5300-2 
CsHyP 5219 
C«HaO 2488 

UHgOz 2285 ; 5625 ; 5798 
CeHgO, 209; 2487; 2501; 3945 
CeHgOg 96; 586-7 ; 6123 
CcHbOt 1515-6; 5578 
CttHgNz 155; 2533; 5196; 5256; 

5258; 5260 
C*HtN4 4425 
CeHgS 5928-31 
C 6 H 9 N 2535-8; 3149 
CeH^Ni 6059-60; 6062 
C«H9Nn 4018 

C*H,oO 191; 206; 1606 ; 4053; 
4225 

C«H,oO* 65; 216; 1564; 3024-6; 
3086 

CiHioOi 2937 ; 3417; 3765-6; 
4296 ; 6357 


C6H,o04 153; 2193; 2554-8; 

2940; 3154; 3214; 

3445; 3926; 4235; 

4251-2; 5422-3 

CeHioOs 622; 1267; 1661 ; 2500; 

3443; 3872; 3948; 

3966; 3969; 5630 
CeHjoOe 2564-5; 3070; 3361; 
3368 

CsHioOg 4438-40; 5577 
C6 H,oN 4 5079 
CeHioS 1684 
C*H,oS 3 222 

C«HiiN 453; 1217-8; 1680; 

2104 

CcHnNs 5048 
CeHnCI 1613 

CgHjjBr 1612 

C«HnI 1614 

CftHuO 1212; 1605; 2099; 

3144-5; 3614-5; 4163-6 
CgHijOz 454-5; 1029-32; 1208- 
11; 1663; 2101; 2481; 
3006-7; 4404 ; 4420-1 ; 
5350; 5441-2 

C*H,203 7; 1266; 3073; 3759- 
60; 5419-20 
C«H,204 2924; 3413 
C«Hu05 1608; 3312; 4423; 

5558; 5561 

CftHjzOg 1602-3; 3616-20 
CgHijOr 3359; 3946 
CgHuNz 3681; 3932 
C*HuN 4 3599 
C^HuSs 5879-81 
C«HuCl 2 2001-2 
CgHuBrz 1842-7 
CgHuIi 2393 
C.H,iN 326; 4344-7 
C*H,iCI 3644-7 
C*H,3Br 3641-3 
C*HuI 3650-1 

C*H,40 2783-5; 3000-2; 3624- 
38; 4120-1 

C*Hi402 4; 1071; 2139; 2346; 

3598; 3662; 4332; 

5312 

C*HuOj 1232; 2808; 3471 

C*Hi404 6199 

C^HuOi 2259; 5567 

UHmO* 3608-9; 3611 

C«H|4S 2799-800; 3005 ; 3662 

C*H,4S2 2782 

CgHuNfl 4046 

CgHuZn 6505-6 

C*H,»N 2772-3; 3639-40; 6180 

C«H,sAI 230 

C«H,»A«6183 

C«H,fB 871 



FORMULA INDEX ORGANIC COMPOUNDS 


C«H,5BI 855 
CeHisP 6189 
CeHisSb 6198 
CcHieNz 3596 
CsHicSi 6196 
CtH,8N4 6201 
C«H2«08 5313 
C*OCl6 3565-6 
Ct02Cl4 5746 
C*02Br4 5726 


€ III 

C«HOCl5 5057 
CeHOBr, 5051 
C^HOiClj 6169 
C^HiOCU 5743 

2070-1 

CeHjOiCU 5742 
CtHzOtNz 4586 
C*H2 0,N4 5857 
CtH^NCl, 5052 
C«H,OCl, 6162-4 
C«H,OBri 6108 
C*H}OIj 6238 
CeHjOiCli 6156 
CtHjOjBri 6114 
CtH,0*N, 6292-4 
C^HjOtNj 6307-10 
C«HjO,N, 6312 
CtH,NCl4 5730-2 
C*HjNBr4 5714 
CtH4 0Cl2 2042 
C*H40Br2 1859-62 
C«H4 02Cl2 2003-4 
CfcH40jN2 4896 
C«H4 04N2 2602-4 
C*H4 0$N2 2646-7; 2649-52 
C«H 40 *N 2 2660-1 
C«H4 0«N4 6289 
C*H4NCI, 6130-3 
C«H4NBr, 6089-93 
UH4N2CI2 5544 
C*H4FC) 3263-5 
C*H4FBr 3262 
C*H4FI 3272 
C*H4ClBr 1340-1 
C*H4CII 1387-9 
C*H4Brl 945-7 
CeHsON 4876 
C*HsOCl 1427-9 
UHsOBr 972-4 
C«HsOI 3898-900; 3910 
CtHsONa 5119 

C«H80tN 4646; 5486; 6488; 

5496; 5546 
CftHsO^Cl 1386; 1460 
C*H»0|Br 944 
CfH»0*I 3912 


C^HsOsN 3791-2; 4799 ; 4802- 
3; 4900 

CeHsOjNa 1767 
C 6 H 5 O 4 N 4836 
C 6 H 5 O 4 N 5 2587-92 
C6H505N3 5303 
C^HsO^Ns 6311 
CfiHsNClz 1932-7 
C^HjNBri 1798-802 

2385 

C^HsNzCI 1765 
C«H5N2Br3 1768 
CeHjCiHfl 4037 
CeHsClzP 5270 
C*H 5 Cl 3 Si 5618 
C*H*0N2 4875; 5493 
C^hUOS 5909 

C«H«02N2 4618-20; 5212; 5545 

C«H«02S 672 

C«H*02Si 5616 

C^I-UOjNi 4610-6 

C*H40iN4 4417-9 

C^H^OsS 675 

C«H404N4 2657 

C*H604S 5123-5 

C*H*05N2 5490 

C*H^04S2 664 

C«H*0,S3 686 

C«H«NF 3256 

C*H*NCl 1309-11 

QH^NBr 893-5 

C*H*Nr 3875-7 

C,H 4 N 2 Cl 2 2044; 2048 

C«H«NsCf, 1287 

C*H70N 113; 345 ; 347; 349; 

4082; 5200-1 
C^HtONi 4897 
UH 7 O 2 N 372 
C^HrOiNs 4813; 4815 
C«H703 As 5158 
C«H704A« 3797 
CtHrNiCI 1433 
C*H7N2Cl3 2049 
C«H7N2Br 975 
C«H«0N2 1723; 1725-7 
C«H302Cl2 154 
C^HaOiNi 521 
C«HtOsNft2 2268 
C«HtO,.N* 4011 
C«H«NC1 620 
C^HaNBr 519 
C*H,ON, 6068 
CaHsOiNs 1574; 3669 
CaHaOiCli 6144 
CcH 903N 6055 
C«H,OiNj 4197; 5267 
C«H,0,Ci 3017-8 
C«H903Br 2991 
C«H» 04 N 88 


C 6 H 9 N 2 CI 5197 
C 6 H 9 N 2 CI 3 1434 
C6Hio02Br2 3037 
CsHioOzSz 2165 
C*H,oO€Ca 3941 
CsHioNzClz 5257; 5259; 5261 
CeHnOW 1607 
CeHnOCi 1216 
CaHnOzN 2956 
C6Hn02CI 449-50; 1076 
CeHnOzClj 6124-5 
C«Hn02Br 920; 2992-3 
CeHnOiN 1111 
C6Hn04N3 1517; 2262 
C«H,rNS 490-3 
CeHnNsCii 6061 
CeHnNjCU 6067 
C«H,20Cl2 1991-2 
C6H,202N2 152; 2194 
C6H,202Cl2 1925; 6207 
CeHuOsNa 3477 
C«H,204N2 2631 
CaHi2N2S4 5843 
C^H.jNjClj 6063 
CtHnON 1213; 1664; 2100 
CtHuONs 2181 ; 4359 
CaH,302N 282-7; 439-41; 2236; 

3496; 3653 ; 4749- 

61 ; 5454 
C6H,302CI 1292 
CtHiiOiNs 1521 
CeHuOjN 3311 
CtHnOftN 3369 
CeH,,NS2 5875 
UHmONz 494-5; 2790-1 
CfHftOzNz 3986; 3988 
CftHMOiN, 575 
C6H,4 02S 2802-3 

CftHuOiS 2801 

CaH,404S 2798 
C^HisON 2112 
C«H,sOP 6190 
CeH,sO/N 2767 
CeHisOjN 6178 
CeH.sOjAl 229 

CfHisOjB 6186 

C*H,50,P 6192 
CtH,504P 6188 
CsHjsSP 6191 
C*H,*OSi 6194 
C«H,6NCI 6182 
UHuNBr 6181 

6 IV 

CftHaONCh 2072 
C*H204N3CI 5308 
CttHjOiNCb 2022-6 
CftHjOjSCU 1956 
CvHiOiNCU 2029-30 
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CcHsOaNBrz 1855 
C 6 H 3 O 4 N 2 CI 1364-9 
C6H304N2Br 930-1 
C 6 H 3 O 5 N 2 CI 1372 
CeHsOsNzNa 2648 
C 6 H 4 ONCI 5543 
C«H402NF 3274 
C6H402NCI 1412-4 
C6H402NBr 960-2 
C 6 H 4 O 2 NI 3893-5 
C«H402NNa 5547 
C6H4O2N2CI2 2021 
C 6 H 4 O 3 NCI 4698-706 
C 6 H 4 O 3 NK 4801 
C6H403NNa 4800; 4804-5 
CeH403N2S 1769-71 
C 6 H 4 O 3 SCI 2 1955 
C 6 H 4 O 4 SI 2 5626 
C(H404S2Cl2 663 
C6H405N3Na 5304 
C6H40eS2Na2 665 
CeKiOyNzS 2605 
CtHsONBrz 1797 
CttHsOCIHg 4034-5 
C«H502N2CI 1407-10 
C«H502SCI 678 
G«H502SNa 673 
CcHs03NHo 4038 
CfHsOjSa 1326 
CsHsOjSBr 903-4 
CeHsOjSNa 676 
CeH504SCl 1430 
C«H504SNa 5126 
CeHsOsNS 4654-5 
C«H50«NS 4806-7 
CeHsOcSzCi 1325 
CeHcOzNCI 5487 ; 5489 
C«H602N2Cl2 1408; 1411 
C*H«04A8Na 3798 
CeHcOsNAs 4810 
C«H605N2S 4621-2 
CeHrOiNS 677 
CbHtObNS 523-5; 674 
C*H704NS 353-6 
C6H70«NS2 517-8 
C«H7NSCl2 1308 
CtHrNClBr 896 
CsHaONC) 346 ; 348 ; 350 
C»Hlt02NCl 373 
C*Ht02N2S 527 
CcH«02N3Ci 4814; 4816 
C*H*03NA# 515 
CftHiOjNzS 5198; 5262 
CtHgNzCIBr 976 
C®H,oON 2 Cl 2 1724 
C»Hio 02N3CI 3671 
C«HtoO«N 2 Cl 2 5804 
CtHn02N2Br 1009 
CtHn02NsCl2 3670 


CeHuONBr 2131 
C 6 H 12 O 4 N 2 S 2 1627 
C 6 H 15 O 2 N 2 CI 2865 
C^HtsOzNACI 576 
C6H,602N2Cl2 3987; 3989-90 
C 6 H 16 O 3 NCI 6179 
C 6 H 20 O 4 N 6 S 2491 

€ V 

C6H20NClBr2 1876 
C 6 H 2 O 4 SI 2 H 0 5628 
C«H3 04Sl2Na 5627 
CeHsOrNzSNa 2606 
C6H402SCIBr 905 
C«H404NSCI 4667 
C«H404SCINa 1431 
C«H405NSCI 1415 
C6H40sNSBr 963 
C«H405NSNa 4656 
C«H503NSCl2 1938 
C«H« 03 NSNa 626 
C«H603N2SCl2 2045 
C«H702NCIA8 4013 
C8H,o03N2SCl2 5263 

7 I 

CrHt 5960 
CrHto 2286-8 

C 7 Hi 2 1 698 ; 35 1 0 ; 3558 ; 4207-8 
CtHm 1596; 3554-6 ; 4199 
07H,6 3512-9 

7 II 

C 7 H 4 O 7 4016 
C 7 H 5 N 716; 5178 
C 7 H 5 N 3 1766 
CrHsCh 735 
CtH^O 642 

C7HU02 711; 3347 ; 3733-5; 

6001 

07H*0j761; 2310-1; 3350-1; 

3742; 3745-6 
C7He04 2315-20 
CtH^Os 6220-3 
C 7 H«N 2 267-9; 708; 1578 
CrHcS 5888-9 
C7HeCl2 635; 1339 
C 7 H«Br 2 634; 912; 1880 
C 7 H 7 N, 263; 788 
C 7 H 7 F 3279-81 
C 7 H 7 CI 796; 1466-8 
C 7 H 7 Br 793; 999-1001 
C 7 H 7 I 813; 3905-7 
CrHfO 537; 782; 1545-7 
CrHtOi 2370-4; 3750-2; 4079- 
81 ; 4998 

C 7 HfO, 3050-1 ; 3331 ; 4361 ; 

6396 
CrHaN, 649 


I CrHaS 816; 5894-6 
C 7 H 9 N 783; 3146-8; 3981-4; 

4125; 5995; 5997; 5999 
CrHioOi 5772 
C 7 H 10 O 3 1668 

C7H,o04 2469 ; 2498 ; 2504; 

2939 : 5700-1 
C7H10O5 58; 2195; 3084 
C 7 HtoN 2 808; 1 682 ; 4336 ; 4338 ; 

4340 ; 5311; 6003; 

6005; 6007; 6022; 

6024 ; 6026 
C 7 HHN 3 6069 
C 7 HUO 1597; 4204-6 
C7H,202 200; 3042 ; 3577 
C 7 H 12 O, 3081; 3085; 3687; 

5367; 5774 

C7H,2O4l102; 2184-5; 2489; 

3054-5; 4097-9; 4237; 
5309-10; 5449; 5466; 
6281 

C7H,205 3383 
CrH.aOs 2160; 5536 
CtHjjN 3648 

CtHmO 2786-7; 3003-4 ; 3521; 

3567; 4122-3; 4200-3 
C 7 Hi 4 O 2 397-403; 1123-5; 

3185-6; 3520; 3649; 
4173; 5392-5 

CtHmOj 1099-1100; 2780; 3793 
C 7 HMO 4 2926; 3392; 4178 
C 7 H 14 O 5 2411 
07H|406 4250 ; 4286 ; 4297 
CtHmOt 3358 ; 4012 
CrHisCi 3546-7 
CrHisBr 3545 
CtHisI 3549 

CrHiiO 2961-2; 3527-43 
CrHuOz 3511; 5458 
OrHuOi 3049 ; 3391 
CyHttOr 5090 
CrHitS 3625 
C 7 H 17 N 3544 

7 III 

CrHiOaCI, 6137-41 
C7H302Bri 6096-9 
CjfHjOjIj 6236 
CrHjOyNi 6291 
CrHiOfN] 6295 
C 7 H 4 OCI 1 1334-6 
C7H40Bf2 910 
C7H40Br4 5717 
C 7 H 4 O 1 N 2 4667-9 
C 7 H 4 OXCI 2 1959-64 
C7H402Br2 1814-9 
C7H40»N* 1773; 4811 
C 7 H 4 O 1 X 2 2394-6 
C 7 H 4 O 48 6679 
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C 7 H 4 O 5 N 2 2600-1 
<>7H405Br2 1841 

2607-11 

C 7 H 4 O 7 N 2 2662 
C 7 H 4 NCI 1330 
C 7 H 4 NBr 909 
C 7 H 5 ON 644; 3748; 5177 
C 7 H 5 ON 3 653 
C 7 H 5 OF 757 
C 7 H 5 OCI 755; 1318-20 
C 7 H 5 OCI 3 6146-9 
CrHsOBr 753 
C7H50Brj 6094 
C 7 H 5 OI 762 
■CjHsOjNs 4662 
C7H502F 3259-61 
C 7 H 5 O 2 CI 1327-9; 1461 
CrHsOzBr 906-8 
C 7 H 5 O 2 I 3880-2 
CyHsOjNa 712 

C 7 H 5 O 3 N 4637; 4639-40; 4877- 
9 

CrHsOjBr 993 
C 7 HsO,r 3904 ; 3911 
C7H50,Na 3744 
C 7 HSO 4 N 4663-4; 4666 ; 5497- 
502 

CtHsOsN 4753-60 

C 7 HsO*Ni 2594; 6313-7 

CtHsOtNi 6290; 6298 

CfHsOtNj 6306 

C7HsOaNs 5873 

Cyl-UNS 5241 

C 7 H 5 NS 2 4033 

C 7 HSNCI 2 5168 

CiHfONi 709 

CrH^OBrx 1831 

C7H»0S 5891 

CrMaOSi 2823 

CtFWOzS 5918 

CYHtOsNi 4642-4 

C7hW04N2 2666-71 ; 4604-9 

CiFUOsNa 2593; 2616-7 

CtHcOsS 5676-8 

CrHbO^S 5681 

CrHiNaS 273 

CrHaCiBf 913-4; 1337-8 

CyHyON 254-6 ; 643-4; 713; 

3299 ; 4903-5 
C 7 H 7 OF 3257 
CyHrOCi 1314; 1364-7 
CrHrOar 897-8 
CrHrOI 3878 

CrH70xN 264-6 ; 710; 3348-9; 

3736; 3738-40 ; 4844- 
6 ; 4881; 5167; 5213 
CfHfOzNi 4739 
C 7 H 7 O 1 N 374-6 ; 4623-5; 4678- 
80; 4710 


O 7 H 7 O 3 N 3 4658-60 
C 7 H 7 O 4 N 3352; 4742 
C 7 H 7 O 5 A 8 651 
C 7 H 7 O 5 P 730 
C 7 H 7 NS 5902 
C 7 H 7 N 3 S 734 
C 7 H 7 CIHg 4039 

C 7 HgON 2 257-61; 688 ; 760; 

3308; 4887; 5253 
C 7 H 8 O 2 N 2 1700-5; 3684; 4767- 
9: 4849-58 
C 7 H 8 O 2 S 5964 
C7He03N 352 
CrHgOaNj 4601-3 
C 7 H 8 OJN 4 1250 
C 7 H 8 O 3 S 5966-8 
C7HeOoS2 5962 
C 7 H 8 NCI 1469-70 
C 7 HgNBr 1002-3 
C 7 H«N 2 S 5244 

C 7 H 9 ON 292-3; 295-9; 534-6; 

810-1; 4115; 6028-30 
C 7 H 9 ON, 5236-7 
C 7 H 9 O 2 NJ 6064-6 
C7H90,N 1584 
C 7 H 9 O 1 AS 787 
CtH^NjS 5243 
C 7 H,oON 2 1687 
C7H,o04Br2 2155 
CtHioNCI 5996; 5998; 6000 
C7Hn04Br 2133 
CrHnOgN 4763 
C 7 H,,N 2 CI 6023; 6025; 6027 
CtH.zOjCU 2057 
C7H,2N2C<2 4337; 6004; 6006; 
6008 

C7H,,0N 112 
C7H,,02Br 2997-8 
C 7 H, 4 N,CI, 6070 
C 7 H,sON 2931 ; 3522-3; 4124 
CtHisON, 5314 

07Hi5O2N 1140-1; 3551; 4744- 
8 

CtHuONi 2806-7 
C7Ht*04S2 5683 
C 7 H,tON 2117-8 
CrHiyOjN 2113 

7 IV 

CtHjOsNzC! 2613 
C^HiOgNiCI 1370-1 
CrHiOgNjBr 932 
C 7 H 4 ONCI 1333 
C7H40Cmr 911 
C7H40CtI 3883 
C7H40 jNC 1 4673-5 
C7H404NBr 964 
CrHgOgNNa 4665 
C 7 H 4 NSCI 1332 


C 7 H 5 O 2 NCI 2 4635-6 
C7H502NBr2 1804; 4634 
C 7 H 5 O 2 NI 2 2383 
C 7 H 5 O 3 NS 5579 
CtHsOjNHq 4057 
C 7 H 5 O 4 N 2 CI 2615 
C7H506SNa 5682 
CrHgONCl 1321-3 
CrHfiONNa 3300 
C;H602NCI 1315; 4682-4 
C7H602NBr 4681 
C7H«06S2Na2 5963 
C 7 H 7 O 2 SCI 5974-5 
C7H702SNa 5965 
CrHrOjSNa 5969 
C 7 H 7 O 4 NS 5671-3 
C 7 H 7 O 5 NS 4847 
C 7 H 8 ONCI 1312 
C 7 H 9 ONCI 2 1313 
C 7 H 9 O 2 NS 5970-1 
C 7 H 9 OJNS 379-83 
C 7 H 9 O 4 N 2 AS 1230 
C 7 H 10 O 2 N 2 CI 2 1705 
C7H,o 02N4S 5666 
C7H,20N2Cl2 1688-9 
CtHuOzNsCIj 6066 
C 7 H 12 O 4 N 2 S 6009 
C7H,40NBr 4580 
C 7 HJ 4 O 4 N 2 S 2 2854 
C7H,80NBr 6264 
CyHuOzNCi 83 
C 7 H, 802 NBr 82 

7 V 

C 7 H 4 0jNSNa 5580 
C7H*04NSCI 4848 
C 7 H 7 O 2 NSCI 2 2074 

7 VI 

C7H702NSClNa 1290 

t I 

C,H* 5146 
C«H 8 5646 

Ck Hio 2973 ; 6454 ; 6457 ; 6462 
C 8 H ,2 2289-91 
CiHm 1530; 2493; 4991 
CtH ,6 1617; 1923; 2471-3; 

4984-90 
CsH,* 4944-58 

8 II 

C«H 4 0, 5282 
C 8 H 4 N 1 5288-9 
CgHsCls 5055 
CgHgO 1538 
CeHgOa 5278-80; 5290 
CgHgOj 162-4; 758 ; 5323 
CtHgOi 165-8; 5274; 5276-7; 
5327 
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CsHeOs 3802-7 
CgHeOe 3719 
CsHeNz 5534; 5548 
CsHeS 5912 

CsHyN 800; 3864; 5992-4 
CaHzCl 1462-3 
CsHTBr 994-6 

CeHsO 51 ; 5139; 5648 ; 5985-7; 
6443-4 

Cg Ha O 2 531-2; 754 ; 807; 2549- 
51 ; 3319; 3721-3; 4138; 
4379; 5141-2; 5982-4 
CaHaOj 114; 3777; 3794-6; 

3832-41 ; 4008; 4067-9; 
4248; 4274; 4380; 

5130; 5325; 5550; 

6418; 6421 

C8Ha04 1656 ; 2280-3; 3673; 

4247; 5001; 6211; 641 7 
CgHtOs 4249 
CaHaNz 274; 799; 4136-7 
CgHaClz 6494-6 
CgHaBrz 1882; 5647; 6491-3 
CaHaN 218; 639 
CaHsCI 1378-80; 1474-6; 5191; 
6488-90 

CaHaBr 937-8; 1010-5; 6485-7 
CaHal 3909 

CaHioO 3114-6; 4145; 4399- 

401; 5111; 5186-7; 

6016-8; 6465-70 
CtHioOz 530; 1543; 2375-80; 

2406-8; 2927-9; 4072; 
5136; 6479; 6497-9 
C 1 H 10 O 3 I 56 I; 3238; 3338; 

5411; 5515; 6422 
C 8 H 10 O 4 1683; 3399; 57% 
CaHioOa 5662 

CgHioNz 11 

CfHioS 3132; 4402 
CgHnNiei; 319-21; 1524-6; 
2450; 2%5; 4396-8; 

5188-9; 5443-5; 6471- 
5; 6477; 6482-4 
CtHizOz 2475 
CaHuOj 3033 

CfHizOa 2174; 2183; 3034; 

3583-6 ; 5702 
CtHtaOs 2192 

CgHizNz 305-7 ; 2527 ; 3127-8; 

3597; 6500-2 
CtHisN 1126 
CsHmO 2403; 3141; 4262 
CtHiaOz 78; 224; 1081-2; 1610; 
0650 

CtHuOi 1033; 1170-1; 2423; 
2938 ; 5421 ; 5783 


C8H14O4 465-6; 2211-2; 2224; 

2428; 2792-3; 2944; 
3465; 5649; 5779; 

5842 

CsHmOs 2182; 2229 
CbHmOs 2218 
CaHisN 1226 

CaHifiO 195; 1222; 2%3-4; 

3062; 4266; 5391 
CaHtaOz 483-5; 1062-4; 1150; 

1177; 1220-1; 2470; 
2770; 3009 ; 3548; 

3621-3; 4263; 5315; 
5455-7 

CaHiaOi 464; 1094 ; 3761-2 
CaH,604 6; 170; 1233; 2925 
C8H,7 F 4978 
CsHitCI 4975-6 
CaHjTBr 4973-4 
CbHitI 4980 

C«H,aO 1898-9; 4264; 4961-9 
CgHjaOz 4943 

CaHjaOi 2232-3; 2936; 3387 

CgHjaOs 5768 

CgHiaS 1914-6 

CaHigSa 1897 

CgHiaHg 4042 

CgHiaN 1884-6; 4970-2 

CgHzoNz 5832 

CgHzoAsz 679 

CgHzoGe 3357 

CgHzoPb 3957 

CgHzoS? 5619 

CgHzoSn 5950 

CgHzjNs 5770 

Ca03Br4 5725 

C8O3I4 5816 

t III 

CaH2 04CU 5745 
CgHjOsN 4823 
CaH402Cl2 5283-6 
C8H4O4N2 4761; 4825-6 
CaH406N4 2614 
C8H4N2CI2 2062 
CgHjON 756 

CaHjOzN 645; 1685; 3919; 

5287 

CgHsOzBr, 6109 
CgHsOiN 3922 
CaHa04N 4824 
C 8 H 5 O 4 CI 1441 
CtHs04Br 978-9 
CaH504N« 5275 
CfHsOsN 4676 
CaHsOaN 4819-22; 5906-9 
CtHgONz 3850 ; 3939 
CaHaOBrz 967 

CtHaOzNi 779; 3923; 4680-7 


CaHeOfiNz 2653 
CaHgOzNz 2632 
C 8 H 6 O 8 N 4 188 
CaNfiNCI 1586 

CaHzON 2908; 3870 ; 4010; 

5021 ; 6019-21 
C 8 H 7 OCI 1302-3; 6145 
C8H70Br 887-8 
C 8 H 7 O 2 N 2686; 4838-41 ; 4874 
C 8 H 7 O 2 N 5 359 
C 8 H 7 O 2 CI 4071 ; 4185; 5169 
C8H702Br 4149-51 ; 5166 
CaH 7 02l 4288-90 
C 8 H 7 O 3 N 3921; 4594-5; 5018; 
5272 

CaH703CI 1432 

CaH703Na 4009 

C 8 H 7 O 4 N 4317-9; 4808-9; 6398 

C 8 H 7 O 5 N 3 2586 

CiH70aN3 6323-5 

C 8 H 7 NS 838; 2909; 6041-3 

C 8 H 7 NS 2 4299 

CgHaOzNz 778; 5281 

CaHgOzHg 4036 

CsHgOiNz 4588-90 ; 6385 

CtH»04N2 2673-81; 4812 

CgHaOsNz 2645 

CtHaOaNa 4445 

CgHaON 17; 53; 236-9; 4135; 

4241; 5140; 5988-90 
CgHaOCI 1424-6 
CgHaOBr %9-71 
CaHaOI 3896-7 

CgHaOzN 33-5; 356-7; 795; 

3095; 4108-10; 4736- 
7; 4865-70; 5131; 

5194 

CgHaOiN 3800 ; 4112-3 4796-8 
CgHaOsN 351 
CgHaNS 5240; 5883 
CiHaNzCI 275 

CtH,oON 2 107-8; 111; 844; 

4883; 4885; 6048-50 
CgHioOzNz 358 ; 4720-2 
CtHio02N4 1569 
CgHioOzS 3133 
CgHioOiNi 4796 
CgHjoOjS 2974; 4395; 6455; 

6458 ; 6463 
CgHioOaBrz 2154 
CaHtoNBr 929 
CiHioNfS 839-40; 6045-7 
CaHtoOtoCa 3999 
CtHiiON 1544; 2445-6; 2930; 

2958-60 ; 3799 ; 5105- 
7 

CtHiiOiN 914; 2404 
CaHtfOiN 9910 
CaHnOaCi 2140-1 
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CtHii04Br 2132 
CgHiiOcCi] 1289 
CsHiiNsS 6044 
CsHuOsNz 2124 
C8H,204Br2 2156 
C 8 H 14 OSN 4 6208 
CgHisOCI 1225 
CsHjsOzN 79; 4889 
CaHisOzBr 2994 
CsHjsOjN 1665 
CsHuOaNz 3965 
CsHiftOjOli 5771 
C.H,604N2 3215 
C«H,70N 1223 

CtHiTO^N 288; 4437; 4786-8; 
4982 

CiHiTOiBr 1026 

C,H,70,N 4981 
CtH,aOaS 1918 
CtHiaOjS 1917 
C*H,a04S 1913 
CaHn04S7 6326 
CaH^OzN 1084 
CaHjoOSi 6195 
CaH2o04Si 3152 
CaHzoNCI 5755 
CaHioNBr 5754 
CtH^oNI 5757 
CaHiiON 5756 
CaHjiOsN 5753 

8 IV 

CaH40NCl 3920 
CtH402N2C<i 1967 

CaH4 02N2Bri 1820 

CaHsONzCI 1394 
CtHaONClj 6127 
CaHaONBr, 6087 
CaHaO^NtS 3325 
C»H702NBr2 4212 
CaHaONCI 1296-8 
CaHaONBr 880-2 
CtHaONl 3873 
CaHaONNa 5621 
CtHaONjS 774 
CaH,02SCl 6461 
CaHaOiSNi 6456 ; 8469; 8464 
CsHioONCI 240 
CtHioOaNAt 577 
C«H,oOsNAa 128 
C«Hi,ON|Ct 109 
€«H,,02NS 5979 
CaHnOiNS 2451-2; 2966 
CaHnOiNiNa 2125 
CfHuOaNxAa 582 
CaHnNaSCi 841 
CaHuONCi 5109 
CaHixO|NxC(i 1728 
CaHtaOiNCl 5511 


CaHi404N2S 308 
C8H,a02NCI 100 
CaH,a02NBr 99 
CaHiaOaNI 101 

8 V 

C8H804NSNa 21 
CaH904NA8Na 578 
CaH904N2AsNa2 583 
CaHjoOaNSNa 2967 

9 I 

CsHa 3855 

CaHjo 3695; 5223-5 

C,H ,2 3166-8; 5378-9; 6253-5 

C,H,* 2492; 4325 

C,H,a 3578; 3581; 4930 

C,H 2 o 4910-7 

9 II 

C,H«02 1490; 1534-5; 3854; 

5220 
CaHaOj 6369 
C9Ha04 1628; 2898; 6239 
C^HaOs 5291 
C,HaOa 683-5 
CaHaOr 5128 
C 9 K 7 N 6538; 5540 
C,HaO 1501 ; 3698-9 
C,HaOz 72; 591. 1497-8; 1500 
CjHaOj 69; 70-1; 738; 1531-3; 
1537 

C9H«04 73; 115; 759; 2333-5; 

3674; 6397 
CaHaOs 5583 
CaHaNz 365-71 
CaHaBr, 6106 
C,H,N 2284 ; 3709; 4282-5 
C9 H,o0 211; 214; 1507; 3129; 
3706; 4089; 4146; 6431- 
3 

CaHioOz 781; 1552-3; 2458-63; 

2914; 2975-8; 3683; 
3704; 3810-1; 4065; 
4335 ; 4392-4; 5132; 
6221; 6010-2; 6441 
CaHioOi 2405; 2915-7; 3053; 

3072; 3161; 3188; 

3481; 3711-3; 3776; 
4300-1 ; 6361 ; 6424 
CaHtoOa 3052; 3230; 3466; 

4078; 6423 
CaHioOf ^ 21 ; 5686 
CfHnN 196; 5797 
CaHnBr 953 ; 985-6; 5222 
CaHixO 2526; 2986; 3122-3; 
3173-5; 3705; 6430-5; 
5438; 6265-6 
CaHttOt 3449; 4054 


CaHjzOz 147; 1090; 3334; 3410; 

5266; 5617 
CaHjzNz 62 

CaHizS 3176 

CaHijN 654; 2465; 2569-71; 

3170-2; 4228; 5040-1; 
5374-5; 6250-1 
CaHMO 5268-9 
C9H,403 2948 

C9H,404 2142; 2175; 2179; 

2186 

CaH,405 87; 2103 
CaHMOa 1201-2; 3418 
C9H,407 6263 
CaHuNz 597 
CaHiaOz 201 

CaHiaOj 1101; 3139-40; 5777 
C 9 H 16 O 4 596; 2161 ; 2169; 2176; 
2789 

CaHiaOa 60 
CaHizN 1633; 5047 
CaHiaO 1900-1 ; 4265; 5043 
CaHjaOz 432-5; 1142-5; 3108; 

3526; 4174; 4979; 

5042 ; 5396 
CaHiaOj 1892-4 
CaH,*Os 2094 
CaHjaNz 1895 
CaHjaN 4114 
CaHiaCi 4928 
CaHjaBr 4927 
CaHial 4929 
CaHzoO 4918-25 
CaHzoOj 6193 
CaHzo04 3012 
CaHzjN 4926; 6348 

9 III 

CaHjOzCI 1353 
C 9 H 5 O 4 N 4817-8 
CaHsNCiz 2063-9 
CaHaOzNz 4831-5 
CaHaOzBrz 1829 
CaHaNCt 1453-9 
CaHrON 742; 3820-6 
CaHrOCI 1505 
CaHzOzN 4291-3 
CaHrOzBr 921-4 
CaHrOzNa 1499 
CaHrOaN 3871 
CaH704N 4707-9 
CaHrO^Br 76 , 

CaHrOal 93-4 
CaH704Li 117 
CaHr04Na 119 
CaHaONz 1582 
CaHgOzNz 4141-2 
CaHaOzBrx 1830 
CaHaOjIi 3041 
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C9Ha05N2 4752 
CsHsOeNz 3043 
C 9 H 9 ON 1502; 3703 
C 9 H 9 OCI 3708 
CsHsOBr 4333 

C 9 H 9 O 2 N 289-91; 4899; 5586 
C 9 H 9 O 2 CI 797 
C 9 H 9 O 3 N 125-7; 3664 
C 9 H 9 O 4 N 2539; 3099-101 ; 4677; 
5195 

C 9 H 9 O 6 N 3 6318-20 
C 9 H 9 O 7 N 3 2672 
C9H,o03N2 4597; 4766 
C 9 H 10 O 4 N 2 2635; 4591 
C9H,o05N2 4860 
C 9 HMON 26 - 8 ; 780; 2435-6; 

2457; 2972; 3305; 

3707; 4086; 5358 
C 9 HnOBr 987 

C 9 HHO 2 N 18-20; 97-8; 2440-1; 

2953-5; 4302; 4711- 
3; 4764; 5148-50; 

5254 

C9H,,03N 6367 
C 9 HHO 4 N 2361 
C9H|20N2 330; 3134 
C 9 H 12 O 2 N 2 5112 
C 9 H 12 O 3 S 3169 
C 9 H, 302 N 2882 
C9Ht303N 157; 5512 
C9H,403N4 1251 
C 9 H, 4 NI 6267 
C9H,602N2 217; 4906 
C9Ht70N 2107; 6056 
C9H,70CI 5046 
C9H,705N 5033-4 
C9H17N4I 3600 
C 9 H 19 ON 5044-5; 6414 
C9Hi»02N 4784-5 
C 9 H 20 ON 2 1922; 5767 
C 9 H 20 O 4 S 2 5872 
C 9 H 20 N 2 S 1921 
C 9 H 21 O 3 N 6347 
C9H22N2S2 2120 

9 IV 

C9H50NBr2 1848 
C 9 H 7 O 4 NS 3828 
CyHtOsNNa 3666 
C 9 H 9 O 2 N 3 S 2 5670 
C 9 H 9 O 3 NCI 2 2077 
C^HaOjNBrz 1881 
C»H903Nl2 2401-2 
CaHtoONBr 889 
C»H}o 02N2S 5242 
CsHnOiSCi 1383 
C»Hu 02WS 6977-8 
C^HuOaNCl 4582 
C 9 H 14 O 1 NCI 1623 


C9H,502N3S 2890 
C9Hi503N2Br 84 
C 9 H 24 ON 2 I 2 3591 

9 V 

C 9 H 5 ONCII 1392 
C9H«04NSI 3888 
C9H902SHgNa 4052 

10 I 

CioHa 4458 
C,oH,o 2278; 3120 
CtoHu 2089; 5786 
CioHu 1049-52; 1622-4; 2126- 
8 ; 2483-6; 3582 ; 4351- 
2; 5827-9 

CioH,« 870; 1189; 3232; 3972- 
3; 5092-3; 5318; 5576; 
5684; 5704-5; 5709 
C 10 H 11 II 88 ; 1258; 1630-2; 

2514-5; 4023; 5317 
CtoH 2 o 1650-3; 3579 
C 10 H 221 635-8 

10 II 

CioHsClj 6160-1 
CioH« 02 4520-1; 4523 
C,oH«0, 3786-9 
CtoH604 1536; 3328 ; 4477-8 
CioH«Os 3343 
CioH*0» 680-2 
CioH*Cl 2 2009-18 
CioHaBra 1852 
C,oH 7 F 3273 
C 10 H 7 CI 1402-3 
C,oH 7 Br 956-7 
C 10 H 7 I 3891-2 
CioHaO 4489-90 
CioHt02 2348-57 ; 4192 
CioHaOj 743; 4406 
CioHb04 510; 638; 1504 ; 3336; 
3346; 5604 

CioHtNz 2810-3; 6051-3 
C,oH,S 5913-4 
C 10 H 8 CI 4 4473 

C 10 H 9 N 4367 ; 4369-70 ; 4372; 

4374-5; 4529-30; 5229 
CjoHioO 626 

CioH,o02 198; 741; 4191; 5175- 
6 ; 5581-2 

CtoHioOi 637; 771 ; 2980; 4139; 
5094 

CioH,o04 763; 815; 2530-2; 

3067; 3236-7; 3716; 
4017; 4090; 5239; 

5532 

CjoHioOs 837; 4993 
CtoHfoOt 3502 

C10H10N2 2809 ; 4563; 4565; 
4571-9 


CioHnCI 4188 
C,oH,iBr 4152 

CioHizO 51 1 ; 2901 ; 2987; 5377; 

5439-40; 5787-90 
CioHizOz 829; 1280; 3118-9; 

3163-5; 3218; 3223; 
4126; 5185; 5380-5; 
5631 ; 5943; 6256-61 ; 
6481 

CioHizOj 814; 1529 ; 2968; 

5412; 5415; 5446-7; 
6419 

CioHi<204 3187 :6226-7 

C,oH ,2 0s 3414; 6240-2 

CioHrzNa 6363 

CioHnN 3930; 5792-5 

CjoHijCl 1572 

CioH,|Br 915; 926 

C,oH,40 1116; 1119-20; 1256; 

1261; 1571; 2466; 

5436-7; 5938 

CioHmOj 1070; 2091-3; 5937 
CioHuOj 457; 1200 
CioH, 404 2188; 3400 
CioHisN 1046-7; 1256; 2121; 
5818-20; 5946 

C,oHieOl191; 1257; 1512; 

2275: 3233; 5320; 

5472; 5935-6 
CioHijOi 585 

C,oH,« 04 1197-9 ; 2108; 2788 
CioHjtOs 2105 
1673 

CtoHteNa 303; 5606; 5839 
CioH,*Cl 2 1192-4 
C,oH, 7 CI 864; 5319 
C,oH,*0 860; 1260; 1518; 2274; 

2516-8; 3217; 3234-S; 
3974; 4026 ; 5471; 

5706-8 

CtoHiiOz 1190 

CioHttOj 2102 ; 6403; 6410 

C,oH,|04 1905-6; 2106; 2187; 

2203-4; 2796-7; 3450; 
3550 ; 5605 

CioHttOa 2804-5; 6200 
CioHi*N 862; 1203-4; 1207 
C 10 H 20 O 1206; 1259; 1519; 

4024-5; 4326; 5414 
CioHioOz 496-7; 1066; 1206; 

1219; 3010; 3553; 

4331; 4959-60 ; 5703 
CioHto04 1069 
CioHziN 2145; 4029 
CioHaiCI 1646 
CioHjiI 1647 

CioHtiO 1640-4; 1740-1; 2819- 
20; 3106 

CioHaiOa 1634; 1654 
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CioHzaOa 5410; 6703 
CjoHiiOs 6769 
C 10 H 22 S 1751-2 
C,oH22S2 1753-4 
C,oH23N 1645; 1734-6 

10 III 

C,oH4 02Cl2 2020 
C,oH 4 08N4 5854-6 
CioHjOCis 5056 
CioHjOBrj 6107 
CioHsOeNj 6301-4 
CioHsOrNj 6305 
CioHsOtoN 5503-4 
C,oH80Cl2 2019 
C,oH«OBr2 1853 
CioHfiOiNz 5514 
C,oH«0,S 4524 
CioH«04N2 2637-40 
C 10 H 6 O 4 CI 4 3068 
CioHtOjNi 2641-3 
C,oH*NBrj 611^ 

CioHtOCI 1404-6 

CioH7 0Br 958-9 

C,oH7 02N 4772-3:4892-4; 5533 

C,oH70,N 95; 3937; 4775-9 

C 10 H.ON 2 4895 

C.oH*02N2 4780-3; 4830 

CioHaOaS 4465-6 

CioHbO,S 4470-1 

C,oH8 04N2 3329-30 

C,oH804S 4498; 4502-5; 4507; 

4510 

C,oH 805N4 5305 
CtoH8 0i8S2 4461-4 
CioHaCbSz 4491 
C.oHaOaNi 2633 
C,oH« 0«S2 2359 
C,oH«NCl 1395 
C,oH«NI 3889 

C.oHiON 91 , 332-4; 336; 3816- 

9; 4083; 4179-80; 

4567 

C,oH902N 3865 
C,oH904N 4320-2 
C,oH 90 «N 2612 
C,oH,oON 2 5202 
CioHjoOiN/ 2414; 2464; 2981-2 
C,oH,o02Br2 4213 
CioHjoOjNi 4598 
CioH.oO.M* 1541 
CioHioNCi 4531-2 
CwHnON 3111; 5134 
CioH,,OCI 2524 
CioHnOiN 40; 1670 
CioHnOaNi 4681 
CioHnOaBr 3121 
CioH,iO|N 110; 129; 744-8; 
1669; 3110 


CioHnNaCI 4564; 4566 
CioHiaONz 215 
C^oHiaOzNa 1676-7 
CioHiaOsNa 129; 1681; 4734; 

4871 

CioH, 204N2 4596 
CioHizOsNz 2665 
CioHjjON 102-4; 1172; 2417- 

22; 2913; 2934; 

5203; 5386; 5874 
C,oH,jOCl 1346; 5939 
CioH.jOBr 916 
CioHijOI 5940 

CtoHtsOaN 23-5; 2448; 3125; 

4714; 4902; 5373 
CioHtiOiCi 5135 
CjoHrjOjN 4405 
C,oH,,04N3 2619 
C,oH,,N2CI 6364 
CioHmONj 318; 4882 
C,oH,40Br2 1828 
C 10 H 14 O 2 N 2 4717-9; 5115 
CioH,40iN2 5370 
C.oHmOjS 5452 
C,oH, 404S 5942 
C,oH, 4 NBr 927 

CjoHjsON 1262; 2115-6; 2877- 

8; 3124; 3675 
CioHisOCl 1352 
C.oHjsOBr 919 
C,oH, 502N 5181 ; 6476 
C,oH,iO|N 2345; 4696 
C,oH,«0,Na 2776; 2999 
C,oH, 804S 1196 
C,oH,«04Br2 2781 
C,oH, 70N 281; 1195 
CjoH.TNaCi 304 
CjoH, 805N4 6209 
CjoH.aNiClz 5840 
C,oHj,OaN 1649; 4715-6 
CjoHjtOjN 1648 
CioHzaOiS 1756 
C,oH2aO|S 1755 
CtoHzjON 1887 

10 IV 

CtoHsOsN^Na 2642 
CioHsOsSNa 4522 
CioHaOiMCI 1418-9 
CioHfOaSNa 4512 
C,oH*07SxCa 4492 
CtoH*07S2K2 4493; 4495 
CioH«07SxNa2 4494; 4496 
CioH^OiMaS 3240 
CioH70aNS 4475 
C,oH70aSCl 4468-9 
C,oH70iSNa 4472 
C 10 H 7 O 48 K 4500; 4509 
I C,oH 704 SN« 4501; 4511 


CioHsONzS 641 
CioHsOzNBr 940 
CioHgOzNzS 773; 5589 
C 10 H 9 O 2 NS 4467 
CJ 0 H 9 O 2 NCI 2 42 
C,oH903NS 4541 ; 4543-63 
C,oH 904NS 337-40 
CioHgOsNSz 4533-5; 4537 
C,oH907NS2 342; 344 
C,oH 9 09NS3 4554 
C,oH,oONCI 335 
C 10 H 10 O 2 NCI 41 
CioHjoOaNBr 884 
C,oH,o02N4S 5665; 5667 
C,oH,o 04N2S 5680 
CioHijOaNzBr 5390 
CjoHjjOjSCI 1449 
CjoHisOzNaCI 5116 
CioH.sOjNS 2122 
CioHjsOjNzS 853 
C,oH,706N,S 3378 

10 V 

C,oH408NS5Nai 4476 
Ojo H4 08N2SNa2 3241 
CioH508NS2Na2 4901 
CioHfiOvNSjNa 4555 
CioH7 0*NS2Na2 4540 
Cio H707NS2Na2 343 
CjoHaOjNSNa 4542 
C,oH804NSNa 341 
CioHsOeNSaK 4536; 4538 
CioHaOaNSaNa 4539 

11 I 

CnH,o 4304-5 

Cl, H , 8 421-4; 2221; 4158-60; 

5074 
C, 1 H 20 6382 
Cl 1 H 22 6373-4 
CnHxi 6370 

11 II 

C, 1 H«0,o 671 

CuHtN 4487-8 

CnHaO 4482-3 

CiiHgOi 4306; 4480-1 

CnHaOj 3778-85; 4275 

CnH 9 N 5226-8 

CnH.oO 4311-2 

C, 1 HioOa 3131 

C,,H,oO, 3696-7; 3971 

CnHnN 832; 2540-1; 2544; 

2546-8; 4309-10; 

6035-7 

Cn HiaOz 52; 528; 3023; 5151-2 
CmHuOi 739; 6416 
Cn HuO* 636; 834 ; 2941 ; 3225 
CmHmO 1117-8; 6247 



FORMULA INDEX ORGANIC COMPOUNDS 


CtiHm02 794; 1053-4; 3065; 

3222; 3224; 5347 
CnHuOa 1091-3; 5944; 6507 
CnHi60 476 ; 478-9; 1056; 

1079-80; 1115; 5078 
CnHisOa 2231 

C 11 H 17 N 419-20; 4216-8; 5073 
C 11 H 18 O 2 3356 
Cn HJ 8 N 2 480 
CnH2o02 6376 
Ci,H2o03 5778 

C 11 H 20 O 4 1904; 2134-6; 2158; 

2202; 6283 
CnH 2 iN 6381 

CiiH220 1743-4; 3107; 4324; 
6375; 6378 

C 11 H 22 O 2 436-7; 3113; 4172; 

5397; 6377 
Ci,H 2203 1737-8 
CnHziOe 4386 
CtiH240 6371-2 
C 11 H 24 O 3 3390 

U III 

C 11 H 7 ON 4558-9 
CiiHtOCI 4486 
Ci,H704N 4774 
C 11 H 7 NS 4570 
CnH^ON 4484-5 
CiiH^OzN 4308; 5528-32 
CnH903N 4278; 5537 
CtiHioONa 3324 
CiiHmON 3013 
CnHii02N 3867 
C 11 H 11 O 4 N 3102-4 
CiiH, 20N2 565; 2497 
CtiHi202N2 3126; 6365 
CiiHuNI 5539 
CiiH, 304N 29; 2205 
CiiHt30«N3 6296 
CiiHisON 2111; 5364 ; 6411 
C3 iH,502N 1043; 1045 
C 11 H 15 O 3 N 3949; 4064 
C 11 H 18 O 3 N 2 1038 
CiiHjeOjS 1137 
C}tHt804N2 571; 5565 
C 11 HtsOjNx 505 • 

C11H19ON3 1513 
CfiHtfNzCl 302 
CnHzaON 6379-80 
CiiH2302N 3038; 4861 
CfiHisON 1888-9 

U IV 

CiiHiiONtBr 901 
CiiHftOtNiS 5688 
CiiHisOiNtBr 1061 
ISif HfrQtNS 6673 
Off HitOiNkNi 006; 4683 


CnHieOjNzS 854 

U V 

Cn HioOzIMaSNa 5669 

12 I 

CizHa 3 
C 12 H 10 2; 2695 
Ci 2H,2 2507-9; 3089-90 
CnH.s 5179 

CjzHia 2777-8; 3590; 4119; 

6184-5 

C 12 H 22 2083; 2864 
C 12 H 24 2863; 6122 
CnHz* 2856-7 
CtzCito 1629 

12 II 

C 12 H 6 O 3 4474 
C,2H«0,2 667 
C,2H6Cl4 5738 
CizHsO 2763 
C,2H8 04 4459-60; 5037 
CuHeNz 5101-4 
C,2H*S2 5877 
C,2H8F2 2247-8 
CnHiCli 1989-90 
CtzHgBrz 1833 
CnHjN 1231 
CjzHsCJ 1291; 1373-5 
CiaH^Br 878; 933-4 
Ct2H9l 3884-5 
CuH.oO 2719; 4313; 5216-8 
CuHtoOi 48; 2338-43; 3770; 
4526-8 

C,2H,o 04 2817; 5321; 5535 
CjzHtoNj 599; 2279 
CijHioS 2749 
CtaHioS* 2715 
Cl 2 H, oil 2729 
C,2H,oHg 4047 
CizHjoPz 5271 
C.zHioSe 2742 

CnHnN 830-1; 2698; 5153-5 

CnHnWj 247-9; 1762 

C,2H,20 3093-4 

C,2H,202 203 

Ci2Hi20* 3775; 5616 

Cj2Hi20|2 3580 

C 12 HUN 2 313-4; 1710-4; 2726; 

2727; 3685 
Ci 2H|2N4 1696-9 
CiiHjiN 2505-6; 3091-2; 6270- 
3 

C 12 H 11 N 1 262; 1717-a 
Ci2H|jN 5 6058 
Ct2Hi40] 3219: 5776 
Ci2H,404 569; 1122; 2199-201; 

5764 


! Cl 2 Hi 4 N 4 1722; 2269-70 
! C,2H,«0 481-2; 1615-6; 4181 
I C, 2 Hi 602 425; 1113-4; 5075; 
I 5945 

Ci2His03 468 ; 486-7; 584; 

1106; 3117; 3487 
CnHisOa 1270 
CizHisO 426; 452; 477; 4066 
Ci2H,802 1112; 3654 
CwHibOj 5265 
CizHisOt 2146-51 
CnHiaOg 2152 
CuHisN 2775 

C 12 H 20 O 286 I; 3354; 3976; 

5710 

Ci2H2o04 1903 
C 12 H 20 O 6 1666; 2095; 3432 
C 12 H 20 O 7 6187 

C 12 H 22 O 2 1520; 4027-8; 4407 
Ci2H2203 1214 

C 12 H 22 O 4 1745; 1910-2; 2171; 

221 O 1 2552; 2771 
CizHzzOs 1902 
CuHzzO* 1919-20; 2410 
CuHzzOn 3947; 4007; 5663; 
6064 

CizHziN 2085; 3956 
Ci2H240 3952 

C,zH240z 1066; 1639; 3008; 

3950 

C 12 H 24 O 3 1162; 1165 
C 12 H 25 CI 2861 
CizHzsBr 2860 
2859 

CizHztN 6115-6 
CizHioSoz 5953 

12 III 

CizHsOizNz 2764 
C,zH*OiN4 5847-9 
CizH« 09N4 5851 
CizHi*OioN4 5846 
CizHyOiN 4732; 5554 
Ci 2H704N 5551 
CizHgOS 5129 
CizHgOBfz 1834 
CizH,04Nz 2620-3 
CitHfOsNz 2627-a 
CizH80sN4 2598 
Ci 2H»0,N4 5492 
CizHyOCI 1436-8 
CizH»OBr 885; 935; 977 
CizH^OiN 3869; 4587; 472M 
CizHfOjN 4729-31 
Ci2H904Ni 2624-6; 4850-1 
Ci 2 Hf 04 Ns 2618 
CizHgOiNi 2634 
CfiHkOfNf 5495 
CiiHfNS 6138 



FORMULA INDEX ORGANIC COMPOUNDS 


Ct 2 H 9 N 3 S 5922 

C, 2 H,oON 2 615; 2733; 3727-9; 
4884 

Ci 2 H,oOS 2752 

C 12 H 10 O 2 N 2 609-11 ; 662; 4726- 
7 

Ci2H,o02S 2750 
CJ 2 H 10 O 2 S 2 2716 
Ci2Hio 03N2 4593 
Ci 2 H,oN 2 Cl 2 1957 
CizHjoCIAs 2712 
C, 2 H,oCl 2 Se 2743 
C, 2 Hn ON 46-7; 3767-9 
C, 2 Hn 01 2728 
CwHnOaN 31-2; 3031 
Ci2Hn02Nj 4661 
CuHnO^P 2735-6 
C,2H,20N2 1720 
Cj2Hi20jN2 5113 
C, 2 H, 2 NCI 2699 
Ct 2 Ht 2 N 2 S 5886 
C,2H,2N2Cl4 1958 
CuH^NjCI 250 
CuHuOjN 3866 
CuHjjOjN 5476 
CuHtjOeN 2190 
C, 2 H,,N 2 CI 315; 2726 
Ci2H,3N4CI 1699 
C,2H,402N2 2098; 2129 
C,2H,4 08N4 232 
CuHmNI 4368; 4371; 4373 
CjiHmNjCIz 1715 
C, 2 H,sON 770 
CuH.jOjN 39 
Ci 2 H,sO*N, 6297 
C, 2 H,*OCl 2 1381 
C,2H,*0|N2 3231 ; 5091 
CuH.ftOsNj 2528 
CuHjrON 77; 1215 
Ci2H,r04N 2474 
Oj2Ht70uN 2116 

Ct2H,707N 5110 
C,2H,»04N2 5559 
Ci 2 H,iO»N 2 3366-7 
C|2H,90N 2114 
Oj2H2o04Bf2 1896 
CuHziOMCtt 3360 
CuHijOCI 3955 
CiiHaiON 3953 
C 12 H 27 O 2 N 3951 
CizHrrOiB 6117 
CuH2t04P 6121 
C 1 XHUO 4 N 2 3200 
CuHxiNI 5866 
C,|H|oOSii 6197 
CtaHioNcClj 5666 

12 IV 

CttH40||N«8 2765 


CiaHsOj^CU 2043 
Ci2H60eN4S2 5850 
CizHgONzClx 1950 
C,2Hg02SBr2 1835 
CiaHgOaSClz 5180 
C 12 H 8 O 4 N 2 S 2 2655-6 
CizHqOjSCI 5170 
CizHsOaSNa 2751 
C,2 H,o 04N2S 3730 
CjzHioOsNzS 2307; 4728 
CizHnONS 6906 
CizHnOiNS 2701 
C.zH.iOaNzNa 5114 
C,2H,20N2S2 2437 
CuH.iOjNzS 696 
Ci2Ht206N2S2 695 
C,zH,j04NS 2700 
CuH, 40N4S 5893 
C,2H,404N2S 1716 
CizH.fiOzNCl 2413 
C,2H,604N2S 522 
CjzH^OzNzBr 5470 
C,iH2406N*Cu 1522 

12 V 

Ci2H«04N2S2Cl2 1987 
CuH^OfSzUZn 5629 
Ci2H904N2SNa 3731 
CuH^OsNzSNa 2308 
C,2H,402N2Cl2As2 5592 
CuHmOzNsSCI 5337 
C,2H„ON4SCl2 5876 
CuHjsOjNzNa 5002 

U I 

Cl 1 Hjo 3246 
CuH ,2 2731 ; 5245-7 
CijHjs 6175 
CjjHza 6173 

U II 

CiiHgO 3248 
CuH«02 6451 
C,jH,04 3227 
CuH, 05 2891 
CuH,N 142; 4517-9 
CijHioO 724; 3247; 6447 
CijHioOa 3320; 3749; 5159-62; 
6453 

Cl jHioO, 2321-8; 2711; 6133; 
5235 

CijH,o 04 4276; 6224-5 
CijHioO* 5070 
CiiHioNx 690; 1234-5; 4334 
CijHioCIi 726 
C,jH,,N 632; 2271 
CiiH,*0 691 ; 623-4; 4073-4 
CuHuOz 2344 ; 3716 
CiiHuNt 646; 2721 


CijHuN 693; 786; 4219-20 
CizHmNj 2723; 4211 
CisHmOj 625 
Ci 3H,404 740 
CnHuOe 5584 

Ci 3 H, 4 N 2 826; 1721; 4271-3; 
4431 

CnHisN 5426 
Ci 3H,603 2983 
CisHjjgO 1611 
CuHigOj 3483 

Ci3H,804 1028 

CijHzoO 3663; 3913-5 
CuHzoOg 5067 
C 13 H 24 O 4 2123; 2168 
C 13 H 25 N 2862 
C 13 H 26 O 2267; 4408 
Ci3H2602 438: 3181; 4295; 

6176 

CnHzeO 6118; 6174 
C 13 H 28 O 3 1087; 3386 
Ct3H2g04 5399 

13 III 

Ci3H703Br3 6110 

CnHgOClz 1965-6 
CnHgOsNz 2612 
CuHsOsN* 5852 
CJ 3 H 9 ON 145; 2714; 3249; 

4525 

C 13 H 9 OCI 1331 
C 13 H 9 O 2 N 4738 
CUH 9 O 3 N 4670-2 
CijHgOsN 4837 
Ci3H905Nj 4652 
CnH 9 NS 687; 2755 
Ci3H,oOjN2 4645 
C,jH,o 04N2 2629 
CijHioNCl 4519 
CnHiiON 270-2; 631; 715; 

728 ; 3306 

CuHnOzN 3741 ; 5157 
C] 3 Hi 1 02 N 3 4638 
Ci3Hn04N3 4649 
CisHiiNS 5890 

C 13 H 12 ON 2 657-8; 767-8; 826; 

1706-8; 2759-60; 

3737 

Ci 3H,20N4 2709 
CnHizOzNz 4771 
CnHizOzS 5252 
CijHizOjS 5248 
Ci 3H,20$N« 2654 
CiiHizNjS 5892 
Ci 3H,2N4S 2753 
CijHijON 22; 784; 5791 
CisHiiON, 246; 2744-7 
CijHmON* 2710 
CijHuOjNz 5336 
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Ci3H,4N4S 2754 
C 13 H 15 ON 2479 
CtaHisNaCI 827 
CijHjeNI 2543; 2545 
C 13 H 17 ON 3 363 
Ci 3H,803N4 3602 
CisHisON 2774 
CuHzoOzNz 4934-5 
CisHzsOzBr 4153 
C 13 HZ 7 ON 6177 

13 IV 

Ci3H805N3Na 4653 
Ci 3 H 903 SBr 3 6111 
C, 3 H,oONCI 2708 
^sHtoOsSClz 2047 
Ci3Hn03SCI 1439-40 
C 13 H 13 O 2 NS 5972 
C 13 H 13 O 4 N 3 S 5328 
CnHwONCI 785 
CisHisOsNzClj 567 
CiaHisOzNBr 1008 
Ct3H2i02N2Cl 4934 

IS V 

CiiHicOeNHgNa 5591 

13 VI 

Cl 3Hi304N2SA82Na 5593 

14 I 

Ct 4 H,o 538 ; 5095; 5954 

Cl 4 Hi 2 2272; 5642-3 

C 14 H 14 842-3; 2717-8; 2825-9 

CmHic 3576 

C 14 H 22 5758-9 

C 14 HM 5752 

CuHza 5751 

C 14 H 30 5748 

14 II 

Ci«H60a 2872 
Ci 4H«02 548-50; 5097 
Ci4Hi03 3724-6 
C 14 HBO 4 2297-304; 3747 
Ct4H,05 6212-5 
CiiHgOe 5799-801 
C|4H,0» 5575 
Ci 4 HbCI 2 1939-40 
Cf4HBBr2 1803 
Ci4H9Br 968 

C 14 H 10 O 645 ; 561-2; 2730; 

5098-100 

C 14 H 10 O 2697 ; 2293-4 ; 2360; 
5019; 5096 

Ci4H,o 03 714; 760-2; 2298-6 
CuHioOg 766 ; 2688-91 
CmHioOs 5585 
Ct4Hto09 5687 


CmHuN 542-3; 4092-4 ; 4514-6 
CmHuO 1660; 2273; 5144; 

5249-51 

CmHuOz 717; 789-92; 2697; 
4070; 6013-5 

C 14 H 12 O 3 694 ; 699; 809; 833; 

3482; 6038-40 
Ci4H,204 2347; 2368 ; 3486 
CmHizNz 633; 5182 
CmHuN 3011 

CmHmO 806; 2918; 4221 ; 5164 
Cl 4 Hi 4 O 2 2079; 2693; 3202; 

3701-2 

C 14 H 14 O 3 3931 
CmHmOs 5841 

CmHmNz 54; 612-4; 1729-31; 
2696 

CmHmS 1791; 2842 
CmHmSz 805; 2836; 3204 
Cl 4 Hi 4 Ho 4048-50 
CmHisN 1783; 2830-2; 3044; 
4144 

CwHisNj 309-12; 1764; 2431-2 
CmHisP 3045 

CmHibNz 1719; 2720; 3692-4; 

5955; 5959 
C 14 H 17 N 2189 
CuHigO 451 

Ci4Hia04 2130; 2794-5; 4231 

C 14 H 18 O 6 2412 

C,4Hi.09 1269 

Cj4HzoO€ 5781 

C, 4 H 2 zO 3918 

C 14 H 22 O 4 2087 

CmHzzO* 5785 

C^HizOf 5764 

Cl 4 Hz, N 1891 

C 14 H 24 O 2 3355 

C 14 H 24 N 2 300 

CmHzbO, 3524 

Ci4H2*04 1748-50; 1883 ; 2167; 

2177; 2206; 3451 
C,4H2*0* 1757; 2920 
C 14 H 27 N 4456 
CmHzbO 3182; 4451 
Ci4Hz802 2856: 3080; 3552; 

4450 

C^Hz^Br 4457 
CmHmO 2264; 5760 
CuHjoS 2266 

14 III 

C14H4O12N4 1491 
Ct4Hc02Cl2 1941-8 
CMHgOzBrz 1806-9 
CibHbObNz 2695-7 ; 2644 
CuHyOiCl 1316-7 
CuHrOzBr 899-900 
C 14 H 7 O 4 N 4627-8 ; 4794 


CuHzOfiN 4599-600 
CmHbOsS 559 
C 14 H 8 O 7 S 177 
Ci4H«08S2 556 
C 14 H 9 O 2 N 244-5; 4626; 5273 
C 14 H 9 O 3 N 172-3; 327 
C 14 H 9 O 4 N 241-2 
C 14 H 10 O 2 N 2 1690-5; 5163 
CmHioOzSz 1779 
C,4H,o04N2 600-2; 2663-4 
CmHioOsNz 616-8 
CiAHioOeCa 3743 
CmHuON 80 
CmHuOCI 5215 
CMHnOBr 5214 
C 14 H 11 O 2 N 703-5; 1776; 5587 
CmHuOjN 746-8 
CmHizOzN^ 700-2; 5010 
CMH 12 O 3 N 2 546 
C 14 H 12 O 4 N 2 3686-8 
CmH.jON 84.1 ; 630; 776-7; 

5143 

CmHijOCI 1376 
CmHijOzN 720-1; 825 
CmHuONz 533; 4176 
CmHmOS 836; 2919 
CmHmOzNz 598 
CmHmOzS 835; 2843 
CmHuOsS 1554 
CMHUO 4 S 2 3203 
C 14 H 15 ON 1786; 5137 
CuHigOzNz 1759 
Ci4H,404N2 352; 5201 
CmHibNjCI 2432 
Ci 4H,70*N 3856 
CMHigOfSlg 1709 
CwHi.NzClz 5956 
Ci4H,90«N 5108 
C 14 H 19 O 9 CI 44 
CmHziO^N 2159 
CuHzjON, 3916-7 
CmHzbNiCIz 301 
CmHzzOCI 4455 
C 14 H 29 ON 4452 
C 14 H 29 ONJ 4409 

14 IV 

CMH^OaSiNaz 553-5; 557 
CuHrOsSNa 558 ; 560 
C 14 H 7 O 7 NS 4630-1 
CuHrOzSNa 178 
CuHmOCIBr 1435 
CuHiiOiSCi 4189 
CuHMOiNzSz 1732 
Ci 4H,902NS 5980-1 
CuHitOzNsAa 2433 
C} 4 HttO,N,Aa 2434 
Ci4HtiOiN28a 5958 
Ct4Hi704N|8i 6388 



FORMUIA KWEX OROANli? COMPOUNPS 


CmHi804N2S 5957 
C 14 H 20 O 6 N 2 S 294; 4116-7 
C 14 H 22 O 2 NCI 5644 
C,4H2204N4S 4339 
Cf4H23 02NzCI 6366 

14 V 

CuHMOsNsSNa 4328 

14 VI 

CuH,408N2S2A62N«2 5674 

15 I 

CtsHio 3245 
C,5H,2 4127-8 
C, 5 H ,4 2985 
C, 5 H ,8 470 
C,5H24 1263 
CijHji 5060 

15 II 

Ci5H8 04 551-2 
Ci 5H80« 176; 2305-6 
Cl sH,o02 539-41 ; 640; 3243; 
4129 

CisH.oOj 2758 

Ci5H,o04 1494-5; 4101 

CisHioOi 727; 769; 772; 2874 

CisHioO* 5806 

CisHtoOy 5806-7 

CisHnN 5230-3 

CisHizO 627 

CisHuOz 1781 ; 3763; 5172-4 
CisHuOj 1492; 2258; 4140; 

6002 

CisHuO* 120; 4143 
CiiH.iN 2510-1 
CisHijN, 5199 
CisHmO 1787; 2838 
CisHmOz 2739; 5190 
OhHmO, 2409; 2833-5 
C,sH, 4 04 180; 4307 
CnH,4 0* 3484; 5264 5594 
CisH,*0 1573 
CisHifcOz 2694 
3409 

C,5H,*0, 2899 
CisHitN 2984 
CisHitNi 2837 
Ci5Hi80 47! 

C,5H,8 03 5598 
CisHaoOz 3497 
C 18 H 10 O 4 2170; 5597; 5599 
Ci»H,oN 4 5713 
CtsHziOid 4385 
Ci*H |4 0 5595 
CtsHa408 5765 
CisHuOt 867 ; 86 $ 

CuHwO* 3421 


CisHzaOz 4032 
C,sH2804 2157 
C 15 H 30 O 2265 
C 15 H 30 O 2 4303 
CisHjf Br 5063 
C 1 SH 32 O 5062 
CisHjjN 6074-6 

IS III 

C 15 H 9 O 4 N 4770 
C.sHnOjN 4633 
C,5Hn04N 4641 
CisHiaONa 2722 
CisHiaOBfa 628-9 
CisHiaOaNa 2724 
CisHtaOsNa 3326 
CisHiaOsNa 3353 
CisH.aNaS 317 
CisHuON 30 
CisHMOaNz 4005 
CisHisON 812; 2442 
C 15 H 15 O 2 N 2761 ; 5588 
CnHjsOaN, 4376 
CisH.iONz 2467; 2M7-9 
CisH.ftNzS 2844-6 
Ci 5H,7N4CI 4585 
CisHzsOzBr 863 
CisHiiON 5059 
CisHjjOjB 6077 

15 IV 

CishUOsNCl 4629 
C,5Hn04Nl4 5947 
C,5 Hm 04N,S 679 
C,5H,40N2CI 144 
CisHMOzNjNa 4377-6 
CisHioONI 2480 
CisHzsOzNS 5976 
CisHisOzNzCl 5032 

U I 

CtftHto 5481 

CiftHia 5204-5 

C,*H ,4 2453-5; 2525; 2969 

Ci»H ,6 2277 

CuHz* 1739; 5068 

Ci^Hio 3571-2 

Ci«Hi 2 3570 

Ci*Hj 4 3569 

U II 

CuHioNz 4513 
Ci*HuOj 5324 
C,*H,*Os 874 
CiaHiiO, 3498 
CnHiiOr 5556 
Ci«H,iN 5206-7 
660-1 

Ct*H,402 798 


Ci«H,403 718; 2257 ; 2979 

3485; 5991 
C,6Hi4042748; 3447 
CicHmOs 875 

Ci6H,4 06 3500; 3559; 3672 

5326 

C 16 H 14 N 2 3242 
CicHiftOz 719; 1782 
CisHisO* 1264 

CieHigO 1121 

CieHjgOz 3448 
CiftHisOi 2692 
Ct6H,804 3457 
CieHigOe 3710 
CieHigOio 3310 
CisHibNz 2738 
CieHi^N 2988 
CjfiHzoOio 1268 
CifiHzoNz 5830 
CifiHzi Nj 5833 
C 16 H 22 O 4 1908 
CisHzzCe 2096 
CieHzzOs 152 a 
CisHzaOu 3362-3 
C 16 H 24 O 4 2086 
CjeHzsOz 1742 
CieHisOz 3680; 5029 
CiftHjoO 4446 
CiftHioOz 3849 
CieHjoOj 1224 
CiftHjiN 5028 
CieHjzO 5023 

C 16 Hu Oz 2263; 3088 ; 5022 

5749 

Ci«Hi 204 2234 
CisHjjBr 1276 
CiftHjjI 1277 
C,6H,40 1275; 2684 
C 16 H 34 O 3 466 

18 III 

Ci6H,o02N2 3857; 3862 
C,8H,o 04N2 850 
CieHuOzN 5234 
CiftHnOjN, 4648 
3863 

CiftH.jOisN, 1542 
C,6H,40,N2 1509 
CisHisQjN 3848 
CieH.^OzNz 1671; 1780 
CisHitON, 124 
ChHitOzN 5165 
Ci6H,»OzNz 606-8 
CiftHiaOaNz 851 
Ci^HzoNaCI 253 
Ci^HztOsNz 737 ‘ 

CieHjtOCI 5027 
CieHuON 5024-5 
C,«HhNI 6727 
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10 IV 

CieHsOzNIa 2384 
Ct6Hio05NzS 3861 
Ci6Hio 08N2S2 3860 
CisHtiOioNsS 5491 
Ci«Hi 209N4S 5494 
CisHuOaNS 5208 
Ci«Hu 03N3S 331 
CicHisOeSzCa 6460 
C 16 H 18 N 3 SCI 4427 
Ci6H,90N3S 4426 
Ci«H 2402NCI 764; 2119 
Ci8H240eN2S 2447 
Ci8H2702N2CI 276; 736 

10 V 

Ct8 Hs Os N 2 82^02 3858 
Ci6H909N4S2Na3 5694 
Gi8H90ioN3S2Na2 4647 
Ci8Hn04N2SNa 4994<5 
Ci«Hi404N2A82Na2 581 

17 I 

C 17 H 14 817-8 
C 17 H 28 3180 
CnHjc 3508 

17 II 

C, 7 HnN 547 
C 17 H 12 O 5210-1 
Ci?H,202 4556-7 
C 17 H 12 O 3 4568-9 
GitHmO 819-20; 1506; 1775; 
5209 

Ct7H'i4N2 689 
C, 7 H, 5 N 6031-4 
0,7 Hi 5 N 3 5961 
0,7Hi802 5192 
0,7 H , *03 3220; 5387 
Ci7H,60« 4277 
Ci7H,807 3229 
C 17 H 19 N 3 143 
C, 7 H 2 iN 3 592 

C,7H2203 866 
Ny 5834 

C 17 H 24 O 2 4030; 4977 
O 17 H 24 O 3 4031 
O 17 H 28 O 4 868 
0»7Hj20i 5780 
Cf7H340 2685; 4015 
Ct7H3402 4014; 4330; 5061 
Ci7H380 3509 

17 III 

Ct7H904N 174 
C 17 H 11 O 1 N 3801 
0i7Ht20fN2 2599 
C,7H,30N 765 
C 17 H 10 ON 2 2137; 4436 


O 17 H 20 O 3 N 2 2687 
0,7H2o05N2 5117 
C, 7 H 2 oO«N 4 5563 
C,7H220N2 4435 

17 IV 

C,7H,90N2CI 5519 
C,7H2403N3Cl3 364 

17 V 

C,7H„0,oNS2Na2 175 

It I 

0,8 H, 2 650; 1493 
0,8 H, 4 2703-5 
0,8 H, 8 5555 
0,8 H 20 2476 
OisHjo 3575; 5867 
0,8 H 34 4942 
0,8Hj* 4941 
I 0,8 H 38 4938 

It II 

0,8H,o02 1496 
Ci8H,204 1658 
0,8H,2N2 2814-6 
C,8H,40 821 
0,8H,40, 1503 
0,8H,404 3790; 5020 
0,8H,sN 6328 
OisHisN, 659 
0,8 H, sAs 580 
OtsHisBi 857 
0,8 H, 5 P 6342 
OisHijSb 563 
0 , 8 H ,«02 1508 

C,8H,*04 1785; 1788; 3924-5 

C,8H,«07 6394-5 

OisHisNz 6336 

0,8H,7Nj 2438-9 

C,8H,802 2883-4; 2886-8 

OibH.sOi 1055 

C,8H,804 1790; 2921 

OiiHisOs 1792 

OiaHioOi 2209 

CisHaiOi 2903 

CjsHzjNj 4133 

0,8H2402 2900 

C,8H24 05 2902 

C,8H2«04 1746-7 

0,8H2*0,2 3610; 3612 

0,sH2sO4 2873 

0,8Hjo02 3977 

C,8Hjo04 2084 

0,8 HjzOi 1279; 2871; 3976; 
5639 

OisHjiOs 5569 
CisHjzOa 5641 
Ot|Hi|0« 3434-5 


0,8 HJ 2 O 7 6119 
C,8Hj20,6 5549 
C,8Hj402 2870; 3495; 4992 
C,8H)403 5566; 5568 
C, 8 H 34 04 1909; 3452 
C,8H340« 2097 
0,8H35N 5638 
OisHseO 5633 

0,8H3sO2 1274; 2683; 3112 

5631 

CiaHjeOj 3829-31 
0,8H3804 2365-6 
OisHjtI 4940 
0,8H,80 4939 
O 18 H 39 N 6210 

U III 

0,8H,oOtN2 3859 
C,8H,20N2 670 
C,8H,204N2 3205 
C,8H,402N4 1778 
0,8 H, 4 Os Ca 116 
0,8H|408Mg 118 
CisHisOjP 6343 
0,»H,504P 6341 
C,8H,sCiSn 5948 
CfsHtsOizBi 858 
0,8 H, $ 0(285 564 
0,8H,802N2 508; 5171 
CisHjrOsNa 5120 
C,8H,804N2 5590 
C,8H2jt04N4 5193 
CisHnOjN 1227 
CisHssOsNa 5567 
0,8 His 001 5637 
C,8H,tON 5634 
C,sH3902N 5632 

U IV 

Ci0H,2O4Cl3P 6165 
C,8H,3 04CI2P 2046 
C,8H,404CIP 2713 
CitH,sOS,P 6350 
OtsHjiOiSP 63W6 
OisHi^OiNiS 3827 
0,sH,80«N2Ca 3665 
0,8H2302N2CI 2910 
0,8H2804N2S 655 
0,8H}2 OsN 2S 5031 
0,8H320toN20a 5035 

U V 

C,8H,40|Ni8Na 4056; 4996 
It I 

0,9 H,$ 6339 
0,9H,« 802-3; 6337 
C 19 H 40 4906 



FORMULA INDEX ORGANIC COMPOUNDS 


M II 

CifHij02 4479 
CtfHtsN 6147 
CisHuO 2741 
C 19 HMO 2 652; 5255 
Ci9H|403 693 
Ci»Hm05 2766 
C, 9 H, 5 N 725 
Ci 9 H, 5 CI 6333 
CiiHisBr 6330 
Ci 9 H,eO 6331 
Ci9H)903 3963 
Ci 9 H,*N 2 729 
Ci 9 H, 7 N 364-5; 804 
Ci9H,7N3 6334-5 
C»9H,.0 2824 
C, 9 H„Oi 1758; 3221 
Ci,H„N 2 1733 
CisHisN, 6071-3 
C 19 H 22 O 3 5004 
Ct»H2,02 1657; 5711-2 
C,9 Hk,02 509 
C 19 HMO 2 4327 
Ct9Hj,0 2682; 4261 
Ci9Hj,02 4381; 4909 

19 III 

Ci9H,,09N, 6322 
Ci9H,307Nj 6321 
Ci9HuOsS 5127 
Ci9H,,02N 212 
C,9H,70aN 3130 
Ci9HitN,Ci 5039 
C,9H„0N3 5038 
C 19 H 20 O 4 N 2 568 
Ci9 Ha, OtN 6420 
Ci9H2402Bfa 865 
19 IV 

0,9H,o03SBr4 5724 
C, 9 H,oOsSL* 5815 
C/, 9 H,oO, 3 N 4 S 5858 
C,9H,40NCI 3980 
C, 9 H,cOaNCI 213 
29 I 

CaoH,4 2574-5; 5156 
CaoH.g 2756-7 
CioHia 5293 
CaoH4o 5297 

CaoH4a 1017; 2868 ; 5294 

29 II 

CaoHiaO, 3244 
C»H,aOi 3250 ; 3720 
CioH.gO 4560-2 
CaoH,40i 2336-7; 5292 
OioHuOa 2737; 5121; 5553 
CaoHigOt 3254 
CaoHuNa 604-5 


CaoH,4S 2583-4 
CaoH,4Ho 4045 
CaoHisN 2576 
CaoHisNa 251; 1763 
CaoH,*Oa 6327; 6338 
CaoHigOi 5573 
C2 oH, 604 5122 
CaoHigNa 3690-1 
C2 oH, 6N4 4872 
CaoHigO 6332 
CaoH.gOa 529; 3717 
CzoHigN 1784 
CaoHaoNa 2839-40 
CaoHaiNj 3962 
CaoHa404 1555 
CaoHagOj 2209 
C2oHag04 2088 
CaoHjoOa 1 
CaoHjoOg 1027 
CaoHjaNa 3961 
CzoHjgOa 3014 
CaoHMOa 3109 
CaoH4oO 6298 
CaoH4oOa 574; 3153 
CaoH420 2869; 5295 

29 111 

C2oH»05Br4 2875-6 
CaoHf05l4 2896-7 
CaoH,oOiCla 3252 
CaoH,o04Cl4 5744 
CaoH,o04Br4 5722 
CaoHioOgl* 5813 
CaoHjoOsCIa 1999; 2000 
C/aoHjoOsBfa 1838-9 
CaoH,oO$Ia 2392 
CaoH,oC)$N*2 3251 
CaoH,40Na 619-20 
CaoH.gONa 722-3 
CaoHaoOsNa 566 
CaoHaoNjCl 5571 
CaoHa.ONj 5570 
CaoHa2 04Na 5307 
CaoHjjON 4454 
CaoH4,ONa 5296 

29 IV 

CaoH*05Br4Naa 2876 
C2oHg05l4Nta 2897 
CaoHa04Br4Njia 5723 
C2oHg04l4Naa 5814 
C2oH,4 0iSaCa 4499; 4506; 4508 
CaoHioOaNjCI 1025 
CaoHjaOaNaS 3676-7 

29 V 

CaoHgOgBraHoNaa 4041 
CaoH*OioS2Br4Nai 998 
CaoH,,0,oNaS|Naj 3732 


21 I 

CaiH,* 822; 2680-2; 4190 
Ca, Hao 5183 
Ca, H 42 3504 
Ca, H 44 3503 

21 II 

Ca, H ,40 2577-9 
Ca, H,gN 2 3978 
Ca, H,*0 2078 ; 2740 
Ca, HjgNa 233; 3700 
Ca,H2o06 1575 
Ca, H 20 O 9 227 
Ca, Ha, N 6084 
CaiHaiNj 512 
Ca, H 24 O 4 21 53 
Ca, HjoOa 5333-4 
C 2 ,HsoN 2 5761 
Ca, H 32 O 2 4084 
Ca,H320n 3365 
Ca, H«Oa 5329-32 
Ca, HmOs 3423 
Ca, H 40 O 3 5782 
Ca, H 4 a 04 3415-6 

21 III 

C2,H,50N 698 
Ca, HjsObN 6081 
Ca, HigONa 2585 
CaiHigOsS 1560-1 
Ca, HaoOgNa 228 
Ca, Ha,OjP 6354-5 
Ca, H2,0*P 6351-3 
Ca, HaiOsNa 2779 
Ca, HagONa 5760 

21 IV 

Ca, H,405SBr4 5718 
Cai H,g05SBra 1832 
Ca,H2,03SP 6356-8 

22 I 

CazH.g 1777; 5299 
CaaHgg 2855 

22 II 

CaaH,5N3 5572 
CaaHigOs 6082-3 
CaaHigOs 4999 
CaaH,g04 1548; 1789; 2841 
CaaH2o04 1549 
CaaHaaO# 5306 
CaaHagOi 5596 
CaaHaaOj 507 
CaaHigOa 2932 
C2aH4oOa 624 
C 22 Hga Oa 873 ; 1 1 1 0 ; 2892 
CaaHgaOs 1127-8 
CaaHgaOg 1924 ; 3201 
CuHaaO 2893 



mnmjiA index organic compounds 


OziHmOi 623; 1129-30 
Cz2H4404 2309 

22 III 

Cz2Hi60N4 5664 
0z2. Hal O 2 N 5603 
€22H2304P 2707 
CZ 2 H 40 O 4 N 8 3601 

22 IV 

C22H2404N2S 2642 

23 I 

C23H4s6171 

23 II 

GajHiyN 50 
CwHieO 2732 
C 23 H 22 O 6 1655; 5574 
C 23 H 22 O 7 5699 
CzaHzcNz 3964 
CMH 27 N 3 5844 
CmHjzOs 5645 
C 23 H 44 O 2 475 
CzjHaO 2850 
Cz3H4<02 488-9 

23 III 

CzjHzjNzI 2144 
CuHzsOiNj 5838 
CmHzsNzCI (ZnCf 2 » 3993 
CuHzsONz 5835 

23 IV 

CuHmOsNjCI 1760 

24 I 

C24Hit 6329 
C 24 HS 0 5747 

24 If 

CMHieOr 3253 
C24H2oOt 3420 
Ca 4 H 2 aN 2 2706; 5863 
C24H2oPb 3959 
C24H2eSn 5952 
C24H2i04 4931-2 
C24H2tN2 5837 
C24H4 o02 5238 
CMH 40 O 4 1479 
C 24 H 40 OS 1487 
C 24 H 44 O 4 3425 
C24H4«03 3954 
C84H4«02 3970 

24 Iff 

Ci4Htt04p 2762 
C24H|fOsf« 1675 
CuHtoBrAa 5859 


C 24 H 21 03 N j 801 
C 24 H 2 SON 3 749 
C 24 H 28 ON 2 5836 
C24H28N3CI 5077 
C 24 H 29 ON 3 5076 
C 24 H 41 ON 5636 

24 IV 

C24H|402N2S2 3868 
C24H2«04N4S 316 

24 V 

C24H2o08N2S2Ba 2702 

25 I 

C 25 H 20 5864 
C 25 HS 2 5058 

2S If 

C 25 H 21 N 3 5862 
C 25 H 22 OJ 2885 
C 25 H 26 O 9 3226 
C 2 SH 30 O 4 4933 
CisHjiNj 3598 
C2$H5 o02 3847 

2S III 

C25H2oON 2 5865 
C25H2$N2l 5316 
C25H27N2I 5003 
C25 HjoN 3CI 3593 
CasHjiONj 3592 

25 IV 

C 2 $H 2 *ON 2 l 2144 

2t I 

C24H,8 2734 
C 2 «H 2 o 5861 
QwH 22 5860 
C24H52 1271 
C2*H54 3567-8 

26 II 

C 2 «H 2 oO 731 
C2*H220 692 
CaiHziOi 732; 2853 
C 28 H 22 N 4 706-7 
C 28 H 42 O 11 3364 
ChHso04 3458 
C2«Hs202 1272; 4983 
C2«H540 1873 

28 III 

C24Hjf04P 1907 
CzaHsiNiOz Zm 
C2«H4]0|N 3440 


28 IV 

C26H4206NNa 3441 
C 26 H 45 O 7 NS 5697 

26 V 

C26H4407NSNa 5698 

27 I 

C27H,8 6362 
C 27 H 56 3507 

27 II 

C27H2«07 6085 
C 27 H 38 O 4 596 
C 27 HJ 8 O 4 594 
C 27 H 44 O 3 5602 
C27H*4 04 1478 
C27H4«0 1480-2 
C27H480 2276 
C 27 HJ 0 O 8 3424 

27 III 

C 27 HJ 4 ON 2 5762 

27 IV 

CzTHzaOsSBfz 1879 
C 27 HJ 4 O 4 N 29 5763 

28 I 

CziHss 4937 

28 II 

C2«H,b04 4497 
CzbHzoNz 234 
C28Hk)04 5941 
C^2bHi4 0j5 3560 
C2»H*4 0 1187; 2889 ; 3979 
C2*Hs4 0i 4453 
C2bH54 04 2227 

28 III 

CZ.H 24 O 7 N 2 4997 
CzaHjiOnN, 1044 

28 IV 

CmHjiOjNiCI 5766 

29 I 

CziHio 4907 

29 II 

CzfH4a02 1483 

29 III 

CzfHjsNzI 1580 

SO I 

CmHm 4021 
C»H»2 8057 



mt 


rORMULA INDEX DRCANIC COMPOUND 


M II 

C^H4«Oa 4444 
C 30 H 50 O 2 1486 
^J3oH5804 8461 

M III 

Cs6Has04P 6184 
CJ 0 HMO 4 P 6120 

51 I 

Cji H«4 3505 

31 II 

C3!H4«Oa 4342 
CjiHizO 5030 
Cj,H *2 02 4022 
CJ 1 H 44 O 4449 

SI III 

C3iH4|ONj 3191 

52 I 

CiaHM 2066 

32 II 

CizHsaOt 2867 
Ci2H«20i 5026 
CjiMmOx 1278 

t2 III 

C»2HmO,N4 851 
Cj2Hj»0|N4 852 

12 V 

OjxHuO^NiSzNta 1827 

53 I 

C„Hm 6389 

n II 

CiiH^xO* 3422 
GiiH«0* 4448 


34 I 

CmHto 5868 

34 II 

CJ 4 H 50 O 2 1484-5 
Ci4H4404 3464 

34 IV 

C34Hj305N4Fe 3499 

34 V 

C34H2604N6S2Na2 733 
C34H2«0,4N6S4Na4 3228 
C34Hi204N4CIFe 3501 

35 I 

C 1 SH 72 5080 

35 II 

CisHzaOi 647-8 
Ci5H4oOt2 3239 
CJ 5 H 52 O 4 4343 
CjsHtoO 5640 

35 I 

CmH74 36 1 3 

35 II 

ChHmOs 849 
C^HtoOi 5635 

35 III 

CMH 27 O 4 P 6360 
GMM 43 O 4 P 1146 

35 fV 

1890 

37 V 

Ci7H2709N3S,Na2 6345 


38 II 

CaaHsoOi 6340 
CMH 74 O 4 3467 

38 III 

GaaHsaNjCI 516 

39 II 

C 39 H 74 O® 3426 

48 I 

C4oH5« 1252*4; 3985 

48 II 

C 40 H 50 O 2 5562 
CwHseO 1570 
CioHjftOz 6452 

42 IV 

C42H,4 0,NP 3960 

45 II 

C45HreO« 3427 

SI II 

Csi HsfeO^ 3431 

12 III 

C52H540iiN4 3994 

17 II 

G57H>o40s 3430 
Cf7HnoO| 3433 

53 II 

C*iH,220, 3419 

59 IV 

C*9H7»MiCl72n2 3993 

75 IV 

C7*H*404NiS €344 
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MELTING POINTS OF ORGANIC COMPOUNDS 

The compounds below are arranged in the order of the ascendii^ values of the 
melting points^ an arrangement intended to serve as an aid in the identification of 
organic compounds. The values given may be uncertain by one or more units in the 
last figure and consequently are not to be used as fixed points for calibration. See 
special table for Calibration of Thermometers and Thermocouples. The numbers listed 
under a temperature-interval heading refer to the compounds with corresponding 
numerical listings in the table Physical Constants of Organic Compounds. Thus, under 
the temperature interval 186° to 190° C. is listed No. 31 which is acetamino^-naphlhol^ 
m. p. isr C. 


Mow -1400 e. 

183; 872; 1022; 1239; 1772; 2246 ; 2904 ; 3192; 
3604; 3656; 3933; 4061 ; 4209; 5084; 5338; 5459; 
6203; 6435 

-1300 ^ c. 

202; 499; 501; 1021; 1074; 1147; 1156; 1248; 
2478; 3015; 3517; 3957; 5083; 5346 ; 6434 

-1200 ^ 

5; 193; 502; 990; 1072; 1621; 1631; 2783; 2911; 
3083; 3271; 3515; 3606; 4154; 4155; 4199; 
4298 ; 5083; 5368 ; 5400; 6248 

-ur to -no® c. 

81; 199; 406; 988; 1035; 1057; 1059; 1103; 
1175; 2246; 2911 ; 2946; 2989; 3210; 3280; 3513; 
3514; 3516; 3518; 3556; 3607; 3657; 4154; 4917; 
4946; 4949; 4956 ; 5388; 5401 ; 5424 ; 5950; 6180 

-lor to -1090 c. 

225; 415; 1019; 1036; 1040; 1095; 1238; 1240; 
1247; 1400; 1609; 1923; 2778; 2782; 3062; 3077; 
3096 ; 4238 ; 4424 ; 4827 ; 491 6 ; 4947 ; 5087 ; 5372 

-SO® to -sr c. 

56; 75; 208; 1031; 1089; 1097; 1142; 1160; 
1174; 1599; 1619; 1898; 1993; 2214; 2429; 2499; 
2973 ; 3006; 3186; 3288 ; 351 2 ; 3603 ; 3605 ; 3655 ; 
3973; 4087; 4100; 4105; 4147; 4169; 4183; 4242; 
4357 ; 4429 ; 4733 ; 4828 ; 4953 ; 4960 ; 4986 ; 5086 ; 
5345; 5360; 5363; 5365; 5378; 5379; 5392; 5408; 
5417; 6418; 5960; 6348 

- 00 ® to -or c. 

130; 135; 146; 151; 220; 1041; 1049; 1050; 
1064 ; 1 1 04 ; 1 1 73 ; 1 246 ; 1 378 ; 1 684 ; 2472 ; 2473 ; 
2660; 2935; 2950; 3007; 3019; 3142; 3158; 3279; 
3285; 4088; 4164 ; 41 70; 4171 ; 4232; 4349 ; 4422; 
4735; 4911 ; 5352; 5369; 5371 ; 5389; 5418; 6121 

-70® to -70® C. 

37; 421; 432; 447; 483; 989; 1029; 1034; 1104; 
1125; 1265; 1379; 1624; 1636; 1825; 1886; 1914; 
2051 ; 2240 ; 3048 ; 31 38 ; 3279 ; 341 8 ; 3421 ; 3449 ; 
3474; 3558; 3658; 4182; 4355; 4965; 4991 ; 5300; 
5366; 5441; 6155 

-00® to -or c. 

89; 1042; 1083; 1141; 1163; 1380; 1477; 1559; 
1740; 1821 ; 2172; 2502; 2569; 2769; 2784; 2965; 
3029 ; 31 08 ; 31 94 ; 3266 ; 3628 ; 3708 ; 4287 ; 4697 ; 
4910; 5046; 6773; 6426 

-5r to -ir c. 

132; 136:412: 724; 781; 886; 1039; 1052; 1171; 
1218; 1237; 1281 ; 1344; 1595; 1638; 1864; 1870; 
1970; 2133; 2184; 2242; 2407; 2471 ; 3269; 3459; 
3624; 4053; 4125; 4163; 4166; 4214; 4289; 4387; 
4392; 4428; 4944; 5318; 5380; 5710; 6159; 6255; 
6399; 6407; 6448 


-4r to -49® C. 

49; 319; 994; 1167; 1179; 1180; 1301; 1324; 
1467; 1606; 1663; 1735; 2138; 2180; 2184; 2193; 
2749 ; 2772 ; 2937 ; 301 0 ; 31 1 3 ; 31 1 4 ; 3257 ; 3258 ; 
3263 ; 3521 ; 3631 ; 3637 ; 3944 ; 4 1 74 ; 4 1 95 ; 4694 ; 
4980; 5146; 5317; 5357; 5483; 6254; 6255; 6285; 
6457; 6504 

-SO® to -S9® C. 

537 ; 796; 843; 902; 1000; 1209; 1466; 1565; 
1588; 1635; 1824; 1857; 1865; 1883; 1994 ; 2053; 
2109; 2121 ; 2128; 2195; 2772; 2786; 2863; 2975; 
3026 : 3047 ; 3084 ; 331 8 ; 3406 ; 3445 ; 3527 ; 3529 ; 
3530; 3631 ; 3637; 4184; 4384; 471 1 ; 4737; 4919; 
4959 ; 4962; 5111; 5646 ; 5739 ; 5786 ; 5923 ; 5997 ; 
61 22 ; 61 52 ; 61 98 ; 6206 ; 6382 ; 6399 ; 6406 ; 6427 

-2r to -2r c 

68; 91; 211; 306; 470; 642; 735; 800; 916; 926; 
933 ; 948; 986 ; 999; 1014; n28; 1053; 1075; 
1140; 1152; 1162; 1183; 1185M233; 1243; 1340; 
1346; 1361 ; 1377; 1381 ; 1402; 1442; 1459; 1474; 
1475; 1623; 1635; 1783; 18?3; 1880; 1905; 1910; 
1953; 1981 ; 2106; 2126; 2’ 27; 2195; 221 1 ; 2213; 
2403; 2484; 2485; 2486; 2559; 2718; 2771 ; 2879; 
3016; 3030; 3035; 3057 3084; 3089; 3168; 3265; 
3272; 3377; 3393; 3411, 3423; 3462; 3519; 3544; 
3683 ; 3846 ; 3879 ; 3958 ; 3968 ; 4025 ; 41 96 ; 4201 ; 
4237; 4265; 4282; 4304; 4372; 4407; 4729; 4736; 
4765 ; 4891 ; 4920 ; 4964 ; 5054 ; 5068 ; 5085 ; 51 05; 
5224; 5241 ; 5351 : 5375 ; 5429 ; 5828 ; 5895; 5993; 
5995; 6017; 6042. 6103; 61 16; 6119; 6143; 6167; 
6253; 6370; 6454; 6503 

-ir ta ▼ir c. 

55 : 57; 137; 190; 230; 409 ; 493; 535 ; 544; 635; 
716; 782; 915; 936; 1012; 1060; 1310; 1314; 
1343; 1391 1538; 1596; 1952; 2101 ; 2109; 2230; 
2481 ; 2507; 2517; 2636; 2831 ; 3049; 3080; 3090; 
3163; 3166; 3170; 3223; 3272; 3444; 3463; 3520; 
3547; 3629; 3638; 3639; 3647; 3705; 3714; 3756; 
3846; 3955; 3976; 4010; 4080; 4126; 4138; 4172; 
4181 ; 4229; 4265; 4266; 431 1 ; 4403; 4788; 4844; 
4961 ; 4973; 5011 ; 5249; 5341 ; 6538 ; 5741 ; 5751 ; 
5885; 5905; 5992; 5995; 6157; 6166; 6471 

r ta -r c. 

65; 68; 133; 231 ; 321 ; 482; 513; 753; 755; 793; 
917; 946; 953; 980; 996; 1011; 1023; 1166; 
1178; 1186:1208; 1221; 1224; 1255; 1309; 1334; 
1363; 1387; 1501 ; 1591 ; 1748; 1812; 1907; 1928; 
2046 ; 2075 ; 2097 ; 21 74 ; 2239 ; 2468 ; 2707 ; 271 3 ; 
2762; 2768; 2856 ; 2864 ; 31 1 5; 31 59; 3161 ; 3256; 
3262; 3273; 3344; 3430; 3597; 3733; 3855; 4026; 
4200; 4219; 4257; 4317; 4367; 4380; 4456; 4839; 
4844; 4918; 6322; 5414; 5482; 5719; 5720; 5827; 
6173; 6375; 6378; 6482 

1 to tr c. 

7; 155; 531 : 532; 534 ; 643; 656 ; 753; 755; 762; 
807; 945: 9M: 971 ; 972; 995; 1005; 1015; 1016; 
1092; 1136; 1184; 1258; 1333; 1387; 1427; 1436; 



809 


MELTING POINTS OF ORGANIC COMPOUNDS 


1468; 1470; 1511; 1543; 1546; 1601 ; 1640; 1811 
1837; 1858; 1928; 1985; 2083; 2097; 2174; 2206 
2237; 2389; 2393; 2396; 2428; 2450; 2468; 2M7 
2742; 2827; 2914; 2943; 2968; 3067; 3088; 3093 
3095; 3107; 3151 ; 3196; 3199; 3217; 3233; 3296 
3301 ; 3424; 3428; 3504; 3570; 3627; 3956; 4097 
4108; 4144; 4295; 4326; 4370; 4434; 4457; 4623 
4646; 4688; 4796; 4868; 5060; 5061 ; 5107; 5179 
5348; 5568; 5582; 5643; 5748; 5752; 5897; 5910 
5974; 6243 

to 20** C. 

10; 36; 43; 51; 85; 149; 569 ; 678; 894 ; 898 
1005; 1112; 1129; 1136; 1220; 1276; 1302; 1318 
1319; 1336; 1346; 1348; 1349; 1383; 1546; 1558 
1617; 1645; 1743; 2085; 2092; 2147; 2153; 2188 
2200; 2218; 2224; 2234 ; 2237; 2278; 2331 ; 2428 
2533; 2554 ; 2825; 2909; 2914; 2915; 2939; 2953 
2956; 3023; 3088; 3336; 3381 ; 3428; 3478; 3524 
3528; 3569 ; 3571 ; 3572; 3940; 4096; 4241 ; 4302 
4303 ; 4324 ; 4369 ; 4456 ; 4673; 4713; 4838; 4845 
4865; 4887; 4941 ; 4992; 5027; 5042; 5061 ; 5063 
5136; 5196; 5221 ; 5283; 5433; 5439; 5463; 5513 
5525; 5581 ; 5658; 5749; 5758; 5759; 5797; 5853 
5894; 5908; 5910; 6078; 61 12; 6135; 6154; 6178 
6201 ; 6246; 6300; 6349; 6371 ; 6372; 6462; 6477 

6484 

to ir c. 

51; 62; 106; 452; 471; 481; 488; 489; 507; 511 
530; 569 ; 724; 789; 808; 813; 823; 861; 949 
980; 1001; 1003; 1024; 1037; 1079; 1129; 1130 
1274; 1277; 1332; 1339; 1365; 1367; 1413; 1425 
1426; 1469; 1545; 1584; 1605; 1849; 1919; 1932 
1956; 1983; 1989; 2085; 2090; 2147; 2165; 2227 
2254; 2263; 2332; 2386 ; 2399; 2406; 2466; 2526 
2552; 2719; 2731 ; 2802; 2822; 2859; 2914; 2927 
2944; 3053; 3099; 3112; 3129; 3219; 3274; 3336 
3452; 3506; 3508; 351 1 ; 3577; 3643; 3883; 3897 
4006; 4071 ; 4073; 4079; 4083; 4085; 4089; 4108 
4146; 4248; 4330; 4395; 4408; 4451 ; 4679; 4693 
4740; 4840; 4866; 4938; 4942; 5154; 5196; 5268 
5353; 5431; 5432; 5434; 5474; 5513; 5540; 5548 
5637 ; 6772; 5797 ; 5820; 5091 ; 5901 ; 5994 ; 6043 
6052; 6174; 6178; 6349; 6376 ; 6377; 6443; 6469 

6485 

U** to 4f * C. 

73; 79; 212; 243; 254 ; 531 ; 615; 643; 653; 756 
786; 798; 818; 831; 032; 893; 927; 930; 969 
973; 1024; 1119; 1205; 1350; 1365; 1373; 1412 
1428; 1443; 1453; 1455; 1457; 1458; 1465; 1505 
1507; 1545; 1547; 1670; 1756; 1787; 1859; 1935 
2009; 2022; 2084; 2089; 2096; 2148; 2190; 2265 
2267 ; 2387 ; 2400 ; 2498 ; 2552 ; 26 1 5 ; 2683 ; 2725 
2767; 2803; 2868; 2877; 2892; 2893; 2930; 2956 
3050; 3094; 3153; 3169; 3182; 3201 ; 3234; 3255 
3319; 3383; 3422; 3451 ; 3466; 3503; 3577; 3843 
3849; 3876; 3883; 3894; 3898; 3899; 3907; 3934 
3936; 3967; 4006; 4015; 4028; 4065; 4150; 4191 
4239; 4305; 4314; 4329; 4330; 4336; 4374; 4381 
4388; 4394; 4487; 4624; 4637; 4674; 4703; 4710 
4723; 4750; 4767; 4797; 4808; 4848; 4908; 4940 
4983; 5023; 6028; 5166; 5312; 5313; 6323; 5353 
5518; 6706; 5707; 5708; 6750; 5755; 6795; 6909 
5912; 5991 ; 6016; 6038; 6040; 6056; 6165; 6174 
6245; 6347; 6357; 6440; 6450; 6461 ; 6487; 6495 
6507 

to IT c. 

10; 147; 274: 307; 329; 563: 626; 632; 636; 675 
714; 724; 701; 770; 799 ; 866; 878; 883; 887 
S88: 911; 914; 910; 960: 1007; 1119; 1121 
1181 ; 1189; 1229; 1242; 12^; 1286; 1299; 1300 
1320; 1338; 1385; 1367; 1413; 1429; 1443; 1456 
1457; 1500; 1608; 1535; 1577; 1578; 1616; 1633 
1659; 1868; 1711 ; 1789; 1790; 1791 ; 1792; 1795 


1 798 ; 1 918 ; 1 930 ; 1 934 ; 1 937 ; 201 3 ; 2025; 2042; 
2055; 2087; 2091 ; 21 1 1 ; 2201 ; 2226; 2387; 2400; 
2425; 2457; 2506; 2510; 2564; 2712; 2716; 2725; 
2791 ; 2821 ; 2823; 2834 ; 2836; 2855; 2871 ; 2977; 
3025; 3031 ; 31 00; 31 02; 31 1 6 ; 31 1 9; 31 33; 31 57; 
3187; 3235; 3291 ; 3299; 3384 ; 3402; 3426; 3427; 
3431 ; 3565; 3596; 3598; 3698; 3704; 3753; 3754; 
3901 ; 3950; 3951 ; 3952; 3954 ; 4024; 4090; 4279; 
4301 ; 4333; 4446; 4486; 4506; 4526; 4529; 4580; 
4636; 4637; 4676; 4682; 4683; 4712; 4762; 4764; 
4799; 4843; 4905; 5029 ; 5062; 5094; 5118; 5123; 
5134; 5137; 5153; 5155; 5169; 5204; 5212; 5235; 
5247; 5265 ; 5285; 5312; 5313; 5364; 5416; 5485; 
5517; 5534; 5638 ; 5639 ; 5728; 5733; 5756; 5761 ; 
5874; 5875; 5896 ; 5917; 5943 ; 5973; 5999; 6028; 
6095; 6128; 6148; 6168; 6171 ; 6176; 6190; 6244; 
6273; 6288; 6341 ; 6356 ; 8892; 6424; 6450; 6468; 
6472; 6498; 6502; 6507 

Sl<> to W C. 

88; 102; 267; 268; 410; 563; 568; 612; 613 ; 802 
823; 877; 878; 888; 916; 929; 1067; 1229; 1278; 
1286; 1354; 1357; 1367; 1376; 1472; IfltO; 1615; 
1764; 1792; 1834; 1860; 1868; 1987; 1954; 2023; 
2098; 2253; 2476; 2521 ; 2527; 263^; ^9; 2659; 
2665; 2668; 2685; 2698; 2717; 2736; mO; 2921 ; 
2934; 3031; 3291; 3307; 3321 ; 3347; 3408; 3410; 
3433; 3458; 3522; 3821 ; 3864; 3892; 3893; 3908; 
3939; 3951 ; 4030; 4081 ; 4090; 4140; 4175; 4261 ; 
4299; 4313; 4333; 4453; 4506; 4517; 4556; 4559; 
4580; 4625; 4762; 4807; 4846; 4853; 4897; 4904; 
4935; 4998; 5055; 5058 ; 5074; 5155; 5183; 5238; 
5251 ; 5254 ; 5266; 5325; 5383; 5477; 5515; 5566; 
5569 ; 5661 ; 5734; 5747; 5756; 5839 ; 5938; 6014; 
6128; 6134; 6162; 6168; 6190; 6346; 6401 ; 6494 

11; 53; 61; 102; 247; 248; 360; 439; 536; 580; 
624 ; 625; 632; 741; 780; 811; 817; 821; 828; 
834; 928; 930; 957; 961; 1002; 1043; 1070; 
1165; 1271; 1282; 1299; 1303; 1354; 1368; 1369; 
1376; 1389; 1395; 1403; 1490; 1500; 1586; 1593; 
1611 ; 1660; 1802; 1827; 1831 ; 1860; 2160; 2323; 
2346; 2348; 2408; 2544; 2669; 2670; 2674; 2682; 
2703; 2714; 2755; 2756 ; 2833; 2842; 2969; 2979; 
3054 ; 3075; 3101 ; 3125; 3407; 341 6; 3427; 3482; 
3507; 3567; 3662; 3680; 3699; 3736; 3759; 3765; 
3856 ; 3875; 3908; 3996 ; 4014; 4261 ; 4272; 4283; 
4285; 4313; 4379; 4450; 4556; 4559; 4570; 4639; 
4721 ; 4731 ; 4772; 4789; 4798; 4811 ; 4841 ; 4889; 
4890; 4935; 4939; 4998; 5050; 5079; 5129; 5181 ; 
5183; 5192; 5203; 5216; 5251 ; 5278; 5382; 5398; 
5515; 5541 ; 5702; 5721 ; 5790; 5824 ; 5939; 5954; 
601 1 ; 6018; 6022; 6051 ; 6056; 6128; 6299; 6441 

€1° to C. 

27; 61 ; 330; 361 ; 440; 566; 627; 663; 675; 719; 
741; 743; 758; 780; 873; 895; 912; 968 ; 974; 
981; 1045; 1068; 1227; 1283; 1284; 1299; 1306; 
1404; 1422; 1433; 1583; 1586; 1768; 1785; 1828; 
1867; 1868; 1933; 1978; 2010; 2014; 2026; 2188; 
2252; 2348; 2374; 2413; 2426; 2524; 2546; 2564; 
2d 68; 2650 ; 2666 ; 2669; 2670; 2694; 2715; 2720; 
2766; 2895; 2922; 2959; 3054; 3289; 3295; 3431 ; 
3t33 ; 3438 ; 3 h€ 1 ; 3468 ; 3486 ; 3509 ; 3668 ; 3576 ; 
3699; 3759; 3875; 4014; 4021 ; 4070; 4098; 4272; 
4323; 4343; 4431 ; 4483; 4635; 4657; 4686; 4712; 
4721 ; 4724; 4864; 4907; 4937; 4943 ; 5022; 5026; 
5044; 5175; 5206; 5229; 5231 ; 5258 ; 5290; 5398; 
5435; 5541 ; 5633; 5823; 5354; 5978; 6007; 6011 ; 
6026; 6136; 6147; 6161 ; 6163; 6270; 6272; 6294; 
6379; 6419; 6458; 6466; 6497 

Sr to 78<* C. 

14; 27; 44; 103; 281; 314; 367 ; 371; 567; 584; 
599 : 675 ; 691; 704; 758; 767; 879; 1017; 1093; 
1279; 1291 ; 1311 ; 1326; 1341 ; 1356; 1404; 1406; 



MELTINC POINTS OF ORGANIC COMPOUNDS 


mo 


1437; 1497; 1534; 1583; 1672; 1687; 1725; 1766 
1784 ; 1 921 ; 1965; 201 1 ; 2026 ; 2064; 2072; 2088 
2120; 2131; 2152; 2156; 2292; 2370; 2405; 2424 
2440; 2512; 2531 ; 2540; 2600; 2613; 2667; 2692 
2695; 2733; 2735; 2752; 2758; 2810; 2813; 2850 
2866; 2929; 2972; 2976; 3011 ; 3110; 3204 ;3220 
3410; 3433; 3438; 3496; 3498; 3505; 3654; 3751 
3761 ; 3767; 3769; 3877; 3927; 4323; 4468; 4488 
4610; 4527; 4576; 4654; 4705; 4768; 4873; 4876 
4909; 5088; 5102; 5159; 5164; 5478; 5541 ; 5631 
5676; 5743; 5788; 5818; 5940; 5975; 6001 ; 6026 
6029; 6057; 6130; 6149; 6161 ; 6164; 6250; 6270 
6290 ; 6467; 6476 

71° to 75“ C. 

44; 108; 138; 256; 281; 314; 369; 370; 928; 805; 
865; 879; 905; 931; 1122; 1170; 1262; 1297; 
1311 ; 1375; 1406; 1430; 1437; 1529; 1557; 1573; 
1634; 1672; 1781 ; 1784; 1882; 1920; 1936; 1979; 
2024; 2093; 2107; 2120; 2216; 2223; 2292; 2414; 
2436; 2551 ; 2676; 2737; 2752; 2757; 2761 ; 2866; 
2869; 2871 ; 2918; 2972; 3055; 3130; 3204; 3220; 
3306; 3323; 3343; 3419; 3420; 3433; 3447; 3464; 
3496; 3613; 3773; 3825; 3853; 3943; 4180; 4312; 
4320; 4448; 4618; 4673; 4675; 4678; 4684; 4705; 
4726; 4739; 4831; 4869; 4903; 4906; 5048.1; 
5080; 5199; 5210; 5217; 5290; 5373; 5632; 5635; 
5647; 5819; 5868; 5883; 6015; 6039; 6145; 6265; 
6266 ; 6276; 6369; 6379; 6465; 6470 

76° to 80° C. 

19; 23; 104; 171; 221; 260; 281; 309; 313; 574; 
649; 688; 742; 759; 819; 857; 865; 879; 885; 
905; 919; 931; 1122; 1159; 1273; 1331; 1375; 
1430; 1438; 1662; 1723; 1781 ; 1801 ; 1861 ; 1979; 
2107; 21 15; 2137; 2220; 2273; 2382; 2404; 2446; 
2448; 2619; 2676; 2711 ; 2807; 2832; 3103; 3130; 
3188; 3400; 3409; 3414; 3420; 3467; 3468; 3496; 
3497; 3613; 3757; 3760; 3825; 3831 ; 3847; 3853; 
4051 ; 4151 ; 4221 ; 4251 ; 4318; 4458; 4469; 4567; 
4574; 4596; 4677; 4719; 4726; 4739; 4773; 4888; 
5048.1; 5102; 5142; 6210; 5217; 5228; 5286; 
6356; 6373; 5764; 5798; 5829; 5868; 5871 ; 5883; 
6979; 6032; 6055; 6104; 6132; 6145; 6146; 6177; 
6226; 6263; 6276; 6326 ; 6342; 6353; 6428; 6492; 
6501 

81° to 88° C. 

14; 19; 40; 148; 170; 171; 223; 281; 364; 366; 
385; 465; 623; 659; 672; 718; 742; 754; 803; 
824; 885; 940; 959; 1272; 1307; 1312; 1372; 
1414; 1418; 1481 ; 1710; 1781; 1782; 1800; 1801; 
1852; 1862; 1876; 1986; 2043; 2066; 2069; 2074; 
2086; 2382; 2391 ; 2404; 2445; 2496; 2673; 2677; 
2708; 2945; 3242; 3248; 3409; 3415; 3484; 3711; 
3727; 3768; 3830; 3870; 3874; 3902; 3970; 4135; 
4143; 41 92; 4221 ; 4454; 4471 ; 451 5; 4561 ; 4568; 
4695; 4634; 4685; 4739; 4836; 4857; 4882; 5030; 
5053; 5067; 5152; 5180; 5200; 5211 ; 5308; 5347; 
5484; 5543; 5675; 5738; 5872; 5881 ; 5914; 5964; 
5977 ; 6037 ; 6091 ; 61 09 ; 61 25 ; 61 45 ; 61 77 ; 631 6 ; 
6418; 6500 

86° t0 S0° C. 

18; 258; 268; 271 ; 281 ; 377; 441 ; 573; 658; 754; 
784 ; 795; 804; 812; 881; 934; 963; 1025; 1111; 
ta42; 1296; 1364; 1366; 1374; 1607; 1782; 1813; 
1826; 1875; 2015; 2069; 2150; 2248; 2442; 2479; 
2489; 2565; 2603; 2616; 2635; 2645; 2679; 2704; 
2708; 2763; 2945; 3070; 3105; 321 1 ; 3221 ; 3322; 
3475; 3477; 3484; 361 1 ; 3667; 371 5; 3750; 3790; 
3844; 3851 ; 3889; 3926; 4022; 4049; 4074; 4092; 
41 1 5 ; 41 27 ; 421 1 ; 421 2 ; 4220 ; 4252 ; 4273 ; 4449 ; 
4470; 4592; 4695; 4701 ; 4739; 4834; 4883; 5024; 
5063; 8069; 5170; 5176; 5209; 5230; 5279; 5284; 
5347; 6364; 5423; 5543; 5549 ; 5564; 5640; 5641 ; 
5675; 5696; 5702; 5731 ; 5732; 5834; 5964; 6003; 


6010; 6091 ; 6094; 6096; 6145; 6271 ; 6332; 6420; 
6463 

91° to 95° C. 

2; 3; 22; 42; 281 ; 333; 366; 369; 390; 466; 476; 
494; 607; 633; 697; 750; 812; 822; 925; 934; 
947; 977; 1172; 1192; 1215; 1242; 1280; 1330; 
1352; 1486; 1510; 1544; 1604; 1721 ; 1872; 1875; 
2067; 2385; 2442; 2581 ; 2582; 2593; 2623; 2632; 
2671 ; 2678; 2679; 2838; 2955; 3043; 3068; 3070; 
3183; 3221 ; 3303; 3322; 3470; 3523; 3550; 3611 ; 
3616; 3722; 3766; 3774; 3790; 3814; 3829; 3900; 
3964 ; 4022 ; 4099 ; 4131 ; 41 89; 421 1 ; 4284 ; 4471 ; 
4510; 4616; 4518; 4569; 4588; 4597; 4671 ; 4680; 
4696; 4813; 4652; 5101 ; 5115; 5170; 5182; 5248; 
5415; 5449; 5588; 5590; 5603; 5616; 5636; 5678; 
6834; 5760; 5837; 5980; 6012; 6030; 6031 ; 6033; 
6084; 6090; 6145; 6191 ; 6234; 6237; 6337; 6358; 
6491 

96° to 188° C. 

8; 11 ; 24; 48; 120; 162; 180; 228; 237; 252; 281 ; 
310; 318; 333; 640 ; 686; 721; 743; 820; 880; 
925; 977; 1025; 1120; 1138; 1213; 1280; 1325; 
1358; 1461 ; 1486; 1516; 1580; 1604; 1762; 1794; 
1829; 1890; 1927; 2065; 2309; 2338; 2366; 2385; 
2421 ; 2581 ; 2617; 2632; 2693; 2740; 2820; 2960; 
2971 ; 31 1 1 ; 31 34 ; 31 54 ; 3202 , 3240 ; 3243 ; 3276 ; 
3324; 3376; 3412; 3470; 3523; 3611 ; 3612; 3616; 
3722; 3748; 3772; 3775; 3962; 3998; 4064; 4067; 
4319; 4436; 4465; 4489; 4571 ; 4597; 4681 ; 4802; 
4849; 4855; 5045; 5081 ; 5095; 5101 ; 61 1 5; 5130; 
5240; 5415; 5422; 5555; 5609; 5677; 5715; 5760; 
5791 ; 5869; 5989; 6005; 6033; 6053; 6054; 6089; 
6108; 6131 ; 6133; 6145; 6226; 6240; 6296; 6308; 
6314; 6446; 6447; 6496 

101° to 105° C. 

11; 41; 48; 54; 84.1; 156; 209; 281; 572; 661; 
686; 738; 840; 904; 1102; 1213; 1223; 1287; 
1286; 1409; 1460; 1506; 1580; 1713; 1733; 1955; 
2044; 2063; 2068; 2081 ; 2226; 2276; 2285; 2312; 
2340; 2371 ; 2487; 2508; 2523; 2577; 2649; 2806; 
2863; 3206; 3298; 3348; 3361 ; 361 1 ; 3616; 3700; 
8707; 3931 ; 3942; 3953; 3964; 4017; 4049; 4086; 
4176; 4256; 4271 ; 4291 ; 4385; 4414; 4452; 4466; 
4562 ; 4587 ; 4596 ; 4670 ; 4696 ; 4742 ; 4777 ; 4783 ; 
4850 ; 4945 ; 5007 ; 51 1 5 ; 51 31 ; 51 51 ; 5205 ; 5256 ; 
6309; 5310; 5358; 5512; 5584; 5594; 5836; 5879; 
5890; 5968; 5972; 5982; 6034; 6059; 6060; 6089; 
6120; 6258; 6315; 6380; 6446; 6447; 6496 

1D6° to 110° C, 

26; 54; 74; 84; 142; 233; 238; 246 ; 259; 270; 
281; 328; 363; 368; 565; 591; 596; 628; 658; 
692; 723; 766; 791; 809; 879; 967; 975; 1020; 
1044; 1190; 1223; 1287; 1295; 1386; 141.0; 1460; 
1666; 1666; 1713; 1733; 1874; 2012; 2019; 2129; 
2225; 2269; 2272; 2285; 2313; 2340; 2509; 2534; 
2562; 2572; 2560; 2583; 2605; 2841 ; 2952; 2958; 
3180; 3245; 3566; 3611 ; 3723; 3734; 3770; 3812; 
3916; 3991 ; 4048; 4068; 4113; 4276; 4306; 4359; 
4503; 4504; 4510; 4567; 4560; 4594; 4613; 4640; 
4667; 4806; 4835; 4850; 4854; 4894; 4998; 5020; 
5025; 5207; 5232; 5453; 5497; 5634; 5836; 5882; 
6886; 5921 ; 5959; 5983; 6046; 6258; 6297; 6298; 
6402 

111° to 115° C. 

17; 69; 142; 215; 246; 665; 687; 698; 705; 725; 
760; 763 ; 790; 809; 870; 909; 944; 952; 1004; 
1020; 1168; 1187; 1396; 1483; 1666; 1713;,177S; 
1863; 1874; 2018; 2129; 2222; 2228; 2313; 2367; 
2376; 2509; 2627; 2647; 2675; 281 1 ; 2835; 2841 ; 
2978; 3072; 3082; 3162; 3246; 3362; 3687; 3712; 
3728; 3776; 3885; 4011 ; 4094; 4109; 4137; 4213; 
4290; 4307; 4369; 4503; 4510; 4521 ; 4530; 4613; 
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su 


46t9; 4698; 4725; 4796; 4803; 4899; 501 5; 5133 
5160; 5232; 5280; 5292; 5620; 5642; 5831 ; 6884 
5906 ; 5942 ; 5948 ; 5983 ; 6046 ; 61 1 1 ; 61 1 4 ; 6276 
8301 ; 6313; 6333; 6350; 6360; 641 1 ; 6421 ; 6422 
6499 

116® to 120® C. 

384; 518; 533; 645; 726; 771; 790; 889; 921 
1168; 1187; 1193; 1195; 1285; 1294; 1405; 1407 
1419; 1499; 1514; 1581; 1698; 1713; 1873; 2007 
2016; 2047; 2062; 2071 ; 2247; 2373; 2375; 2431 
2461 ; 2586; 2602; 2675; 2878; 3072; 3246; 3259 
3326; 3472; 3494; 3610; 3617; 3675; 3728; 3735 
3887; 3949; 3979; 3992; 4008; 4065; 4094; 4213 
4334; 4390; 4503; 4510; 4521 ; 4525; 4563; 4572 
4575; 4591 ; 4601 ; 4641 ; 4658; 4661 ; 4668; 4687 
4699; 4706; 4734; 4858; 5004; 5021 ; 5099; 5101 
5143; 5201 ; 5280; 5305; 5385; 5542; 5549; 5553 
5626; 5652; 5657; 5681 ; 5714; 5730; 5796; 5833 
5884; 5942; 5981 ; 6080; 6092; 6093; 6097; 6218 
6233; 6275; 6291 ; 6307; 6309; 6361 ; 6363; 6421 
6499 

121® to 12S® C. 

272; 347; 533; 660; 674; 711; 815; 901; 921 
1164; 1294; 1665; 1730; 1786; 1 850 ; 2029 ; 2030 
2048; 2071 ; 2185; 2322; 2342; 2349; 2372; 2467 
2550; 2579; 2601 ; 2620; 2652; 2681 ; 2700; 2748 
2828; 2845; 3215; 3225; 3254; 3259; 3260; 3302 
3339; 3702; 3716; 3718; 3752; 3815; 3866; 3945 
4047; 4235; 4321 ; 4409; 4441 ; 4471 ; 4490; 4507 
4520; 4565; 4581 ; 4593; 4603; 4658; 4676; 4753 
5078; 5099; 5144; 5201 ; 5214; 5237; 5252; 5324 
5334; 5376; 5526; 5546 ; 5557; 5642; 5652; 5660 
5697; 5880; 5961 ; 6080; 6086; 6158; 6302; 6310 
6323; 6391; 6453; 6479 

126® to 130® C. 

20; 111; 197; 249; 273; 311; 312; 365; 542; 619 
644; 657; 674; 713; 750; 874; 943; 951; 958 
962; 1061; 1164; 1169; 1435; 1665; 1709; 1714 
1 7 1 7 ; 1 758 ; 2324 ; 2347 ; 2369 ; 2388 ; 241 8 ; 2449 
2459; 261 1 ; 2558; 2579; 2587; 2750; 2894; 2999 
3200; 3215; 3254; 3473; 3485; 3575; 3694; 3713 
3717; 3777; 3795; 3813; 3854; 3993; 3995; 3997 
4002; 4227; 4361 ; 4409; 4415; 4425; 4442; 4520 
4581 ; 4615; 4702; 4756; 4775; 4781 ; 4847; 4851 
4874 ; 4896 ; 51 94 ; 5202 ; 521 5 ; 5282 ; 5333 ; 5544 
5546 ; 5558; 5652; 5660; 5662; 5679; 5683; 5697 
5825 ; 5862 ; 5873 ; 5880 ; 5926 ; 5944 ; 5955 ; 61 1 3 
6137; 6228; €256; 6292; 6328; 6416 

131® to 135® C. 

25; 47; 50; 59; 96; 115; 233; 257; 262; 273; 299; 
542 ; 606; 710; 717; 836; 874; 922; 924; 1061; 
1194; 1322; 1397; 1498; 1503; 1513; 1616; 1696; 
1706; 1719; 1759; 1779; 1957; 2017; 2159; 2309; 
2310; 2347; 2417; 2460; 2474; 2578; 2633; 2651 ; 
2696; 2727 2916; 3041 ; 3212; 3340; 3363; 3619; 
3685; 3694; 3741 ; 3749; 3854; 3867; 3993; 3995; 
4002; 4012; 4093; 4133; 4227; 4274; 4292; 4415; 
4446 ; 4523 ; 4528 ; 46 1 5 ; 4700 ; 4727 ; 4833 ; 4856 ; 
5282; 5319; 5493; 5605; 5625; 5652; 5825; 5862; 
6088; 6156; 6160; 6216; 6225; 6335; 6386; 6396; 
6409 

136® to 140® C. 

96; 101 ; 115; 257; 529; 592; 637; 703; 717; 729; 
874; 884; 951; 1038; 1139; 1482; 1503; 1657; 
1701; 1733; 1829; 1851; 1962; 21 19; 2181 ; 2310; 
2339; 2345; 2352; 2354; 2365; 2375; 2419; 2525; 
2532; 2578; 2589; 2590; 2633; 2641 ; 2721 ; 2727; 
2732; 2798; 2839; 2916; 3240; 3346; 3367; 3369; 
3370; 3457; 3500; 3691 ; 3701 ; 3738; 3842; 3916; 
3946; 3966; 4582; 4602; 4610; 4664; 4672; 4771 ; 
4856; 5173; 5220; 5260; 5370; 5384; 5486; 5649; 
5688; 5735; 5809; 5817; 5857; 5902; 5927; 5937; 


6971 ; 6002; 6217; 6224; 6239; 6317; 6325; 6409 

141® to 145® C. 

68; 95; 213; 264; 298; 512; 564; 598; 614; 689 
728; 775; 825; 868; 951; 1139; 1321; 1327 
1502; 1701 ; 1722; 1855; 1962; 1966; 2003; 2267 
2321 ; 2345; 2360; 2409; 2422; 2458; 2687; 2628 
2637; 2646; 2721 ; 2776; 2798; 2873; 3068; 3104 
3231 ; 3240; 3308; 3312; 3313; 3341 ; 3360; 3367 
3380; 3691 ; 3737; 3794; 3832; 3946; 3966; 4000 
4048; 41 12; 41 13; 4268; 4270; 4371 ; 4513; 4582 
461 1 ; 4633 ; 4643 ; 4661 ; 4664 ; 4779 ; 4780 ; 4782 
4807; 4824; 4884; 5167; 5291 ; 5326; 5384; 5550 
5561 ; 5649 ; 5676; 5677 ; 5727; 5817; 5841 ; 5937 
6044; 6049; 6058; 6072; 6126; 6172; 6217; 6224 
6241 ; 6334 ; 6336 ; 6339 ; 6388; 6493 

146° to 150® C. 

34; 97; 99; 213; 227; 229; 295; 506; 561 ; 699 
727; 745; 775; 835; 837; 841; 844; 906; 1269 
1287; 1432; 1441; 1480; 1484; 1502; 1592; 1657 
1669; 1776; 1814; 1817; 1841 ; 1922; 1990; 2078 
2144; 2261 ; 2318; 2325; 2344; 2470; 2475; 2660 
2680; 2697; 2723; 2754 ; 2798; 3240; 3290; 3308 
3600 ; 36 1 8 ; 3794 ; 3796 ; 3802 ; 381 1 ; 381 4 ; 391 7 
3960; 3971 ; 4036; 4054; 4234; 4259; 4280; 4467 
4598; 4620; 4626; 4663; 4669; 4689; 4704; 4753 
4778; 4832; 4895; 4900; 4993; 5018; 5032; 5096 
5253; 5271 ; 5272; 5481 ; 5550; 5585; 5659; 5810 
5817; 5843; 5863; 5911 ; 5988; 6044; 6072; 6073 
6232; 6259; 6339; 6449; 6493 

151® to 155® C. 

28; 153; 229; 367; 495; 505; 506; 561 ; 571 ; 598 
646; 720; 722; 727; 745; 792; 835; 907; 1008 
1009; 1188; 1236; 1269; 1287; 1441; 1464; 1480 
1515; 1669; 1678; 1816; 1950; 1961 ; 2002; 2070 
2144; 2280; 2311 ; 2318; 2584; 2591 ; 2739; 2747 
2754 ; 2798 ; 321 6 ; 3247 ; 3290 ; 3361 ; 3440 ; 3673 
3729; 3762; 3763; 3787; 3802; 3839; 3960; 4034 
4423; 4479; 4524; 4589; 4616; 4638; 4645; 4659 
4766; 4769; 4809; 4837; 4863; 4895; 5032; 5073 
5100; 6156; 5244; 5355; 5386; 5476 ; 5532; 5565 
5586; 5695; 571 1 ; 5838; 5844; 5870; 5892; 6045 
6107; 6229; 6261 ; 6304; 6330; 6385; 6389; 6480 

156® to 160® C. 

46; 93; 229; 289; 292; 362; 389; 495; 505; 510 
545; 570; 608; 629; 646; 650; 668; 677; 722 
777; 792; 801; 923; 997; 1048; 1201; 1328 
1371 ; 1560; 1718; 1763; 1793; 1950; 2001 ; 2070 
2256; 2318; 2341 ; 2344; 2355; 2358; 2574; 2592 
2624; 2653; 2709; 2798; 2843; 2844; 2889; 3290 
3366; 3729; 3742; 3778; 3848; 3869; 3872; 3960 
4001 ; 4267; 4277; 4322; 4423; 4440; 4479; 4480 
4579; 4738; 4815; 4817; 4863; 4881 ; 4902; 4934 
4936 ; 5031 ; 5056 ; 51 1 3 ; 51 40 ; 51 58 ; 51 61 ; 5242 
5255; 5314; 5476; 5510; 5533; 5539 ; 5559; 5651 
5696; 5700; 5877; 5970; 6238; 6387 

161® to 165® C. 

12; 60; 107; 122; 140; 163; 292; 324; 336; 527; 
545; 662; 694; 702; 715; 737; 744; 751; 765; 
773; 839; 862; 864; 993; 997; 1316; 1353; 1513; 
1542; 1574; 1833; 1960; 2079; 2258; 2270; 2318; 
2326; 2341 ; 2462; 2480; 2579; 2610; 2738; 2746; 
2798; 2880; 2889; 3059; 3305; 3328; 3617; 3620; 
3692; 3703; 3740; 3799; 3836; 3848; 3865; 3880; 
3928; 3960; 4130; 4250; 4322; 4480; 4614; 4722; 
4752; 4776; 4820; 4823; 4830; 4859; 4893; 4902; 
5037; 5161 ; 5174; 5218; 5288; 5480 ; 5516; 5536; 
5574; 5671 ; 5700; 5803; 5835; 5847; 5918; 5990; 
6071 ; 6123; 6138; 6139; 6140; 6306; 6331 ; 6338 

166° to 170® C. 

16; 35; 76; 94; 122; 163; 185; 186; 527; 545; 
547; 587; 620; 662; 702; 708; 736; 744; 768; 
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774; 787; 827; 854 ; 882; 993; 1202; 1235; 1423; 
1642; 1570; 1726; 1727; 1847; 1877; 1959; 2004; 
2209; 2270; 2271 ; 2314; 2318; 2430; 2432; 2462; 
2463; 2464; 2639; 2640; 2741 ; 2746; 2798; 2867; 
3013; 3229; 3230; 3236; 3328; 3329; 3342; 3349; 
3562; 3590; 3609; 3617; 3739; 3797; 3833; 3928; 
3960; 4004; 4250; 4308; 4439; 4502; 4752; 4759; 
4859 ; 4880 ; 5098 ; 51 04 ; 51 1 0 ; 51 1 3 ; 5239 ; 5303 ; 
6660; 5697; 5598; 5601 ; 5645; 5663; 5671 ; 5691 ; 
5847; 5888; 6102; 6123; 6169; 6242; 6257; 6264; 
6321 ; 6329; 6390 

171° to 175° C. 

66; 70; 100; 110; 121 ; 251 ; 265; 291 ; 293; 297; 
323; 345; 587; 609; 695; 764; 785; 1199; 1230; 
1290; 1298; 1479; 1504; 1513; 1569; 1626; 1655; 
1658; 1681 ; 1707; 1815; 1835; 1847; 2209; 2350; 
2420; 2430; 2432; 2439; 2576; 2604; 2640; 2662; 
2710; 2779; 2814; 2824; 2900; 3230; 3674; 3678; 
3739; 3797; 3837; 3850; 3895; 3960; 3985; 4136; 
4197; 4275; 4373; 4410; 4436; 4439; 4650; 4871 ; 
4875; 5071 ; 5091 ; 51 03 ; 51 04 ; 51 1 2; 51 1 3 ; 51 71 ; 
5172; 5236; 5332; 5535; 5597; 5601 ; 5602; 5610; 
6644 ; 5645 ; 5663 ; 5693 ; 5701 ; 5852 ; 61 02; 621 1 ; 
6230; 6329; 6390; 6425; 6451 

176° to 180° C. 

121; 134; 166; 291; 294; 603; 648; 695; 731; 
749; 841; 978; 1191; 1254; 1290; 1298; 1323; 
1385; 1392; 1523; 1626; 1729; 1760; 1847; 2073; 
2281 ; 2296; 2350; 2353; 2420; 2607; 2608; 2686; 
2745; 2814; 2816; 2837; 2846; 3203; 3244; 3275; 
3305; 3358; 3479; 3595; 3674; 3678; 3827; 3834; 
3835; 3841 ; 3850; 3856; 3920; 3960; 4033; 4091 ; 
4110; 4129; 4136; 4190; 4197; 4376; 4444; 4475; 
4632; 4642; 4757; 5001 ; 5332; 5336; 5390; 5470; 
6663; 5716; 5920; 5984; 6050; 6102; 6170; 6179; 
6227; 6312; 6423 

181° to 185° C. 

1 ; 21 ; 124; 125; 143; 240; 261 ; 290; 349; 509; 
548; 603; 631; 731; 732; 746; 850; 932; 941; 
1253; 1528; 1575; 1676; 1742; 1842; 1964; 2573; 
2629; 2656; 2729; 2743; 2766; 2840; 3239; 3261 ; 
3358; 3502; 3835; 3873; 3920; 3960; 4069; 4110; 
4376; 4406; 4473; 4481 ; 4607; 4628; 4732; 4741 ; 
4760; 4818; 5072; 5138; 5147; 5157; 5331 ; 5578; 
5663; 5865; 5919; 5920; 6050; 6235; 6320; 6324; 
6340; 6423 

188° to 190° C. 

29; 31 ; 63; 124; 125; 240; 266; 349; 621 ; 548; 
603; 604; 683; 732; 899; 941 ; 964; 1198; 1252; 
1289; 1536; 1639; 1676; 1700 ;!1 720; 1845; 1847; 
1942; 2357; 2413; 2575; 2588; 2612; 2760; 2882; 
2910; 3330; 3368; 3375; 3378; 3502; 3564; 3608; 
3664; 3710; 3782; 3786; 3881 ; 3960; 3987; 4038; 
4286 ; 4293 ; 4406 ; 4573 ; 4760 ; 481 8 ; 4872 ; 5006 ; 
5057; 5090; 5108; 5307; 5497; 5570; 5587; 5626; 
5653; 5663; 5666; 5812; 5842; 5848; 6047; 6048; 
6098; 61 10; 6137; 6289; 6305; 631 1 ; 6340; 6452 

191° to 195° C. 

30; 63; 141 ; 179; 217; 228; 278; 388; 521 ; 586; 
595; 603; 638; 752; 849; 851 ; 859; 1 196; 1384; 
1485; 1487; 1495; 1532; 1700; 1797; 1847; 2020; 
2021 ; 2082; 2124; 2301 ; 2316; 2335; 2363; 2503; 
2528; 2598; 2634; 2643; 2655; 2744; 2815; 2917; 
2947; 3249; 3378; 3583; 3710; 3724; 3782; 3788; 
3823; 3960; 3989; 4249; 4297; 4485; 4577; 4818; 
4826; 4892; 5005; 5199; 5274; 5307; 5490; 5495; 
5522; 5583; 5664; 5668; 5685; 5692; 5830; 5842; 
5851 ; 6864; 6048 ; 6321 ; 6368; 6395; 6452 

196° to 200° C. 

71 ; 160; 228; 276; 357; 388; 520; 662; 603; 638; 
734; 1182; 1196; 1370; 1582; 17‘'2; 1830; 1848; 


2299; 2316; 2317; 2319; 2327; 2335; 2528; 2621 
2634 ; 2657 ; 291 7 ; 2982 ; 31 26 ; 3226 ; 3371 ; 3490 
3588; 3677; 3696; 3747; 3820; 3861 ; 3904; 3919 
3960; 4249; 4278; 4644; 4651 ; 4708; 4933; 5069 
5070; 5243; 5307; 5572; 5608; 5614; 5687; 5699 
5736; 5842; 5851 ; 5899; 5907; 6395 

201° to 20S° C. 

33; 71 ; 279; 280; 284; 336; 388; 546; 577; 603 
605; 610; 706; 900; 1197; 1492; 1509; 1521 
1944; 1963; 2299; 2315; 2335; 2402; 2453; 2609 
2611 ; 2865; 3253; 3373; 3499; 3676; 3686; 3730 
3745; 3747; 3789; 3803; 3821 ; 3911 ; 3919; 3923 
3947; 4243; 4484; 4604; 4612; 4644; 4662; 4708 
5039; 5193; 5243; 5273; 5307; 5571 ; 5604; 5608 
5670; 5686; 5690; 5713; 5736; 5757 ; 5855; 5858 
5907; 6127; 6141 ; 6394 

206° to 210° C. 

90; 157; 317; 327; 388; 508; 541 ; 549; 630; 651 
701; 706; 860; 1308; 1317; 1492; 1517; 1521 
1531; 1533; 1703; 1805; 1940; 1941 ; 1948; 2080 
2295; 2328; 2334; 2335; 2447; 2556; 2663; 2887 
3780; 3826; 3838; 3840; 3925; 4128; 4438; 4608 
4649; 4660; 4877; 5016; 5075; 5097; 5307; 5487 
5511 ; 5690; 5717; 5860; 6054; 6081 ; 6082; 6219 
6220; 6295; 6319; 6417 

211° to 215° C. 

157; 388; 549; 594; 611; 630; 666; 681; 706; 
778; 1315; 1394; 1517; 1521 ; 1548; 1686; 1948; 
1987; 2279; 2282; 2335; 2401 ; 2522; 2626; 2661 ; 
2663; 2705; 2981 ; 3238; 3373; 3476; 3492; 3584; 
3746; 3784; 3819; 3935; 4438; 4590; 4649; 4774; 
4816; 4825; 5075; 5307; 5487 ; 5600; 5802; 5860; 
6082; 6219; 6260; 6295; 6322; 6366 

21S° to 220° C. 

119; 123; 275; 351; 375; 393; 538; 549; 647; 
681; 684; 1521; 1541; 1549; 1585; 1819; 1951; 
2337; 2356; 2497; 2522; 2625; 2638; 2663; 2690; 
2848; 2981 ; 3309; 3476; 3584; 3592; 3679; 3684; 
3746; 3783; 4360; 4578; 4590; 4825; 5162; 5195; 
5234; 5281 ; 5307; 5321 ; 5335; 5473; 5487 ; 5504; 
5562; 5712; 5802; 5813; 5846 ; 5849; 5893; 5996; 
6082; 6219; 6221 ; 6231 ; 6260; 6295; 6303 

221° to 225° C. 

232; 263; 358; 576; 681 ; 707; 1200; 1521 ; 1778; 
1803; 2294; 2542; 2545; 2618; 2625; 2687; 2885; 
2887; 2900; 3237; 3372; 3672; 3679; 3684; 3697; 
3822; 3852; 3988; 4005; 4035; 4112; 4179; 4812; 
4819; 5017; 5051 ; 5122; 5289; 5335; 5487 ; 5492; 
5579; 5712; 5813; 5846; 5861 ; 5889; 5893; 5933; 
6061 ; 6106; 6208; 6231 ; 6236; 6369; 6445 

220° to 230° C. 

152; 348 ; 576; 588; 671; 681; 707; 847; 853; 
1250; 1521 ; 1704; 1731 ; 1840; 2110; 2305; 2383; 
2394; 2542; 2543; 2545; 2618; 2687; 2688; 2765; 
3237; 3489; 3559; 3563; 3720; 3817; 3852; 3959; 
4005 ; 41 06 ; 4627 ; 4629 ; 4754 ; 4755 ; 4758 ; 481 2; 
4878; 5051 ; 5306; 5327; 5492; 5500; 5508; 5579; 
5612; 5889; 5893; 5932; 5933; 5952; 5998; 6083; 
6231 ; 6267; 6369 

231° to 235° C. 

32; 167; 181 ; 374; 515; 576; 588; 681 ; 700; 707; 
853; 1250; 1496; 1506; 1608; 1704; 1804; 1810; 
1818; 2305; 2383; 2394; 2622; 3205; 3437; 3563; 
3720; 3726; 3779; 3817; 3818; 3824; 3852; 3990; 
4035; 4039; 4368; 4411 ; 4648; 4754; 4999; 5062; 
5109; 5150; 6274; 5330; 5488; 5528; 6645; 5742; 
5821 ; 5826; 5887; 5947; 6083; 6087; 6099; 6223; 
6318 
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2S6° to 240« C. 

32; 98; 181 ; 543; 575; 600; 618; 671 ; 680; 681 
700; 1250; 1496; 1704; 1708; 1804; 2320; 2333 
2437; 2441 ; 2490; 2599; 2734; 2759; 3227; 3437 
3443; 3668; 3779; 3800; 3824; 3852; 3922; 3924 
3990; 4050; 4260; 4609; 4666; 4860; 5197; 5287 
5329; 5499 ; 5528; 5545; 5672; 5742; 6239 

241° to 245° C. 

98; 129; 168; 234; 539; 618; 621; 680; 1231 
1329; 1675; 1697; 1809; 1832; 1881 ; 2333; 2437 
2455; 2490; 2706; 2764; 3668; 3670; 3689; 3800 
3804; 3965; 4045; 4142; 4391 ; 4459; 4599; 4666 
4707; 5036 ; 5197; 5507; 5529; 5545; 5623; 5656 
5696 ; 5941; 6000 

246° to 250° C. 

6; 126; 165; 173; 234; 616; 621 ; 670; 680; 747 
875; 1780; 1881 ; 2077; 2262; 2333; 2437; 2454 
2490; 2764; 3309; 3325; 3498; 3560; 3668; 3671 
3689; 3980; 4019; 4101 ; 41 17;;4743; 4761 ; 4879 
5010; 5337; 5491 ; 5498; 5506; 5529; 5611 ; 5613 
5934; 5941; 6181 

251° to 260° C. 

127; 244; 335; 356 ; 539; 589; 641; 848; 908 
1251 ; 1493; 1522; 1540; 1602; 1603; 1627; 1628 
1705; 1780; 1878; 1939; 1943; 2077; 2333; 2351 
2362; 2437; 2691 ; 2847; 2874; 2884; 2886; 2888 
2903; 3252; 3254; 3325; 3374; 3560; 3671 ; 3781 
3791 ; 3888; 4019; 4037; 4101 ; 4117; 4405; 4497 
4498; 4652; 4794 ; 4821 ; 4932; 5066; 5264 ; 5337 
5501 ; 5531 ; 5589; 5665; 5667; 5678; 5745; 5811 
5856; 5876; 5934; 6182; 6213; 6364 

261° to 270° C. 

174; 355; 376; 589; 682; 1478; 1690; 1692 
1777; 1808; 1946; 2122; 2293; 2298; 2343; 2362 
2437; 2451 ; 2452; 2594; 2597; 2654; 2849; 2851 
2891 ; 2898; 2903; 3315; 3785; 3808; 3809; 3816 
3882; 3888; 4141 ; 4412; 4460; 4544; 4605; 4606 
4770; 4822; 5121 ; 5494; 5509; 5514; 5531 ; 5724 
6209; 6327 

271° to 2S0° C. 

109; 174; 286; 287; 355; 359; 376; 525; 540 
582; 589; 590; 748; 1494; 2300; 2343; 2361 
2395; 2614; 2883; 2888; 2898; 2902; 3439; 3591 


3690; 3828; 3978; 4118; 4412; 4474; 4478; 4606; 
5148; 5149; 5316; 5489; 5537; 5673; 5722; 5724; 
5725; 5801 ; 5866; 6249; 6398 

281° to 290° C. 

109; 164; 277; 352; 355; 359; 519; 526; 540; 
550; 552; 589; 667; 1555; 1807; 1839; 1947; 
2297; 2302; 2491 ; 2664; 2883; 2890; 2902; 2932; 
3314; 3669; 3801 ; 3806; 3937; 4062; 4600; 4709; 
5149; 5163; 5198; 5530; 5563; 5722 ; 5746 ; 5806; 
5859; 5864 ; 5866; 6365; 6397; 6398 

291° to 300° C. 

139; 158; 159; 282; 285; 354; 359; 387; 391; 
525; 551 ; 669; 690; 772; 846; 979; 1539; 1838; 
1967; 2336; 2384; 2585; 2664; 2724; 2854 ; 2890; 
2966; 3250; 3586; 4443; 5049; 5475; 5726; 6367; 
6397 

301° to 310° C. 

139; 176; 241; 245; 283; 350; 354 ; 394; 593; 
709; 730; 1677; 1694; 1820; 1838; 2644; 2817; 
2854; 3586; 3725; 3792; 3805; 4931 ; 5556; 5573; 
5744; 621 2 

311° to 320° C. 

392; 395; 617; 709; 1691; 1693; 1694; 2596; 
2854; 3561 ; 5496 ; 5669 ; 5680; 5807; 5816; 6367 

321° to 330° C. 

602; 1671 ; 1693; 1695; 2306; 2722; 2854; 4413; 
5502; 5816; 6205 

331° to 340° C. 

601 ; 602; 1629; 1671 ; 1695; 2303; 2304 ; 2595; 
2854; 3589; 3807; 6383 

341° to 300° C. 

145; 601; 779; 2689; 2854; 3589; 4335; 5276; 
5956 

361° to 380° C. 

685; 1594; 4417; 4418; 4562; 5299; 5800 ; 5805; 
6214; 6215; 6362 

Above 380° C. 

676; 3857; 5009; 6384 
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PHYSICAL CONSTANTS OF 

See »I«Q specie! taWeg on FOODS. FATS AND OILS, ALKALOIDS, GLUCO- 

SIDES, RfelNS, NOMENCLATURE. ORGANIC RADICALS, COMMON 

OR TRADE NAMES OF CHEMICAI^, and DYESTUFF INTERMEDIATES. 

Names of the compounds in the table below are arranged alphabetically. The 
names were selected in such a manner as to bring isomers and closely related com- 
pouncis in close sequence to enable a convenient means of comparison. In general, 
names with prefixes such as iso or tertiary are placed with the normal compounds; 
thus, isopropyl will be found listed under propyl. Indented words are sufiixes of 
the word in bold face type immediately preceding; thus, compound No. 8 is 
acetaldehyde ammonia. No compound is listed more than once in the table and 
each compound is given a number- 

Syiionyms are listed in two ways. In the column headed “Synonym” will be foimd 
a different name for the same compound. At the bottom of each page is an al- 
phabetical listing for compounds which are to be found In the main body of the 
table but under a different name; the number following the name refers to the 
numerical place of this compound in the table; thus, acetaldazine 9 indicates that 
this compound is the 9th compound in the table where it will be found listed under 
the name acetaldehyde azine. Alkaloids which are listed in another table are in- 
dicated by alkd.; thus, quinine, cf. alkd., means that this compound does not ap- 
pear in the table below but will be found in a special table of alkaloids. Similarly, 
glucosides are indicated by glcde.; thus, absirUhin, cf. glcdc^ indicates that the com- 
pound is listed in the table of glucosides. 

Formulas are presented in a semi-structural form. To indicate the position of 
substituents on aromatic rings, position numbers are given in the same sequence 
as they appear in the formula; thus, in the formula “HO*CeH 3 (CHO)*CO|H 
(2;5,1)”, the CO 2 H group is at position 1, the CHO at 5 and the OH at 2. 

Beil. Ref. In the column so headed will be found the reference to the volume and 
page numbers of the 4th edition of Beilstein: Handbuch der Organischen Chemie 
(published by Springer, Berlin). Where the Roman numeral, which indicates the 
volume number, is preceded by an asterisk, reference is made to the first sup- 

{ fiementary volumes. Thus, “*1-23”, indicates that the compound will be found 
isted in the supplement to volume 1 and on page 23. 

Formula Weights are based upon the International Atomic Weights of 1941 and 
are computed to the nearest hundredth. 

Crystalline Form and Color. In addition to the crystalline form and color, the 
solvent used in purification is often given; thus, “rhb./al.” indicates that rhombic 


Abbreviations used in the table 


A., acid 
aba., absolute 
ac., acetic acid 
Ac, acetyl (i. e. CH3CO) 
act., acetone 
al., ethyl alcohol 
alk., alkali (i. e. aqueous 
NaOH or KOH) 
alkd., an alkaloid; see alkaloids 
Am, amyl (i. e. C 5 H 11 ) 
amor., amorphous 
anh., anhydrous 
anhyd., anhydride 
art., artificial 
atm., atmosphere 
aq., aqueous; water 


Beil. Ref., reference to 4th ed. 

Beilstein 

b., blue 
bl., black 

b. p., boiling point 
brn., brown 

bz., benzene, CeHs 

c. , cold 

carb., carbonate 
chi., chloroform, CHCI 3 
col., colorless or white 
cone., concentrated 
cr., crystals or crystalline 

d. dextro-rotatory 

d., decomposes or decomposed 
delq., deliquescent 


di)., dilute 
dies., dissociates 
dl, inactive (i. e. 50% d and 
50% 1) 

off., effloresces 

et., ether (CzHsOCjHs) 

Et, ethyl (C2H5) 
expi., explodes 
fl., flakes 
gly., glycerol 
gn., green 
gr., gray 
n., hot 

hex., hexagonal 
hyp-, hygroscopic 
i., insoluble 


No. 

Name 

Synonym 

Formula 

Beil, 

Ref. 

Formula 

Weight 

1 

Abi«tic acid 

sylvic acid 

CzoHsoOz 


302.44 

2 

Acenapitthene 

naphthylene 

ethylene 

C,oH6 (CH2)2 

V-586 

154.20 

3 

Aeanaphthylanc 


CizHi 

V-625 

152.18 


Abaiyn 4084 
Abasin 84 


Abietin, cf. glcde. 
Abrastol 4506 




SIS 


ORGANIC COMPOUNDS 

crystals were obtained when the compound W€W crystallized from aloobol. Where 
no color is stated it may generally be inferred that the material is colorless. 
Specific Gravity values are given at room temperatures (15 to 20®C.) unless other- 
wise indicated by the small figures which follow the value; thus, in- 

dicates a specific gravity of 1.069 for the substance at 95 °C. referred to water at 
95 ‘’G. Specific gravity of gases with the notation “(A)** or ‘‘(D)’* indicate tha 
density of the gas referred to (A) air = 1 or (D) hydrogen = 1 respectively. See 
also special tables. 

Melting Point is recorded in a certain case as “82 d.** and in some other case ^ 
“d. 82”, the distinction being made in this manner to indicate that the former is 
a melting point with decomposition at 82 °C., while in the latter decomposition 
only occurs at 82°C. Where a value such as 2 H 2 O, 82” is given it indicates loss 
of two moles of water per formula weight of the compound at a temperature of 
82°G. 

Boiling Point is given at atmospheric pressure (760 mm of mercury) unless other- 
wise indicated; thus, “82^‘‘““” indicates the boiling point is 82°G. when the pres- 
sure is 15 mm. 

Solubility is given in parts by weight- (of the formula shown at the extreme left) 
per 100 parts by weight of the solvent; the small exponent indicates the tempera- 
ture in degrees G. In the case of gases the solubility is often expressed in some 
manner as cc.” which indicates that at 10°G., 5 cc. of the gas are soluble in 
100 grams of the solvent. 

References. The information given in the table has been collected mainly from the 
following sources: — 

Beilstein: Handbuch der Organiaciien Chemie, 4th edition, Published by Springer, 
Berlin. 

The Merck Index, 5th edition. Published by Merck and Go., Inc., Rahway, N. J. 
Fleilbron: Dictionary of Organic Compounds. Published by Oxford Press, New 
York. 

Tables Annuelles Internationales de Constants et Donnes Numeriques. Published 
by McGraw-Hill Book Go., New York. 

International Critical Tables, Vol. 1. Published bv McGraw-Hill Book Go,, New 
York. 

Seidell: Solubilities of Inorganic and Organic Compounds. Published by Van Nost- 
rand and Go., New York. 


ian^ ignites 

K 2 CO 3 , aqueous potassium 
carbonate 

l. levo-rotatory 

if., leaves or leaflets 
tg., ligroin 
Iq., liquid 
It., light 

fn, meta position 
Me, methyl (CH3) 

Me al., methyl alcohol 
met., metallic 
mn., monoclinic 

m. p., melting point 
fi. normal 

NeOAc, aqueoussodium acetate 
nd., needles 
ortho position 
or., orange 


p, para position 

pa., pate 

pd., powder 

pet., petroleum ether 

Ph, phenyl (CeHs) 

pi., plates 

pr., prisms 

pyr., pyridine 

r., rod 

rhb., rhombic 
8 ., soluble 
sc., scales 
see, secondary 
silv., silvery 
si., slight or slightly 
soln., solution 
subl., sublimes 
aym, symmetrical 
syr., syrup 


tert, tertiary 
tet., tetragonal 
tri., triclinic 
trig., trigonal 
una, unsym metrical 

V., very 

vl., violet 

V. s., very soluble 

V. si. s„ very slightly soluble 

vac., vacuo or vacuum 

wh., white 

yel., yellow 

O’, soluble in ail proportions; 

i. e., miscible 
>, greater than 
<, less than 

42± , about or near to 42 
— 3 H 2 O, 100, loses 3 molecules 
of water at 100“ C. 


No. 

CryatuUino 
Form and 
Color 

SpwMfic 

Gravity 

Meltina 
Point «C. 

Boiling 
Point ®C. 

Solubility in 100 Parts j 

Water 

AI<x>hol 

Ether 

1 

If 


182 


i. 

V. s. 

V. s. 

2 

rhb./al. 

1.069H" 

95 

1 

278-9 

i. 

8. h. 

8. chl. 

3 

rhb. 

0.899^“ 

92-3 

265-75(sl.d.) 

i. 

V. 8. 

V. 8. 


Absinthin, cf. glcde. Acecoline 83 

Aooeterine 4883 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

4 

Acetal 

acetaldehyde,- 
di ethyl acetal 

CH 3 CH(OC2H5)z 

1-603 

118.17 

5 

Acctaldehyda 

ethanal 

CH 3 CHO 

1-594 

44.05 

6 

Acetaldehyde* meta> 

metaldehyde 

(CiH40)4 

1-602 

176.21 

7 

Acetaldehyde* par- 

paraldehyde 

(C 2 H 40 ), 

XIX-385 

132.16 

8 

9 

ammonia 

azine 


CH 3 CH( 0 H)NH 2 

CH 3 CH:NN:CHCH, 


61.08 

acetaldazine 

1-609 

84.12 

10 

oxime 

acetaldoxime 

CHaCH.NOH 

1-608 

59.07 

11 

phenylhydrazone 


CsHsNHNrCHCHj 

XV-127 

134.18 

12 

semicarbazona 


CHsCH.NNHCONHi 

III-101 

101.11 

13 

sodium bisulfite 


CHsCHONaHSOs- 

^HzO 

1-605 

157.13 

14 

Acetamide 

ethanamide 

CH 3 CONH 2 

11-175 

59.07 

15 

Acetamidine 


CH3C(NH)NH2 

11-185 

58.08 

16 

hydrochloride 


CH 3 C(NH)NH 2 HCI 

n-185 

94.55 

17 

Acet-anilide 

antifebrin 

CsHsNHCOCHj 

XII-237 

135.16 

18 

anisidide (a) 

acetyl-o-anisidine 

CH30C6H4NH- 

COCH 3 

XIII-371 

165.19 

19 

anisidide (m) 

acetyl-m'^anisidine 

CH 30 C«H 4 NH. 

COCH 3 

XIII-416 

166.19 

20 

anisidide (p) 

methacetin;p-meth- 

oxy-acetanilide 

CH 3 O C«H 4 NH- 
COCHj 

Xm-461 

165.19 

21 

metanilic acid (Na) 


CH 3 CO NH C 6 H 4 - 
S03Na-2H20 (1,3) 

XIV-691 

273.24 

22 

methyl-a-naph- 

thylamide 


CH3CO(CH3)NC,oH7 

XII.1231 

199.24 

23 

o-phenetidide 

o-ethoxyacetanilide 

CH 3 CONH C 6 H 4 * 
OC 2 H 5 

XIII-371 

179.21 

24 

m-phenetidide 

1 acetyl-m- 
phenetidine 

CH3CONHCsH4* 

OC 2 H 5 

XIII-416 

179.21 

25 

p-phenetidide 

phenacetin 

CH 3 CONH C 6 H 4 - 
OC 2 H 5 

XIII-461 

179.21 

26 

toluidide (o) 

A^-tolylacetamide 

CH 3 C 6 H 4 NHCOCH 3 

XII-792 

149.19 

27 

toluidide (m) 

N-tolylacetamide 

CH3C«H4NHC0CH3 

XII-860 

149.19 

28 

! toluidide (p) 

/V-tolylacetamide 

CH 3 C 6 H 4 NHCOCH 3 

XII-920 

149.19 

29 

Acetamino-ethyl- 

salicylicacid (5;2,1) 

benzacetin 

CH3CONHC6H3* 

(OCzH 5 )C 02 H 

XIV-583 

223.22 

30 

fIuorene(2) 


C,3H9NHC0CH3 

XII-1331 

223.26 

31 

a-naphthol (4,1) 

naphthacetol 

CH 3 CO NH CioHfeOH 

XIII-669 

201.22 

32 

/3-naphthol ( 1 , 2 ) 


CH 3 CO NH CioH^OH 

XIII-679 

201.22 

33 

phenol (o) 

o-hydroxyacetanilide 

CH 3 CONHC 6 H 4 OH 

XIII-370 

151.16 

34 

phenol (m) 

acetyl-aminophenol 

CH 3 C 0 NHC,H 40 H 

XIII-415 

151.16 

35 

phenol (p) 


CH 3 CONHC 6 H 4 OH 

XIII-460 

151.16 

36 

Acetic acid 

ethanoic acid 

CHa COOH 

11-96 

60.05 

37 

anhydride 


(CH,C0)20 

11-166 

102.09 

38 

Acetoacetic acid 

acetyl acetic acid 

CH 3 CO.CH 2 CO 2 H 

III-630 

102.09 

39 

/9-anil 

£t ^-anilinocroton- 
ate 

CH3C(:NC6H5)CH2- 

COzCzHs 

XII-518 

205.25 


Aceta(da 2 fne 9 Acetarsone 128 

Acetaldehyda-cyanohydrin 3944 Acet-bromamide 879 

Acetaldetoyde-ethylene-acetal 3207 Acet-dibromamide 1794 

Acetafddf 169 Acet*dimethylamide 2416 

Acetaidoxima 10 



Crystalline 


Specinc Melting Boiling 

” Gravity Point «»£. Point ‘'C. 


col. cr. 

Iq. 

nd. or Iq. 
col. nd. 

nd. / aq. 

or al. 
col. nd. 

col. cr. 
in aq. soln. 
col. cr. 
rhb./al. 

cr./aq. 

cr./aq. 

pl./aq. 

nd./aq. 

pr./aq. 

If./aq. al. 

If./aq. 

col. mn. 

rhb. 
mn./aq. 
rhb. or mn. 
col. nd. aq. 

cr. 750% ac. 
nd./al. 


If./aq. al. 
nd./aq. 


0.832«7‘> 

0.965^“ 


0.994^® 


47(13) 

(a)98-101 

(fi)57 

162-3 


100 -10(sl.d.) 

95-6 

114-5 

236 - 720 ®® 

133 - 620 "““ 


Solubility in 100 Parts 


i.; 8. chi. 2 h.;s. bz, 0.6J*®; 

V. si. s. h 

12’2° 00 ; chl. OD 

6100° 

V. S. V. 8. 8 l. 8. 


3’ 7° S. 

8 .; d. a. i. 


1.29321° 168-9 

1.049^® 16 7 

1.082^*^® 73 


8. j V. 8, I. 

0.53«°; 2120 °; 4600® 725 ® 

3. 5*0° 

V. 8. h. 55 . 321 ° V. 8 . ac. 



127 

i 0.21*°; 

12 . 721 °- 




j 81 00 ® 

s. act. 

dil. alk. 


184-5 





94-5 





79 

j 

>250 i i. 

8. 



96-7 

1 




134-5 

d. 0 . 720 ® 

7.4 c.; 

1 .62*°; 



i 

40 h. 

8 . Qly. 

. 1681*° 

110 

296 ; 0.86i»° 

s. ; s. bz. 

s. ; 8 . chl. 

1 .1411*° 

65 5 

303 I 0.4415° 

1 V. 8 . 

j V. 8 . 

1 . 2121 *° 

153 

306-7 1 0 . 0922 ° 

10.22S°abs. 

8 . ; i. Ig. 


189-90 

1 si. s. 

s. 


i 

191. 





187 

! s. h. 

s; 8 . 

8 . Na 2 COj 



j 

NH 4 OH 



235.5 

subl. si. d. V. 8 . aq. 

s; 8 . bz. 

8 . ; 8 . h. ac. 



i NaOH 




203 


s. 

j 8 . KOH 


148-9 

1 s. 

s. ; si. s. chl.i 

! sl. S. ; si. 8 . 



1 

i 

1 

1 

1 bz. 


V. s. h. V. s. 

118.1 

139.6 12c.; d. h. ; d. h. 

d. <100 ® <x> 

d. 240 i. 8. 


4 In sealed tube; subl. 112-6; partly depotymerized. 
Acet-methylamide 4085 

Acet-oxime 61 / 

Acet-phenetidido 23-5 i 

Acetamino-, cf. also acetylamino. i 


Acetic ester 2935 
Acetic ether 2935 
Acetin 3382 

Aceto-acetic ester 2937 













PBrtrSJdAl Constants 6r 




1 'No. 

NamO 

Synonym 

Formula 

Beil. 

Ref. 

Formula S 
Weight j 


Acotoacetic 





■ 40 

anilide 

acetoacetanilide 

CH 3 COCH 2 CONH- 

XII-518 

177.20 : 




CeHs 



! 41 

2 -chloroanilide 

o-chloroaceto-acet- 

CH 3 CO CHzCO NH- 

*XII-300 

211.65 ; 



anilide 

C 6 H 4 CI 



42 



CHaCO-CHzCONH- 


246 . 09 




C 6 H 3 CI 2 



43 

Acetoin 

methylacetyl carbinol 

CH 3 CHOH CO CH 3 

1-827 

0 

00 

00 

44 

Aceto-chloroglucose 

tetraacetyl-cr-gluco- 

ClCH(CHOaCCH3)3- 


366.75 



syl chloride 

1 






CH(CH 202 CCH 3)0 

1 



45 

dichlorohydrin 

dichloropropyl 

CH 3 C 02 CH 2 CHCI- 

11-129 

171.03 



acetate {P,y) 

CH 2 CI 



46 

naphthalide (a) 

acetyl naphthylamine 

CjoHtNHCOCHj 

Xri-1230 

185.22 

47 

naphthalide (/9) 


C,oH7NHCOCH3 

XII-1284 

185.22 

48 

naphthol ( 1 , 2 ) 

hydroxy-aceto- 

HOCioHfiCOCHj 

VIII- 149 

186.20 



naphthone 




49 

nitrile 

methyl cyanide 

CH 3 CN 

11-183 

41.05 

50 



C 23 H 17 N 


307.37 

51 

phenone 

methyl-phenyl 

CH 3 CO CsHs 

VII-271 

120. 14 



ketone 




52 

phenone acetone 

phenacyl acetone 

CfiHs CO C2H4- 

VII-687 

176.21 




COCH 3 



53 

phenone oxime 


C 6 H 5 (CH 3 )C:N 0 H 

VII-278 

135. 16 

54 

phenone phenyl- 


CeHjNHNiCCCHs)- 

XV-139 

210.27 


hydrazone 


CeHs 



55 

Acetol 

acetyl carbinol 

CH 3 COCH 2 OH 

1-821 

74.08 

56 

Acetone 

propanone 

CH 3 COCH 3 

1-635 

58.08 

57 

cyanohydrin 


(CH 3 ) 2 C( 0 H)CN 

III-316 

85. 10 

58 

diacetic acid 


C0:(C2H4C02H)2 

III-804 

174.15 

59 

dtcarboxylic acid 

^-ketoglutaric acid 

C 0 :(CH 2 C 02 H )2 

III-789 

146.10 

60 

glucose, mono 

glucose diMe- 

(CH3)2C:(HC0)2- 


220.22 



ketal 

1 






(CH0H)2CH- 






(CH20H)-0 

1 



61 

oxime 

acetoxime 

(CH 3 ) 2 C:N 0 H 

1-649 

73.09 

62 

phenylhydrazone 


C6H5NHN:C(CH3)2 

XV-129 

148.20 ! 

63 

semicarbazone 


(CH 3 ) 2 C:NNH- 

III -101 

115.14 ! 




COISTHz 



64 

sodium bisulfite 


(CH3)2C0NaHS03 

1-649 

162.14 , 

65 

Acetonyl acetone 


(CH3C0CH2)2 

1-788 

114.14 

66 

urea 

dimethyl hydantoin 

(CH3)2: 

XXIV- 289 

128.13 




CNHCONHCO 

1 1 



67 

Acetoxy acetone 

acetol acetate 

CH 3 CO 2 CH 2 COCH 3 

11-155 

116.11 

68 

Acetyl-acetone 

diacetyl methane 

(CH3C0)2CH2 

1-777 

100.11 

69 

benzoic acid (o) 

acetophenone car- 

CH 3 COC 6 H 4 C 02 H 

X-690 

164.15 



boxylic acid 




70 

benzoic acid (m) 


CH 3 COC 6 H 4 C 02 H 

X-694 

164.15 

71 

benzoic acid (p) 


CH 3 COC 6 H 4 C 02 H 

X-694 

164.15 

72 

benzoyl 

Me-Ph-diketone 

CHjCOCOCeHs 

VII-677 

148.15 


Aceto-acetanilide 40 Aceto-mesitylene 6247 Aceto-propionic acid 3967 

Aceto-aniaide 18*20 Aceto-naphtnone 4313 Aceto-pyrine 566 

Aceto-anlaole 6132 Aceto-phen 115 Aceto- 8 al(in) 115 

Ac 6 to*chloramide 1295 Aceto-phenone alcohol 754 Aceto*thioamide 5682 

Aceto*cymena 4181 Aceto*phenone carboxylic acid 69-71 Aceto-vaniilons 3776 



No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Melting 
Point ®C. 

40 

If. 


85 

41 



105 

42 

col. nd. 


94-5 

43 

Iq. 

i.oiiH** 

15 

44 

col. mn. 
nd./et.- 


70-1 (d.) 


Iq. 



45 

col. Iq. 

1 .168150 


46 

cr./al. 


1 59-60 

47 

If./al. 


134 

48 

yel. nd./lg. 


103(98) 

49 

col. Iq. 

0.783-?i5® 

41 

50 

nd./al. 

t,033||° 1 

135 

51 

cr. If. 

1 

20.5 

52 

yel. oil 



53 

54 

nd. /aq. 
col. nd. 

>1 j 

1 

59 

105-6 

55 

col. Iq. 

i 

1.082^^° i 

.-,7 i 

56 

col. Iq. 

0.792-3,^® ! 

-94.6 1 

57 

col. Iq. ■ 

0.932'5® i 

-'19 I 


Solubility in 100 Parts 


58 rhb. aq. 

59 nd./et. 

60 col. mn. 

nd./aq. 


Et*her 
S.; 8. h. bz. 
i.; i. Ig. 


V. 8. si. s.; i. Ig. 

s.; 8. act. 8.; s. GOI4 


325(81. d.) i.;v. 

81.6-2.0 
202.37*9°^ i. 

162’2(sl. d.) si. s. 

Id. ! . , . 


V. s. 
si. s. c. 


V. 8. 

8. ; s. h. 
EtOAc 


i,; V. s. bz.i V. si. s. c. 8. ac. ; s. 

1 CS 2 


V. 8.; V. 8l. 

s. pet. 

8l. s.; I. bz. 
8l. s.; i. bz. 


61 pr. 

62 oil 

63 nd./aq. 

64 col. If. 

65 col. Iq. 


60-1 136.3 

26.6 16350®“ 

190-1(d.) 


V. S. V. s. 

s. c. dil. a 

I s. c. si, s. c. 

s. ; d. a. si. s. 


66 tri. pr./al. 


67 col. oil 1.0753,5® 174.5 

68 Iq. 0.9763,5“ -23.2(-9) 1397«6mm 

69 cr./aq. 114-5 


70 nd./aq. 
n nd./h. aq. 


172 

200-5(d.) 


s. ;sl.s. chi. 8.;sl.8. bz. 
si. 8. si. s.;i. Ig. 


Aceto-xylidide 2417-22 
Acetozone 73 
Acetol acetate 67 
Acetol phenyl ether 5132 
Acetone azine 3932 


Acetone bromoform 6102 
Acetone chloride 2053 
Acetone chloroform 6145 
Acetone chloroform acetate 6144 
Acetone diethyisulfone 5683 


Acetone oxalic ester 2939 
Acetonic acid 3757 
Acetonyl-acetophenona 52 
Acetonyl-amine 235 
Acetonyl anisole 4126 
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No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 


Acetyl 





73 

benzoyl peroxide 

acetozone 

C 6 H 5 COO 2 COCH 3 

IX-179 

180.15 

74 

biuret 


CHjCOCNHCOzNHa 

ni-72 

145.12 

75 

bromide 

ethanoyl bromide 

CHjCOBr 

11-174 

122.96 

76 

5-bromosalicylic 
acid (2;5,1) 

5-bromoaspirin 

CHaCOz-CsHsCBr). 

CO 2 H 

X-108 

259.06 

77 

n-butylaniline 


CH 3 CO N(C 4 H 9 i-C 6 H 5 

XII-247 

191.26 

78 

caproyl 

octandione-2,3 

CH3(CH2)4C0-C0CH3 

1-795 

142.19 

79 

caproyl oxime 

isonitro 80 -fi-amyl- 

ketone 

CsHisOiN 

1-795 

157.21 

80 

carbazoie (IV) 


CHjCO-NCuHs 

XX-436 

209.24 

81 

chloride 

ethanoyl chloride 

CH 3 COCI 

11-173 

78.50 

82 

choline bromide 

pragmoline 

(CH3)3N(Br)(CH2)2- 

O 2 CCH 3 

*IV-428 

226.12 

83 

choline chloride 

acecoline 

(CH3)3N(CI)C2H4- 

02 CCH 3 

IV-281 

181.66 

84 

diethylbromo- 
acetyl-urea (IV, N') 

abasin; acetylcar- 
bromal 

(C 2 H 5 ) 2 CBrCO-NH- 

CONHCOCHj 

*in-30 

279.14 

84.1 

diphenylamine 

TV-diPh acetamide 

(C 6 H 5 ) 2 NC 0 CH 3 

XII-247 

211.25 

85 

86 

disulfide 

ethanolamine (IV) 
ethyl maionate 

diacetyl disulfide 

(CH3C0)2S2 
H0(CH2)2NH-C0CH3 
CH 3 CO CH- 
(C02C2H5)2 

n-232 

150.21 

103.12 

87 


ni-796 

202.20 

88 

ethytoxamate 


(CH3C0)NHC202- 

OC 2 H 5 

11-545 

159.14 

89 

fluoride 

ethanoyl fluoride 

CH 3 COF 

11-172 

• 62.04 

90 

glycine 

aceturic acid 

CH3CO-NHCH2- 

CO 2 H 

IV-354 

117.10 

91 

indole (1) (TV) 


CHsCONCeHe 

XX-309 

159.18 

92 

iodide 

ethanoyl iodide 

CHsCO-I 

U-174 

169.96 

93 

iodosalicylic acid 

4-iodoaspirin (2;4,1) 

CH 3 C 02 C«H 3 (I)C 02 H 

*X-49 

306.07 

94 

iodosalicylic acid 

S-iodoaspirin (2;6,1) 

CH 3 C 02 C 6 H 3 (I)C 02 H 

♦X-49 

306.07 

95 

isatin (IV) 



CHsCONCCOiCsH* 

XXI-447 

189.16 

96 1 

malic acid 


C2H302 C2H3(C02H)2 

III-429 

176.12 

97 

o-methylamino- 

phonol 


CH3C0N(CH3)C6H4 

OH 

XIII-372 

165.19 

98 

p-methylami no- 
phenol 


CH3C0N(CH3)C6H4' 

OH 

Xni-466 

165.19 

99 

i5-methylcholine 

bromide 

mecholyl bromide 

(CH 3 ) 3 N(Br)CH 2 - 

CH(CH3)02CCH3 


240.15 

100 

/9-methylcholine 

chloride 

mecholyl; mecholin 

(CH3)3N(CI)CH2- 

CH(CHj)02CCH3 


195.69 

101 

/9-methylcholino 

iodide 

mecholyl iodide 

(CH3)3N(I)CH2- 

CH(CH3)02CCH3 


287.15 

102 

methyl-o-toluidine 

TV-Me-acet-€>- 

toluidide 

CH3C0-NCCH3)C6H4- 

CH 3 

XII-793 

163.21 

103 

methyl-m-toluidine 

TV-Me-acet-m- 

toiuidide 

CH3C0N(CH3)C6H4- 

CH 3 

XII-861 

163.21 

104 

methyl-p-toluidine 

TV-Me-acet-p- 

toluidide 

CH3C0N(CH3)C«H4* 

CH 3 

XII-922 

163.21 

105 

•nitrate 


CH 3 C 02 N 02 

11-171 

105.05 

106 

peroxide 

diacetyl peroxide 

(CH3C0)202 

11-170 

118.09 

107 

p-phenylenedi- 
amine | 

amino-acetanilide 

(p) 

C2H30-NHC6H4NH2 

XIII-94 

150.18 


Acetoxy*acetophenone 5094 
Aceturic acid 90 
Acetyl, cf. also aceto or acet. 
Acetyl-aoaHa acid 38 


Acetyl-anisidine 16-20 
Acetyl-anisoie 4066 
Acetyl-anthranllic acid (N) 125 
Acetyl-arsanilic acid 577 


Acetyl-benzoin 718 
Acetyl-benzoylaconino, cf. aikd. 
Acetyl-benzylamine 760 
Acetyl-carbinol 55 




ORGANIC COMPOUNDS 



Aoetyi-^iarbromal 84 
Aoetyl-cyanide 5527 
Acetyl-diethylamine 2100 
Aoetyl-ethylanilide 2934 


Acetyl-formic acid 5525 
Acetyl-guaiacol 3481 
Acetyl- methyl urea 4091 
Aoetyl-naphthalene 4313 


Acetyl-naphthylamine 46-7 
Acetyl-phenetidine 23-5 
Acetyl-phenol 5141 







PHYSICAL CCWSTANTS 


W 


' No. 

Name 

Synoeym 

formula 

U 

Foneilla 

Weight 


Acetyl 





108 

m-phenylenedi- 

aminoacetanitide 

C 2 H 3 ONHC 6 H 4 NH 2 

XIII-45 

160.18 


amine 

(m) 




109 

m-phenyiene 


CzHaONHCeHANHz- 

XIII-45 

186.64 


diamine HCI 


HCI 



110 

phenylglycine 

7V-Ph-aceturic acid 

C6H5N(C0CH3)CH2- 

XII-476 

193.20 




CO 2 H 



111 

phenylhydra 2 ine(/ 3 ) 

hydracetin 

CH 3 CONHNHC 6 H 5 

XV- 241 

160.18 

112 

piperidine 


CHjCONCsHio 

XX-45 

127.18 

113 

pyrrol (/V) 


CH 3 CONC 4 H 4 

XX-165 

109.12 

114 

resorcinol (1,3) 

euresol; eurisoi 

CH 3 CO 2 C 6 H 4 OH 

VI-816 

162.14 

116 

o-saiicylic acid 

aspirin 

CH 3 CO 2 C 6 H 4 CO 2 H 

X-67 

180.15 

116 

o^salicyiic acid (Ca) 

aspirin soluble 

(C 9 H 704 ) 2 Ca- 2 H 20 

♦X-29 

434.40 

117 

o-salicylic acid (Li) 

litmopyrin 

C9H704Li 

X-68 

186.09 

118 

o-salicylicacid (Mg) 

magnespirin 

(C,H704)jMgt 

*X-29 

382.61 

119 

o-saiicylic acid (Na) 

hydropyrin 

C 9 H 704 Na 

X-68 

202.14 

120 

salol 

spiroform; vesipyrin 

CH3C02C6H4- 

X-79 

256.25 




CO 2 C 6 H 5 



121 

2-thiohydantoin 


CH3CONCH2- 

j 

'•‘XXIV-293 

158.17 




CONHCS 

I 



122 

thiourea 


CH 3 CONHCSNH 2 

III-191 

118.15 

123 

urea 


CH 3 CONHCONH 2 

III-61 

102.09 

124 

Acetylamino- 

azodermin ( 4 -NH 2 ; 

CH3C6H4N:N.C6Hj- 


267.32 


azotoluene 

3,2'-diMe) 

(CH3)NH(C0CH3) 



125 

benzoic acid ( 0 ) 

/V-acetyl-anthranilic 

CH3CONHC6H4- 

XIV-337 

179.17 



acid 

CO 2 H 



126 

benzoic acid (m) 


CH3CONHC6H4' 

XIV-396 

179.17 




CO 2 H 



127 

benzoic acid (p) 

acetaminobenzoic 

CH3CO.NHC6H4* 

XIV-432 

179.17 



acid 

CO 2 H 



128 

hydroxyphenyl- 

stovarsol ; spirocid 

CHsCONH- 


275.08 


arsonic acid 


C6H3(0H)As03H2 




(3;4,1) 



i 


129 

phenylglycine (p) 


CH3CONHC6H4- 


193.20 


i 

CH2C02H 


130 

Acetylene 

ethyne; ethine 

CHiCH 

1-228 

26.04 

131 

dibromide (1,1) 

a,a-dibromoethylene 

CHzrCBrz 

1-190 

185.87 

132 

dibromide (da) 

1 ,2-dibromoethone 

CHBr:CHBr 

1-190 

185.87 

133 

dibromide (trana) 

1 ,2-dibromoethono 

CHBrrCHBr 

1-190 

185.87 

134 

dicarboxyiic acid 

butynedioic acid 

(CC02H)2 

11-801 

114.06 

136 

dichloride (da) 

1,2-dichloroethene 

CHChCHCl 

1-187 

96.96 

136 

dichloride (trana) 

dioform 

CHChCHCI 

1-187 

96.95 

137 

diiodide (da) 

1,2-diiodoethene 

CHIiCHI 

1-194 

279.88 

138 

diiodide (trana) 

1,2-diiodoethene 

CHIiCHI 

1-194 

279.88 

139 

urea 

glycoiuril 

C2H2(C0N2H2)2 

XX VI-441 

142.12 


t Also cr. 4* SHaO, and + 4 H 2 O. 

Acetyl-proplophonone 62 Aoetyi-reaorcinoi 5550 

Acetyl'propyMnllifio 63^4 Acetyl-thymol 5945 



QRGANtC COMWOVmS 


No. 

CrystalUive 
Form end 
Color 

Specific 

Gravity 

Melting 
Point °C 

108 

pl./bz. 


softens 




>70 

109 

pl./al. 


280 ± 

110 

If./aq. 


172-3 

111 

pr. 


129 

112 

Iq. 

1 .011»® 


113 




114 

yei. oil 



115 

col. nd./aq. 


135-6 

116 

cr./aq. al. 



117 

wh. hyg. 




pd. 



118 

wh. pd. 



119 

cr./act.-et. 


218 si. d. 

120 

col. cr./ 


97-8 


abs. at. 



121 

cr./al. 


175-6 

122 

pr./aq. 


165-6 

123 

nd./al. 


218 

124 

r. nd,, al. 


185-6 

125 

rhb./ac. 


184-6 

126 

nd./al. 


248-50 

127 

nd. 

1 

1 

256.5 d. 

128 

wh. pd. 

1 


129 

col. fl. 


241-2 

130 

col. gas 

Iq. 0.613-®o* 

81.5*01“ 



s. 0.730 85* 




(A) 0.906 


131 

col. Iq. 

2.178^4^-“ 


132 

col. Iq. 

2 285 ^-}-^* 

-53 

133 

col. Iq. 

2.267-'^-^" 

-6.9 

134 

pl./et. 


179-80 

135 

col. iq. 

1 .291-^4^'’ 

-80.5 

136 

col. iq. 

1 . 265^5l* 

-50 

137 

col. Iq. 

3.06320* 

-13.8 

138 

mn. pr. 

3.30321° 

73 

139 

nd./aq. 

I ’ ’ 

d. 300 i; 


Boiling 
Point **C. 


d. >87 


226-7 
181-2 
283 d. 




subi. 


-g4760aun 


91_2754aun 
1 1 
108 


60.3 

48.4 
188 d. 
192 


Solubility in 100 Parts 


Water 

Alcohol 

Ether 

s.; s. act. 

8.; si. s. bz. 

8 .; i. ig. 

s.; i. bz. 

si. s. 

i.; i. ig. 

V. si. 8. 

s.; s. ac. 

V. si. s. 

8. h. 

s. 

si. s. 

CX) 

8. 


i. 


d. HCI 

i.; s. aik. 

00 ; CD bz. 

CO chi. 

1370 

V. si. s. bz. 

520 ® 

16 

1.4 

i. 

100 

25 

i. 

s. 

si. s. 

i. 

V. s. 

V. s. 

st. s. act. 

i. 

s. 

8. 

i. 

si. 8. 

i. 

s. h. 

8. 

si. 8. 

215®; 

10 h. 


V. s. h. 
i. 

s. chi. 

s. ; s. oils 

8. h. 

8. 

s. ; 8. bz. 

V. si. s. h. 

' 8. h. 

V. si. 8 . 

si. s. 

s. 


si. 8. 

8. atk. 


i. 

st. s. 

st. s. 

100 cci8° 

600 cci»° 

2500 cci*® 

cf. spe- 
cial table 

i. 

V. s. 

act. ; 

30,000 cc 
act. 12 
atm. 

V. s. 

i. 

V. s. 

V. s. 

i. 

V. s. 

V. s. 

V. s. 

V. s. 

V. s. 

i. 

a, 

00 

1 . 

s. 

sT 

1 . 

s. 

s. 

0.117°; 

i.; s. cone. 

>1, h. 

1 . 51 00 ° 

HCI 

NH 4 OH 


Acetyi -tot ui dine 26-8 
Acetyl ami no-phenol 33-5 
Aoetylene-tetrabromide 5719 


Acetylene-tetraohioride''5739 
Acetylidene-o-aminophenol 2908 





m 


PHYSICAL CONSTAI^ OF 


No. 

Name 

Synonym 

Formula 

BeU. 

Ref. 

Formula 

Weight 

140 

Aconic acid 


CHzCOOCHrC- 

1 1 

XVIII-395 

128.08 




COzH 



141 

Aconitic acid 

equisetic acid; 

C3H3(C02H)3 

11-849 

174.11 



citridic acid 




142 

Acridine 


C6H4CHC6H4IM 

1 1 

XX-459 

179.21 

143 

orange (3,6) 


NCnH7[N(CH3)2)2 

XXII-487 

265.35 

144 

red (2,7) 


6 

± 

c 

i 

z 

I 

0 


273.74 


N(CI)CH3 



145 

Acridone 

dihydroketo- 

C6H4COC6H4NH 

XXI-335 

195.21 



acridine 

1 1 



146 

Acrolein 

acrylic aldehyde 

CHzrCHCHO 

1-725 

56.06 

147 

Acrolein (meta) 

metacrolein 

(C3H40)3 

1-727 

168.19 

148 

Acrylamide 

acrylic amide 

CHzrCHCONHz 

11-400 

71.08 

149 

Acrylic acid 

propenoic acid 

CHz.CHCOzH 

11-397 

72.06 

160 

anhydride 


(CH2:CHC0)20 

11-400 

126.11 

151 

nitrile 

vinyl cyanide 

CHziCH CN 

11-400 

53.06 

152 

Adipamide 

adipic diamide 

(•CH2CH2C0NH2)2 

11-653 

144.17 

153 

Adipic acid 

hexandioic acid 

(•CH2CH2C02H)2 

11-649 

146.14 

154 

Adipyl chloride 


(CHzCHzCOCDz 

11-653 

183.04 

155 

di nitrile 

tetramethylene 

(•CH2CH2CN)2 

11-653 

108.14 



dicyanide 




156 

Adonitol 

adonite 

H0CH2(CH0H)3- 

1-530 

152.15 




CHzOH 



157 

Adrenaline (f) (3,4.1 ) 

l-suprarenine 

C6H3(OH)z(CHOH- 

XIII-830 

183.20 




CH2NHCH3) 



158 

Alanine (a) (1 +) 

a-aminopropionic acid 

H2NCH(CH3)COzH 

IV-387 

1 

89.09 

159 

Alanine (a) (dl) 


H2NCH(CH3)C02H 

IV 387 

1 

89.09 

160 

Alanine 09) 

^-aminopropionic acid 

H2NCH2CH2C02H 

IV-401 

89.09 

161 

Aldehydin (2,5) 

2-Me-5-Et-pyridine 

(CH3)C5H3N(C2H5) 

XX-248 

121 .18 

162 

Aldehydo-benzoic 

phthalic aldehyde 

H02CC6H4CHO 

X-666 

150.13 


acid (o) 





163 

benzoic acid (m) 

isophthalic aldehyde 

HOzCC«H4CHO 

X-671 

150.13 

164 

benzoic acid (p) 

terephthalic aldehyde 

H02CC6H4CHO 

X-671 

150.13 

165 

o-hydroxybenzoic 

(2;5,1) 

HO C6H3(CH0)- 

X-953 

166.13 


acid 


COzH 



166 

o-hydroxybenzoic 

(2;3.1) 

H0C6H3(CH0). 

X-952 

184.14 


acid 


COzH-IHzO 



167 

m-hydroxybenzoic 

(3;4,1) 

H0.C6H3(CH0)* 

X-954 

166.13 


acid 


COzH 



168 

p-hydroxybenzoic 

(4;3,1) formyl sal- 

H0C6H3(CH0)- 

X-953 

166.13 


acid 

icylic acid (5) 

COzH 



169 

Aldol 

2-hydroxybutyraldo- 

CHa-CHOHCHz- 

1-824 

88.10 



hyde 

CHO 



170 

Aldol par- 

paraidol 

(C4H802)2 

1-825 

176.21 

171 

Aleudrfn 

a/*'-diCI-ieoPr- 

H2NCOzCH(CH2- 

111-29 

172.02 



carbamate 

CDz 




Achiiletc acid 141 Acid NW 4502 Acid y 338 Acid amino H 4655 


Acid 4534 Acid R 4491 Acid S 4533 or 4553 Acid ysilow D 4996 

Acid F 4510 Acid S 339 or 344 Acid X 4544 Acid yellow S 3241 

Acid Q 4495>6 Acid Sa 4533 Acid p 553 Acidogen nitrate 6389 

Acid H 342 Acid a 8 4533 Acid x Acidof 847; alto of. alkd. 

Acid I 337 Acid 0 559 Acid 1 :2:4 340 Aciduiin 3373 

Acid J 337 Acid 0C 4534 Acid of sugar 5006*7 Aoocantherin, cf. glcda. 

Acid L 4503 Acid 0y 4537 Acid amido Q 4537 Acoin 1760 



ORGANIC COMPOUNDS 



Aconino, cf. aikd. 
Aconitine, cf. aikd. 
Acopyrin 566 
Acorn sugar 7608 
Acraoonitine, cf. aikd. 
Acrol 1724 
Aoryiio aldehyde 146 


Acrylic amide 148 
Adamon 865 
Adenine, cf. aikd. 
Adermln 6510 
Adipic diamide 152 
Adonite 156 
Aduroi-HaufF 1306 


Adurol-Schering 944 
Aesculin, cf. gicde. 
Aethon 3049 
Afenil 6387 
Agmatine. cf. aikd. 
Agotan 5234 

Alanine ethyl ester 2945 


Alant starch 3872 
Alantin 3872 
Alantolactone 3497 
Alanyl histidine 1251 
Alcohol 2946 
Aldehyde ammonia 8 









M* PHYl^Al. GONSTAWTS OP 


No. 

■ / 

Name 

Synohym 

l^onmila 

BeU. 

Ref. 

Formula 

Weight 

172 

Alizarin amide 09) 


C6H4(C0)2C6H2- 

)aV-267 

239.22 


(1,2) 


(0H)NH2 



173 

amide (a) (2,1) 


C6H4(C0)2C6H2- 

XIV-275 

239.22 




(0H)NH2 



174 

blue 

diOH-anthraqui- 

C6H4(C0)2C9H3N: 

XXI-632 

291.25 



none-quinoline 

(0H)2 



175 

blue S 


C,7H904N-2NaHS03 

XXI-633 

499 . 38 

176 

carboxylic acid 09) 


(H0)2C6H2(C0)2: 

X-1035 

284.21 




CsHb-COzH 



177 

3-8ulfonic acid 


(H0>2Ci4H502 S03H 

XI-355 

320.26 


(1,2;3) 





178 

3-8ulfonicacid 

alizarin S; alizarin 

(H0)2C,4H502- 

XI-355 

360.27 


(Na) 

carmine 

S 03 NaH 20 



179 

Aljodan 

lodoethyl alio- 

IC 2 H 4 CO 2 NHCONH 2 


258.03 



phanate 




180 





258 . 26 

181 

Allantoin t 

glyoxyldiureide 

C4H6b3N4 

XXV-474 

158.12 

182 

Allanturic acid 

lantanuric acid 

NH2C0N:CHC02H 

XXV-475 

116.08 

183 

Allene 

propadiene 

CH2:C;CH2 

1-248 

40.06 

184 

Alloxan 

mesoxalylurea 

HN(C0)3NHC0- 
1 1 

XXIV-500 

214.14 




4 H 2 O 



185 

Alloxan 


HN(C0)3NHC0 

1 1 

XXIV-500 

142.07 

186 

Alloxan (mono* 


CONHCONHCOC: 

XXIV-500 

160.09 


hydrate) 


I 1 






(0H)2 



187 

Alloxanic acid 


C 4 H 405 N 2 

III-772 

' 160.09 

188 

Alloxantin 

uroxin 

C8H60bN4-2H20 

XX VI-556 

286.16 

189 

Allyl acetate 


CH 3 C 02 C 3 H 5 

11-136 

100.11 

190 

acetic acid 

pentenoicacid 

CH2:CHC2H4C02H 

[ 11-425 

100.11 

191 

acetone 


C 3 H 5 CH 2 COCH 3 

1-734 

98.14 

192 

acetonitrile 


C 3 H 5 CH 2 CN 

11-426 

81.11 

193 

alcohol 

propen-1 -ol-3 

CHzrCH-CHzOH 

1-436 

58.08 

194 

amine 


CHzrCHCHz-NHz 

IV-205 

57.09 

195 

£»o-amyl ether 


C 3 Hs'O'Cs Hi 1 

1-438 

128.21 

196 

aniline 


C 3 H 5 NH CeHs 

XII- 170 

133.19 

197 

arsonic acid 


CH2:CHCH2- 


166.00 




AsO(OH)2 



198 

benzoate 


CftHs CO 2 C 3 H 5 

IX-114 

162.18 

199 

bromide 

3-bromo-propene-1 

CH2:CHCH2Br 

1-201 

120.99 

200 

butyrate 


CH3(CH2)2C02C3H5 

11-272 

128.17 

201 

caproate (n) 


CH3(CH2)4C02C3H5 


156.22 

202 

chloride 

3-chloro-propene-1 

CH2:CHCH2CI 

1-198 

76.53 

203 

cinnamate 


C6H5(CH)2C02C3H5 


188.22 

204 

cyanide 

vinyl-acetonitrile 

CHziCHCHz-CN 

11-408 

67.09 

205 

iso-cyanide 

allyl carbylamine 

CH2:CHCH2NC 

IV- 208 

67.09 

206 

ether 

diallyl ether 

(CH2:CHCH2)20 

1-438 

98.14 

207 

formate 


HCOz-CHz-CH.CHz 

11-23 

86.09 

208 

iodide 

3-iodo-propene-1 

CHziCHCHzI 

1-202 

167.99 

209 

maionic acid 


C3H5CH(C02H)2 

11-776 

144.12 

210 

mercaptan 


CHzrCHCHzSH 

1-440 

74.14 

211 

phenol (p) 

chavicol 

CH2:CHCH2C6H4- 

VI-571 

134.17 




OH 




t Cf. also Alkaloids table. 

Alival 3402 . Alizarin S 177 Alizarin orange 4599 Alizarin yellow A 6224 

Alizarin 2297 ' Alizarin bordeaux 5801 Alizarin /9>quinoline 174 Alizarin yellow C 6211 

Alizarin (leuco) 2295 Alizarin carmine 177 Alizarin red R 178 Alizarin yellow R 4653 




ORGAI«IG COMPOUNDS 


m 


Crystalline 
Form and 
Color 


Gravity Point ‘ 


Boiling 
Point ®C. 


Solubility in 100 Parts 


b. met. 

nd./bz. 
r. br. cr. 
or. nd./ 
PhNOa 
or. yel. cr. 


i. s. S.;sl. s. 

NH4OH 

s. alk. s. 8.;8. aik. 

carb. 

i.;s. h. bz. si.s.;s. ac. si. s. 


s. aq. 
NaOAc 


d. h. si. 8. 
si. s. 


br. met. 
nd./h. aq, 

hyg. pd. 
glis 

rhb. pr. 

/aq. ; eff. 
- 3H2O 
rhb. yel. 

hyg. 

tri./aq. 


-4 Hz 0,150 d. 170 


V. si. 8. 
sl. s. ; 
s. NaOH 


V. s. ;s. ac. v. s.;sl. s. i.; el. s. ohi. 
pet. 


Iri. 
rhb. 
col. Iq. 
col. Iq. 
col. Iq. 

Iq. 

Iq. 

col. Iq. 
col. Iq. 
yel. oil 
col. cr./aq. 


0.928^4^* 
0.984^® 
0.847-!/-® 
1 .180’3° 

• 0 . 854^/-® 
0.761^® 


- 2 H 2 O, 120 d. 253-5 

1 0476Zmm 

<-18 187-9 

1 

140 

-129 96.6 

56 . 5756mm 


I V. s. I 16 8. 

I 0.3«®;6h. i V. sl.s. v. aJ. 


yel. Iq, 

Iq. 

col. Iq. 
pa. yel. iq. 
col. Iq. 
col. cr. 
col. Iq. 

Iq. 

Iq. 

Iq. 

yel. Iq. 
cr./et 
Iq. 

Iq. 


1 .058|^® 
1 .398^*'!® 


0.938-2/® 

1.052ir 

0. 83716® 
0.797170 
0.808J/® 
0.94818® 

1 .848||® 


1.023^4^° 


230 

70-175amm 
1 4377Zmm 

185-7 
44.6 
286 d. 

118-9 

106 

94.3 

83 . 6768mm 

10273^«nn» 
d.-COz, 180 
90 
237 


s. ; s. h. bz. 


® ; ® chi. ® 


“Alkazene 6” 3575 
"Alkazen® 12" 2778 
^'Alkazeno 20" 1379 
^‘Alkazeno 32'* 5055 


Allantoln, cf. alkd. Alloxan-oxime 6445 

Ailocinnamic acid 1497 Allyl-benzene 5223-5 
Allophanamtd® 859 Allyl-carbinol 6437 

All othreonine 5934 Allyl-carbylamine 205 


Ally! ethyl ether 2949 
Ally! guaiacoi 3218 
Altyl iodourotropine 3800 







3^ 


PHYSICAL CONSTAJnrS W 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 


ANyl 





212 

phenyicinchonate 

atoquinol (2,4) 

C9H5N(C6H5)C02- 


289.32 




C 3 H 5 



213 

phenylcinchonate 


Ci9H,502N-HCI 


325.78 





HCI 





214 

phenyl ether 


C 3 H 5 O CcHs 

VI-144 

134.17 

216 

phenyl urea (N,N') 


CsHsNHCO- 

XII-350 

176.21 




NHCsHs 



216 

propionate 


d2H5C02C3H5 

11-241 

114.14 

217 

i»o-propylacetyl- 

sedormid 

(CWH7)(C3H5):CH. 


184.23 


carbamide 


CONHCONH 2 



218 

pyridine (2) 


C 8 H 5 C 5 H 4 N 


119. 16 




219 

thiocyanate 


C 3 HkS 0 N 

m-177 

99.15 

220 

iso-thiocyanate 

mustard oil 

C 3 H 5 N:C:S 

IV-214 

99.15 

221 

thiourea 

thiosinamine 

C 3 H 5 NHCSNH 2 

IV-211 

116.18 

222 

trisulfide 


(C3H5)2»i 

1-441 

178.32 

223 

urea 


C 3 H 5 NHOONH 2 

IV-209 

100.12 

224 

iso-valerate 


(CH3)2CHCH2- 

11-313 

142.19 




CO 2 C 3 HS 



225 

Allylene 

propyne; propine 

CH 3 C:CH 

1-246 

40.06 

226 

oxide 


CH 3 C:CH 0 

I 1 

XVII-20 

56.06 

777 



1 1 


416.37 

228 



C 21 H2o04N2-3^H2® 


427.44 

229 

Aluminum ethoxide 


AI(0C2H5)3 

1-313 

164.15 

230 

trIethyl 


AI(C2H5)3 

IV-643 

114.15 

231 

trimethyl 


AI(CH3)3 

IV-643 

: 72.07 

232 

Amalinic acid 

tetraMe-alioxantin 

(CH3)4C8H20«N4 

XX VI-559 

! 342.26 

233 

Amarine 

trlphenyl-imina- 

CgHsCHCHCCeHs)' 

XXIII-3(H 

307.38 



zoline 

1 






N:C(C6H5)NH- 

1 






iHzO 


1 

234 

Amaron 

tetraphenylpyrazine 

C 2 eH 2 oN 2 

XXIII-343 

384.46 

235 

Amino-acetone 

acetonyl-amine 

NH 2 CH 2 CO.CH 3 

IV-314 

73.09 

236 

acetophenone (o) 


NH 2 C 6 H 4 COCH 3 

XIV-41 

135.16 

237 

acetophenone (m) 


NH 2 C 6 H 4 COCH 3 

XIV-45 

135.16 

238 

acetophenone (p) 


NH 2 C 6 H 4 COCH 3 

XIV-46 

135.16 

239 

acetophenone (w) 

phenacyiamine 

C 6 H 5 COCH 2 NH 2 

XIV-49 

135.16 

240 

acetophenone 


CaHyONHrHCI 

XIV-49 

171 .63 


HCI («) 





241 

alizarin (3) 

/5-aminoalizarln 

C6H4(C0)2C«H. 

XIV-285 

255.22 




(0H)2NH2 



242 

alizarin (4) 

ot-aminoalizarin 

C,4H502(0H)2NH2 

XIV-286 

255.22 

243 

amylene glycol 

2-NH2-2-Et-1,3- 

C2H5C(NH2): 


119.16 



propandiol 

(CH20H)2 



244 

anthraquinone (1) 


C6H4(CO)2C6HjNH2 

XIV- 177 

223.22 

245 

anthraquinone (2) 


C6H4(C0)2C6H3NH2 

XIV-191 

223.22 

246 

2-azo-5-ani8ole 

benzene-azo-o-anis- 

C6H5N:N.C6H3(NH2)- 

XVI-396 

227.26 



idine(5;2,1) 

OCH 3 



247 

azobenzene (o) 


NH2C6H4N2*C6H5 

X VI-303 

197.23 

248 I 

azobenzene (m) 


NH 2 CSH 4 N 2 C 6 H 5 

X VI-304 

197.23 


Ailyl sulfide 1684 Alphoi 4568 

Atlyien dichi ortde 2059 Atphozone 5662 

Almond oil 642 Alurate 5370 

Alpha S acid 4533 Afypin 736*7 

Alphopen 6662 Amatol, a mixt. of 6316 and ammonium nitrate. 



ORGANIC COMPOUNDS 


929 


No. 





Solubility in 100 Parts | 

Water 

Alcohol 

Ether 

212 

yel. nd./al. 


36 

260’*««*“ 

i. ; 8. oil 

8; 8. bz. 

V. 8. 

213 

yel. nd./al. 


145-7 



d. 

8. h. 

i. 

214 

col. oil 

0.986|f° 


191 .7 




215 

nd./bz. 

114.5-5.5 





216 

col. iq. 



1 24 ^774tnm 




217 

col. pd. 


194 


0.03c., 

10 

1 3 





0.5 h. 



218 

iq. 

0.9590® 


189-90 




219 

oil 

1 .056**® 


161 

V. si. S- 

V- 8. 

V. s. 

220 

col. oil 

1.013^® 

-80 

150-1 

0.2 

00 

oo 

221 

col. pr. 


77-8 


30®; s. h. 

8. ; i. bz. 

V. sl. s. 

222 

iq. 

1 .085's® 



1 1 2-22'*«“'" 




223 

nd./al. 


85 


V. s. 

V. 8. 

V. sl. S. 

224 

Iq. 



155 


00 

oo 

225 

gas 

0.660 V-** 

-104.7 

-23.1 

V. si. s. 

V, 8. 

3000cc.’«® 

226 

Iq. 



62-3 



j jjq 







KzCO, 

227 

yel. pr./al. 


147.9 


si. s. h. 

si. 8. h. 

V. 8. alk. 

228 



<100; 195 



g 

V. sl. 8. 




± (anh.) 




229 

pd. 

1.142^® 

150-60 

200-5’Omn. 

d. 

i. ; si. s. bz. 

V. sl. 8. 

230 

col. iq. 


<-18 

194 




231 

col. Iq. 


0 

1 29-30 





232 

cr. /aq. 


221 d. 


si. s. h. 

V, sL S- 

8. alk. 

233 

cr./al. 


106; 131- 

d. 198 (anh.) 


8* 

8. 



3 (anh.) 



234 

red nd./ac. 


245-6 

subt. 

i. ; V. 8. h. 

si. s. h. ; 8. 

8i. s. h. 






bz. 

chi. 


235 

only salts 








are known 







236 

yel. oil 



250 (si. d.) 


8. 

8. 

237 

If. /aq. 


99.5 

289-90 



238 

cr./aq*. 


106 

293-5 

s. h. 

8. 

8. 

239 

unstable 







240 

Cf. 


184-8 

i 

8. 


j 

241 

red pr. /ac. 


>300 

subl. d. 

8. KOH 

Si. 8. 

Sl. s. HCI 

242 

bl. nd./al. 




3. alk. 

8. 


243 

col. cr. 

1.099^^“ 

37,5-8.5 

1 52~3^0mtn 


aa 

V. sl. 8. 

244 

red nd. 


256 

subl. 

i. ; s. HCI 

8. ; 8. bz. 

8. ; 8. chi. 

245 

red nd./al. 


302 

subl. 

i. 

8. 

i.; 8. bz. 

246 

red br. pi./ 


110.5-1.5 


s. ac. 

8.; 8. bz. 

s. 


PhMe 







247 

red pr./al. 

i 

59 


i. 

V. s. 

V. 8. 

248 

or. nd./lg. 

! 

i 

56-7 


8. bz. 

8. 

s.;s. chi. 


Amber salt 5653 
Amidol 1724 
Amidopyrine 363 
Amino-aoetic acid 3437 
Amino-aoetanilide 107>6 


Amino-acetylphenetidine 5115 
Amino-anil inoacetic acid 358 
Amino-anisoie 534-6 
Amino-anthracene 542-3 







PHYSICAL CONSTANTS CMT 


No* 

Neuase 

Synonym 

249 

Amino 

azobenzene (p) 

aniline yellow 

250 

azobenzene HCI (p) 


251 

4 x-azonaphthaiene 

azodinaphthylamine 

252 

azophenylene 

benzotriazole 

253 

azoxylene HCI 


254 

benzaidehyde (o) 


255 

benzaldehydo (m) 


256 

benzSldehyde (p) 


257 

benzaldoxime (o) 


258 

benzaldoxime (m) 


259 

benzamide (o) 

anthranilamide 

260 

benzamide (m) 


261 

benzamide (p) 


262 

benzidine (2,4;4') 

triamino-diphenyl 

263 

benzimidazole ( 2 ) 

o-phenylene- 

264 

benzoic acid (o) 

guanidine 
anthranilic acid 

265 

benzoic acid (m) 


266 

benzoic acid (p) 

aminodracylic acid 

267 

benzonitrile (o) 

anthranilic nitrile 

268 

benzonitrile (m) 


269 

benzonitrile (p) 


270 

benzophenone (o) 


271 

benzophenone (m) 


272 

benzophenone (p) 


273 

benzothiazole ( 2 ) 


274 

benzyl-cyanide (p) 

ami nophenyl-aceto- 

275 

benzyl-cyanide 

nitrile 

276 

HCI (p) 

benzoyl- 2 , 2 -di- 

larocaine 

277 

mothyl-3-di- 
ethylaminopro- 
panol HCI (p) 
butyric acid (o) 


278 

1 (dl) 

butyric acid (^) (di) 


279 

butyric acid ( 7 ) 

piperidinicacid 

280 

i»o- butyric acid (a) 


281 

282 

camphor (3) (a) 
n-caproic aold (a) 


283 

(dl) 

n-caproic acid (a) 

norleucine (1 -f) 

284 

n-caproto acid (c) 



Formula 

li 

l^ormuia 

Weight 

NH2C6M4-N2C6H5 

X VI-307 

197.23 

Ci2H9N2(NH2)HCI 

X VI-310 

233.70 

NH2G,oH6NeCK)H7 

X VI-365 

297.84 

C 6 H 4 NHN:N 

1 1 

XX VI-38 

119.12 

(CH3)4C,2Hs(NH2)N2- 

. 

289.80 

HCI 



NHeC 6 H 4 CHO 

XIV-21 

121.13 

NH 2 CAH 4 CHO 

XIV-28 

121.13 

NH 2 C 6 H 4 CHO 

XIV-29 

121.13 

NH 2 C 6 H 4 CH:N 0 H 

XIV-24 

136.15 

NH 2 C 6 H 4 CH:N 0 H 

XIV-28 

136.15 

NH 2 C 6 H 4 CONH 2 

XIV-320 

135.15 

NH2C6H4CONH2- 

XIV-390 

154.17 

H 2 O 



CrHsONz^HiO 

XIV-426 

140.66 

(NH2)2C6H3C6H4- 

XIII-306 

199.26 

NHz 



C 6 H 4 NHC(NH 2 ):N 

1 1 

XXIV-116 

133.16 

NH 2 C 6 H 4 CO 2 H 

XIV-310 

137.13 

NH2-C6H4C02H 

XIV-383 

137.13 

NH 2 C 4 H 4 C 02 H 

XIV-418 

137.13 

NH 2 C 6 H 4 CN 

XIV-322 

118.13 

NH 2 C 6 H 4 CN 

XIV-391 

118.13 

NH 2 'C 6 H 4 CN 

XIV-426 

118.13 

C 6 H 5 COC 6 H 4 NH 2 

XIV-76 

197.23 

C6H5COC6H4NH2 

XIV-81 

197.23 

C 6 H 5 C 0 C«H 4 NHe 

XIV-81 

197.23 

CsH4'N:C(NH2)S 

1 1 

XXVII-182 

150.19 

H 2 NC 6 H 4 CH 2 CN 

XIV-467 

132.16 

H 2 NC 8 H 4 CH 2 CN- 

XIV-457 

168.62 

HCI 



H2N.C6H4C02CH2- 

. . . 

314.65 

C(CH3)2CH2' 



N(C2H5)2HCI 



C 2 H 5 OMNH 2 CO 2 H 

IV-408 

103.12 

CHjCHNHrCHz- 

IV-412 

103.12 

CO 2 H 



NHi(CH2)3C02H 

IV-413 

103.12 

(CH3)2CNH2C02H 

IV-414 

103.12 

CioHisONHz 

XIV-10 

167.24 

CHj(CH2)3CHNH2‘ 

IV-433 

131.17 

CO 2 H 



CH3(CH2)3CHNH2- 

IV-432 

131.17 

CO 2 H 



H 2 N(CH 2 ) 5 COaH 

IV-434 

131.17 


Amino^azotoiuene 309^12 
Amino-barbituric acid G3M 
Amino-benzene 513 


Amino-benzene sulfonic acid 523-6 
Amino-butyl-guanidine, cf. aikd. 



















m 


PHYSICAL CONSTANTS OF 


No 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

285 

Amino iso-caproic 

leucine (I -) 

(CH3)2CHCH2- 

IV-437 

131.17 


(a) 


CH(NH2).C02H 



286 

caproic acid (a) 

isoleucine (1 +) 

(C2H5)(CH3)CH. 

IV-454 

131 .17 




CHNH 2 CO 2 H 



287 

caproic acid (a) 

allo-iaoleucine (d -) 

(C2H5)(CH3)CH. 

IV-457 

131 .17 




CHNH 2 C 02 H 



288 

caprylic acid (a) 


CH3(CH2)5CHNH2- 

IV-461 

159.22 


(dO 


C 02 H 



289 

cinnamic acid (o) 


H 2 NC 8 H 6 C 02 H 

XIV-517 

163.17 

290 

cinnamic acid (m) 


H 2 N.C 8 H 6 C 02 H 

XIV-520 

163.17 

291 

cinnamic acid (p) 


H 2 NC 8 H 6 C 02 H 

XIV-521 

163.17 

292 

o-cresol (4; 1,2) 

amino-hydroxy- 

NH 2 C 6 H 3 CH3(0H) 

XIII-574 

123.15 



toluene 




. 293 

o-cresol (5;1,2) 


NH2C6H3CH3(0H) 

XIII-576 

123.15 

294 

o-cresoi H 2 SO 4 

(5;1,2) 

(C 7 H 9 ON ) 2 ' H 2 SO 4 

XIII- 576 

344.38 

295 

m-cresol (2;1,3) 


NHzCsHjCHaCOH) 

XIII-589 

123.15 

296 

m-cresol (4;1,3) 


NH 2 C 6 H 3 CH 3 ( 0 H) 

XIII-590 

123.15 

297 

m-cresol (6;1,3) 


NH 2 C 6 H 3 CH 3 ( 0 H) 

XIII-593 

123.15 

298 

j>-cresoi (2, -1,4) 


NHzCsHjCHjCOH) 

XIII-598 

123.15 

299 

p-cresol (3;1,4) 


NH 2 C 6 H 3 CHj(OH) 

XIII-601 

123.15 

300 

dibutylaniline (p) 


(C4H9)2N.C6H4-NH2 

♦XIII-23 

220.35 

301 

dibutylaniiine (p) 

HCI 

CMH 24 N 2 2HCI 

*xm-23 

293.28 

302 

diethylamino- 

(5;1,2) 

(C2H5)2NC.Hj- 


214.74 


toluene (mono) 


(CH3)NH2HCI 




HCI 





303 

diethylaniline (p) 

diEt-phenylene- 

(C2H5)2N.C«H4NH2 

XIII-75 

164.24 



diNHz 




304 

diethylaniline (p) 

(mono-HCI) 

CioH,«N 2 HCI 


200.71 

305 

dimethylaniline ( 0 ) 

di Me-o-phenylene- 

(CHj)2NC6H4NH2 

XIII-1 5 

136.19 



diamine (IS, IS) 




306 

dimethylaniiine(m) 


(CH 3 ) 2 NC*H 4 'NH 2 

XIII-38 

136.19 

307 

dimethylaniline (p) 


(CH3)2NC6H4NH2 

XIII-72 

136.19 

308 

dimethylaniline (p) 

H 2 SO 4 

C.H,2N2H2S04 

XIII-73 

234.27 

309 

2,3'-dimethyl- 

amino- azo-toluene 

CH3-C6H4'N2’C8H3* 

X VI-348 

225.28 


azobenzene (4) 

(3';1,2,4) 

(CH 3 )NH 2 



310 

2 , 3'-di methyl- 

(2;1,3',4') 

CH 3 C 6 H 4 Nz-C^Hj- 

X VI-344 

225.28 


azobenzene (4') 


(CH3)NH2 



311 

2,4'-di methyl- 

(4';1,2,4) 

CH3C«H4NrC6H3- 

XVI-348 

225.28 


azobenzene (4) 


(CH 3 )NH 2 



312 

3,4'-di methyl- 

(4';1,3,4) 

CH3C6H4N2C6H,- 

XVI-345 

225.28 


azobenzene (4) 


(CH3)NH2 



313 

diphenylamine ( 0 ) 

7V-phenyl-o- 

NH2C6H4-NHC6H5 

XIII-1 6 

184.23 



phenylenediamine 




314 

diphenylamine (p) 


NH 2 C 6 H 4 NH.C 6 H 5 

XIII-76 

184.23 

315 

diphenylamine (p) 

HCI 

Ci 2 H,oNNH 2 HCI 

♦XIII-23 

220.70 

316 

diphenylamine (p) 

H 2 SO 4 

(C, 2 H,oN-NH 2 ) 2 - 

XIII-78 

466.54 




H 2 S 04 



317 

4-(p-dlphenyl)- 


C6H5C6H4C:CH« 


252.32 


thiazoie ( 2 ) 







SC(NH 2 ):N 

1 


1 

318 

ethylacetanilide (p) 


NH2C6H4N(C2Hs)- 


178.23 



COCH 3 




Amino-cyclohexane 326 Amino-diiodobenzoic acid 2383 

Amino-cymene 1256 Amino-dimethylbenzene 6471-5, 6477 

Amino-dihydro-phthalazinedione 369 Amino-diphenyl 5153-5 





ORGANIC COMPOUNBS 



* Sealed tube. 

♦♦ Cryat./pet. m.p. 7S®. 
Amino-dracylic acid 266 


Amino-ethane 2950 
Amino-ethyl alcohol 8, 2907 






334 


PHYSICAL CONSTANTS OP 


No. 

Name 

Synojaynp 

Formula 

Ref. 

Fornmia 

Weight 

319 

Amino ethylbenzene 

o-Et-aniline 

NHftC6H4C2H5 

XII- 1089 

121.18 

320 

(o) 

ethylbenzene (m) 


NH 2 C 6 H 4 C 2 H 5 

XII- 1090 

121.18 

321 

ethylbenzene (p) 


NH 2 C 6 H 4 C 2 H 5 

Xn-1090 

121.18 

322 

guanidine 

guanyl hydrazine 

H 2 NC(NH)NHNH 2 

III-117 

74.09 

323 

guanidine H 2 CO 3 

(bicarbonate) 

CH 6 N 4 H 2 CO 3 

III-118 

136.12 

324 

guanidine H 2 S 04 

(acid sulfate) 

CH 6 N 4 H 2 SO 4 

m-118 

172.17 

325 

guanidine H 2 SO 4 


(CH6N4)2H2S04H20 


264 . 27 




326 

hexahydrobenzene 

cyclohexylamine 

H 6 C 6 H 5 NH 2 

XII-5 

99.17 

327 

1 -hydroxyanthra- 

quinizarinamide 

C6H4(CO)2C6Hr 

XIV-268 

239.22 


quinone (4) 


( 0 H)NH 2 



328 

malonic acid 


NH 2 CH(C 02 H )2 

IV-469 

119.08 

329 

4-methylthiazole 


CH 3 C:CHS- 

XXVn-159 

114.16 


( 2 ) 


1 






C(NH 2 ):N 

1 



330 



NH 2 C 6 H 4 N(CH 3 )- 


164.20 

(p) 


COCH 3 



331 

naphthalene-4- 

(1,4;4') 

NH 2 CioHe-NrN- 


327.36 


azobonzene-p- 


C 6 H 4 SO 3 H 




sulfonic acid ( 1 ) 





332 

a-naphthol (4,1 ) 

4-amino-naphthol-1 

NHzCioHe-OH 

XIII-667 

159.18 

333 

a-naphthol ( 8 , 1 ) 

8 -amino-naphthol -1 

NHz-CioHfiOH 

XIII-672 

169.18 

334 

/S-naphthoi ( 1 , 2 ) 

1 -amino-naphthol -2 

NH 2 C,oH 60 H 

XIII-676 

159.18 

335 

^-naphthol ( 1 , 2 ) 

HCI 

NH 2 C 10 H 6 OHHCI 

XIII-677 

195.65 

336 

/S-naphthol (7,2) 

7-amino-naphthol-2 

NH 2 C 10 H 6 OH 

XIII-684 

159.18 

337 

1-naphthol-3-sul- 

J acid 

NH 2 CioH 5 (OH)* 

XIV-823 

239.24 


fonic acid ( 6 ) 


SO 3 H 




(6;1,3) 





338 

1-naphthot-3-8ul- 

gamma acid 

NHz-CioHsCOH)- 

XIV-828 

239.24 


fonicacid(7) 


SO 3 H 




(7;1,3) 





339 

[ 1-naphthol-5-sul- 

Sactd 

NH 2 C,oH 5 (OH). 

XIV-835 j 

239.24 


fonicacid( 8 ) 


SO 3 H 




(8;1,5) 



i 


340 

2-naphthol-4-sul- 

1:2:4-acid 

NH 2 CioH 5 (OH). 

XIV-846 

248.25 


fonicacid(l) 


SO 3 HAH 2 O 




(1 ;2,4) 





341 

2 -naphthol- 6 - 8 ul- 

eikonogen (1 ; 2 , 6 ) 

NH 2 C,oH 5 (OH)- 

XIV-848 

306.27 


fonic acid ( 1 ) Na 


S 03 Na- 2 |H 20 



342 

1-naphthol-3,6- 

H acid 

NH 2 C,oH 4 (OH): 

XIV-840 

319.30 


disulfonic acid 


(S03H)2 




( 8 , -1,3,6) 





343 

naphthol-disulfonic 

H acid Na salt 

CioHyOrNSzNaz* 

XIV-840 

390.30 


acid Na 


^HzO 



344 

l-naphthol-5,7- 

2 S acid 

NH 2 Cm)H 4 (OH): 

XIV-845 

319.30 


disulfonic acid 


(S03H)2 




(8;1,5,7) 





345 

phenol ( 0 ) 

2 -aminophenoI 

NH 2 C 6 H 4 OH 

XIII-354 

109.12 

346 

phenol ( 0 ) HCI 


HOC 6 H 4 NH 2 HCI 

XIlI-358 

145.59 

347 

phenol (m) 

3-aminophenol 

NH 2 C 6 H 4 -OH 

Xin-401 

109.12 

348 

phenol (m) HCI 


HOC 6 H 4 NH 2 HCI 

XIII-403 

145.59 

349 

phenol (p) 

p-hydroxyaniline 

NH 2 'C 6 H 40 H 

XIII-427 

109.12 

350 

phenol (p) HCI 


HOC 6 H 4 NH 2 HCI 

XIII-434 

145.59 


Amlno-ethyl-indole 6363 
Amino>ethyl propandiol 243 
Amino-form 3699 
Amino Q acid 4537 
Amino-gliitaric acid 3371-2 


Amino H acid 4555 
Amino-hydrocinnamic acid 5149-50 
Amino-hydroxybenzoic acid 374-6 
Amino-hydroxybutyric acid 5932-4 
Amino-hydroxypurine, cf. aikd. 



ORGANIC COMPOUNDS 


335 



* Cryst. + 1 HCI, m. 100-2®. 
Amino-hydroxytoluene 292-9 
Amino-menthane 4029 
A mi no- methane 4105 
Amino-methylaniline 4336 


Amino-methylanisole 1544 
Amino-naphtnaiene 4529-30 
Amlno-nitrophenol 4610-6 
Amino-nonane 4926 
Amino-octane 4970-2 


Amino-oxamide 5017 
Amino-pentane, cf. amylamine. 
Amino-phenetole 5105 







3S6 


PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

351 

Amino phenol (p) 
H 2 C 2 O 4 

acid oxalate 

HO-C6H4NH2’ 

H 2 C 2 O 4 

♦XIII-144 

199.16 

352 

phenol (p) H 2 C 2 O 4 

oxalate 

(H0C6H4NH2)2- 

H 2 C 2 O 4 

♦Xin-144 

308.28 

353 

phenol sulfonic acic 

(1,2,4) 

CtHj( 0 H)(NH 2 )S 03 H 

iHjO 

XIV-814 

198.19 

354 

phenol sulfonic acid 

(1,4,2) 

C6H3(0H)(NH2)S03H 

XIV-806 

189.18 

355 

phenol sulfonic acid 

(1,4,3) 

C 6 H 3 ( 0 H)(NH 2 )S 03 H 

XIV-812 

189.18 

356 

phenylacetic acid 
(«) (dl) 


C6H5CH(IMHz)C02H 

XIV-460 

151.16 

357 

phenylacetic acid 
(p) 

p-amino-toluic acid 

H 2 NC 6 H 4 CH 2 C 02 H 

XIV-456 

151 .16 

358 

phenylglycine (p) 

7V-(4-aminoph6nyl)- 

glycine 

H 2 N C 6 H 4 NH CHz- 
CO 2 H 

Xin-105 

166.18 

359 

phthalhydrazide (3) 

luminol 

H 2 N C 6 H 3 CO NH. 

1 

NH CO 

1 

*XXV-698 

177.16 

360 

pyridine ( 2 ) (or) 


NCH(CH)3CNH2 

1 1 

XXII-428 

94.11 

361 

pyridine (3) (fi) 


NH 2 C 5 H 4 N 

XXII-431 

94.11 

362 

pyridine (4) ( 7 ) 


NH 2 C 5 H 4 N 

XXII-433 

94.11 

363 

pyrine 

3-keto-1,5-diMe- 

4-dimethylamino- 

2-Ph-2,3-dihy- 

dropyrazole 

(CH3)2NC:C(CH3)' 

1 

N(CH3)-N(C6H5)- 

CO 

1 


231 .29 

364 

pyrlne-butyl- 

chloral-hydrate 

trigemin 

C|3Hj70N3'C4H702Cl3 


424.76 

365 

quinoline ( 2 ) (a) 


NH 2 C 9 H 6 N 

XXII-443 

144.17 

366 

quinoline (3) 09) 


NH 2 C 9 H 6 N 

♦XXII-638 

144.17 

367 

quinoline (4) (y) 


NH 2 C 9 H 6 NH 20 

XXII-444 

162.19 

368 

quinoline (5) 


NH 2 C 6 H 3 CH;CH- 

1 

CH:N 

1 

XXII-445 

1 

144.17 

369 

quinoline ( 6 ) 


NH2C9HeN.2H20 

XXII-447 

180.20 

370 

quinoline (7) 


NHz-CyHeN-faq. 

XXII-450 

144.17 

371 

372 

quinoline ( 8 ) 
resorcinol ( 2 ) 

base unknown 

NHz-CsHeN 

XXII-450 

144.17 

373 

resorcinol (2) HCI 

(2;1,3) 

NH2C6H3(OH)zHCI 

XIII-782 

161.59 

374 

salicylic acid (3) 

3 -NH 2 - 2 -OH- 
benzofc acid 

C6H3(COzH)(OH)- 

NHz 

XIV-577 

153.13 

376 

salicylic acid (4) 


C7H402(0H)NH2 

XIV-579 

153.13 

376 

salicylic acid (5) 


C7H402(0H)NH2 

XIV-579 

163.13 

377 

thiazol ( 2 ) 


NH 2 C:NCH:CHS 

1 1 

XXVII-155 

100.14 

378 

thiophene (a) 

thiophenine 

1 1 

NH 2 C 4 H 3 S 

,XVII-248 

99.15 

379 

toluene sulfonic 
acid (1,2,3) 

toluidine sulfonic 
acid 

C6H3(CH3)(NH2). 

SO 3 H 

XIV-723 

187.21 


Amino*phenyl*acetonitrile 274 
Amino-phenyi-tepidme 3242 
Amino-phenyl-propionic acid 5148 
Afnino*propandiol 3386 


Amino-propane 5371-2 
Amino-propionic acid 158-60 
Amino-l«o-propyi alcohol 6339 
Amino-propylene-glycol 3385 
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No 

Crystalline 

Specific 

Melting 

Boiling 

Solubility in 100 Parts 


Color 

Gravity 

Point ®C. 

Point ®C. 

Water 

Alcohol Ether 

351 

vl. cr. /aq. 


220 d. 


si. 8. 


352 

col. fl. 


290 d. 




353 





1140 


354 




d. >300 


0.07*^® 


355 

nd. -f-aq. 


d. >270-85 


2140 


356 

pr./aq. al. 


256 

8ubl.256-65 

V. si. 8. 

V. sl. s. i V. sl. 8.; 







8. alk. 

357 

col. If./aq. 


199-200 d. 


8. h. 

s. 8. alk. 

358 

If. /aq. 


222-3 d. 




359 



280-300 




360 

If./lQ. 


56 

204 

s. 

V. s. Is.; sl. s. Ig. 

361 

If./bz. \Q. 


64 

250-2 

V. s. 

1 

V. 8. 1 V. 8.; i. Ig. 

362 

nd. /bz. 


158 




363 



107-9 


5.5 

75 10; 10 bz. 

364 

col. pd. 


82-4 


1 .5 

50 1 0 ; 8. bz. 

365 

If./aq. 

! 

129 


V. 8. h. 

8. ; sl. 8. bz. 8. ; sl. s. Ig. 

366 

cr. 


94(84) 


8. 

s. .... 

367 

nd./aq. 


69-70* 

-HzO. 100 

! 8. h. ! 

s. ;8. chi. V. sl. 8. CS 2 

368 

nd./al. 


109-10 

310 

1 si. 8. 

s. 8. ; i. Ig. 

1 

369 

cr./aq. 


73.5** 

subl. 1 

sl. S. 

8. 8. ; 8. 







NH 40 H 

370 

yel. nd./aq. 


74-5 




371 

yel. nd./al. 


70 


1 8 . h. 


372 







373 

or* pd. 




V. 8 . 

8 . ' i. 

374 

cr. 


235 d. 



V. sl. s. 1 

375 

cr. pd. 


220 d. 


V. s. 

j 

V. S. sl. 8. 

376 

nd. 


d. 260-80 


sl. s. h. 

i. ; 8 . HCI s. CS 2 

377 

yel. pl./al. 


90 

d. 

sl. 8 . 

sl. 8 . ; 8 . h. sl. 8 . 

378 

oil 



77.91111110 

V. 8 . 

V. 8 . i. 

379 

nd. 




0.97’’®; 



t 




V. 8 . h. 



♦ Anh. m.p. 154®. 

Anh. m.p. 93-4®. 
Amlno-purine, cf. aikd. 
Amino ^haeffer's acid 4552 


Amino-succinic acid 589-90 
Amino-thiophenviimine 5922 
Amino-toluene («) 783 





PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

380 

Amino toluene sul- 
fonic acid 

(1,2,4) 

C6H3(CH3)(NH2). 

SO 3 HH 2 O 

XIV-728 

205.23 

381 

toluene sulfonic 
acid 

(1.4,2) 

C6H3(CH3)(NH2)- 

SO 3 HH 2 O 

XIV-720 

205.23 

382 

toluene sulfonic 
acid 

(1,4.3) 

C6H3(CH3)(NH2)- 

S 03 H-^H 20 

XIV-723 

196.22 

383 

toluene sulfonic 
acid 

(1,2,5) 

C6H3(CH3)(NH2)- 

S 03 HH 20 

XIV-726 

205.23 

384 

triphenylmethane 

benzhydryl aniline 

(C6H5)2CH-C6H4NH2 

XII- 1342 

259.33 

385 

triphenylmethane 

(p) 

(C6H5)2CHC6H4NH2 

XII- 1342 

259.33 

386 

uracil (5) 


H 2 N C.CH NH CO- 
1 

NHCO 

XXIV-463 

127.10 

387 

valeric acid (a) 


C2H5CH2CHNH2* 

CO 2 H 

IV-416 

117.15 

388 

valeric acid ( 7 ) (dl) 


CH3CHNH2(CH2)2- 

CO 2 H 

IV-418 

117.15 

389 

valeric acid (5) 


NH2(CH2)4C02H 

IV-418 

117.15 

390 

valeric acid HCI (a) 


NH2(CH2)4C02HHCI 

IV-419 

153.61 

391 

iao-valeric acid (a) 
(dl) 

a-valine 

(CH3)2CHCHNH2- 

C 02 H 

IV-430 

117.15 

392 

Uo-valaric acid (o) 
(1 + ) 

valine 

(CH3)2CHCHNH2- 

C 02 H 

IV-427 

117.15 

393 

iao-valeric acid 09) 

^-valine 

(CH3)2CNH2CH2- 

C 02 H 

IV-426 

117.15 

394 

valeric acid (a) 

d/-iso-valine 

C2H5C(CH3)(NH2)- 

C 02 H 

IV-425 

117.15 

395 

valeric acid (a) 

iso-valine (1+) 

C2H5C(CH3)(NH2)- 

C 02 HH 20 

♦IV-513 

117.15 

396 

Ammelin 

triuretdiamidine 

(CN)3(NH2)20H 

XX VI-244 

127.11 

397 

Amyl acetate (n) 


CH3C02C5Hn 

11-131 

130.18 

398 

acetate (iso) 

common amyl 
acetate 

CH3COrCH2CH2CH: 

(CH3)2 

11-132 

130.18 

399 

acetate 

0- Me-Bu-acetate 

CH3C02CH2CH- 

(CH3)C2H5 

11-132 

130.18 

400 

acetate (sec) 

a- Me-Bu-acetate 

CH3C02CH(CH3)- 

CH 2 C 2 H 5 

11-131 

130.18 

401 

acetate (sec) 

diEt-carbinoi ace- 
tate 

CH3C02CH(C2Hs)2 

11-131 

130.18 

402 

acetate (tert) 


CH3COrC(CH3)r 

C 2 H 5 

11-132 

130.18 

403 

acetic acid (iso) 


(CH3)2:C4H7C02H 

11-342 

130.18 

404 

alcohol (n) 

pentanol-1 

CH3(CH2)3CH20H 

1-383 

88.15 

405 

alcohol (sec. n) 

pentanol-2 

C 2 H 5 CH 2 CHOHCH 3 

1-384 

88.15 

406 

alcohol (prim, iso) 

2-methyl-butanol-4 

(CH3)2CHCH2- 

CH 20 H 

1-392 

88.15 

407 

alcohol (sec. iso) 

2-mothyl-butanol-3 

(CH3)2CHCH0H-CH3 

1-391 

88.15 

408 

alcohol 

pentanol-3 

(C2H5)2;CH0H 

1-385 

88.15 

409 

alcohol (tert) 

2-methyl-butanol-2 

(CH3)2C0HC2H5 

1-388 

88.15 

410 

alcohol 

2,2-di Me-propanol-1 

(CH3)3CCH20H 

1-406 

88.15 

411 

alcohol (d) 

active amyl alcohol 

C2H5CH(CH3)- 

CH 20 H 

1-385 

88.15 


Atnygdalin, cf. qlcde. 
ArnyF, cf. also diamyl. 


Amino'toluic acid 367 
Amphotropiii 3601 
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Crystalline 
Form and 
Color 

Specific 

Gravity 

Meltina 
Point °C. 

Boiling 
Point ®C, 

Solubility in 100 Parts | 

Water 

Alcohol 

Ether 

380 





0.9”° 



381 

mn. 


d. 


0.5200 



382 

nd. 




0.47 



383 

tri./aq. 


-H 2 O. 120 


2-7”° 






(anh.) 



384 

nd-/et- 


120 





385 

pr. /et. 


83-4 

248*^^™“ ± 




386 

nd./aq. 


d. 

8 ubl. d. 

0.05 c.; 

s. a. ; s. 

8. NH4OH 






1 .6 h. 

alk. 


387 

nd./aq. 


291.5 

subl. 

lO’SO; V. s. 

sl. s. 

i. 






h. 



388 

cr. 


193-214 d. 





389 

If. 



157-8 d. 





390 

pi. or pr. 


90-2 



S 


391 

If./al. 



298 d. 

subl. 

7250 

V. sl. s. 

V. sl. s. 

392 

If./aq. al. 


315* 

subl. d. 

9 . 116. 50 

V. sl. s. 

V. sl. 8. 

393 

cr./al. -f et. 


217 

subl. >180 

V. S, 

V. sl. 8. 

i. 

394 

rhb. +aq./ 


307. 5** 

subl. 300 ± 

36200 

0 . 6 ”° 

6 h. 


aq. at. 







395 

nd./aq. al. 


315 

subl. 

s. 

sl. 8. 


396 

nd./aq. 




0.00823° 

i. 

i.;s. HCI 

397 

col. Iq. 

0.879j8‘’ 


1 48 . 4737mm 

V. si. s. 

CB 

CD 

398 

col. Iq. 

0.876J^° 


1 427S7IIUU 

0.25”° 

GP 

OO 

399 

col. Iq. 

0.880^2 5® 

1 

141-2 

V. si. 8 . 

Q> 

00 

400 

I col. Iq. 

0.9220® 


133.5 

sl. S. 

OV 

OD 

401 

col. Iq. 

0.871-5^^** 


131 

Sl. 8. 

GO 

00 

402 

col. Iq. 

0.874’»® 


124.57*Stom 

V. sl. S. 

- 

«. 

403 

col. oil 

0. 91211® 


2167«2«- 

sl. s. h. 

CO 

CO 

404 

col. Iq. 

0.817^f 


137.8-7.9 

2.7220 

CP 

CD 

405 

col. Iq. 

O.SlOfg® 


118.5-9.5 

16.6 

00 

00 

406 

col. Iq. 

0.813i^® 1 

-117,2 

132.0 

2 MO 

00 

CD 

407 

col. Iq. 

i 

0.819’»° 


113-4 

2 . 830® 

CO 

00 

408 

col. Iq. 

0.815^^® 


115.6 

5.5300 

00 

CD 

409 

col. Iq. 

0.809^^® 

-11.9 

102 

sl. s. 

s. 

S. 

410 

cr. 


52-3 

113-4 

sl. s. 

OD 

CD 

411 

col. Iq. 

0.818^® 


128 

3.6»o 


00 


* Sealed tuba. 

** Sealed tube; loses aq. at 100**. 
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No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

412 

Amyl amine (n) 


CH3(CH2)4NH2 

IV-175 

87.16 

413 

amine (sec. n) 


(C3H7)(CH3):CHIMH2 

IV-177 

87.16 

414 

amine (iso) 


(CH3)2CH(CH2)2NH2 

IV-180 

87.16 

415 

amine (tert) 


(C2H5)(CH3)2CNH2 

IV-179 

87.16 

416 

amine 

1 -N H 2 - 2 - Me-butane 

C2H5CH(CH3)- 

IV-178 

87.16 




CHzNHz 



417 

amino 

3-aminopentane 

(C2H5)2:CHNHz 

IV-178 

87.16 

418 

amine 

3 -NH 2 - 2 - Me-butane 

(CH3)2CH.CH- 

IV-179 

87.16 




(CH3)NH2 



419 

aniline (iso) 


CfiHsNHCsHn 

XII- 169 

163.25 

420 

aniline (p) (tert) 


(C2H5)(CH3)2C- 

XII-1179 

163.25 




C 6 H 4 NH 2 



421 

benzene (n) 

1 -phenyl pentane 

CsH,, CsHi 

V-434 

148,24 

422 

benzene (iso) 


CsH„ CsHs 

V-434 

148.24 

423 

benzene (tert) 

diMe-Et-Ph- 

CsHn-CsHs 

V-436 

148.24 



methane 




424 

benzene (sec) 

diEt-Ph-methane 

(C2H5)2CH-C6H$ 

V-436 

148.24 

425 

benzoate (iso) 


C 6 HSCO 2 C 5 H,, 

IX-113 

192.25 

426 

benzyl ether (iso) 


C 6 HSCH 2 OC 5 H 11 


178.26 

427 

bromide (n) 

1-bromopentane 

CH3(CH2)3CH2Br 

1-131 

1 51 . 05 

428 

bromide (iso) 

4-Br-2- M e-butane 

(CH3)2CH(CH2)2Br 

1-136 

151.05 

429 

bromide (tert) 

2-Br-2- Me-butane 

(CH3)2C(Br).C2H5 

1-136 

1 51 . 05 

430 

bromide 

1-Br-2, 2-diMe-pro- 

(CH3)3CCH2Br 

1-141 

151 .05 



pane 




431 

bromide 

1 -Br-2- Me-butane 

C2H5CH(CH3)- 

1-136 

151 .05 




CH2Br 



432 

n-butyfate (n) 


C2H5CH2C02(CH2)4* 

n-271 

158.23 




CHj 



433 

n-butyrate (iso) 


C2H5CH2C02C5Hn 

n-271 

158.23 

434 

n>butyrate (tert) 


C3H7C02'C(CH3)2‘ 

11-271 

158.23 




C 2 H 5 



435 

£so-butyrate (iso) 


(CH3)2CHC02C5Hn 

11-291 

158.23 

436 

n-caproate (n) 


C 5 H 1 1 C02*C5Hn 

n-323 

186.29 

437 

n-caproate (iso) 


C5HhC02(CH2)2' 


186.29 



CH:(CH3)2 


438 

r»-caprylate (iso) 


07Hi5C02(CH2)2' 


214.34 



CH:(CH3)z 


439 

carbamate (n) 


H 2 NCO 2 C 5 H,, 


131 .17 

440 

carbamate (iso) 


NH 2 -CO 2 C 5 H,, 

III-30 

131.17 

441 

carbamate (tert) 

aponal 

H2NC02C(CH3)2* 

*111-14 

131 .17 




C 2 H 5 



442 

chloride (n) 

1 -chloropentane 

CH3(CH2)3CH2CI 

1-130 

106.60 

443 

chloride (sec) 

2 -chloropentane 

C 3 H 7 CHCICH 3 

1-131 

106.60 

444 

chloride (sec) 

3-chloropentane 

(C2Hs)2CHCI 

1-131 

106.60 

445 

chloride (iso) 

4-CI-2- Me-butane 

(CH 3 ) 2 CH(CH 2 ) 2 CI 

1-135 

106.60 

446 

chloride (sec. iso) 

3-CI-2- Me-butane 

(CH3)2CHCHCICH3 

1-135 

106.60 

447 

chloride (tert) 

2 -CI- 2 - Me-butane 

(CH3)2CCIC2H5 

1-134 

106.60 

448 

chloride 

1-CI-2- Me-butane 

(CH 3 )(C 2 H 5 )CH. 

1-134 

106.60 




CH 2 CI 



449 

chloroformate (n) 

n-amyl chloro- 

C2H5(CH2)30C0CI 


150.61 



carbonate 




450 

chloroformate (iso) 

iso-amyl chloro- 

(CH3)2CH(CH2)20* 

III-12 

160.61 



carbonate 

COCI 




Amyl borate 6077 


Amyl carbinoi (iao) 3634 
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Amyl carbonate 1737-8 


Amyl chlorocarbonate 449-50 









PHYSICAL CONSTANTS OF 


MS 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

451 



C6H5GH:C(C5Hti)* 


202.28 

hyde (n) (a) 


CHO 



452 



C5HnC6H3(OH)CH3 


178.26 

453 

iao-cyanide (iso) 

iso-caproic iso- 

(CH3)2CH(CH2)2NC 

IV-184 

97.16 



nitrile 




454 

formate (n) 


HC02’C5Hn 

11-22 

116.16 

455 

formate (iso) 


HC02C5H,1 

11-22 

116.16 

456 

formate, ortho (n) 


HC(0C5H„)3 

11-22 

274.43 

457 

furoate (iso) 

iso- Am pyromucate 

C4H3 0-C02'C5Hn 


182.21 

458 

/J-furylacrylate (n) 


C 4 H 30 CH:CH- 


208.26 


CO 2 C 5 Hit 



459 

iodide (n) 

1-iodopentane 

CH3(CH2)3CH2l 

1-133 

198.06 

460 

iodide (iso) 

4-1-2- Me-butane 

(CH 3 ) 2 CH CH 2 CH 2 I 

1-138 

198.06 

461 

iodide (sec n) 

2-iodopentane 

C 3 H 7 CHICH 3 

1-133 

198.06 

462 

iodide (tert) 

2-1-2- Me-butane 

(CH3)2CIC2H5 

1-138 

198.06 

463 

iodide 

1-1-2- Me-butane 

C2H5CH(CH3)CH2l 

1-138 

198.06 

464 

d-tactate (dl) (-) 


CzHsOCOz-CHz- 

III-265 

160.21 




CH(CH3)C2H5 



465 

maionic acid (n) 


CsHnCH(C02H)2 

11-695 

174.19 

466 

malonic acid (iso) 


C5Hi,CH(C02H)2 

11-700 

174.19 

467 

mercaptan (n) 

pentanthiol-1 

CH3(CH2)3CH2SH 

1-384 

104.21 

468 

mercaptan (n) 

pentanthiol-3 

(C2H5)2CHSH 

*1-194 

104.21 

469 

mercaptan (iso) 

2- Me-butanthiol-4 

(CH3)2CH(CH2)2SH 

1-405 

104.21 

470 

naphthalene (iso) 


C5HirCioH7 

V-574 

198.29 


(A) 





471 

A^naphthyl ether 


CsHn'0‘CtoH7 

VI-642 

214.29 


(iso) 





472 

nitrate (iso) 


(CH3)2CHCH2CH2- 

1-403 

1 133.15 




ONO 2 



473 

nitrite (o) 


CsHnONO 

1-384 

117.16 

474 

[ nitrite (iso) 


(CH3)2CHCH2CH2' 

1-402 

117.15 




ONO 



475 

oieate (iso) 


CgHi7CH ;CHC7 Hi4’ 

n-467 

352.58 




C02*C5Hn 



476 

phenol (tert) (p) 

pentaphen 

C 5 H„C 6 H 40 H 

VI-548 

164.24 

477 

phenol methyl ether 


(C2H5)(CH3)2CC6H4- 

VI-549 

178.26 


(tert) (p) 


0 CH 3 



478 

phenyl ether (n) 


CH3(CH2)40CsH5 

*VI-82 

164.24 

479 

phenyl ether (iso) 


Cs H 1 1 • O' Cs H 5 

VI- 143 

164.24 

480 

a-phenyihydrazine 

(iso) (or) 

C6H5N(NH2)C5H„ 

XV-121 

178.27 

481 

phenyl ketone (n) 

caprophenone 

CsHn-CO'CeHs 

VII-333 

176.25 

482 

phenyl ketone (iso) 

iso-caprophenone 

CsHi 1 -CO'CJe H 5 

VII-334 

176.25 

483 

propionate (n) 


C2H5'C02'C5Hii 


1 44 . 21 

484 

propionate (iso) 


C2Hs'C02'C5Hi 1 

11-241 

144.21 

485 

propionate (act) 


CzHs'COz'CsHn 

11-241 

144.21 

486 

salicylate (n) 


I H0'C6H4'C02'C5Hii 


208.25 

487 

salicylate (iso) 


H0'C6H4C02C5Hn 

X-76 

208.25 

488 

stearate (iso) 


CH3(CH2),6C02* 

n-380 

354.60 




C 5 H 1 , 



489 

stearate 


Ci7H35C02'CH2*CH : 

11-380 

354.60 




(CH3)C2H5 



490 

thiocyanate (iso) 


(CH3)2CH(CH2)r 

* III- 177 

129.22 




SON 



491 

iso-thiocyanate (n) 

amyl mustard oil 

CH3(CH2)4N:C:S 

IV-176 

129.22 


Amyl cyanide 1217-8, 2104 Amyl mustard oil 491-3 

Amyl disulfide 1753-4 Amyl oxalate 1745 

Amyl ether 1740-1 Amyl phthalate 1746-7 

Amyl-ethyl-barbituric acid 505 




ORGANIC COMPOUNDS 


348 


Crystalline „ .„ 

Form and Specific 

Gravity 


Melting 
Point ®C. 


Boiling 
Point ®C. 


Solubility in 100 Parts 
Water 1 Alcohol I E 


0.9020® 

0.871-2^° 

0.86423° 

1.032^-° 

1.515^-° 
1 . 507^° 
1 . 471 |r 

1.524-5^1° 

0.971-i^® 


0.835^0- 

0.9730° 

1.016V-° 


pa. yel. Iq. 0.8532o° 
Iq. 0.872^-° 


0.920^® 
0.968’ 5° 
0.958^:^° 
0.962if° 
0.876^/-° 
0.870^^*^-“ 
0.866^’i® 
1.065' 5° 
1.0451^’’ 
j 0.855^,".° 
! 

I 0.855^^° 


pa. yel. oil 


1 37 . 91 5 mn» j. 

137-9 i. 

130.4 V. 

123.5 0. 
265-7 dec. 

135-725inra j. 

11941 am j. 

155-4739inm j. 

1472^Smm j_ 

144-5 i. 

1 272®®"*®* i. 

143760mm j, 

1 1 4_536mni V. 

d. 140 V. 

d. V. 

126767mm j. 

105 i. 

129.5 I. 

288-92 i. 


Ill 17mm 

224-5 

260-2 

265.2 

240-2720mm 

168.7 

160.2 
5316m(u 

265 

276-7763nim 

185.90imiB 


V. si. S. V. s. 


Amyl pyromucate 457 
Amyl succinate 1748-50 
Amyl sulfide (iso) 1751-2 


Amyl sulfite 1755 
Amyl sulfone 1756 
Amyl tartrate 1757 





PHYSICAL CONSTA]>rrS OF 


m 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

492 

Amyl Mo-thiocya- 
nate (iso) 

amyl mustard oil 

(CH 3 ) 2 CH(CH 2 ) 2 . 

N:C:S 

IV-186 

129-22 

493 

iso-thiocyanate 
(tcrf ) 

amyl mustard oil 

CsHnNrCrS 

IV-179 

129.22 

494 

urea (iso) 


CsHn-NH-CONHz 

IV-185 

130.19 

495 

urea (ten) 


CsHn-NHCONHz 

IV-179 

130.19 

496 

iso-valerate (iso) 


C 4 H 9 CO 2 C 5 H,, 

11-312 

172.26 

497 

iso-valerate (ten) 

valamin 

C 4 H 9 ‘C 02 *C 5 Hi 1 

11-312 

172.26 

498 

Amylene (n) 

pentene -1 

C2H5-CH2CH:CH2 

1-210 

70.13 

499 

Amylene (iso) 

2-methyl-butene-3 

(CH3)2CHCH:CH2 

1-213 

70.13 

500 

Amylene (o) 

2 -methyl-butene -1 

(C2H5)(CH3)C;CH2 

1-211 

70.13 

601 

Amylene (/9) 

pentene -2 

C2HsCH:CHCH3 

1-210 

70.13 

602 

Amylene (/3) (iso) 

2 -methyl-buteno -2 

(CH3)2:C:CHCH3 

1-21 1 

70.13 

503 

glycol (1,4) 

7 -pentylene glycol 

C5H,o(OH)2 

1-480 

104.15 

604 

glycol (2,4) 

iso-amylene alcohol 

C5H,o(OH)2 

1-483 

104.15 

605 

506 

Amytal 

sodium 

iso-Am-Et-bar- 
bituric acid 

(C2H5)(CsHn):CCO- 

i 

NHCONHCO 

1 

CnHirOjNzNa 

HO'Czi H30'C02H 


226.27 

248.26 

507 

Anacardic acid 



X-327 

344.48 

508 

Analgen 

8-EtO-5-benzoyl- 

amino-quinoline 

CrHjONHCsHz- 

(0C2H5):C3H3N 

XXII-503 

292.32 

509 

Androaterone 

3-trans-hydroxy- 

17-keto-andro- 

stane 

C 19 H 30 O 2 


290.43 

510 

Anemonin 

Pulsatilla camphor 

C 10 H 8 O 4 j 


192.16 

511 

Anethole 

p-propenyl anisole 

CH3CH:CHC6H4' ! 

OCH 3 

VI-566 

148.20 

512 

Anhydroformald- 

aniline 

methyleneaniline 

(CHzNCsHs)^ 

XX VI-3 

315.40 

513 

Aniline 

aminobenzene 

CeHs-NHz 

XII-59 

93.12 

5T4 

acetate 


C 6 H 5 NH 2 C 2 H 4 O 2 

Xn-118 

153.18 

515 

arsonic acid (p) 

arsanilic acid 

HzN C 6 H 4 A 8 O 3 H 2 

X VI-878 

217.04 

516 

blue 

spirit blue 

C 38 H 32 N 3 CI 

XIII-768 

566.12 

517 

disutfonic acid 

(2.5) 

NH2C6H3:(S03H)2- 

4 H 2 O 

XIV-780 ! 

325.31 

518 

disulfonic acid 

(2,4) 

NH2'C6H3:(S03H)2- 

2 H 2 O 

XIV- 778 

I 

289.28 

519 

hydrobromide 


CeHsNHz-HBr 

XII-116 

174.05 

520 

hydrochloride 


(^HsNHz-HCl 

XII-116 

129.59 

521 

nitrate 


C6H5NH2HN03 

XII-116 

156.14 

522 

sulfate 


(C8H5NH2)2H2S04 

XII-117 

284.32 

523 

o-sutfonic acid 

orthanilic acid 

NH2C6H4S03Ht 

XIV-C81 

173.18 

524 

m-suifonic acid 

metanilic acid 

NH2C6H4S03Ht 

XIV -688 

173.18 

525 

p-sulfonic acid 

sulfanilic acid 

NH 2 C 6 H 4 SO 3 H 5 

XIV-695 

173.18 

526 

p-aulfonic Na 


NH2CeH4S03Na- 

2HzO 

XIV-698 

231.21 

527 

p-aulfonic amide 

sulfanilamide 

NH 2 C 6 H 4 SO 2 NH 2 

XIV-698 

172.20 

i 


I AIso ery#ts. + iHaO. Amylene chloride 2034 Anemone camphor 510 Anhalonine, cf. aikd. 

Alto cryata. 4 - HHaO. Amylocaine 5644 Aneatheaine 2955 Aniline aalt 520 

I Alao cryata. + 1 HaO. Anabaalne, cf. aIkd. Angelic acid 2425 Aniline violet 3593 

Amyl toluene 4110 Anaigeaine 565 Angelina 4405 Aniline yellow 249 

i^Ainylene alcohol 504, 4103 Andirine 4405 Anhaline, cf. aikd. Anil I no-acetic acid 5104 


ORGANIC COMPOUITOS 


Mi 


No. 

Crystalline 
Form and 
Color 

Sp€»cific 

Gravity 

Melting 
Point °C. 

Boiling 

Point 

Solubility in 100 Parts | 

Water 

Alcohol 

Ethen* 

492 

yel. Iq. 

0.942’7o 


183-4 

V. si. 8. 

V. 8. 

V. S. 

493 

Iq. 


<-10 

166^““ 

V. si. s. 

V. s. 

V. 8. 

494 



92-3 





495 

mn./aq. 


152-8 


1 . 327 ° 



496 

col. Iq. 

0.858f|® 


194 

V. si. s. 


00 

497 

col. Iq. 

0.86li^° 


173-4 

si. 8. 

S. 

00 oils 

498 

iq. 



39-40 




499 

col. Iq. 

0,63215® 

-135 

20.5^1'“™ 

* 

00 

00 

500 

col. Iq. 

0.667^® 


31 .2758mm 


00 

oo 

501 

col. Iq. 

0.65O?^i® 

-139 

36.4 

V. 8l. s. 

00 

00 

502 

col. Iq. 

0.663^® 

-124 

37-8 

** 

s. 

oo 

503 

oil 

0.996i,f® 


21 9-20' 

CO 

00 

«» chi. ; i. 








ig. 

504 

syrup 

0.98920° 


202-3 




505 

col. cr. 


154-6 





506 

hyq. pd. 


150-5 

. 

V. s. 

100 


507 

cr. 


26 


j. 

8. 

s. 

508 

yel. nd./al. 


210 


i. 

V. si. s. c. 

s. a. 

509 

col. nd./ 


184-5 


i. ; 8. 

8 . ; 8 . CCI 4 

8 . ; 8 . bz. 


65% al. 




MeOH 



510 

yel.-wh. cr. 


157-8 


si. s. h. 

s, h. 

i. 

511 

If./al. 

0.991ig“ 

22.5 

235.3 

V. si. s. 

CD abs. al. 

00 

512 

pr./al. 


143 

185 ! 

i. 

si. s. 

s. ; s. bz. 

513 

col. oil 

1 . 022 -a^® 

- 6.2 

184.4 

! 3.6'8° 

00 

00 

514 

col. Iq. 

1.07 j 


d.. H 2 O j 


00 


515 

nd.'aq. 

1 

232 

d. -H 2 O, ISO] 

; V. S. h. 

V. s. h. 

i. ; i. bz. 

516 

bl.-brn, cr. 

1 



i. 

si. s. 

i. 

517 

cr, /aq. 

1 



V. s. 

V. s. 


518 

nd., aq. 


d. >120 


V. 8 . 

V. 8 . 

i. ; s. alk. 

519 

cr. pd. 


286 


s. 

s. 


520 

If. or nd. 

1 . 222 ^° 

198 

245 

18>5°; 

s. 

i. 





1 

107250 



521 

rhb. 

1.356^° 

d. 190 


S. 

s. 

si- s. 

522 

If./al. 

1 1.377*° 

d. 


5140 

si. s. 

i. 

523 

col. cr. 


d. 


1 . 515 ° 

V. si. s. 

V. si. s. 

524 

col. nd. 


d. 


2150 

V. si. s. 

V. si. 8. 

525 

col. cr. 


d. 280-300 


0.8’0®; 

V. si. s. 

V. vl. s. 







6 . 6 ’ooo 


j 

526 

rhb. 




V. S- 

s. h. 

' i. 

527 

col. If./ 



165-6 


0.8 c.; 

3 c. 

s. ; 20 act. 


aq. al. 

i 



V. s. h. 




* Insoluble in a mixt. of 2 H 2 SO 4 + iHaO. Anilino-glyoxylic acid 3921 Anise camphor 511 

♦* Very soluble in mixt. of 28 x 804 4- iHjO. Anilino-phenol 3767-9 Anise oil 1261 

Aniiino-azobenzene 659 Aniluvitonic acid 5529 Anisic acid 4069 

Anilino-benzoio acid 51 57 Animal starch 3443 Anisoyl'anisole 2409 

Anilino*ethyl alcohol 2930 Anisal-benzylamine 812 Anisoyl ohiorido 4071 







PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

528 

Ania-aiacetone (p) 

M eO-be nzal acetone 

CHsOCeHA-CHrCH- 

COCH 3 

VIII-131 

176.22 

529 

aicinnamalacetone 

(a fit') 

C6H5(CH:CH)2C0- 

CH:CHC6H40CH3 

VIII-208 

290.34 

530 

alcohol 

p-MeO-benzyJ 

alcohol 

CH 3 OC 6 H 4 CH 2 OH 

VI-897 

138.16 

531 

aldehyde (o) 

MeO-benzaldehyde 

CH 3 OC 6 H 4 CHO 

VIII-43 

136.14 

532 

aldehyde (p) 


CH 3 OC 6 H 4 CHO 

VIII-67 

136.14 

533 

aldehyde phenyl- 
hydrazone (p) 


CgHsNHNrCH- 
C 6 H 4 OCH 3 

XV-192 

226.27 

534 

Anisidine (o) 

2-ami no-anisole 

NH 2 C 6 H 4 OCH 3 

XIII-358 

123.15 

535 

Anisidine (m) 

MeO-aniline (m) 

NH 2 C 6 H 4 OCH 3 

XIII-404 

123.15 

536 

Anisidine (p) 

4-amino-anisole 

NH 2 C 6 H 4 OCH 3 

XIII-435 

123.15 

537 

Anisole 

methyl-phenyl ether 

CH 3 O CfiHs 

VI- 138 

108.13 

538 

Anthracene 


(C6H4CH)2 

V-657 

178.22 

539 

carboxylic acid (1 ) 
ifi) 


CeH^.CzHCCOiH): 

C 6 H 4 

IX-704 

■ 

222.23 

540 

carboxylic acid (2) 
(t) 


C6H4:(CH)2:C6H3- 

CO 2 H 

IX-705 

222.23 

541 

carboxylic acid (9) 
(«) 


C6H4:(CH)2:C6H3- 

CO 2 H 

IX-705 

222.23 

542 

Anthramine (a) 

er-ami no-anthracene 

CmHs-NHz 

XII- 1335 

193.24 

543 

Anthramine (fi) 

^-amino-anthracene 

C,4H9NH2 

XII-1335 

193.24 

544 

Anthranil 


0N:C6H4:CH 

XXVII-39 

119.12 

545 

Anthranol 

7 -hydroxy anthra- 
cene 

C 6 H 4 COC 6 H 4 CH 2 

1 1 

VII-473 

194.22 

546 

Anthranoyl anthra- 
nilic acid 


NH2C6H4CO- 

NHC 6 H 4 CO 2 H 

XIV-358 

256.25 

547 

Anthraquinoline 

(/?) 


CirHj 1 N 

XX-506 

229.27 

648 

Anthraquinone 

(1,2) 


C,oH6(CO)2CH:CH 

1 1 

VII-780 

208.20 

549 

Anthraquinone 

(1,4) 


C,oH6(COCH)2 

1 1 

VII-781 

208.20 

650 

Anthraquinone 

(9,10) 

anthraquinone 

(C6H4)2(C0)2 

VII-781 

208.20 

551 

carboxylic acid (or) 


C6H4(C0)2C«H3C02H 

X-834 

252.21 

552 

carboxylic acid (fi) 


C6H4(C0)2C6H3C02H 

X-835 

252.21 

653 

disulfonate Naz 
(1,5) 

p-anthraquinone 

disulfonate 

C,4H602(S03Na)2- 

5 H 20 

XI-340 

502.38 

554 

disulfonate Na 2 
(1,8) 

x-anthraquinone 

disulfonate 

CMH«02(S03Na)2* 

4 H 2 O 

XI-341 

484.37 

555 

disulfonate Naa 
(2,6) 


C,4H602(S03Na)2- 

7 H 2 O 

*XI-84 

538.41 

556 

disulfonic acid (2,7) 


C,4H602(S03H)2 

♦XI-84 

368.32 

557 

disulfonate Naz 
(2,7) 


Ci4H«02(S03Na)2’ 

4 H 20 

♦XI-84 

484.37 

558 

sulfonate Na (1) 


Ci4H702'S03Na 

XI-336 

310.25 

559 

sulfonic acid (2) 

^-sulfoanthra- 

quinone 

C 14 H 7 O 2 SO 3 H. 3 H 2 O 

XI-337 

342.31 


Anisyl chloride 4071 Anon 1606 Anthragailol 6212 Anthranilamfde 259 

Aniayi methyl ketone 4065 AnthracancHhaxahydride Anthranydroquinone 5010 Anthranlllc acid 264 
Anisylidana, cf. anisal. 3576 Anthrahydroquinone Anthranlllc nitrlia 267 

Annidalin 5940 Anthrachryaon 58CK} dIacetate 5020 Anthrapurpurln 6215 

Anol 1605 Anthraflavic acid 2303«4 Anthraiin 2296 Anthrarobln 2295 





ORGANIC COMPOUNDS 


347 



Anthrarufin 2300 Antipyrene salicylate 5590 Aplin, cf. glcde. Apoquinine, cf. alkd. 

Antlarin, cf. glcde. Antisepsin 882 Apocupreine, cf, alkd. Aposafranone 670 

Antifeb/ln 17 Antodin 3410 Apooynin 3776 Apothesine 2119 

Antimony trletbyl 6198 Antodyne 3410 Apomorphine, cf. alkd. Apple oil 496 

Antimony trlmethyl 6274 Aphrodine, cf. alkd. Aponal 1738 Apyron 118 





S48 


PHYSICAL CONSTAirrS OF 


No. 

Name 

Synonym 

Formula 

BeU. 

Ref. 

Formula 

Weight 

560 

Anthraquinone 

"silver salt" 

C,4H702.S03Na 

XI-337 

310.25 


sulfonate Na ( 2 ) 





561 

Anthrol (a) 

1 -hydroxy-anthra- 

C6H4(CH)2C6H30H 

VI-702 

194.22 



cene 




562 

Anthrol (fi) 

2 -anthrol 

C6H4(CH)2C6H30H 

VI-702 

194.22 

563 

Antimony triphenyl 

triphenyl stibine 

Sb(C6H5)3 

X VI-891 

353.06 

564 

dichloride 

tri-Ph-stibine-di-CI 

(C6H5)3SbCl2 

X VI-893 

423.97 

565 

Anti pyrene 

1-Ph-2, 3-diMe- 

C,iH,20N2 

XXIV-27 

188.22 



pyrazolone-5 




566 

acetylsalicylate 

pyrosal 

C 20 H 20 O 5 N 2 

XXIV-32 

368.38 

567 

chloral hydrate 

hypnal ; chloral- 

Cl3CCH(OH)2* 

XXIV-31 

353.64 



antipyrene 

C,,H,20N2 



568 

mandelate 

tussol 

Cll Hi20N2-C8H803 


340.37 

569 

Apiole 

1-allyl-2, 5-diM60- 

C,2H,404 

XIX-87 

222.23 



3, 4-methylenedi- 






oxybenzene 




570 

Arabinose (a) (d or 1) 


C 4 H 904 CHO 

1-859 

150.13 

571 

phehylhydrazone 


C6H5NHN:CsHio04 

XV-215 

240.25 

572 

Arabitol (d) 

pentanpentol 

C5H7(0H)5 

1-531 

152.15 

573 

Arabonic acid 


H0CH2(CH0H)3- 

III-473 

166.13 




C 02 H 



574 

Arachidic acid 

eicosanoic acid 

CH 3 (CH 2 )j 8 C 02 H 

n-389 

312.52 

575 

Arginine (/ + ) 

guanidine-amino- 

H 2 N-C(:NH)NH' 

IV-420 

174.20 



valeric acid 

(CH2)3CH(NH2)- 






CO 2 H 



576 

hydrochloride (d) 


C 6 HMO 2 N 4 HCI 

IV-423 

210.67 

577 

Arsacetin (p) 

acetyl arsaniiic acid 

CH3CONH.C6H4' 

X VI-880 

259.08 




A30(0H)2 



578 

Na salt 

i 

C8H904NAsNa-4H20 

X VI-880 

353.13 

579 

Arsenic diethyl 

ethyl cacodyl 

[(C2H5)2A8]2 

IV-616 

266.06 

580 

triphenyl 

triphenylarsine 

As(C6H5)3 

X VI-828 

306.21 

581 

Arseno -phenyl- 


(AsC6H4'NHCH2' 


494.10 


glycine Na 


C 02 Na )2 



582 

Arsono-phenyl- 


H 2 NCOCH 2 NH- 

♦X VI-470 

274.09 


glycinamide (4) 


C6H4A80(0H)2 



583 

Na salt 

tryparsamide 

C2H50N2C6H4- 

*X VI-470 

372.12 




A80(0Na)2-3H30 



584 

Asarone 

proponyl-2,4,5-tri- 

CHjCHrCH. 

VI-1129 

208.25 



MeO-benzene 

C6H2(0CH3)3 



585 

Ascaridole 


CH 3 C 6 H 6 O 2 CH: 

XIX-17 

168.25 




(CH3)2 



586 

Ascorbidacid (/+) 

vitamin C; redoxon; 

OCOC(OH):C(OH)- 


176.12 



cevitamic acid 

1 






CHCHOHCHzOH 

I 



587 

iao-Ascorbic acid (d) 


CeHsOg 


176.12 

588 

Asparagin (1) 


HOiCCHCNHi)- 

IV-476 

132.12 




CH 2 CONH 2 



589 

Aspartic acid (/-) 

amino-succinic acid 

H02CCH(NH2)- 

IV-472 

133.10 




CHrCOzH 



590 

Aspartic acid (M) 

amino-succinic acid 

C 4 H 7 O 4 N 

IV-483 

133.10 

591 

Atropic acid 

a-phenyi acrylic acid 

C6H5C(:CH2)C02H 

IX-610 

148.15 


Arbutin, cf. glcde. 
Arecoline, cf. aikd. 
Aresoi 3400 
Arheol 5595 
Aristol 5940 


Armstrong's 5 acid 4461 
Armstrong and Wynne's acid 11 4536 
Arsaniiic acid 515 
Arsenic triethyl 6183 
Arsenic tri methyl 6252 


Arsphenamine 5592 
Arsphenamine 8 6593 
Artamin 5234 
Arthanltin, cf. gtcde. 
Arthriticln 2226 
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No. 

Crystalline 

Specific 

Melting 

Boiling I 

1 Solubility in 100 Parts 1 


Color 

Gravity 

Point '’C. 

Point '’C. 

Water 

Alcohol 

Ether 

660 





0.8 c.; 

i. 







21 h. 



561 

nd./al. 


150-3 


i. 


V. 8. 

562 



d. 200 





563 

tri, pr./pet. 

1.512'’ 

50-3 

>360 d. 

i.; V. 8. bz. 

si. s. 

V. 8. 

564 

col. nd. 


143 


V. si. s. 

i. c. 


565 

mn./aq. 

1 .088-i^® 

113 (109) 

31 9'74iiun 

100 

100 

si. s. 

566 



64-5 


1 250 • 4800 

12625® 

1325®; s. bz. 

567 



67-8 


7.9'^ 

33 


568 



52-5 


6.6 

30 

5 

569 

1 

coi. nd. 

1 .02^«-'’ 

30* 

294 

i. ; s. bz. 

s. ; 8. act. 

1 s. ; s. oil 

570 

rhb. pr. 

1 . 585\'i° 

158.5-9.5 


460® 

0.59®, 90% 

i. 







al. 


571 

col. nd. 


151-3 


1.2150 

1 .3150^ abs. 

V. si. 8. 

572 

pr. or warts 


102-3 



2i2®,90%al.' 


573 

cr. 


89 

d., -HzO 




574 

col. If. 


77 

328 si. d. 


V. 8. h. abs. 

V. 8. 

575 

pr. /aq. 


238 d. 


1521® 



576 

col. pi. 


222-35 d. 

softens 21 8 




577 

If. 


>200 


s. Na2COj 

V. si. 8. dil. 






i 


HCI 


578 

wh. cr. pd. 



j 

1020® 

33500 


579 

Iq. 

>1 

ign. in air 

185-90 

i. 

V. s. 

V. 8. 

580 

pl./b2. 

1.306 

59-60 

>360(C02) 

1 i.; i. HCI 

s. ; V. s. bz. 

V. S. 

581 

yel. pd. 


d. in air 


s. 



582 

pl./aq. 


darkens 



i 

V. s. h. ; 

; V. si. s. h. ; 

i. c. act. 




280 


s. h. ac. 

i. c. cht. 


583 

wh. pd. 




50 1 

j 

1 si. s. 

j 

i. ; i. chi. 

584 

mn. nd./aq. 

1 . 165»®® 

67 

296 

si. 8. h.; 

i 7i«®, 165» 

' s.;8. chi. 





1 1151 

s. ac. 

60% al. 


585 

col. Iq. 

0.999^^** 

expl. 260 


i. 

s. 

expl. with a. 

586 

col. mn. 


192 


33; 1 Qly. 

4 ; i. pet. ; 

i. ; i. bz. 







i. fat 


587 

col. cr. 


168-71 


v» s. 

s. ; i. act. 

V. si. s. 

588 

rhb. 

1 . 543i:f • 

227-35** 

235 d. 

3.1280 

i. c. abs. al. 

s. NH3 

689 

rhb. 


251-83 d. 


0. 5’«® 

i. 

j. 

690 

mn. pr. 

1 .663]^“ 

271** 

d. 290 

2.71750 

i. 


591 

mn. nd./aq. 


106-7 

267 d. 

0.13c. 

s.; s. chi. 

8.; 8. CS2 


* Also modifications, m.p. 27.6 and 18-9. ** Sealed tube. Aspirin 115 Atoquinoi 212 

Artificial camphor 6319 Asebogenol 6264 Athenon 3800 Atoxylic acid 515 

Asaproi 4606 Asebotin, cf. glcde. Aticine, cf. aikd. Atropine, cf. aikd. 

Asarin 684 Asepsin ^2 Atisine, cf. aikd. Atroscine, cf. aikd. 

Aaaronio acid 6241 Aapidoapermine, cf. aikd. Atophan 6234 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Bef. 

Formula 

Weight 

592 

Auramine 

4,4'-dimethylamino- 

benzophenonimide 

[(CH 3 )zNC 6 H 4 ]zC:NH 

XIV-91 

267.36 

593 

Aurin 

4',4"-di 0 H-f uchsone 

(H0C6H4)2C:C6H4:0 

VIII-361 

290.30 

594 

Azafrin 


C 27 H 38 O 4 

XXX-116 

426.57 

695 

Azafrinone 


C 27 H 36 O 4 

XXX-116 

424.56 

596 

Azelaic acid 

nonandioic acid 

(CH2)7(C02H)2 

11-707 

188.22 

597 

nitrile 


(CH2)7(CN)2 

11-709 

150.22 

598 

Azo-anisole (2,2') 

di MeO-azobenzene 

(CH30.C6H4N:)2 

X VI-92 

242.27 

599 

600 

benzene 

benzoic acid ( 2 , 2 ') 
benzoic acid (3,3') 

diphenyidiimide 

CfiHs-NrN-CeHs 
(H02CC6H4N;)2 
(H02C.C6H4N;)2- 
2 H 2 O 

XVI -8 

X VI-228 p 
X VI-233 

182.22 

270.24 

601 


279.24 

602 

benzoic acid (4,4') 


(H02CC6H4N:)2 

X VI-236 

270.24 

603 

dicarbonamide 


(NH 2 C 0 N :)2 

III-1 23 

116.08 

604 

naphthalene {a, a') 


C,oH7N:NC,oH7 

X VI-79 

282.33 

606 

naphthalene (/9,/9') 


CioH/- N :IM‘Cio H 7 

X VI-80 

282.33 

i 606 

phenetole ( 2 , 2 ') 


(C2H50C6H4N:)2 

X VI-92 

270.32 

i 607 

phenetole (3,3') 


(C 2 H 5 0 C 6 H 4 N :)2 

X VI-95 

270.32 

608 

phenetole (4,4') 


(C2H50*C6H4N:)2 

XVI-113 

270.32 

609 

phenol ( 2 , 2 ') 

dihydroxy-azoben- 

zene 

(H0C6H4N:)2 

XVI-91 

214.22 

610 

phenol (3,3') 


(H0C6H4N:)2 

X VI-95 

214.22 

611 

phenol (4,4') 


(H0.C6H4N;)2 

X VI-1 10 

214.22 

612 

toluene ( 2 , 2 ') 

d i methylazobenzene 

(CH3*C6H4-N:)2 

XVI-61 

210.27 

613 

toluene (3,3') 


(CH3'C6H4-N:)2 

X VI-64 

210.27 

614 

toluene (4,4') 


(CH3-C«H4N;)2 

X VI-67 

210.27 

615 

Azoxy- benzene 


C6H5-N(:0):N.C6Hs 

X VI-622 

198.22 

616 

benzoic acid ( 2 , 2 ') 


(H02CC6H4)2:N20 

X VI-644 

286.24 

617 

benzoic acid (3,3') 


(H02CC6H4)2:N20 

XVI -646 

286.24 

618 

benzoic acid (4,4') 


(H02CC6H4)2:N20 

X VI-647 

286 . 24 

619 

naphthalene (a, a') 


(C,oH7N)20 

X VI-633 

298 . 33 

620 

naphthalene (/S,/?') 


(CioH7N)20 

X VI-633 

298.33 

621 

622 

Barbituric acid 

Bassorine 

maionyl urea 

CHzCONHCONHCO- 
1 1 
2 H 2 O 

CeHjoOs 

CH 3 (CH 2)20 CO 2 H 

XXIV-467 

128.09 

162. 14 

623 

Behenic acid 

docosanoic acid 

11-391 

340.57 

624 

Behenolic acid 

docosinoic acid 

C8H,7C:C(CH2)ir 

CO 2 H 

11-497 

336.54 

625 

Banzai acetoacetic 
ester 


C2H30C(C7H6)- 

C 02 C 2 H 5 

X-731 

218.24 

626 

acetone 

Me-cinnamyl ketone 

C^Hs C 2 H 2 CO CH 3 

VII-364 

146.18 

627 

acetophenone 

chalcone 

C8H5'C2H2’C0-C6H5 

VII-479 

208.25 

628 

acetophenone 

dibromide 


CfiHs (CHBr) 2 - 
COCcHs 

VII-445 

368.08 

629 

acetophenone 

dibromide 

high m. p. form 

C6H5(CHBr)2-CO- 

CeHs 

VII-445 

368.08 

630 

amino-2-cresol (5) 

(5; 1, 2) 

CcHsCHzN. 

C6H3(CH3)0H) 


211.25 

631 

aminophenol (p) 


C 6 H 5 CH:N-C 6 H 40 H 

XIII-453 

197.23 

632 

aniline 

benzaldehyde anil 

CeHsCHiNCeHs 

Xn-195 

181.23 


Aurantiin, cf. glcde. 
Aurin 5673 
Avenein, cf. glcde. 
Avert! n 6104 
Avornin, cf. glcde. 


Azamin-4B 733 
Azo-aniline 1697 
Azo-benzii 698 
Azo>chioramide 1949 
Azodermin 124 


Azo-dinaphthyiamine 251 
Azo-phenylene 5104 
Azo-resorcin 5551 
Azo-resorufin 5554 




ORGANIC ^:OMPOUNDS 


m 


No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Melting 
Point ®G. 

Bfnling 
Point ®C. 

Solubility in 100 Parts 

Water 

Alcohol 

Ether 

592 



136 


i. 

7200 

2 . 320 ® 

593 



308-10 d. 





594 

or. nd./bz. 


212-4 


i.; s. alk. 

si. s. 

i.; sl. 8. bz. 

595 

or. cr./act. 


191 





596 

If. or nd. 

1 . 029Y-° 

106.5 

286.5’OOmm 

0.2c.; 

V. 8. 

2 . 715 ® 

597 

oil 

0.9410® 


1 95-6»9‘"'“ 


V. s. 

V. 8. 

598 

or. pr./ 


153 (141) 


i. ; s. act. 

s,; s. chi. 

s.; s. bz. 


MeOH 







599 

or. mn. 

1 . 203^^-'' 

68 

297 

i. 

4 220 ® 

1220® Ig. 

600 

yel. nd./al. 


237 d. 


si. s. h. 

V. s. h. 

i. bz. 

601 

yel. nd./ac. 


340 ± 

d. 

V. si. s. 

0.2 h. 

sl. s. 

602 

red nd./ac. 


d. 330 ± 


V. si. s. 

V. si. 8. 

V. sl. s. 

603 

or. red pd. 


d. 180-200 


V. si. s. h. 

*• 

d. h. HCl 

604 

red nd./ac. 


190 

subl. > 190 

i.; s. ac. 

V. si. 8. 

V. s. bz. 

605 

red pr./chl. 


204 

subl. 210 

i. 

sl. S. 

8. bz. 

606 

red pr./al. 


131 

240 d. 

i. ; s. HCl 

s. 

s. 

607 

yel. pr./al. 


91 

d. 

i.; i. HCl 

S. 

8. 

608 

or. If. 


1 59-60 

d. 

V. s. chi. 

s. h. 

V. 8. 

609 

yel. If. 


171-2 

subl. 

i. 

0.3c. 

s.; s. KOH 

610 

brn./aq. al. 


205 



V. si. s. 

s. h. 

8. NazCOa 

611 

brn. tri. 


215d. 


si. s. 

8. 

8. ; 8. bz. 

612 

red mn./et. 


55 


i.; s. bz. 

6 . 031 s® 

147 . 717 ® 

613 

or. rhb. 


54-5 



s. 

8. 

614 

or. nd./lg. 


i 144-5 



sl. s. 

s.; s. Ig. 

615 

yel. rhb. 

1.248^^^° 

i 36 

d. 


11 . 41 SO 

43 . 51 s® Ig. 

616 

brn./al. 


I 246-8 d. 


V. si. 8. h. 

j». h. 

s. h. 

617 

nd. or If. 


j 320 d. 



si. s. 

sl. 8. 

618 

yel. armor. 


j d. 240 ± 



i. 

8. C 5 H 5 N 

619 

yel. rhb. /al. 


I 127 



s. 


620 

yel. rhb. /al. 


167-8 





621 

col. pr./aq. 


d. 245 ± 


8. h. 

sl. s. 

8.; s. HCl 

622 

wh. amor. 




V. si. 8. 

i.; d. h. a. 

1. (NH4)2S 

623 

col. nd. 


84 

306«>““ 

»• 

sl. s. 

si. s. 

624 

nd. 


57.5 


i. 

V. s. 

V. 8. 

625 

rhb./al. 


59-60 

295-7 si. d. 

V. s. chi. 

sl. s. c. 

sl. s. c. 

626 

pi. 

1 .035?^ 

41-2 

260-2 

S. H 2 SO 4 

s. ; s. chi. 

s. ; s. bz. 

627 

It. yel. rhb. 

1.071-4^® 

62 

345-8 si. d. 

i. 

sl. s. 

V. s. 

628 

nd./al. 


108-9 



1 J 0 O; s. h. 


629 


156-7 



0.1630® 


630 

brn. fl. 


210-11 


i. 

sl. s. 

i. 

631 

If./aq. al. 


183 



V. s. 


632 

yel. cr. 


56 (48) 

300 ± 

i. 

8. 

8. 


Badische acid 4551 
Banana oil 398 
Banisterine, cf. aikd. 
Baptism, cf. glcds. 


Baptitoxine, cf. aIkd. 
Barbital 2124 
Barytine, cf. aikd. 
Baum's acid 4498 


Bayer acid 4512 or 4553 
Bebeerine, cf. aikd. 

Beet sugar 5663 
Benzacetin 29 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

633 

Benzal azine 

dibenzal hydrazine 

(CeHsCHrNOz 

VII-225 

208.25 

634 

bromide 

benzylidene bromide 

CeHsCHrBrz 

V-308 

249.95 

635 

chloride 

benzylidene chloride 

CeHs-CHiClz 

V-297 

161.03 

636 

di acetate 

benzylidene diace- 






tate 

C6H5CH:(02CCH3)2 

VII -210 

208.21 

637 

lactic acid 

phenyl-hydroxy- 

CeHs-CHiCHCHOH- 

X-308 

178.18 



crotonic acid 

COzH 



638 

malonic acid 


C6H5CH:CCC02H)2 

IX-891 

192.16 

639 

methylamine 


CsHsCHiNCHs 

VII-213 

119.16 

640 

phthaiide 

benzylidene phtha- 

C7H6:CC6H4C00 

XVII-376 

222 . 23 



lide 

1 _ 1 



641 

2 -thiohydantoin 


CONHCSNHCiCrHs 

XXIV-400 

204.24 


(5) 


1 1 



642 

Benzaldehyde 

art. almond oil 

C^HsCHrO 

VII- 174 

106.12 

643 

oxime (a; anti) 


CgHsCHrNOH 

VII-218 

121.13 

644 

oxime (0, ayn) 


CeHsCHtNOH 

VII-221 

121 .13 

645 

oxime carboxylic 

benzoxazinone 

CsHa CHiN O CO 

XXVII-198 

147.13 


anhydride (o) 


1 1 



646 

phenylhydrazone 


CsHsNH NrCH CcHs 

XV-134 

196.24 

647 

Benzamaron 


CeHsCHfCHCCsHs) 

VII-849 

480.57 




C 0 C.H 5 U 



648 

tao-Benzamaron 


C 35 H 28 O 2 

VII-849 

480.57 

649 

Benzamidine 

benzenylamidine 

C6H50(:NH)NH2 

IX-280 

120.15 

650 

Benzanthracene 

naphthanthracene 

CisHu 

V-718 

228.28 


( 1 , 2 ) 





651 

Benzarsonic acid 


(H0)20A8C6H4- 

X VI-876 

246.04 


I (P) 


C 02 H 



652 

Benzaurlne 


C«H 5 C(:C«H 40 ). * 

VI-1145 ! 

. 274.30 




C«H 40 H 



653 

Benzazide 

benzoyl azide 

CeHsCONj 

IX-332 

147.13 

654 

Benzedrine 

dl-desoxy-nor- 

C«H5CH2CH(NH2)- 

XII-1145 

135.20 



ephedrine 

CH 3 



655 

sulfate 


(C9H|3N)2H2S04 


1 368.48 

656 

Benzene 

benzol 

CeHe 

V-179 

78.11 

657 

azo-o-cresol (5) 

(1 ;4,3) 

CsHs N 2 C6H3(0H)- 

XVI- 130 

212.24 




CH 3 



658 

azo-m-cresol (6) 

(1 ;4,2) 

CftHs N2 C*H3(0H)- 

X VI-1 34 

212.24 




CH 3 



659 

azodiphenylamine 

4-anilino-azoben- 

CsHs Nz C«H4NHC6H5 

X VI-31 4 

273.32 


(p) 

zene 




660 

azo-cr-naphthyl- 


C^Hs N 2 CjoH* NH 2 

X VI-361 

247.29 


amine (4) 





661 

azo-/3-naphthyl- 

Yellow AB 

CeHs Nz-CioHe-NHz 

X VI-369 

247.29 


amine (1 ) 





662 

azoresorcinol 

(1;2,4); Sudan G 

C6H5N2C«H3(0H)2 

XVI- 180 

214.22 

663 

disulfone chloride 

(1,3) 

C«H4:(S02CI)2 

XI-200 

275.13 

664 

disulfonic acid (m) 


C«H4(S03H)2-2^H20 

XI-199 

283.27 

665 

disulfonic Na (m) 


C«H4(S03Na)2-4H20 

XI- 199 

354.27 

666 

hexabromide (a, 

hexabromo-cyclo- 

CfiHfiBre 

V-25 

557.60 


trana) 

hexane 




667 

hexacarboxylic acid 

mellitic acid 

C«(C02H)« 

IX- 1008 

342.17 

668 

hexachloride (a, 

hexachloro-cyclo- 

C«HeCI« 

V-23 

290.85 


trana) 

hexane 





Benzaldehyde-anil 632 
Benzaldehyde*cyanohydrin 4010 
Benz-amide 713 
Benz-aminobenzoic acid 746-8 
Benz-anilide 715 


Benz-triazois 252 
Benzene-azimide 252 
Benzene azoanieidine 246 
Benzene azodimethylaniiine 2431 




ORGANIC COMPOUNDS 


393 


No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Meltinj? 
Point ®C. 

Boiling 
Point ®C. 

Solubility in 100 Parts | 

Water 

Alcohol 

Ether 

633 



93 


i. c. 



634 

oil 

1 .51150 




QO 

635 

col. Iq. 

1 . 29516 ® 

-16.1 

214 


CO 

oo 

636 

pl./et. 


45-6 

1 5420 mi„ 

s. dil. alk. 

V. S. 

V. 8. 

637 

nd./aq. 


137± 


s. h. 

i. bz., CSz 

8l. 8.; i. Ig. 

638 



195-6 d. 




si. 8. 

639 

col. Iq. 



180 + 



640 

mn, al. 


98-9 


i. h. 

V. s. h. 


641 

yol. nd./al. 


258 si. d. 




642 

col. Iq. 

1 . 046-Vi° 

-26* 

179 

0.3 


QD 

643 

pr. 

1.111^-^ 

35 15) 

1 17. 5**"»n 

si. 8. 

V. s. bz. 

V. s. 

644 

nd./et. 


128-30 





645 

cr. /t)Z. 


d. 120 





646 

col.** mn. 


155-6 


s. bz. 

s. h. 

si. 8. 

647 

cr. 


218-9 , 


1 .612®, bz. 



648 

cr. 


1 79-80 


4. 112®, bz. 



649 

cr. 


80 



s. 

V. 8. 

Sl. 8. 

650 

If. /al.~ac. 


1 59-60 





651 

cr. aq. 


d.-HaO, 210 


V. si. s. 


i. ac. 

652 

r. pd. 

. 



i.;s. alk. 

i. 

1 

653 

col. pi. /act. 


32 

expl. 

si. s. 

s. 

654 

col. Iq. 

0.93 


203 

si. s. ; s. a. 

s.; 3. EtOAc 

8.; 8. chi. 

j 

655 

wh. pd. 


1 

i 

10 

i 

: si. 8. 


656 

col. Iq. 

0.879^:^® 1 

i 5 4-5.5 

80. 1 

0 . 0722 ® 

j 00 abs. al. 

00 

657 

yel. nd./al. ! 


129-30 


V. s. h. ; 

1 s. ; s. chi. 

s.; 8. bz. 





1 

1 

s. alk. 



658 

yel. nd., Ig. 


109t 



1 8. ; s. chi. 

s. j 8. bz. 

659 

yel. pr./et. 


1 

82 

! 

1 

V. s. lig. 

1 

V. s. 

V. s. 


al. 



1 


i 


660 

r. nd./al. 


123 


s. bz. 

s 

s. 

661 

r. pl./al. 


102-4 


i. ; s. oil 

s.;s. ecu 

s. ac. 

662 

r. nd./aq. 


170t I 

i 

i. ; s. alk. 

V. s. 

V. s.; V. 8. 


al. 




1 


bz. 

663 

mn./et. 


63 

210.7M«>"> 

d. 130® ! 

s. h. d. 

s. 

664 

delq. cr. 




s. 



665 

col. nd. 




s. 



666 

mn. pr. 


212 

... i 


si. s. 

sl. s. 

667 

nd./al. 


286-81 

d. 

V. S. 1 

V. 8. 

s. h. H2SO4 

668 

mn. pr. 


157-8 

d. >158 

4.415®, I 

s. 

6 . 518 ®, bz. 










♦ Solidifies -56®. 

♦♦ Pink on exposure to light, 
t Crysts. 4-1 H 2 O, m. 90®. 
i Cryst. +KH 2 O, m. 161®, 
t Sealed tube. 


Benzene azonitromethane 4739 
Benzene azophenol 3727*9 
Benzene diazoanilide 1762 
Benzene diazonium, cf. diazobenzene. 



PHYSICAL CONSTANTS OF 


SS4 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

669 

Benzene hexachlo- 
ride (/3, cis) 


CfiHfiCIfi 

V-23 

290.85 

670 

Indone 

safranone 

CisHizONz 

XXIII-413 

272.29 

671 

pentacarboxylic 

acid 


C6H(C02H)5-5H20 

IX- 1006 

388.24 

672 

sulfmic acid 


CgHs-SOzH 

XI-2 

142.17 

673 

sulfinic Na 


C6HsS02Na-2H20 

XI-6 

200.19 

674 

sulfohydroxamic 

acid 

Piloty’s acid 

CeHsSOz-NHOH 

XI-51 

173.18 

675 

sulfonic acid 


CfiHs'SOs H 

XI-26 

158.17 

676 

sulfonic Na 


CgHsSOaNa HzO 

XI-28 

198.17 

677 

sulfonic amide 

benzenesulfonamide 

CsHs-SOz-NHz 

XI-39 

157.18 

678 

sulfonic chloride 

benzenesulfonyl 

chloride 

CeHs-SOz-CI 

XI-34 

176.62 

679 

1-sulfonic acid-(4- 
azo-5)-8-hy- 
droxy-quinoline 

sulfenazoxine 

H03SC6H4N2- 

C^HsNCOH) 

XXII- 584 

329.32 

680 

tetracarboxylic acid 
(1,2,3, 4) 

prehnitic acid 

C6H2(C02H)4-2H20 

IX-997 

290.18 

681 

tetracarboxylic 
acid (1,2,3,5) 

mellophanic acid 

C6H2(C02H)4 

IX-997 

254.15 

682 

tetracarboxylic 
acid (1,2,4, 5) 

pyromellitic acid 

C6H2(C02H)4-2H20 

IX-997 

290.18 

683 

tricarboxylic acid 
(1.2.3) 

hemimellitic acid 

C6H3(C02H)3-2H20 

IX-976 

246.17 

684 

tricarboxylic acid 
(1.2,4) 

trimellitic acid 

C6H3(C02H)3 

IX-977 

210.14 

685 

tricarboxylic acid 
(1,3,5) 

trimesic acid 

C6Hj(C02H)3 

IX-978 

210.14 

686 

trisulfonic acid 

(1,3,5) 

C 6 H 3 (S 03 H )3 +aq. 

XI-227 

318.29 

687 

Benzenyl-aminothio- 

phenol 

Ai-phenylbenzo- 

thiazole 

C6H4N:C(C6H5)S 

1 1 

XXVII-74 

211 .27 

688 

aminoxime 


C6H5C(N0H)NH2 

IX-304 

136.15 

689 

naphthylamidine 

a-naphthyl-benz- 

amidine 

C6H5C(:NH)NH- 

C,oH7 

XII-1233 

246.30 

690 

phenylenediamine 

(1,2) 

a-phenylbenzimid- 

azole 

C6H5C;NC6H4NH 

1 1 

XXIII-230 

194.23 

691 

Benzhydrol 

diphenyl carbinol 

(C6H5)2CH0H 

VI-678 

184.23 

692 

ether 


l(C6H5)2CHl20 

VI-679 

350.44 

693 

Benzhydryl amine 


(C6H5)2CHNH2 

XII-1323 

183.24 

694 

benzoic acid (p) 


C6H5CH(0H)- 

C 6 H 4 C 02 H 

X-346 

228 . 24 

695 

Benzidine disul- 
fonic acid (o,o') 


(C6H3(NH2)S03H]2 

XIV-794 

344 . 35 

696 

monosulfonic acid 

(4;4',3) 

H2NC6H4- 

C6H3(NH2)S03H 

XIV-770 

264.29 

697 

Benzil 

dibenzoyl 

(CeHs-COz 

VII-747 

210.22 

698 

Benzilam 

triphenyloxazole 

C6H5C:C(C6H5)0- 

1 . . 

C(C6H5):N 

1 

XXVII-88 

297 . 34 

699 

Benzilic acid 

diphenyl glycolic 
acid 

(C6H5)2C(0H)C02H 

X.342 

228.24 


Ben 2 ene hexahydride 1601 
Benzene sulfonamide 677 


Benzene sutfonyl chloride 678 
Benzene tetrahydride 1609 





ORGANIC COMPOUNDS 
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TVn 

Crystalline 

Specific 

Melting 

Boiling 

Solubility in 100 Parts 


Color 

Gravity 

Point ®C. 

Point ®C. 

Water 

Alcohol 

Ether 

669 

col. cr. 

1 . 89^9° 

297 d. 


0 . 1320 °, 

122 ®. bz. 

V. 8l. 8. ac. 






chi. 



670 

brn. met. 


248-9 




i. alk. 

671 



228-30; 








238 (anh.) 





672 

pr./aq. 


83-4 

d. >100 

V. s, h. ; 

V. s. 

V. 8. 






si. s. c. 



673 








674 

rhb. pl./aq. 


126± 

d. >m. p. 

s. h. 

s.; V. si. s. 

s. ; s. act. 







bz. 


675 

col. nd. 


65-6* 

d. 

V. s. 

V. s. 

i.; si. s. bz. 

676 



450 d. 


6030® 



677 

mn, nd./aq. 


156 



0.43’«° 



678 

cr. 

1.384H‘' 

14.5 

251.5 

i.; d. h. 

V. s.; d. h. 

s. 

679 









al. 







680 

pr. /aq. 


237-50 d. 





681 

cr./aq. 


215-38 d. 


V. s. 



682 

tri./aq. 


269-71 d. 










1 .4’6° 



683 

pl./aq. 


190 d. 


3. 2’9°; 








V. s. h. 



684 

nd./aq. 


216-8 d. 





685 

pr./aq. 


1 375-80 

subl. 

2.822 50 

V. s. 

s. 

686 

hyg. nd. 

i 

d. >100 


s. 



687 

nd. /al. 


115 

360 ± (si. d.) 

i.; s. HCI 

si. s. 

s. ; s. CSz 

688 

mn. /aq. 

1 

79-80 


si. s. c. 

s. ; s. bz. 

s. ; i. Ig. 

689 

pl./aq. 


141 


i. 

s. 

s. 

690 

nd. /aq. 


291 

1 

si. s. 

s. 

si. s. chi., 








bz. 

691 

nd./lg. 

1 

68-9 

297-8^““ 

0 . 0520 ® 

V. s. 

V. s. 

692 

mn./bz. 


109-10 

267’ s™” 


si. s. h. 

V s bz 

693 

Iq. 

1 . 064^^® 


301.27*6n«n 




694 

nd./aq. 


164-5 

d. 

s. h. 

s. 

s. ; si. s. chi. 

695 

pr. ,'aq. 


d. >175 


0 . 0825® 




(4-3H20) 







696 

If. 





V. si. s. h. 

V. si. s. 

V. si. s. 

697 

trig, pr. 

1 .23 ’ 50 

95 

346-8 (si. d.) 

i. 

V. s. 

V. s. 

698 

pr./al. et. 


115 

! 

V. si. s. 

si. s. c. 

V. s. ; s. h. 








ac. 

699 

nd./aq. 


150 


s. h. 

8. 

s.; 








S. H2SO4 


♦ Cryst. 4 -I. 5 H 2 O, m.p. 43-4. 
Benzenyi-amidine 649 
Benzhydryi-aniline 384-5 


Benzidine 1713-4 
Benzidine ( 0 ) 1711 





856 


PHYSICAL CONSTANTS W 


No. 


Synonym 

Formula 

BeU. 

Ref. 

Fonnula 

Weight 

700 

Benzil-oxime, di- 
(syn) 

a-benzildioxime 

(CsH5C:NOH)2 

VII-760 

240.25 

701 

oxime, di-(anti) 

^-benzildioxime 

(C6H5C;N0H)2 

VII-761 

240.25 

702 

oxime, di- (amphi) 

7 -benzildioxime 

(C6H5C:N0H)2' 

CzHsOH 

VII-763 

286.32 

703 

oxime, mono- (a) 


CeHsCO-CCiNOH)- 

CfiHs 

VII-757 

225.24 

704 

oxime, mono- (/5) 


Ci4Hn 02N-|C6H6 

VIl-758 

264.29 

705 

oxime, mono- (/ 8 ) 


C,4Hn02N 

VII-758 

225.24 

706 

osazone (a) (ayn) 



(CeHsOz- 

(NNHC6H5)2 

XV-173 

390.47 

707 

■ 

osazone (fi) (anti) 


(CfiHsOz- 

(NNHC6H5)2 

XV-174 

390.47 

708 

Benzimidazole (o) 


C 6 H 4 N;CHNH 

1 I 

XXm-131 

118.13 

709 

Benzimidazolone 

(o) 

o-phenylene urea 

C 6 H 4 NHCONH 

1 ! 

XXIV-116 

134.13 

710 

Benzohydroxamic 

acid 

/V-benzoyl hydroxyl- 
amine 

CcHsCONHOH 

IX-301 

137.13 

711 

Benzoic acid 


C 6 H 5 CO 2 H 

IX-92 

122.12 

712 

Na salt 

sodium benzoate 

C6H5C02NaH20 

IX-107 

162.12 

713 

amide 

benzamide 

C 6 H 5 CONH 2 

IX-195 

121 .13 

714 

anhydride 


(C6H5C0)20 

IX-164 

226.22 

715 

anilide 

benzanilide; /V-Ph- 
benzamide 

CeHsNHCOCeHs 

XII-262 

197.23 

716 

nitrile 

phenyl cyanide 

CeHs-CN 

IX-275 

103.12 

717 

Benzoin (dl) 


CeHs-CHOHCOCeHs 

VIII- 166 

212.24 

718 

acetate 

acetyl benzoin 

CeHsCOCHCCcHs) 

O 2 CCH 3 

VIII- 174 

254.27 

719 

ethyl ether 


C6H5CH(0C2H5) 

COCftHs 

VIII- 174 

240.29 

720 

oxime (a) 

cupron 

Ci3HuO:C;NOH 

VIII-175 j 

227.25 

721 

oxime (fi) 


Ct3Hi20:C;N0H , 

VIII- 175 i 

227.25 

722 

phenylhydrazone 

(a) 


CeHsNHNrCCCfiHs)- 

CHOHCeHs 

XV- 200 j 

302.36 

723 

phenylhydrazone 

(0) 


CtHsNHNiCCCeHs)- 

CHOHCeHs 

XV- 200 

302.36 

724 

Benzophenone 

diphenyl ketone 

(C6H5)2C0 

VII-410 

182.21 

725 

anil 


(CeHsIzC'.NCeHs 

XII-201 

257.32 

726 

chloride 

diPh-diCI-methane 

■ (C6H5)2CCl2 

V-590 

237.12 

727 

dicarboxylic acid 

(2,2') 

(HOzCCsHaIz-.CO 

X-881 

270.23 

728 

oxime 

diphenyl ketoxime 

(C6H5)2C:N0H 

VII-416 

197.23 

729 

phenylhydrazone 


C«H5NHN:C(C6H5)2 

XV-148 

272.33 

730 

Benzo-phoaphinic 
acid (p) 


H02C.CeH4PO(OH)2 

X VI-820 

202.11 


Benznaphthaiide 765 


Benzoic acid sulfamide 5671-3 






ORGANIC COMPOUNDS 
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Crystallino 

Specific 

Melting 

Boiling 

I Solubility in 100 Parts 


Color 

Gravity 

Point ®C. 

Point ®C. 

Water 

Alcohol 

Ether 

700 

If- 


235-7 d. 


i. ; 8 . 

0.05’7® 







NaOH 



701 



206-7 d- 



15. 3'7o 


702 






>15.3’7o 


703 

If./aq. at 


137-8 

d. 200 


s. c. 

s. 

704 

nd./bz. 


70 





705 



113-4 





7^ 



205-15 


1 . 7’9® act. 



707 



225-35 


2.4’9o 



708 

rhb./al. 


170 

>360 

si. s.; 8. a. 

V. s. 

st 8.; s. alk. 

709 

If./aq. 


310-2 

subl. >270 

si. s. h. 

s.; si. s. bz. 

i. aq. a. 

710 

rhb. 



131-2 

expt 

2 . 256 ® 

V. s. 

st s.; i. bz. 

711 

mn. pr. 

1.266-^^“ 

121.7; 

249.2 

0.21>7 50 ; 

46. 6’ 50 , 

66’ 5® 




subl. > 


2 . 2^50 

abs. at 





100 





712 

col. cr. 


1 

I 

0 

o 


61250- 

2 3250 







771000 

8 . 3^6® 


713 

col. pr. 

1.341 

130 

290 

1 . 35^6® 

17.0^50^ 

st s. 







abs. at 


714 

rhb. /at. 

1.199^® 

42 

360 

t; s. act. 

s.; s. bz. 

s. ; 8 . chl. 

715 

If. /at 

1 .31<® 

163 

1 17 . 910 mm 

i. 

430 ®, abs. 1 

^ st s. 



j 




at 

1 ! 

716 

col. Iq. 

1.001^® 

12.9 

190.7 

I 1000 

OD 

j ® 

717 

mn. 


133-7 

343_4768mni 

V, si. s. h. 

8 . h. ; 8 . ac<. 

! sts. 

718 

pr./et. or 


83 



V. 8 . 

V. s. 


at 







719 

nd. /Iq. 


62-3 


V. 8 . bz. 

V. S. 

V. 8. 

720 

pr./bx. 


151-2 


1 si. 8 . 

s. 

8. NH 4 OH 

721 

pr. 


99 




8. 

722 

oot nd. 


155-8 


i. 

2 220 ® 


723 

ool. nd. 


106 



8 . 8 ^®® 

s« 

724 

oot rhb. 

(a) 1 .0835^® 

(a) 48.5 

305.4 

t 

6.5’5®; 

15’ 3® 



ip) 1 . 108«® 

(P) 26.5 



8 . chl. 





(7)45.8 








ii)-5^ 


i 1 



725 

yet rhb./ 


117 (112) 

356-8 

s. bz., CSz 

st s. 

st s. 


et. 





1 


726 

oot Iq. 

1 .235^90 


305 d. 

d. 

d. 1 

8 . bz. 

727 

cr. 


1 50-5 d. 

-H 2 OI 6 O® 

I. 1 

s. 

8 . 

728 

or. /Ig. 


143-4 


V. st s. 

V. s. act. 

V. s. 

729 

oot nd. 


137-8 



st s. h. 


730 

nd./aq. 


>300 

d. >300 

8 . 

st 8 . 

st s. HCi 


Bttnaiophenone oxide 6451 
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PHYSICAL CONSTANTS OT 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

731 

Benzo-pinacoline 

phenyl-trityl ketone 

(C6H5)3CC0C«H5 

VII-544 

348.42 


OS) 





732 

pinacone 


[(C,H 5 ) 2 C 0 H ]2 

VI-1058 

366.44 

733 

purpurin 4B 

ditolyl-bis-(azo- 

[C,oH5(NH2)(S03Na)- 

*X VI-342 

724.71 



naphthionic acid) 

N:NC 6 H 3 (CH 2)]2 



734 

thiazylhydrazine 


C 6 H 4 N:C(N 2 H 3 )S- 


165.21 






(2) 


1 1 



735 

trichloride 

phenyl chloroform 

C 6 H 5 CCI 3 

V-300 

195.48 

736 

Benzoxyl -2-di- 

alypin hydro- 

[(CH3)2N.CH2]2:C: 

IX-175 

314.85 


methyl-amino- 

chloride 

(C2H5)(02CC6H5)- 




methyl-l-<li- 


HCI 




methyl -amino- 






butane (2) HCI 





737 

nitrate 

alypin nitrate 

C,6H2602N2HN03 

♦IX-92 

341.40 

738 

Benzoyl acetic acid 


C 6 H 5 COCH 2 C 02 H 

X-672 

164.15 

739 

acetic ester 

ethyl benzoyl- 

C6H5C0CH2C02- 

X-674 

192.21 



acetate 

C 2 H 5 



740 

acetoacetic ester 


C2H30CH(C7H50)- 

X-817 

234.24 




C 02 C 2 H 5 



741 

acetone 


C 6 H 5 COCH 2 COCH 3 

VII-680 

162. 18 

742 

acetonitrile 

co-cyanoacetophenone 

C 6 H 5 COCH 2 CN 

X-680 

145.15 

743 

acrylic acid 09) 


C 7 H 50 CH:CH* 

X-726 

194.18 




CO 2 HH 2 O 



744 

alanine (dl) 


CeHsCONH- 

IX-248 

193.20 




CH(CH3)C02H 



745 

alanine (1) 


CioHnOjN 

IX-248 

193.20 

746 

aminobenzoic acid 

yv-benzoyl-an- 

C7H50NHC6H4- 

XIV-340 

241.24 


(o) 

thranilic acid 

CO 2 H 



747 

aminobenzoic acid 

benzaminobenzoic 

C7H50NHC6H4- 

XIV-397 

241.24 


(m) 

acid 

CO 2 H 



748 

aminobenzoic acid 


C7H50NHC6H4- 

XIV-433 

241.24 


(p) 


CO 2 H 



749 

auramine 


1(CH3)2N.C6H4]zC: 

XIV-95 

371 .46 




NCOCeHs 



750 

benzoic acid (o) 


C6H5COC6H4- 

X-747 

244.24 




CO 2 HH 2 O 



751 

benzoic acid (m) 


C 6 H 5 COC 6 H 4 CO 2 H 

X-752 

226.22 

752 

benzoic acid (p) 


C«H5C0C6H4C02H 

X-753 

226.22 

753 

bromide 


CeHs-COBr 

IX-195 

185.03 

754 

carbinol 

phenacyl alcohol 

C6H5COCH2OH 

VIII-90 

136.14 

755 

chloride 


CeHsCOCI 

IX-182 

140.57 

756 

cyanide 


CftHs-COCN 

X-659 

131.13 

757 

fluoride 


CeHs-COF 

IX-181 

124.11 

758 

formic acid 

phenylglyoxylic acid 

CeHsCOCOzH 

X-654 

150.13 

759 

glycolic acid 


C7H5OOCH2CO2H 

IX-167 

180.15 

760 

hydrazine 


CsHsCONHNHz 

IX-319 

1 136.16 

761 

hydrogen peroxide 


CeHsCOz-OH 

IX-178 

138.12 

762 

iodide 


CftHs CO I 

IX-195 

232.03 

763 

tactic acid (dl) 


CH3CH(02C7H5)- 

IX-167 

194.18 




CO 2 H 



764 

7 -( 2 -methylpiper- 

neothesin 

CieHzsOzNHCI 


297.82 


idino)-propanol 






HCI 






Benzo-flavone 4479 
Benzo*hydroquinone 2322 
Benzo- 7 -pyrone 1490 
Benzo-pyrrolo 3864 
Benzo-qui noli na 4518 


Benzo-quinone 5541-2 
Benzo-resorcin 2321 
Benzo-salin 4143 
Benzosol 3482 
Benzo-thiophene 5912 


Benzo-triazole 252 
Benzozone 73 
Benzol 656 
Benzoxazinone 645 
Benzoyl-acetophenone 1781. 
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Benzoyl-anisole 4070 
Benzoyi-anthranilic acid (N) 746 
Benzoyl-azide 653 
Penzoyi-ecgonine, cf. afkd. 


Benzoyi-eugenol 3220 
Benzoyl-formaldoxime 4874 
Benzoyl-glucose, cf. glcd. 
Benzoyl-giyoine 3664 


Benzoyl-guaiacol 3482 
Benzoyl-hydroquinone 2322 
Benzoyl-hydroxyiamine (N) 710 
Benzoyl-naphthalene 5210-^1 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Fomoole 

Wei^t 

765 

Benzoyl 

a-naphthylamine 

benznaphthalide 

CsHsCO-NHCioHt 

XII-1233 

247.28 

766 

peroxide 


(C 6 H 4 C 0)202 

IX-179 

242.22 

767 

phenylhydrazine 


CeHsNCCOCeHs)- 

XV-250 

212.24 

768 

(«, «') 

phenylhydrazine 

(«. 0) 

NH 2 

CsHsNHNHCOCeHs 

XV-255 

212.24 

769 

phthalic acid 


CeHsCO.CsHa. 

X-880 

288.25 

770 

(1 ;2,3) 

piperidine (iV) 


(C 02 H) 2 H 20 

C 7 H 50 -N.CH 2 (CH 2)4 

1 1 

XX-46 

189.25 

771 

propionic acid (fi) 


C7H5OCH2CH2CO2H 

X-696 

178.18 

772 

terephthaiic acid 

(1 ;2,5) 

C, 3 H 80 (C 02 H )2 

X-881 

270.23 

773 

2 >thiohydantoin 


CH2CONHCSN- 

♦XXIV- 

220.24 

774 

( 1 ) 

thiourea 


1 1 
C7H5O 

C7H5O NH CS NH2 

294 

IX-219 

180.22 

775 

toluidide (o) 

N-tolylbenzamide 

C7H5ONHC6H4CH3 

XII-795 

211 .25 

776 

toluidide (m) 


C7H5ONHC6H4CH3 

XII-861 

211.25 

777 

toluidide (p) 


C7H5ONHC6H4CH3 

XII-926 

211.25 

778 

urea (N) 


CsHsCONHCONHz 

IX-215 

164.16 

779 

Benzoylene urea 

2,4-diketotetrahy- 

C6H4NH.CONHCO 

XXIV-373 

162.14 

780 

Benzyl acetamide 

dro-quinazoline 

acetyl'benzylamine 

1 1 

CH 3 CONH- 

XII-1044 

149.19 

781 

(N) 

acetate 


CHzCsHs 

C6H5CH2OCOCH3 

VT-435 

150.17 

782 

alcohol 

phenyl carhinol 

C«H 5 CH 20 H 

VI-428 

108.13 

783 

amine 

co-aminotoluene 

C6H5CH2NH2 

XII-1013 

107.15 

784 

aminophenol (p) 


CsHsCHz-NH- 

Xm-448 1 

199.24 

785 

aminophenol HCI 

(p) 

C6H4OH 

C 13 H 13 ONHCIH 2 O 

XIII-448 

253-72 

786 

aniline 

phenyl-benzylamine 

CeHsCHz-NHCfiHs 

Xn-1023 

183.24 

787 

arsonic acid 


C«H 5 CH 2 AsO(OH )2 

X VI-872 

216.06 

788 

azide 


CeHs-CHz-N, 

V-350 

133.15 

789 

benzoate 


Cg HsCOz'C Hz’ Cg H5 

IX-121 

212.24 

790 

benzoic acid (o) 


C 6 H 5 CH 2 C 6 H 4 C 02 H 

IX -676 

212.24 

791 

benzoic acid (m) 


C6H5CH2C6H4CO2H 

IX-676 

212.24 

792 

benzoic acid (p) 


C6H5CH2C6H4CO2H 

IX-677 

212.24 

793 

bromide 

w-bromotoluene 

CeHs-CHz'Br 

V-306 

171 -04 

794 

butyrate 


CzHsCHzCOzCHz- 

VI-436 

178.22 

795 

carbamate 


CeHs 

N Hz- COz-CHzCgHs 

* VI-437 

151.16 

796 

chloride 

w-chlorotoluene 

CsHs-CHz-CI 

V-292 

126.58 

797 

chloroacetate 


CiCHzCOz-CHzCeHs 

VI-435 

184.62 

798 

cinnamate 

cinnamein 

Cg Ht-COz'C/ H 7 

IX-584 

238.27 

799 

cyanamide 


CgHs-CHz-NH-CN 

Xn-1051 

132.16 

800 

cyanide 

phenylacetonitrite 

CgHs-CHz-CN 

IX-441 

117.14 

801 

cyan urate (iso) 


(CeHsCHzN-COs 

XX VI-255 

t 399.43 

802 

diphenyl (a) 


C 6 H 5 CH 2 -C 6 H 4 CgHs 

V-708 

244.32 

803 

diphenyl (p) 


C 6 H 5 CH 2 -C«H 4 -C«H 5 

V-708 

244.32 

804 

diphenylamine 

diphenyt- 

(C*H 5 ) 2 N.CH 2 C 6 H 5 

XII-1033 

259.33 

805 

disulfide 

benzylamine 

dibenzyl-dieuifide 

(C 6 H 5 -CH 2 ) 2 Sz 

VI-465 

246.37 


Benzoyl-nitromethano 4694 Benzoyl-reaorcin 2321 

Benzoyt-parsutfide 1779 Benzo^^sallcin. cf. glcde. 

Banzoyf-paeudotropine, cf. afkd. Benzoyl-aulfimide 5579 

Benzoyl-^yrogallol 6224 Benzoyl -paafulo-^ropine, of. alktf. 
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No. 

Crystallme 
Form and 
Color 

Specific 

Gravity 

Melting 
Point ®C. 

Boiling 
Point ®C. 

Solubility in 100 Parts | 

Water 

Alcohol 

Ether 

765 

nd./aq. al. 


161-2 


s. ac. 



766 

rhb. /et. 


108 d. 

expl. 


si. 8 . c. ; s. h. 

s. ; s. bz. 

767 



70 





768 



168 





769 

nd./aq. 


-H 2 O, 100 

- 2 H 2 OIOO 

s. h. 

s. 

V. si. 8 . bz. 

770 

col. tri. 


48 

320-1 

i. 

8 . 

s. 

771 

nd./aq. 


116 

si. d. 

8 . h. 

8 . 

s.; i. Ig. 

772 



>290 





773 

cr./al. 


165 d. 





774 

pr./aq. al. 


169-70 





775 

rhb. 

1 .205**® 

145-6 





776 

mn./aq. al. 

1.170’5® 




13**® abs. 


777 

rhb./aJ, 

1 . 202 ’*® 

157-8 



232 

i. 

4.2*«° abs. 


778 

nd./al. 


214-5 



1, c ; 4, h. 


779 

col. nd. 


353-4 


0.013*5® 



780 

If./et. 


60-1 

>300 

si. s. pet. 

i. 



781 

col. Iq. 

1 . 057*7® 

-51.5 

213.5 

GO 

OD 

782 

col. Iq. 

1.043-?^* 

-15.3 

204.7 

4170 

00 ; 00 chi. 

00 

783 

Iq. 

0.982-^:^® 


184.5 

00 

CO 

CD 

784 

If. 


89 


V. si. s. 

V. s. 

V. s. bz. 1 








s. NaOH 

785 

pr. /aq. 


172 (anb ) 


8. h. 

s. 

j 

786 

nun. pr. 

1.065^1“ 

37-8 

30 e 759 min 


s. h. Me al. 

s. ; 8. chi. 

787 

nd. 


167 

d. 

0.34*50; 

0 . 87*50 . 







3.5970 

5 . 970 ® 


788 

oil 

1.066**® 


‘\QQZ 3 mm 

i. 

□0 

00 

789 

nd. or If. 

1.122 (Iq.) 

21 

323-4 

i.; 00 chi. 

00 ; s. oil 

CD 

790 

nd./aq. al. 


114-7 

1 subl. 

si. s. 

s.; s. chi. 

s. ; s. bz. 

791 

If./aq. al. 


107-8 

^ subl. 

8l. 8. 

s.; s. chi. 

s. 

792 

If./aq. al. 


155-7 

subl. 

si. 8. 

8.; 8. chi. 

s. 

793 

col. Iq. 

j 1.443*7® 

-4 

1 198-9 

i. ■ 

00 

1 00 

794 

coi. Iq. 

1 .01611® 


238-40 

i. 

V. s. 

i V, 8. 

i 

795 

cr. 


86 

d. 

V. si. s. 

8. 

1 

I 

796 

col. Iq. 

i.iooir 

-39 

179.4 

i. 

00 ; 00 chi. 


797 

col. oil 

1.222}* 


147.59m.H 




798 

pr. 

39 

244*****^ 

i. 

s. 

S. 

799 

pl./et. 


43 


j 

' V/ Q 

V. s. 

800 

col. Iq. 

• 

1.018^® 

-23.8 

233-4 

i. 

1 1 

1 CO 

00 

801 

nd./al. 


157 i 

>320 

i. c. 

i s. 1 

8l. S. 

802 

mm. 


54 

283-7’ 

V. s. bz. 

s. i 

V. S. 

803 

If. 


85 

285-6* ”>«*"* 

V. s. bz. 

si. s. 

V. s. 

804 

nd. 


86-7 


V. si. s. 

s. h. 

S. '* 

805 

If./al. 


71-2 

d. >270 

V. si. s. 

s. h. 

8.; 8. bz. 


Bwuyl, cf. also dibenzyl. Benzyl-carbinol 5187 

Benzyl-acetic acid 3704 Benzyl-celloaolve 3449 

Benzyl-acetoacetic ester 2963 Benzyl citrate 6085 

Benzyl-carbamide 844 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

806 

Benzyl ether 

dibenzyl ether 

(C6H5CH2)20 

VI-434 

198.25 

807 

formate 


HCOz-CHzCeHs 

VI-435 

136.14 

808 

hydrazine 


CsHs-CHa-NHNHz 

XV-531 

122.17 

809 

hydroxy benzoate 


HOC 6 H 4 CO 2 C 7 H 7 


228 . 24 


(p) 




810 

hydroxylamine (a) 


CeHs-CHz-ONHz 

VI-440 

123.15 

811 

hydroxylamine (fi) 


CsHsCHz-NHOH 

XV-17 

123.15 

812 

imino-(4-methoxy- 

anisalbenzylamine 

C6H5CH2N:CHC6H4- 

XII-1043 

225.28 


phenyl) methane 


OCH 3 



813 

iodide 

a>-iodotoluene 

CcHsCHzI 

V-314 

218.05 

814 

lactate 


0 

1 

0 

1 
0 
I 
0 
0 

h 

X 


180.20 

815 

malonic acid 


C6H5CH2CH(C02H)2 

IX -868 

194.18 

816 

mercaptan 


C 6 H 5 CH 2 SH 

VI-453 

124.19 

817 

naphthalene (a) 

Ph-naphthylmethane 

Cg Hs'C H 2 ‘Cto H 7 

V-689 

218.28 

818 

naphthalene (0) 

Ph-naphthylmethane 

C6H5‘CH2‘CioH7 

V-690 

218.28 

819 

a-naphthyl ether 




234.28 

820 

/3-naphthyl ether 


C6H5’CH2'0*Cio H 7 

VI-642 

234.28 

821 

a-naphthyl ketone 


C6H5-CH2-CO-Cto H 7 

VII-512 

246 . 29 

822 

phenanthracene (9) 


C7H7C6H3:C2H2:C6H4 

♦V-359 

268 . 34 

823 

phenol (o) 

HO-diPh-methane 

C 6 H 5 CH 2 C 6 H 40 H 

VI-675 

184.23 

824 

phenol (p) 

4-hydroxy-ditane 

C 6 HSCH 2 C 6 H 40 H 

VI-675 

184.23 

825 

phenyl carbamate 

butolan 

C 7 H 7 C 6 H 402 C NH 2 

* VI-325 

227.25 


ip) 





826 

phenylhydrazine 


(C7H7)(C6H5)NNH2 

XV-532 

198.26 

827 

(,a,a) 

phenylhydrazine 

(a, a) 

Ct3H,2NNH2HCI 

XV-533 

234.72 


HCI 





828 

phenyinitrosamine 

nitroso-benzyl- 

C«H5CH2N(N0)- 

XII- 1071 , 

212.24 



aniline 

CeHs 



829 

propionate 


C 2 H 5 CO 2 CH 2 C 6 H 5 

VI-436 

164.20 

830 

1 pyridine ( 2 )(a) 


C 6 H 5 CH 2 C 5 H 4 N 

XX-425 

169.22 

831 

pyridine (3)(^) 


C6H5CHrC5H4N 

XX-426 

169.22 

832 

pyrrole (/V) 


C 4 H 4 NCH 2 C 6 H 5 

XX-164 

157.21 

833 

salicylate 


H0C6H4C02CH2C«H5 

X-80 

228 . 24 

834 

succinate (mono) 


C7H702C(CH2)2C02H 

VI-436 

208.22 

835 

sulfone 

dibenzyl sulfone 

(C6HsCH2)2S02 

VI-456 

246.31 

836 

sulfoxide 


(C6H5CH2>2S0 

VI-456 

230.31 

837 

tartronic acid 


C7H7C(0H)(C02H)2 

X-515 

210.18 

838 

iso-thiocyanate 

benzyl mustard oil 

C6H5CH2N;CS 

XII-1059 

149.20 

839 

thiourea 


CsHsCHz-NHCSNHz 

XII-1051 

166.24 

840 

iso-thiourea 


C7H7'SC(:NH)NH2 

VI-461 

166.24 

841 

iso-thiourea HCI 


CbHioNzSHCI 

VI-461 

202.70 

842 

toluene (m) 

phenyl-tolyl- 

C7H7’C*H4'CH3 

V-607 

182.25 



methane 




843 

toluene (p) 


C 7 H 7 C 6 H 4 CH 3 

V-607 

182.25 

844 

urea 

benzyl carbamide 

C 6 H 5 CH 2 NHCONH 2 

XII-1050 

150.18 

845 

Beryllium diethyl 


(C2H5)2Be 

IV-645 

67.14 

846 

Betainet 

trimethyl glycine; 

(CH3)3NCH2C00 

IV-346 

117.15 



oxyneurine 

1 1 



847 

hydrochloride 

acidol; iycine 

CsHnOzN-HCI 

IV-348 

153.61 

848 

Betulin 


CeHeO, 


126.11 






See also alkaloids table, 
enzyi-ethyl-aniline 2984 
Benzyl>ethyl ether 2986 
Benzyl fumarate 1785 
Benzyl maieate 1788 


Benzyl-methyl ether 4145 
Benzyl mustard oil 838 
Benzyl phthalate 1789 
Benzyl succinate 1790 
Benzyl sulfide 1791 




ORGANIC COMPOUNDS 



Crystalline 

Specific 

Melting 

Bcnling 

[ Solubility in 100 Parts 

Color 

Gravity 

Point °C. 

Point °C. 

Water 

Alcohol 

Ether 

Iq. 

1 . 036’6° 


295-8 

i. 

8. h. i 

8. 

col. Iq. 

1.08123° 

3.6 

202-3747nun 

I. 

s. 

OD 

col. oil 


26 

13529m» 

0» 

oo 

CO 



110-2 


i. 






1 1 8-930mm 






57-8 

1 2350mm 

8. 





89-91 



j 


cr. 

1.734250 

24.1 

9310 mni 

i. 

S. 

8. 




136-810iam 




cr./et. 


121 

d. 180 

s. 

S. 

8.; s. h. bz. 

col. Iq. 

1.058200 


194-5 




If./al. 

1 .1650® 

58-9 

350 

8. chl., bz. 

1.6 c., 3 h. 

50 c. 

mn. pr. 

1 .1760® 

35.5 

350 


V. s. h. 

V. 8. bz. 



76-7 





If./al. 


98-9 





pi /al- 


57 





If./al. 


91-2 1 


i. 



col. oil 


52(21 ) 

312 

V. s. h. 

8. 

8. ; 8. afk. 

nd./al. 


84 ; 

320-2 

8. h. 

8. 

8. ; 8. alk. 

wh. cr. /al. 


144 


el. 8. 

8. h. 

8. bz. 

col. oil 



216-83*®“ 

1 



nd./aq. 







yel. nd./al 


167-70 j 

58 

i 

8. chl., Iq. 

s. 

s. 

iq. 

! ! 

1.036'rH* 


220-2 

i. 



Iq. 

1 


276742mia 

i. 

V. s. 

V. s. 

Iq. 

1.061^*2.® 

34 

287742niia 

i. 

V. s. 

V. s. 



<37.5 

246-7 

i. 

s. 

8. 

col. oil 



20826mm 

V. si. 8. 

00 

00 

cr. 

1 

59 


i. 

s« 

8* 

nd./al. -1- 

1 

150-1 

290(«l. d.) 


si. s. 

s, bz. 


1 . 125 ^-** 


162-4 
103-4 d, 
176(148) 


3 Iq. 

4 nd./aJ. 

5 col. Iq. 

6 pr./al. 


col. mn./aU 
nd./al. 


s. chi., bz. I s. 


V. 8. chi. V. 

1 . 3 
d. d, 

1 57 ' 9 ® 8 

60 0 

i.; I. CSz 0 


1«®,.act. 0 



6 i.; i. chi. 

7, c.; 0.4, c.; 

4.27, h. 3, h. 


Benzyl tartrate 1792 
Benzylidene, cf. aleo benzal. 
Berber! ne, cf. aikd. 
Berberonic acid 5607 
Bergamol 3975 


Beta acid 559 
Beta C acid 4534 
Beta gamma acid 4537 
Betaine, cf. aikd. 

Betol 4569 





PHYSICAL CONSTANTS OF 


S6# 


No. 

Name 

Synonym 

Formula 

BeU. 

Ref. 

Formula 

Weight 

849 





582.79 

850 

Bilifuscin 

bile pigment 

CJ6HJ0O4N2 


294.26 

851 

Bilirubin 

principal bile pig- 

(Ci 6 Hi 803 N 2)2 


572.64 



ment 




852 

Biliverdin 

bile pigment 



604.64 

853 

Biotin 

vitamin H 

CioHteOaNzS 


244.30 

854 





258 . 33 

855 

Bismuth triethyl 

triethyl bismuthine 

(C 2 Hs) 3 Bi 

IV-622 

296.18 

856 

trimethyl 

trImethyl bismuthine 

(CH 3 ) 3 Bi 

IV-622 

254.10 

857 

triphenyl 

triphenyl bismuthine 

(C 6 H 5 ) 3 Bi 

X VI-898 

440.30 

858 

triphenyl 

triphenylbismuth- 

(C 8 H 5 ) 3 BI :Cl 2 

X\/I-899 

511 .21 


dichloride 

ine dichloride 




859 

Biuret 

allophanamide 

NH(CONH 2 ) 2 t 

m-70 

103.08 

860 

Borneol (d or 1) 


C10 H17OH 

VI-75 

154.24 

861 

Bornyl acetate id) 


Cio Hj 70 ‘CO-CHj 

VI-78 

196.28 

862 

amine (d) 


C,oH ,7 NH2 

XII-45 

153.26 

863 

a-bromo-iao- 

brovaloi ; valisan; 

(CH3)2CH CHBr 

VI-79 

317.27 


valerate (d) 

eubornyl 

CO2C10H17 



864 

chloridet 

iso-bornyl chloride 

C,oH,7CI 

V-97 

172.69 

865 

dibromo-di- 

adamon 

C«H 5 (CHBr) 2 C 02 - 

*IX-202 

444 . 21 


hydrocinnamate 


C10H17 



866 

salicylate (d) 

salit 

HO‘C8H4‘C02'CioHt7 

X-76 

274.35 

867 

iso-valerate (d) 

bornyval 

(CH 3 ) 2 CHCH 2 COr 

VI-79 

238.36 




C10H17 



868 

iso-valeryi- 

neobornyval 

(CH3)2CHCH2COr 


296.39 


glycollate 


CH2CO2C10H17 



869 

iso- Bornyl-n- 

gynoval 

CH3(CH2)3C02. 

VI-88 

238.36 


valerate (d) 


C10H17 



870 

Bornylene (f) 


CioHis 

V-155 

136.23 

871 

Boron triethyl 

1 

(CzHslsB 

IV-641 

98.00 

872 

trImethyl 


(CH 3 ) 3 B 

IV-641 

55.92 

873 

Brassidic acid 


C 2 IH 41 C 02 H 

n-474 

338.56 

874 

Brazilein 


CieHizOs* H 2 O 

XVIII-194 

302.27 

875 

Brazilin 


Ci6Hi40s 

XVII-194 

286.27 

876 

Bromal 

tribromo-acetalde- 

BrjCCHrO 

1-626 

280.78 



hyde 




877 

hydrate 


Br3CCH(OH)2 

1-626 

298.79 

878 

Bromo-ace- 


CizHsBr 


233 . 1 1 


naphthene (3) 




879 

acetamide (N) 

acetbromamide 

CH3C0NHBr.H20 

11-181 

155.99 

880 

acetanilide (o) 


Br.C6H4NHCOCH3 

XII-632 

214.07 

881 

acetanilide (m) 


Br.C6H4NHCOCHj 

XII-634 

214.07 

882 

acetanilide (p) 

asepsin 

Br.C6H4'NHCOCH3 

XII-642 

214.07 

883 

acetic acid 


BrCHz'COjH 

11-213 

138.96 

884 

acetoacetaniiide 


CHsCOCHBrCO- 

XII-519 

256.10 


(«) 


IMHCeHs 



885 

aceto-^- 


CioH7'COCH2Br 


249.11 


naphthone (w) 



886 

acetone 


BrCHzCOCHs 

1-657 

136.99 

887 

acetophenone (w) 

phenacyl bromide 

CcHsCOCHrBr 

VII-283 

199.06 


t Cryst. + 1 H 20 /aq.; -HzO, 110 ®. t See a^so pinene hydrochloride. 

Bi-, of. also dl. Biloptin 2384 Bismark brown 6068 Bixin 4933 

Bile acid 1479 Bindschedler^e green 6833 Biatriazo-ethane 1761 Blue croee gaa 2712 

Bile pigments 850-2 Blohenin 1722 Bluret-amidine 2081 Bonoform 6739 

BIHneurine 1488 Biphenyl 2696 Biuret base 6209 Bordeaux DH 3782 





ORGANIC COMPOUNOS 365 


No 

Crystalline 

Si>eciflG 

Melting 

Boiling 

1 Solubility in 100 Parts 


Color 

Gravity 

Point °C. 

Point ®C. 

Water 

Alcohol 

Ether 

849 

wh. pd. 


195 


V. sl. s. 

8. 


850 

br. pd. 


183 


V. sl. s. 



851 

or. pd. 


192 










s. bz. 

s. CSz 

8. chl. 

852 

gn. pd. 




i. ; s. alk. 

8. ; s. bz. ; 

V. sl. 8.; 







8. CSa 

i. chl. 

853 

nd. 


230-2 


8. NaOH 



854 

cr./al. et. 


166-7 





855 

col. oil 

1 .82 


♦10779inm 

i. 

V. 8. 

V, 8. 

856 

col. oil 

2 . 30’«® 


♦110 

i. 

V. 8. 

V. 8. 

857 

mn./al. 

1 . 952-i^® 

77-8 

242^ 4um> 

i.; V. s. 

V. sl. 8. 

8. ; 8. act. 






chi. 



858 

pr./chl. al. 



141.5 


V. 8. bz. 

V. sl. 8. 

V. sl. 8. 

859 

nd./al. 


192-3 d. 


1 . 250® ; 








45)o«o 



860 

col. cr. 

1.011-2^® 

208-9 

212-3 

V. sl. s. 

V. 8. ; 8. bz. 

V. 8. 

861 

rhb./pet. 

0.991’5« 

29 

226-7 

i. 

8. 

8. 

862 

col. cr. 


163 

200 

i. 

V. s 

V. 8. 

863 

col. oil 

1.18 


163 

i. 

8. 

8.; 8. Chi. 

864 

col. cr. 


161 . 5 





865 

col. cr./al. 


75 ± 


i.; 8. h. 

8. h. 

8. h. 






chi. 



866 

cr. 


44-5 

230-550niin 

i.; ® oil 

ct > ; 00 chi. 

00 

867 

col. Iq. 

0.95120*' 


255-60 


s. 

8. 

868 

col. oil 

1 .03 



283-5 d. 

i.; 8. oil 

V. s. ; V. 8. 

V. 8. 







; bz. 


869 

col. Iq. 

0.95aJ^® 


143_5ISn>m 

V. sl. s. : 

I s. ;s. chi. 

8. ; 8. bz. 






s. act. 

1 


870 

col. cr. 


113 

146740tn,n 

i. 

1 s. Me al. 

8. toluene 

871 

col. Iq. 

0. 69623** 



95 

V. sl. s. 



872 

col. gas 


-160 

-20 1 

V. sl. s. 

V. 8. 

V. 8. 

873 

If./al. 

0.85957® 

61-2 

282«>nun 

0.725® 

V. sl. s. c. 

si. 8. 

874 

rhd. red 


softens 


sl. s. h. 

s. alk. 

8. d. 




130-40 




H2S04 

875 

cr./abs. al. 


250 


8.; 8. alk. 

s. 

8. 

876 

yel. Iq. 

2.665^/-® 


3 74 d. 

forms 

s. 

8. 






hydr. 



877 

cr. 

2. 56640® 

53.5 


s. 

8. ;s. chi. 

j 8.; s. glyc. 

878 

yel. cr. 


49-51 


j 

i s. 

V s 

879 

pl. -f H^O 


70-80 

m. anh. 108 j 

; s. 

i 

8. 1 

V. s, 

880 

nd./al. 


99 


i. 

s. 

8- 

881 

nd. /aq. al. 


87.5 


' ! 

V. s. 

! V. 8. 

882 

mn. pr. 

1.717 

166-7 


sl. 8. h. 

8. ; 8. bz. 

^ 8. chl. 

883 

pl. or rhb. 

1.934jg° 

49-50 

208 

00 25® 

CO 25® 

oo250 

884 

col. If./al. 


138 d. 


V. sl. s. ; 

V. 8. 

sl. 8. ; 






8. alk. 


8i. 8. chl. 

885 

red fl. 


80-2 


i. 

sl. 8. 

V. 8. 

886 

Iq. 

1 . 63423® 

-54 

136.6725inia 

V. sl. 8. 

V. 8. 

V. 8. 

887 

rhb. 

1.647-a^® 

50 

119 

i.; 8. bz. 

V. 8. 

V. 8. 


* Explodes when heated in air. 

Bordeaux S 3732 Brilliant green base 6762 Brom cresoi purple 1832 Brom thymol blue 1879 

Bornyval 867 Bromaoetol 1866 Bromisoval 1009 Bromelia 3094 

Bourbonai 3188 Bromanil 5726 Brom phenol blue 5724 Brometone 6102 

Brilliant cotton blue 6345 Brom creeol green 5718 Brom-tetragnost 5723 6romo*acetonitriie 954 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

888 

Bromo acetophe- 

Me-p-Br-phenyl 

BrC6H4COCH3 

VII-283 

199.05 


none (p) 

ketone 




889 

acettoluidide 

3;1,4 

Br-C 6 H 3 (CH 3 )NH. 

XII-991 

228 . 09 




COCH 3 



890 

acetyl bromide 
acetylene 


BrCHz-COBr 

11-215 

201 . 87 

891 

bromo-ethyne 

CH:C Br(or C:CHBr) 

1-245 

104.94 

892 

ailyl alcohol 03) 


CHzrCBrCHzOH 

1-439 

136.99 

893 

aniline (o) 


BrCsHA-NHz 

XII-631 

172,03 

894 

aniline (m) 


BrC6H4NH2 

XII-633 

172.03 

895 

aniline (p) 


BrC 6 H 4 NH 2 

XII-636 

172.03 

896 

aniline (p) HCI 


BrC 6 H 4 NH 2 HCI 

XII-637 

208 . 50 

897 

anisole (o) 


CH 30 C 6 H 4 Br 

VI- 197 

187.04 

898 

anisole (p) 


CH 30 C 6 H 4 Br 

VI- 199 

187.04 

899 

anthraquinone ( 1 ) 


C 6 H 4 :(CO) 2 :C 6 H 3 Br 

VII-789 

287.11 

900 

anthraquinone ( 2 ) 


C6H4:(CO)2:C6H3Br 

VII-789 

287.11 

901 

antipyrine (p) 

bromopyrine 

BrC6H4C5H70N2 

XXIV-33 

267.13 

902 

benzene 

phenyl bromide 

CsHsBr 

V-206 

1 57 . 02 

903 

benzene sulfonic 


BrC 6 H 4 S 03 H 

XI-56 

237.08 


acid (o) 





904 

benzene sulfonic 


Br C 6 H 4 SO 3 H 

XI-57 

237 . 08 


acid (p) 





905 

benzene sulfonyl 


BrC6H4S02CI 

XI-57 

255.53 


chloride 





906 

benzoic acid (o) 
benzoic acid (m) 
benzoic acid (p) 
benzonitrile (p) 


BrC 6 H 4 C 02 H 

BrC 6 H 4 'C 02 H 

Br.C 6 H 4 C 02 H 

BrC 6 H 4 CN 

IX-347 

201 .03 

907 

908 


IX-349 

IX-351 

201 .03 
201 .03 

909 

p-Br-phenyl cyanide 

IX-354 

182.03 

910 

benzoyl bromide 

(m) 

benzoyl chloride 

(p) 


BrC 6 H 4 COBr 

BrC6H4COCI 


263.93 

911 


IX-353 

219.48 

912 

benzyl bromide (p) 
benzyl chloride (o) 


Br C 6 H 4 CHzBr 
BrC6H4CH2CI 

V-308 

249.95 

205.49 

913 

fa>-CI-2-Br-tol uene 

*V-155 

914 

benzyl chloride (p) 
i«o>butyl benzene 

(p) 


BrC 6 H 4 CH 2 CI 

Br C6H4 C 4 H 9 

V-307 

205.49 

915 


V-415 

213.12 


916 

tert-butyl phenol 

butyric acid {a){dl) 
i«o>butyric acid (a) 
camphor (3)(d) 

(4;2,l) 

(CH3)3CCsH3(Br)OH 

CzHjCHBrCOzH 

(CH 3 ) 2 CBr.C 02 H 

CsHM-COCHBr 

1 1 


229 . 1 2 

' 917 

11-281 

167.01 

918 


11-295 

167.01 

919 

920 

a-bromocamphor 

VII - 120 

n-325 

231.14 

195.06 

n>caproicacid (or) 

CH 3 (CH 2 ) 3 CHBr- 

CO 2 H 


921 

cinnamic acid (a) 

bromo-allocin- 

C 6 H 5 CH:CBrC 02 H 

IX-600 

227.06 

922 

(cia) 

cinnamic acid (a) 
{trans) 

namic acid 

CeHs-CH.CBr-COzH 

IX-599 

227.06 


923 

cinnamic acid 09) 

bromD>ailocin> 

CeHs-CBrrCHCOaH 

lX-598 

227.06 


(cia) 

namic acid 





Bromo>acetylamino-toluene 889 Bromoallyt bromide 1869 

Bromo-allocmnamio acid 921, 923 Bromo-ailylene 6342 





ORGANIC COMPOUNDS 




m 

CryataUine 
Form and 
Color 

Specidc 

Gravity 

Meltina 
Point ®C. 

Boilina 
Point ®C. 

Solubility in 100 Parts ] 

Water 

Alcohol 

Ether 

Q 

col. If./al. 


50-1 

2557*6"'*« 

i.; 8. bz. 

8.; a. CSz 

V. 8.; 8. ac. 

889 



116-7 





890 

iq. 

2.317f^f® 


149-50 

d. 

d. 


891 




-2 

5000-6000 

8. 



gas 




cc.’»®. 








CHzCBrz 



892 

iq. 

1.6’** 


153-4 




893 

cr. 


31-2 

229 

i. 

V. 8. 

8. 

894 

cr. 

1 . 579^^“ 

18.5 

251 

i. 

8. 

8. 

895 

rhb. 

1 .80’ *-200 

63-4 


i. c. 

V. 8. 

V. 8. 

896 







i. 

897 

oil 



218-21 




898 

cr. 

1 . 494»* 

12-13 

215 


8. 


899 

yet. nd./bz. 


188 


8 . H 2 SO 4 




cr./am. al. 


204-5 




901 

col. mn,/ 


122 

300»“>“± 

8. h. 

8.; 8. chi. 

8l. 8. 


aq. 







902 

col. Iq. 

1.4952^* 

-30.6 

156.2 

1 . 

8. 

«» ; ® chl. 

903 

deiq. nd. 







904 

deiq. nd. 


102-3 

tSSZSmm 

8. 

8. 

i. 

905 

tri. pr. /et. 


75-6 


d. h. 

d. h. 


906 

nd./aq. 


148-50 

subl. 

0. 18**® 

8. 

8. 

907 

nd. 


154-5 

>280 

0.04**® 

8. 

8. 

908 

mn. pr. 


251-3 


si. 8. h. 

g 

s* 

909 

nd./aq. or 


112-3 


[ s.h. 

8. 

V. a. 


al. 





1 


910 

col. iq. 



118-22»““ 




911 

nd./pet. 


42 

245-7 sl.d. 

d.; V. 8. 

V. 8. Ig. 

8. 






bz. 



912 

nd./al. 


61 


V. si. 8. 

8. h. 

8. 

913 

col. Iq. 



124-620miii 

1 . 

V. 8. 


914 

nd./al. 


41 

236 

1 

1 . 

V. 8. h. 

V. 8. 

915 

Iq. 


<-18 

232-3’**®“ 




916 

Iq. 

1 • 338^4' 

<20* 

109-29*™™ 

1 

i. i 

00 ; » Me 

oD bz., act. 







at. 


917 

col. oil 

1.567?g* 

-4 

127-8”®“ 

6.6 

8. 

8. 

918 

pl. 

1.523Jg“ 

48 

198-200 

forms oil 

8. 

8. 

919 

1 

i cr. 


77-8 

274(81. d.) 

i. 

20*«® 

V. 8. 

920 

Iq. 



128-31’®““ 

8. 

8. 

s* 

921 

rhb./aq. 


120-1 

IIQO.Stnni 

8. h. 

8. 

8. bz. 

922 

nd./aq. 


131-2 

1 210 . 6 iiiin 

V. 8l. 8. h. 

00 

CO 

923 

mn./ai. 


160 

1100.C(a]n 

8l. 8. h.; 

si. 8 . C. 

8. : 8. h. bz. 



i 

1 

1 

8l. d. 




♦Crysts. +1HaO, m.p. 61-2®. 

Bromo-aminotoluene 1002-3 Bromo-butane 1057-60 

Bromo-aspirin 76 





PHYSICAL CONSTANTS OP 




No. 

Name 

Synonym 

Formula 

BeiL 

Ref 

Formuila 

Weight 

924 

Bromo cinnamic acid 
OS) (trans) 


CsHs'CBr.CHCOzH 

IX-597 

227.06 

925 

crotonic acid ifi) 


CH 3 C(Br);CHC 02 H 

11-419 

165.00 

926 

bromocymene ( 2 ) 

(4;2,1) 

(CH3)2CHC6H3(Br)- 

CHa 

V-423 

213.12 

927 

diethylaniline (p) 


Br.C6H4N(C2H5)2 

XII-638 

228.14 

928 

diiodo-methane 


BrCHl 2 

1-72 

346.77 

929 

dimethylaniiine (p) 


BrC6H4N(CH3)2 

XII-637 

200.08 

930 

dinitrobenzene 

(4, -1,2) 

Br.C6H3(N02)2 

V-266 

247.02 

931 

dinitrobenzene 

(4;1,3) 

BrC6H3(N02)2 

V-266 

247.02 

932 

dinitrobenzoic acid 

(4;3,5.1) 

BrC 6 H 2 (N 02 ) 2 C 02 H 

IX-416 

291.03 

r 933 

diphenyl (o) 


BrC6H4C6H5 

V-580 

233.11 

1 934 

diphenyl (p) 


Br.C6H4C6H5 

V-580 

233.11 

[ 935 

diphenyl ether (p) 


BrC6H40C6H5 

♦VI-105 

249.11 

1 936 

ethyl acetate (/S) 


CHaCOz-CHz-CHzBr 

11-128 

167.01 

937 

ethyl benzene (fi) 

Ph-Et-bromIde 

CfiHsCHz-CHzBr 

V-356 

185.07 

1 938 

ethyl benzene (a) 

Ph-Et-bromide 

C6H5CH(Br)CH3 

V-355 

185.07 

1 939 

ethyl ethyl ether 

/3-Br-diethyl ether 

BrCH2CH20C2H5 

1-338 

153.03 

1 940 

ethyl phthalimide 

(0)m 

phthalimino-Et- 

bromide 

C6H4(C0)2NCH2- 

CHzBr 

XXI-461 

254.09 

1 941 

fumaric acid 


CH:CBr(C 02 H)z 

n-745 

194.98 

! 942 

furan ( 2 ) 


BrC4H30 

XVII-27 

146.98 

« 943 

foroic acid (3) 


BrC4H20.C02H 

XVIII-284 

190.99 

944 

hydroquinone 


Br C 6 H 3 ( 0 H )2 

VI-852 

1 189.02 

; 945 

iodobenzene (o) 


BrC6H4l 

V-223 

282.93 

f 946 

iodobenzene (m) 


BrC6H4l 

V-223 

282.93 

f 947 

iodobenzene (p) 


BrC6H4l 

V-223 

282.93 

i 948 

iodo-ethane ( 1 , 1 ) 


CHs-CHBrl 

1-98 

234.89 

949 

iodo-ethane ( 1 , 2 ) 


BrCH2CH2l 

1-98 

234.89 

j 950 

iodo-methane 


BrCH 2 l 

1-71 

220.86 

! 951 

maleic acid 


CH:CBr(C 02 H )2 

11-754 

194.98 

' 952 

malonic acid 


BrCH(C02H)2 

11-594 

182.97 

953 

mesitylene 

(2;1.3,5) 

Br.C6H2(CH3)3 

V-408 

199.09 

i 954 

methyl cyanide 

bromo-acetonitriie 

BrCHz-CN 

11-216 

119.96 

! 955 

methyl acetate 


CH 3 C 02 CH 2 Br 

11-152 

152.99 

• 956 

naphthalene (a) 

a-naphthyl bromide 

C 10 HyBr 

V-547 

207.07 

1 957 

naphthalene (0) 

5 -naphthyl bromide 

CioH 7 Br 

V-548 

207.07 

; 958 

a-naphthoi (4,1 ) 


BrC,oH«OH 

VI-613 

223.07 

; 959 

^naphthol ( 1 , 2 ) 


BrCioHe-OH 

VI-650 

223.07 

960 

nitrobenzene (o) 


Br C6H4 NO 2 

V-247 

202.02 

961 

nitrobenzene (m) 


Br C 6 H 4 NO 2 

V-248 

202.02 

962 

nitrobenzene (p) 


BrC6H4N02 

V-248 

202.02 

963 

3-nitrobenzene-1- 
sulfonic acid (4) 

(4;3,1) 

BrC6H3(N02)S03H 

XI-74 

282.08 

964 

3*nitrobenzoic 
acid ( 2 ) 

(2;3,1) 

BrC6H3(N02)C02H 

IX-406 

246.03 

S 965 

nitroethane ( 1 , 1 ) 


CHa-CHBr-NOz 

1-101 

153.98 

1 966 

nitromethane 


BrCHz-NO? 

1-77 

139.95 


BrotTXMJumene 986 Bromo>ethanol 3193 Bromo-hexadecane 1276 

Bromo-cyanogen 1690 Bromo*ethylene 6434 Bromo-^hexahydrobenzene 1612 

Bromo~cyclohexane 1612 Bromo-athyl phenyl ether 969*71 Bromo-hexane 3641-3 

Bromo-diethyl ether 939 Bromo-ethyne 891 Bromo-hydrin 3193, 6278 

Bromo-ethane 2989 Bromo-heptane 3645 Bromo-hydroxydiphenyl 977 





ORGANIC COMPOUNDS 
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No. 

Crystalline 
Form and 
Color 

Specific 

Melting 

Boiling 
Point ®C. 

Solubility in 100 Parts 

Gravity 

Point ®C. 

Water 

Alcohol 

Ether 

924 

nd./aq. 

nd./lg. 


134-5 

1220 ®“o» 



8. h. bz. 

925 


95-7 

st. s. c. 




bz. 

CSz 

926 

Iq. 

1 . 253^** 

A 

ro 

0 

233-5 

i.; 00 250 

5025® Me 

® ; a> bz. 






act. 

al. 


927 

yet. red/ac. 
yel. cr. 


33 

270 

j 

v.s. 

v.s. 

soln. d. in 
light 

928 


60 

11025«aiu 

si. s. pet. 



929 

If. /at. 
mn. pr. 
yel. cr. 
pr./aq. 
H 2 SO 4 


55 

264 




930 


59.4(34.8) 

75.3 



8. 

931 





932 


181 


al. s. 

V. 8 . 

V. 8 , 



933 

Iq. 

cr./al. 


<-20 

296-8 




934 


90-1 

310 

i. ; 1 0025® 

s. ; 325 ® 

34250 


bz. 

Me al. 

935 

Iq. 

col. Iq. 

1 .449 ’ 30 


305 




936 

1.514^* 

-13.8 

162-3 

i. 

CO 

CO 

937 

Iq. 

Iq. 



21 7-8234inm 




938 

1 .31123® 


200-10 d. 

i. 

s. 

8. 

939 

col. Iq. 

1.357-2^** 


127-8 

si. 8. 

cx> 

CO 

940 

nd./al. 

If./aq. 

Iq. 


82-3 

d. 




941 


185-6 

d. 

V. 8. 



942 

1 .650 

101-2 



943 

nd./aq. 

128-9 

1 . 320 ® 

8.; V. si. 8. 
CSz 

8.; V. si. 8. 

ig- 



944 

If. /pet. 


113 

subl. 

V. s. 

V. s. 

V. s. 

945 

col. Iq. 

2.257^® 

5.0(2. 1) 

257 . 4754mni 

i. 

V. 8l. 8. 

V. si. s. ac. 

946 

col. Iq. 
pl./al. et. 

Iq. 


-9.3 

252754Bm> 

1. 

V. si. s. 

V. si. 8. ao. 
si. 8. 

947 


91-2 

251 . 5794 mm 

j. 

V. si. s. c. 

948 

2.452’«® 

<-20 

142-3 


949 

long nd. 

Iq. 

2.51629® 

28 

163 


V. s. h. 


950 

2.926’7® 

138-40 




951 

nd. or pr. 
nd./et. 

128* 

d. 

V. 8. 

V. 8. 

V 8 

952 


112-3d. 



V. S- 

V. 8. 

953 

Iq. 

1 .319’0® 

-1 

225-30 


954 

yel. oil 
ool. Iq. 

1 .771 


148-50 



s. 

955 

1.195’^® 


110-2 

i.;8l. d. 

s. 

8. 

956 

col. oil 

1 . 482-2^'’ 

5-6 

281.1 

i,; ® bz. 

CO abs. al. 

(» 

957 

If./al. 

1 . 6050® 

59 

281-2 

i.; s. bz. 

6200 Q2% 

V. 8. ; V. 8. 







al. 

chi. 

958 

nd./aq. al. 
rhb. pr. 
yel. cr. 


127-8 





959 


83-4 

d. 130 




960 

; 1.623^° 

43 

261 


V. 8. 

8. 

961 

rhb. 

1.704J^® 

56.4 

256-7 1 


S. 

s. 

962 

tri. 

1.948 

126-7 

255-6 i 


1.4 c. 

8. 

963 

yel. nd. 

cr./aq. al. 

Iq- 

IQ. 


87-8 


8. 

8. 

I. 

964 


186-8 


965 


146-7 




966 



1 52.57*5nun 

i. 

s. alk. 







* Heated slowly, m.p. 136-8®; rapidly, m.p. 140-1®. 

Bromo-metHane 4147 Bromo-nitrotoluone 4681 Bromo-pentadecane 5063 

Bromo-methyiacetophenone 4333 Bromo-nonane 4927 Bromo-pentane 427-31 

Bromo-methyl-p-tofyl ketone 4333 Bromo-octane 4973-4 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula * 

Beil. 

Ref. 

Formula 

Weight 

967 

Bromo phenacyl 

diBr-acetophenone 

BrC6H4COCH2Br 

VII-285 

277.96 


bromide (p) 





968 

phenanthrene (9) 


CMH^Br 

V-671 

257.13 

969 

phenetole (/9) 

/S-PhO-ethyl 

BrCHzCHrOCcHs 

VI-142 

201.07 



bromide 




970 

phenetoie (o) 


BrC6H40C2H5 

VI-197 

201.07 

971 

phenetole (p) 


BrC6H40C2H5 

VI-199 

201 .07 

972 

phenol (o) 


BrC 6 H 40 H 

VI-197 

173.02 

973 

phenol (m) 


Br.C 6 H 40 H 

VI-198 

173.02 

974 

phenol (p) 


BrC 6 H 40 H 

VI-198 

173.02 

975 

phenylhydrazine 


BrC6H4NHNH2 

XV-434 

187.05 


(p) 





976 

phenylhydrazine 

(P) 

BrC6H4N2H3HCI 

XV-435 

223.51 


HCI 





977 

phenylphenol 

(1 ;3,4) 

C6H5C6H3(Br)OH 


249.11 

978 

phthalic acid 

(3;1,2) 

Br.C6H3(C02H)2 

IX-821 

245.04 

979 

<tere)-phthalic 

(2;1.4) 

BrC6H3(C02H)2 

IX-848 

245.04 


acid 





980 

propionic acid (a) 

(rfl) 

CH 3 CHBrC 02 H 

n-254 

152.99 

981 

propionic acid 03) 


BrCH 2 CH 2 C 02 H 

11-256 

152.99 

982 

propionyl bromide 


CHa-CHBrCOBr 

n-256 

215.89 

983 



CH 3 C 02 CH 2 CHBr 


181 .04 


W' 


c'h3 ’ 



984 

n-propyl acetate 


CH 3 C 02 (CH 2 ) 3 Br 


181.04 


(t) 




985 

n-propyl benzene 


BrC6H4(CH2)zCH3 

V-391 

199.09 


(p) 





986 

iao-propyl ben- 

p-bromocumene 

BrC6H4CH(CH3)2 

V-395 

199.09 


zene (p) 





987 

n-propyl phenyl 


C«H 50 (CH 2 ) 3 Br 

VI-142 

215.09 


ether ( 7 ) 





988 

propylene ( 1 )(a) 

1 -bromo-propene -1 

CHjCH.CHBr 

1-200 

120.99 

989 

propylene ( 1 )(^) 

1 -bromo-propene-l 

CHj'CHrCHBr 

1-200 

120.99 

990 

propylene ( 2 ) 

2 -bromo-propene -1 

CHjCBrrCH 

i 1-200 

120.99 

991 

pyridine ( 2 ) 

a-bromo-pyridine 

BrC5H4N 

XX-233 

158.01 

992 

pyridine (3) 

^-bromo-pyridine 

BrC5H4N 

XX-233 

158.01 

993 

salicylic acid (5) 

(5;2,1) 

BrC 6 H 3 (OH)C 02 H 

X-107 

217.03 

994 

styrene (a) 


C6H5CBr:CH2 

V-477 

183.05 

995 

styrene («) 

isomer ISo. 1 

CeHs'CHrCHBr 

V-477 

183.05 

996 

styrene (w) 

isomer No. 2 

CeHs-CHrCHBr 

V-477 

183.05 

997 

succinic acid (dl) 


(•CH2CHBr)(C02H)2 

11-621 

197.00 

998 

sulfalein 

d i- N a-phenol-tetra- 

Br 4 CsCOOC: 


838.04 



bromo-phthalein- 

1 1 





disulfonate 

(C«H 30 HS 03 Na )2 



999 

toluene ( 0 ) 

o-tolyl bromide 

BrC«H4CH3 

V-304 

171.04 

1000 

toluene (m) 


BrC6H4CH3 

V-305 

1 171.04 

1001 

toluene (p) 


BrC 6 H 4 CHj 

V-306 

171.04 

1002 

o-toluidine (5) 

( 6 ; 2 , 1 ) 

Br.C«H3(NH2)CH3 

XlI-838 

186.06 

1003 

p-toluidine (3) 

(3;4,1) 

BrC 5 H,(NH 2 )CH, 

XII-991 

186.06 

1004 

triiodomethane 


BrCl 3 

1-74 

472.69 

1005 

trinitromethane 


BrC(N02)3 

1-79 

229.95 


Brdmo>phenylac6tophenone 5214 Bromo-phenyl-ethyt ether 970-1 Bromo-propane 6383-9 
Bromo-phenyl-cyanide 909 Bromo-picrin 4688 Bromo-propyl alcohol 5460, 6278 





ORGANIC COMPOUNDS 


S71 



Bromo>propyl«ne 199 Bromo>pyrine 901 

Bromo-propyne 5342 Bromo-toluene (w) 793 










PHYSICAL CONSTANTS OF 


Synonym 


1006 Bromo n-valeric 

acid (a) 

1007 i«o-valeric acid 

1008 i«o-valeryl-p- 

phenetidine (a) 

id) 

1009 »ao-valeryl urea 

(«) 

1010 xylene (3;1, 2) 

1011 xylene (4;1,2) 

1012 xylene (2;1,3) 

1013 xylene (4;1,3) 

1014 xylene (5;1,3) 

1015 xylene (2;1,4) 

1016 Brotnofortn 

1 01 7 Bryonane 

1018 Butadiene (1,2) 

1019 Butadiene (1,3) 

1020 Butandiolamine 

1021 Butane (n) 


bromural ; 

bromisoval 
bromo-o-xylene (3) 
bromo-o-xylene (4) 
bromo-m-xylene (2) 
bromo-m-xylene (4) 
bromo-m-xylene (5) 
bromo-p-xylene (2) 
tribromo-methano 
laurane 
methyl-alleno 
erythrene 
2- N H 2 - 2 - M e-pro- 
pandiol-1,3 
diethyl 


CH3(CHe)2CHBr- 

COzH 

(CH 3 ) 2 CHCHBr- 

CO 2 H 

(CH 3 ) 2 CHCHBrCO- 

NHC 6 H 4 OC 2 H 5 

(CH 3 ) 2 CHCHBr-CO- 
NHCONH 2 
Br.C6H3(CH3)2 
BrCeH3(CH3)2 
Br-C6H3(CH3)2 
BrC6H3(CH3)2 
Br.C56H3(CH3)2 
Br.C«H3(CH3)2 
CHBrj 
C 20 H 42 

CHj-CHiCrCHz 

CH2:CHCH:CH2 

CH3C(NH2): 

(CH20H)2 

CH3CH2CH2CH3 


Butane (iao) 


trimethyl-methane (CH 3 ) 3 CH 


Butanolamine 

uo-Butanolamine 

Butoxy-cinchoninic 
acid diethyieth- 
ylene-diamide 
HCI 

ethoxyethyl bro- 
mide (2)(/3) 
ethyl phthalate 

ethyl salicylate 

ifi)in) 

Butyl acetate (n) 

acetate (see) 

acetate (iso) 

acetate (tert) 
acetoacetate (n) 
alcohol (n) 
alcohol (sec) 
alcohol (iso) 
alcohol (tert) 
allylbarbituric 
acid (iso) 
amine (n) 


2-NH2-butanol-1 C 2 H 5 CH(NH 2 )- 


2-NH2-2-Me- 

propanol-1 

nupercaine; 


butanol-l 

butanol-2 


CH2OH 

(CH 3 ) 2 C(NH 2 )- 

CH2OH 

C4H9O C9H5N.CO• 
NH(CH2)2N; 
(C2H5)2•HCI 

C4H90(CH2)20- 

(CH2)2Br 

C6H4(C02CH2CH2'0- 
C4 H9)2 

H0C6H4C02CH2- 

CH 20 C 4 H 9 

CHsCOz'CHzCHz' 

CzHs 

CH 3 C 02 CH(CH 3 )- 

CzH* 

CHjCOz'CHzCH: 

(CH 3)2 

CH3C02C(CH3)3 

CH3COCH2C02C4H9 

C2H5CH2CH20H 

C2H5CHOHCH3 


2-methyi-propanol-1 (CH 3 ) 2 CHCH 20 H 
2-methyl-propanoi-2 (CH 3 ) 3 COH 
eandoptal C 4 H 9 (C 3 Hs): 

C4H2O3N2 

CzHs-CHrCHrNHi 


Bromo-xylene 6486-7 
Bromural 1009 
Bronner's acid 4552 
Brovalol 863 
Brucine, cf. aikd. 


Bryonin, cf. giede. 
Butadiyne 1679 
Butanal 1160 
Butandioic acid 5653 
Butandiol 2329-32 


Butandione 1667 
Butanoic acid 1166 
Butanol 1034-5 
Butanone 4232 
Butanoxime 4233 


Butantetroi 2894 
Butanthiol 1103 
Butenal 1559 

Butendioic acid 3314, 3995 
Butene 1147-9 




CrystaUine „ 

No. Form and Specific 

Color Gravity 


1007 col.pr./et. 

1008 col.cr./aq, 

al 

1009 If. /toluene 

1010 col.lq. 

011 

012 

013 

014 

015 

016 

017 

018 

019 

020 cr. 

021 ool. gas 

022 col. gas 



024 col. cr. 


025 wh. cr. 


026 col. Iq. 

027 col. Iq. 

028 col. Iq. 1 . 077f f 

029 col.lq. 0.88220® 

030 col.lq. 0.8652^* 

031 col.lq. 0,871-'*^* 

032 col.lq. 0 . 89620 ° 

033 col. Iq. 

034 col.lq. 0.810^*^' 

035 col.lq. 0.808%’ 

036 col.lq. 0.805*7.! 

037 Iq. orrhb. 0.7792«o 

038 wh. cr. pd 


* Free base, m. 97-8®; s. al., aq., bz.; i. et. 

Butenoic acid 1557-8, 2943, 6427 Butine, of. butyne 

Butenol 1565, 4422 Butoben 1093 

Butenyl chloride (iao) 4060 Butolan 825 

Butesm 1043 Butoxy-benzene 1116 


Butter yellow 2431 or 2438 
Butyl, of. also dibutyl. 
Butyl adipate 1883 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

• 

Bea. 

Ref. 

Formula 

Weight 

1040 

Butyl amine (aec) 


(C 2 H 5 )(CH 3 ):CHNH 2 

IV-160 

73.14 

1041 

amine (iso) 


(CH3)2CH.CHrNH2 

IV-163 

73.14 

1042 

amine (tert) 


(CH3)3CNH2 

IV-173 

73.14 

1043 

p-ami nobenzoate 

butesin 

H 2 N.C 6 H 4 CO 2 C 4 H 9 


193.24 


(rt) 





1044 

ami nobenzoate 

butesin picrate 

(C,,H,502N)r 


615.58 


picrate 


C 6 H 3 O 7 N 3 



1045 

p-aminobenzoate 

cycloform 

H 2 NC 6 H 4 CO 2 C 4 H 9 

♦XIV-567 

193.24 


(iso) 





1046 

aniline (n) 


C«H 5 -NHC 4 H 9 

XII- 168 

149.23 

1047 

aniline iiao) 


C«H5NHC4H9 

XII-168 

149.23 

1048 



C4H9-AsO(OH)2 


182.04 

1049 

benzene (n) 


C«H5*C4H9 

V-413 

134.21 

1050 

benzene (sec) 


C 6 H 5 C 4 H 9 

V-414 

1 34 . 21 

1061 

benzene (iso) 


C 6 H 5 C 4 H 9 

V-414 

134.21 

1052 

benzene (tert) 

tri Me-Ph-methane 

C6H5C(CH3)j 

V-415 

134.21 

1053 

benzoate (n) 


C«H5C02C4H9 

IX-112 

178.22 

1054 

benzoate (iso) 


C®H5C02‘C4H9 

IX-113 

178.22 

1055 

o-benzoylbenzo- 


C«H5C0CJ6H4C02* 


282.32 


ate (n) 


'C 4 H 9 



1056 



C4H90CH2(i6H5 


164.24 

1057 

bromide (a) 

1-bromo-butane 

C2H5CH2CH2Br 

1-119 

137.03 

1058 

bromide (sec) 

2-bromo-butane 

CzHs-CHBrCH, 

1-119 

137.03 

1059 

bromide (iso) 

1 - B r-2- M e-propane 

(CH3)zCHCH2Br 

1-126 

137.03 

1060 

bromide (tert) 

2-Br-2-M e-propane 

(CH3)3CBr 

1-127 

137.03 

1061 

^-bromoaliyl bar- 

pernoaton 

(CH2:CBrCH2)- 


303.16 


bituric acid 


(C4H9):C4H20,N2 



1062 

n-butyrate (n) 


C3H7C02’C4H9 

11-271 

144.21 

1063 

n-butyrate (iso) 


C 3 H 7 CO 2 C 4 H 9 

11-271 

144.21 

1064 

Iso- butyrate (iso) 


(CH3)zCHC02C4H, 

11-291 

144.21 

1065 

caproate 


CsHn C02’C4H9 

11-323 

172.26 

1066 

caprylate 


C7H,5C02C4H9 

n-348 

200.31 

1067 

carbamate (n) 


NH 2 C 02 C 4 H 9 

*m-i4 

117.15 

1068 

carbamate (Iso) 


NH 2 C 02 C 4 H 9 

III-29 

117.15 

1069 

carbitol acetate 

^-BuO-d-EtO- 

CH3C0(0C2H4)20- 


204.26 



ethyl-acetate 

C 4 H 9 



1070 

catechol (p)(tert) 

(4;1,2) 

(CH3)3CC*H3(0H)2 

i 

166.21 

1071 

celloeolve (n) 

2-BuO-ethanol-1 

C 4 H 90 .CH 2 CH 20 H 


118.17 

1072 

chloride (n) 

1-chloro-butane 

C2H5CH2CH2CI 

1-118 

92.57 

1073 

chloride (sec) 

2-chtoro-butane 

C2H$CHCICH3 

1-119 

92.57 

1074 

chloride (Iso) 

1 -CI-2- M e-propane 

(CH,)2CHCH2CI 

1-124 j 

92.57 

1075 

chloride (tert) 

2-CI-2- Me-propane 

(CH3)3CCI 

1-125 

92.57 

1076 

chloroacetate (n) 


CICH2C02.C4H9 

11-198 

150.61 

1077 

chloroformate (rt) 

n.-Bu-chlorocar- 

CICOrC4H9 


136.58 



bonate 




1078 

chi or of or mate 

iso- B u-chl or ocar- 

CICO 2 C 4 H 9 

in-12 

136.58 


(Iso) 

bonate 




1079 

o-cresol (p)(tert) 

2- Me-4- terC-Bu- 

(CH3),CC6H3(CH3)* 


164.24 



phenol 

OH 



1080 

o-cresyl ether (n.) 

n-Bu-o-tolyi ether 

CH,C6H40C4H9 

VI-353 

164.24 

1081 

crotonate (n) 


CH 3 CH :CHC 02 C 4 H 9 


142.19 1 

1082 

crotonate (Iso) 


CH3CH:CHC02’C4H9 


142.19 

1083 

iso-cyanide (iso) 

iso-Bu-carbyiamine 

(CH3)2CHCH2NC 

IV-167 

83.13 


Butyl borate 6117 
Butyl carbamide 1138-9 
Butyl carbinol (»} 404 


Butyl carbinol (Uo) 406 
Butyl carbinol (eeo) 41 1 


Butyl carbinol (t«rt) 410 
Butyl carbitol 2232 








aRGANlC COMPOUNDS 


375 


No. 

Crystalline 
Form and 
Color 

Specific 

Meltinff 
Point ®C. 

Boiling 
Point ®C. 

Solubility in 100 Parts ] 

Gravity 

Water 

Alcohol 

Ether 

1040 

col. Iq. 

0.724^*^® 

-104 

65772inm 

00 

CD 

00 

1041 

col. Iq. 

0.732f§° 

-85 

68-9 

00 

00 

00 

1042 

col. Iq. 
wh. cr. pd. 

0.698^" 

-67.5 

45.2 


OO 


1043 

1044 

58-9 

109-10 

1 73-48imn 

0.013 

0.06 

s.; 8. chi. 

s.; 8. chi. 

8.; 8. oil 

8.; 8. bz. 

yel. amor, 
pd./bz. 




1045 

nd./lg. 

Iq. 

oil 


65 


0 022 


8.; 8. bz. 

V. 8. 

Y 9 

1046 


2357*Omin 



1047 

0.9403^-® 


231-2 

0.01'*° 

s. 

i. 


1048 

col. fl. 

158-9 



1049 

Iq. 

0.862^^® 

-81.2 

183.1 

s. 

8. 

1050 

Iq. 

0.861^^® 

-82.7 

173-4 

i. 

s. 

8. 

1051 

Iq. 

col. Iq. 

0.867-^-® 

0.867-2^® 


170. 5 

j 

8. 

8. 

8. 

8. 

1052 

-58 

168-9 

i. 

1053 

col. oil 

o 

o 

-22 

248.5-9.5 

i. 

S. 

8. 

1054 

col. oil 

0.997f|® 


241 5 

i. 

05 

QC 

1055 

col. Iq. 

col. Iq. 

Iq. 


229-32' *“» 



1056 

1057 

0.931-';^® 

1.277^*1® 

112.4 

216-20 

101 .6 

i. 

i. 

QO 

OO 

CD 

1058 

Iq. 

Iq. 

1.251^*-® 

1 . 258^"-® 


91.3 




1059 

-118.5 

91.5 

i. 

00 

cx, 

1060 

Iq. 

1 . 21 1-2^® 

-16.2 

73.3;d. 

i. 

OO 

OO 





210 




1061 

wh. cr. pd. 


130-3 


V. si. 8. 



1062 

col. Iq. 
col. Iq. 
col. Iq. 

0.872§§® 

0.863-'4^° 

0.875^® 

165.77**“« 

00 

OO 

1063 

1064 

80.7 

156.9 

148-9 


00 

GO 

00 

GO 

1065 

col. Iq. 
col. Iq. 

0.882f^® 

0,880S® 


204.3 




1066 


240.5 




1067 

wh. fl. 

53-4 


s. 

V. s. 

1068 

col. If. 

0,956^® 

65 

206-7 


s. 

8. 

1069 

col. Iq. 

1 col. cr. 

0.981 §^® 

1.049^® 


246 

6.5«>® 



1070 

56-7 

285 

0.2*0® i 

s.; V. s. act. 

240**° 

1071 

col. Iq. 
col. Iq. 

0.903^-® 

0.887*0® 


171.2 

03 

OO 

00 

1072 

-123.1 

77 , 9763min 

i. 

CD 

OO 

1073 

col. Iq. 
cot. Iq. 

0.871^*^® 

0.884'*® 


67.8767miii 

i. 

OO 

CO 

1074 

-131 .2 

68.9 

i. 

CO 

OO 

1075 

Iq. 

0.847'*® 

-26.5 

51-2 

1. 

OO 

00 

1076 

col. Iq. 
col. Iq. 

Iq. 

1.081'*® 


175 




1077 

1 .074^-*’ 

1.045>,\^® 


140-5 

d. 

d. 

00 

1078 


128.8 

slow d. 

slow d. 

® ; <» bz. 


00 chi. 

1079 

Iq. 

0.969^® 

27 

137-8«®*" 

i.; ® 

® Meal. 

OO ; OO bz. 






ecu 



1080 

col. Iq. 

It. yel. Iq. 

It. yel. oil 

Iq. 

0.944^® 


223 




1081 


175-80 

170-2 




1082 






1083 

0.787«® 

<-60 

114-7 

St. 8. 

s. 

e. 


Butyl carbonate 1892-4 Butyl citrate 6119 Butyl cyanide (i»o) 6413 

Butyl ohiorooarbonate 1077-8 Butyl cyanide (n) 6406 Butyl cyanide (tart) 6246 





PHYSICAL CONSTANTS OF 


S7« 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 


Butyl 





1084 

diethanolamine (n) 


C4H9N(CH2CH20H)2 

IV-285 

161.24 

1085 

fluoride (iso) 

1 -F-2- Me-propane 

(CH 3 ) 2 CHCH 2 F 

1-124 

76.11 

1086 

formate (n) 


HCO 2 CH 2 CH 2 C 2 H 5 

11-21 

102.13 

1087 

formate, ortho (n,) 

tri Bu-orthof or mate 

HC(0CH2CH2C2H5)3 


232.35 

1088 



HC 02 CH(CH 3 )C 2 H 5 


102. 13 

1089 

formate (iao) 


HC02CH2CH(CH3)2 

11-21 

102.13 

1090 



C 4 H 30 C 02 C 4 H 9 


168.19 

1091 



C4H30CH:CHC02- 


194.22 


(n.) 


C4'H9 



1092 

(o)-hydroxy-ben- 

n-Bu-saiicyiate 

HOC 6 H 4 C 02 C 4 H 9 


194.22 


zoate 





1093 

p-hydroxy-ben- 

butoben 

HOC 6 H 4 C 02 C 4 H 9 


194.22 


zoate (n) 





1094 



(CH3)2C(0H)C02- 


160.21 


butyrate (n) 


C 4 H 9 



1095 

iodide (n) 

1 -iodo-butano 

C2H5CH2CH2I 

1-123 

184.03 

1096 

iodide (sec) 

2 -iodo-butane 

C 2 H 5 CHICH 3 

1-123 

184.03 

1097 

iodide (iao) 

1-iodo-2-Mo- 

(CH 3 ) 2 CHCH 2 l 

1-128 

184.03 



propane 




1098 

iodide (tert) 

2-iodo-2-Me- 

(CH3)3CI 

1-129 

184.03 



propane 




1099 

lactate (n) 


CH 3 CHOHC 02 C 4 H 9 


146.18 

1100 



CH 3 CHOHC 02 C 4 H 9 


146.18 

1101 

levulinate (n) 


CH3C0(CH2)2C02* 


172.22 



C 4 H 9 



1102 

malonic acid 


C4H9CH(C02H)2 

n-673 

160.17 

1103 

mercaptan (n) 

butanthiol -1 

C2H5(CH2)2SH 

1-370 

90.18 

1104 

mercaptan (iao) 

2 - Me-propanthiol-1 

(CH 3 ) 2 CH'CH 2 SH 

1-378 

90.18 

1105 

mercaptan (tert) 


(CH 3 ) 3 CSH 

1-383 

90.18 

1106 

o-methoxy ben- 


CH30C6H4C02- 


208.25 


zoate (n) 


C 4 H 9 



1107 

nitrate (iao) 


C 4 H 90 N 02 

1-377 

119.12 

1108 

nitrite (n) 


C 4 H 90 NO 

1-369 

103.12 

1109 

nitrite (iao) 


(CH 3 ) 2 CHCH 2 O NO 

1-377 

103.12 

1110 

oleate (n) 


C |7 H 33 C 02 ’ C 4 H 9 


338.56 

1111 

oxamate (n) 


H 2 NCOC 02 C 4 H 9 


145. 16 

1112 

phenoxy-ethanol 

(0)(p~tert) 

(CH3)3CCeH40- 


194.26 




CH 2 CH 2 OH 



1113 

phenylacetate (n) 


C 6 H 5 CH 2 CO 2 C 4 H 9 


192.25 

1114 

phenyl acetate (iao) 


C 6 H 5 CH 2 CO 2 C 4 H 9 

IX-435 

192.25 

1115 

phenyl carbinol (n) 


CeHs CHOH C 4 H 9 


164.24 

1116 

phenyl ether (n) 

n-BuO-benzene 

C4H90'C6H5 

VI-143 

150.21 

1117 

phenyl ketone (n) 

valerophenone 

C 4 H 9 COC 6 H 5 

VII-327 

162.22 

1118 

phenyl ketone (iao) 

iso-valerophenone 

C 4 H 9 CO CftHs 

VII-329 

162.22 

1119 

phenol (m)(tert) 


(CH3)3CC6H40H 


150.21 

1120 

phenol (p)(tert) 


(CH3)3CC6H40H 

VI-524 

150.21 

1121 

o-phenyiphenol 

(1 ;2,5) 

C6H5C6H3(0H)- 


226 . 30 


(tert) 


C(CH 3)3 



1122 

phthalate (n) 


H 02 CC 6 H 4 C 02 - 


222.23 


(mono) 


C 4 H 9 



1123 

propionate (n) 


C2H5'C02'C4 H 9 

11-241 

j 130.18 

1124 

propionate (aec) 


C2H5*C02"C4 H9 

11-241 

1 130.18 

1125 

propionate (iao) 


C 2 H 5 -C 02 *C 4 H 9 

11-241 

130.18 


Butyl dibromosuccinate 1896 
Bi^tyl disulfide 1897 


Butyl ether 1898-9 
Butyl ethylene 3655, 3657 


Butyl malate 1902 
Butyl maleate 1903 






ORGANIC COMPOUNDS 


377 


No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Melting 
Point °C. 

Boiling 
Point ®C. 

1 Solubility in 100 Parts 

Water 

Alcohol 

El her 

1084 

col. Iq. 

0.968^® 


273-57*1 nim 

QD 

CD 

00 j 00 bz. 

1085 

gas 



16± 




1086 

Iq. 

0.9110® 


106.9 

V. si. 8. 

CD 

00 

1087 

Iq. 

0 . 869^^° 


245-7 




1088 

Iq. 

0.882^® 


97 

sl. S. 

CD 

00 

1089 

Iq. 

0.8853^® 

-95.3 

98.2 

1.122® 

00 

00 

1090 

col. Iq. 

1 . 056^® 


1 1 8-2025mni 

i. 

00 

00 

1091 

col. Iq. 

1.048^® 


1215min 




1092 

col. Iq. 

5.9 

259-60 




1093 



68-9 


0.02 



1094 

col. Iq. 



64.55min 




1095 

Iq. 

1.617^^® 

-103.5 

129.9 

i. 

00 

00 

1096 

Iq. 

1 . 59520 ® 


118-9 

i. 

00 

CO 

1097 

Iq. 

1.6062^® 

-90.7 

120 

i. 

GO 

00 

1098 

Iq. 

1.3701,8^® 


99 

i. 

GO 

OD 

1099 

col. Iq. 

0.968 


75-6®“'“ 

sl. s. 

OD 

CD 

1100 

col. Iq. 



60-27min 




1101 

Iq. 

0.974^® 


237.8 




1102 

pr./aq. 

101.5 

d. 150 

V. s. 

V. 8. 

V. 8. 

1103 

col. Iq. 

0.837-23^® 

-116 

97-8 

sl. s. 

V. 8. 

V. S. 

1104 

Iq. 

0.836^^*^® 

<-79 

88 

V. sl. s. 

S. 

s. 

1105 

Iq. 



65-7 




1106 

col. iq. 



1 85 - 620 nina 




1107 

Iq. 

1 . 01 5^^® 


122.9 

i. 

oo 

a> 

1108 

Iq. 

0.9110® 


77-9 


OD 

00 

1109 

Iq. 

0.870|^® 


1 67-8 

sl. s. ; d. 

OO 


1110 

Iq. 

0 . 86825 ° 


227-8* 5mm 

i. 1 

8. 

8. 

1111 

wh. nd. 


87-8 


! i, 1 

8. h. 

sl. S. 

1112 

col. Iq. 

1.014^1® 

13 

1 147-568““ 

i.; w act. 

CO Me ai. 

“ bz. 

1113 

col. Iq. 



128-32*8““ 




1114 

col. Iq. 



247 




1115 

col. Iq. 



128-308““ 

! 

i 


1116 

col. Iq. 

0.930-2^a® 


210.3 

i. 

s. 

s. 

1117 

iq. 



248.5 

i. 

s. 

s. 

1118 

Iq. 

0.99317 5® 


227-8720mm 

i. 

00 

00 

1119 

col. cr. 


40.6 

240 




1120 

nd./aq. 

0.908H^® 

99 

236-8 

s- 

s. 

s. 

1121 

col. cr. 

1 . 022^f ® 

50 

1 96-925niin 

i. ; V. s. 

V. s. Me 

V. s.; V. s. 






bz. 

1 al. ; V. s. 

ecu 







act. 


1122 

col. cr. 


73-7 


s. h. 

s. 

V. 8. 

1123 

col. Iq. 

0.88315® 


146 

i. 

00 

00 

1124 

col. Iq. 

0.866^^® 


132.0-2.5 

i. 

00 

CO 

1125 

col. Iq. 

0.888f^ 

-71 

136.8 

i. 

00 

00 


Butyl malonate 1904 Butyl oxalate 1905-6 Butyl phthalate 1908 

Butyl mustard oil 1133-6 Butyl phosphate 6121 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 


Butyl 





1126 



C 4 H 4 N'C 4 H 9 


123.19 

1127 

ricinoleate (n) 


H0C,7H32C02C4H9 

III-388 

354 . 56 

1128 

ricinoleate (iso) 


HO'Ci7H32C02'C4H9 

III-388 

354.56 

1129 





340.57 

1130 

stearate (iso) 


C 17 H 35 C 02 *C 4 H 9 

*11-173 

340.57 

1131 

thiocyanate (n) 


CzHsCHzCHz-SCN 


115.19 





1132 

thiocyanate (iso) 


(CH 3 ) 2 CHCH 2 SCN 

III-177 

116.19 

1133 

lao-thiocyanate (n) 

butyl mustard oil 

C 2 H 5 CH 2 CH 2 N:CS 

IV-158 

115.19 

1134 

iso-thiocyanate 

(sec)(d) 

C 4 H 9 N:CS 

IV-161 

115.19 

1135 

iso-thiocyanate 

iso-Bu mustard oil 

(CH 3 ) 2 CHCH 2 N:CS 

IV-171 

115.19 


(iso) 





1136 



(CH 3 ) 3 CN:CS 

IV-175 

115. 19 


(tort) 




1137 

p-toluene sul- 


CH3C6H4S020- 


228 . 30 






fonate (n) 


C 4 H 9 



1138 

urea (n)(JV) 

n-Bu carbamide 

C 4 H 9 NHCONH 2 

IV-371 

116.16 

1139 

urea (iso) (TV) 


C 4 H 9 NHCONH 2 

IV-168 

116.16 

1140 

urethane (n)(/V) 

Et TV-o-Bu car- 

C 4 H 9 NHCO 2 C 2 HS 

IV-158 

145.20 



bamate 




1141 

urethane (iso) 


C 4 H 9 NHCO 2 C 2 H 5 

IV-168 

145.20 

1142 

n-valerate (n) 



CH3(CH2)3C02C4H9 

11-301 

158.23 

1143 

iso-valerate (n) 


(CH3)2CHCH2C02- 


158.23 



C 4 H 9 



1144 

iso-valerate (sec) 


(CH3)2CHCH2C02- 

11-312 

158.23 




C 4 H 9 



1145 

iso-valerate (iso) 


C 4 H 9 C 02 C 4 H 9 

n-312 

158.23 

1146 

2 -xenyl-di (p- 

phosphen 11 

(CH3)3C.C,2H«0' 


570.68 


terf-butyl- 


P0(0C6H4* 




phenyl) phos- 


C(CH3)3]2 




phate (5-tsrt) 





1147 

Butylene (a) 

butene -1 

C2H5CH:CH2 

1-203 

56.10 

1148 

Butylene (fi) 

butene -2 

CHjCH.CHCHa 

1-205 

56.10 

1149 

Butylene ( 7 ) (iso) 

2 -methyl-propene -1 

(CH3)2C:CH2 

1-207 

56.10 

1150 

iso-butyracetal 


C 

± 

c 

± 

c 

I 

c 


144.21 


(iso) 


1 






C(CH3)2CH2-0 

1 



1151 

chlorohydrin (J3, 7 ) 

3-chloro-butanol-2 

CH 3 CHC 1 CHOHCH 3 

1-373 

108 57 

1152 

chlorohydrin (a) 

1-chloro-2-Me- 

(CH3)2C(0H)CH2CI 

1-382 

108.57 


(iso) 

propanol -2 




1153 

chlorohydrin (/?) 

2 -chloro- 2 -Me- 

(CH3)2CCICH20H 

1-378 

108.57 


(iso) 

propanol -1 


1 


1154 

glycol (iso) 

2-Me-propandiol-1,2 

(CH3)2C0H'CH20H 

1-480 

90.12 

1155 

oxide (iso) 

a, 0 di Me-ethylene 

(CH3)2CCH20 

XVII-11 

72,10 



oxide 

1 1 



1156 

Butyne-1 

ethyl-acetylene 

CzHs-CiCH 

1-249 1 

54.09 

1167 

Butyne-2 

crotonylene 

CHjCiCCHs 

1-249 

54.09 

1158 

Butyrchloral 

triCI-butaldehyde 

CHa-CHClCCIaCHO 

1-664 

175.45 

1159 

hydrate 

butylchloral hy- 

CH3CHCICCI2- 

1-664 

193.47 



drate 

CH(0H)2 



1160 

ButyralBehycle (n) 

butanal 

C 2 H 9 CH 2 CHO 

1-662 

72.10 

1161 

oxime (n) 

butyraldoxime 

CzHs-CHrCHrNOH 

1-663 

87.12 


1092 

Butyl t«||ii«!iate 1909 
Butyl sutoinate 1910>2 


Butyl sulfate 1913 
Butyl sulfide 1914-6 
Butyl sulfite 1917 


Butyl sulfone 1918 
Butyl tartrate 1919-20 
Butyl-toluene 4158-60 





ORGANIC COMPOUNDS 


3t9 


No. Specific Melting 

Color Gravity Point °C. 


Boiling 
Point °C. 


Solubility in 100 Parte 


26 yel. Iq. 

27 Iq. 

28 Iq. 

29 col. Iq. 

30 waxy 

31 col. Iq. 

32 col, Iq. 

33 Iq. 

34 Iq. 

35 Iq. 


0.90622® 

0.90322® 

0.855-8ff° 


0.956' >2” 
0.943^^^° 
0.964i^® 


27.5(19.5) 

25 


91 ^2.^Smtn 
27513mm 

2629*"“ 

220 - 525 ****** 


36 Iq. 

37 Iq. 


0.919'o 

1.120^^“ 


38 col. nd./bz. 

39 nd./act. 

0 col. Iq. 


96 

140.5-1.5 

-22 


si. s. act. si. s. bz. 


1 col. Iq. 

2 I Iq. 

Iq. 


0.943^^® 

0 . 870 ^ 35 .® 


95-6' 5****“ 
186 
137-71 


0.848^^® 


5 col. Iq. 

6 resin 


168.7 

300-25******* 


col. gas 

Iq. 0.890^;^° 


— 575Smm 

1 (cis ?) 

2.5 

(trans ?) 

-6 

138 


8. HzSO* 
<1 


col. Iq. 

1.10520® 

136-7.5 

6.620® 

col. Iq. 

1.061^4^^® 

-20 127-9 

sl. S. 

col. Iq. 


132-3 sl.d. 

s. HCI 

Iq. 

0.994^® 

1 

178.6 

a> 

Iq. 

0.805^® 

52.4 

5.8 

col. Iq. 

0.6680® 

-130 18.57«>t.u» 

i. 

col. tq. 


97-ft735nun 

i. 

Iq. 

1 . 396^*^® 

164_5750mm 


rhb. 

1 .6944* 

78sl. d. d. 

8 . h. 

col. Iq. 

0.817^^^® 

-99 75.7 

4 

la. 


1 1 5mn> | 



Butyl-tolyl ether 1080 
Butylene bromide 1821, 1824-5 
Butylene chloride 1972, 1976 


Butylene chloride (iso) 4060 Butyn 1890 

Butylene glycol 2329-30, 2332 Butynedioic acid 134 

Butylidene dichioride 1971, 1974 Butynoic acid 5871 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

1162 

Butyraldehyde 

trimer 

para-butyraldehyde 

(C4H80)3 

♦XIX-807 

216.31 

1163 

Butyraldehyde (iso) 

2-Me-propanal 

(CH3)2CHCH0 

1-671 

72.10 

1164 

semicarbazone 


CaHr-CHiNjCHaO 

III- 103 

129.16 

1165 

(iso) 

trimer 

(para) 

(C4H80)3 

XIX-390 

216.31 

1166 

Butyric acid (n) 

butanoic acid 

C 2 H 5 CH 2 CO 2 H 

11-264 

88.10 

’1167 

acid (iso) 

2-Me-propanoic acid 

(CH3)2CH.C02H 

11-288 

88.10 

1168 

amide (n) 

n-butyramide 

C 2 H 5 CH 2 CO.NH 2 

11-275 

87.12 

1169 

amide (iso) 

iso-butyramide 

(CH3)2CH-C0NH2 

11-293 

87.12 

1170 

anhydride (n) 


(C2H5CH2C0)20 

11-274 

158.19 

1171 

anhydride (iso) 


[(CH3)2CHC0]20 

11-292 

158.19 

1172 

anilide (n) 

n-butyranilide 

C 3 H 7 CONHC 6 H 5 

XII-252 

163.21 

1173 

chloride (n) 

butyryi chloride 

C 2 H 5 CH 2 CO CI 

11-274 

106.55 

1174 

chloride (iso) 


(CH3)2CHC0CI 

11-293 

106.55 

1175 

nitrile (n) 

ix-butyronitrile 

C 2 H 5 CH 2 CN 

11-275 

69.10 

1176 

nitrile (iso) 

iso-propyl cyanide 

(CH 3 ) 2 CHCN 

11-294 

69.10 

1177 

Butyroin 


C3HrCHOHCOC3H7 

1-840 

144.21 

1178 

Cacodyl 


(CH3)2:AsAs:(CH3)2 

IV-615 

209.96 

1179 

chloride 

di Me-chloroarsine 

(CH3)2A8CI 

IV-607 

140.44 

1180 

sulfide 


[(CHj) 2 As] 2 S 

IV-608 

242.02 

1181 

trichloride 


(CH3)2ASCI3 

IV-612 

211.35 

1182 

Cacodylic acid 


(CH 3 ) 2 AsOOH 

IV-610 

137.99 

1183 

oxide 


[(CHjhAsJiO 

IV-608 

225.96 

1184 

Cadaverine 

pentamethylene 

H2N(CH2)5NH2 

IV-266 

102.18 

1185 

Cadmium diethyl 

diamine 

(C2H5)2Cd 

IV-677 

170.53 

1186 

dimethyl 


(CH 3 ) 2 Cd 

IV-677 

142.48 

1187 

Calciferol 

vitamin Dz 

C 28 H 430 H 


396.63 

1188 

Camphane 


CI 0 HI 8 

V-93 

138.24 

1189 

Camphene (dl) 



CioHjs 

V-156 

136.23 

1190 

C^ampholic acid 

(dor/) 

CjoHisOz 

IX-34 

170.24 

1191 

Camphor (d) 


CioHieO 

VII-101 

152.23 

1192 

dichloride (3)(o) 

chlorocamphor 

CjoHteClz 

VII-117 

207.14 

1193 

dichloride (3)(a') 


N 

0 

1 

0 

0 

VII-117 

207.14 

1194 

dichloride (3)(^) 


CioHj«Cl2 

VII-117 

207.14 

1195 

oxime 


C9H,6C:N0H 

VII-112 

167.24 

1196 

sulfonic acid 

(10 or 6) Reychler 

CioHisOSOjH 

XI-315 

232.29 

1197 

Camphoric acid (dl) 

paracamphoric acid 

C8H,4(C02H)2 

IX-760 

200.23 

1198 

acid (d) 


C 8 Hm(COzH )2 

IX-745 

200.23 

1199 

acid (iso}(I) 


C8Hm(C02H)2 

IX-762 

200.23 

1200 

anhydride (dl) 


C 10 H 14 O 3 

XVII-459 

182.21 

1201 

Camphoronic acid 

( 1 ) 

acid (iso) 


C 9 H 1406 

11-837 

218.20 

1202 


C^HmOs 

11-835 

218.20 

1203 

Camphyl amine (a) 


CsHiaCHz-CHzNHz 

XII-40 

153.26 

1204 

amine (/?) 


CaHn-CHz-CHzNHz 

XII-40 

153.26 

1205 

Capric acid 

decanoic acid 

CH3(CHz)bCOzH 

11-355 

172.26 

1206 

aldehyde 

decanal 

CH3(CH2)8CH:0 

1-711 

156.26 

1207 

nitrile 

nonyl cyanide 

CH3(CH2)eCN 

11-356 

1 153.26 

1208 

C^profc acid (n) 

hexanoic acid 

CH3(CH2)4C02H 

11-321 

116.16 


Butyramlde 1168-9 
Butyraiilllda 1172 
Butyrollu^tam 3936 


Butyrophenone 5439-40 
Butyrone 2786 
Butyryi chloride 784-5 


C acid 4534 
Cacodyl hydride 2466 
Caffeio acid 2335 




fIRGANIC COMPOUNDS 


No. 

Crystalline 

Sfjecific 

.Melting 

Boiling 

Solubility in 100 Parts 


Color 

Gravity 

Point °C. 

Point °C. 

Water 

Alcohol 

Ether 

1162 

oil 

0.918 

<-20 

1 1 5-7’7«nm 




1163 

col. Iq. 

0.794^° 

-65.9 

63-47*7*“*“ 

11 zoo 

°° ; c» chi. 

00 ; ao bz. 

1164 

If. 


125.5-6.0 





1165 

nd./al. 


59-60 

195 81. d. 

f. 

8. 

V. 8. 

1166 

col. Iq. 

0.964^° 

-4.7 

163.5757““ 

00 

00 

GO 

1167 

col. Iq. 

0.949^“ 

-47 

154.5 

20200 

«> ; CO chJ. 

00 1 

1168 

rhb. 

1.032 

115-6 

216 

V. s. 

8. 

si. 8. 

1169 

mn. pi. 

1.013 

129-30 

216-20 

V. 8. 

8. 

sl. S. 

1170 

col. Iq. 

0.9681^'* 

-75 

199.576®““ 

d. 

d. 

<X> 

1171 

col. Iq. 

0.950%® 

-53.5 

181 . 575 *““ 

d. 

d. 

CD 

1172 

mn. pr. 

1.134 

92 

18915mm 

i. 

8. 

8. 

1173 

col. Iq. 

1 . 028^® 

-89 

101-2 

d. 

d. 

8. 

1174 

col. Iq. 

l.oi7-a,a‘* 

-90 

92 

d. 

d. 

8. 

1175 

col. Iq. 

0.794%® 

-112.6 

117-8 




1176 


’ . . . 


107-8 




1177 

Iq. 



180-90 




1178 

col. oil 

>1 

-6 

170± 

V. si. s. 

8. 

8. 

1179 

col. Iq. 

>1 

<-45 

106.5 

i. 

00 

1. 

1180 

oil 


<-40 

211 

V. si. 8. 

8. 

8. 

1181 

cr. /et. 


50 d. 





1182 

tri. 


200 


82 . 972 ° 



1183 

col. Iq. 

1 .462’s® 

-23 

120± 

si. 8. 

8. 

8. 

1184 

syrup 

0.873^^® 

9 

178-80 

V. 8. 

V. 8. 

sl. 8. 

1185 

col. Iq. 

1 . 653^^® 

-21 

6419.5mm 



CO 

1186 

col. iq. 

1.985^^ 

-4.5 

105. 575 *““ 

d. 


m 

1187 

cr./act. 


‘ 115-7 


i. ; s. act. j 

s. ; 8. chi. 1 

8. 

1188 

pr. 


! 152-3 

160763““ 

i. 

8. h. 

8. 

1189 

cr. 

0.8227*° 

i 50 

1 59-60 

i. 

8. 

8. 

1190 

mn./80% 


106-7 

255-60 

1 0.0219° 

64.5’*°, 

8. 


ai. 





B0% ai. 


1191 

trig. 

1 0.9991® 

178-9 

209.175»niia 

0.1 

120’ 2 ° 

V. 8. 

1192 

mn. 



93-4 

244-7 si. d. 

si. s. h. 

V. s. h. 

V. 8. 

1193 


1 

117 


220’*° 



1194 

pr./al. 


132. 5 


V. s. b2. 

s. 

V. 8. ac. 

1195 

mn./al. 



1 .01116° 

119-20 

249-54 si. d. 

i. 

V. s. 

V. s. 

1196 

pr./ac. 


195-6 


V. 8. 

si. 8. ac. 

V, sl. 8. 

1197 

mn. 

1.228 

202-3 


0.82*°; 

8. • i 

8. 






1010®° 



1198 

mn. 

1.186 

187 


0.6’ 2 ° 

s. ! 

1. chl. 

1199 

cr./aq. ai. 

1.243 

172 


0 . 3420 ° 

47 . 520 ° 








abs. ai. 


1200 

nd./al. 


221-3 

270 

25 chi. 

1.5 

4 

1201 

nd./aq. 


158± 

195- 

12.516° 

75.816°, 

7 . 416 °, 





2101 3»«Jiu 


abs. al. 

abs. et. 

1202 

tri. 


170 


g 

g 

s. 

1203 

Iq. 

0.874H^° 


194-6 




1204 

Iq. 

0.870§^® 


205.5-6.5 




1205 

col. nd. 

0.889”° 

31.5 

268-70 

V. s,. s. 

8. ; s- chi. 

8. ; 8. bz. 

1206 

iq. 

0.828’*° 


207-9755““ 




1207 

col. Iq. 



235-7 




1200 

oily Iq. 

0.922^® 

-1,5 

202761““ 

1.1020° 

s. 

8 . 


Caffeine, cl. aikd. 

Cajeputole 3217 

Camphor, anemone or pulsatilla 510 


Camphor, artificial 5319 
Camphor chloride 1252 
Cane sugar 5663 


Canidfne, of. atkd, 
C.A.P. gae 1303 
Capri none 2682 
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PHYSICAL CONSTANTS W 


N^. 

Name 

Synonym 

Fmmula 

Beil. 

Ref. 

Formula 

Weight 

1209 

Caproic acid (iao) 

2-Me-p6ntanoic-5 

acid 

(CH3)2CH(CH2)2- 

CO 2 H 

11-327 

116.16 

1210 

acid 

3-Me-pontanoic-1 

acid 

C2H5CH(CHs)CHr 

CO 2 H 

11-331 

116.16 

1211 

acid 

2- Me-pentanoic-1 
acid 

C2H5CH2-CH(CH3)* 

CO 2 H 

11-326 

116.16 

1212 

aldehyde (n) 

hexanal 

CH,(CH2)4CH:0 

1-688 

100.16 

1213 

amide 

caproamide 

CsHn-CONHz 

11-324 

115.17 

1214 

anhydride (n) 


(C5HitC0)20 

11-324 

214.30 

1215 

anilide (rt) 

n-caproanilide 

CsHnCONHCsHs 

XII-255 

191.26 

1216 

chloride (n) 

n-caproyl chloride 

CH3(CH2)4C0CI 

11-324 

134.61 

1217 

nitrile (n) 

re-amyl cyanide 

CH3(CH2)4CN 

11-324 

97.16 

1218 

nitrile (iso) 

iao-amyl cyanide 

(CH3)2CH(CH2)2CN 

11-329 

97.16 

1219 

Capryl acetate t 

(soc)~octyl acetate 

CH3C02C8H,7 

n-134 

172.26 

1220 

Caprytic acid (n) 

octanoic acid 

CH3(CH2)6C02H 

n-347 

144.21 

1221 

acid 

2-Et-hexanoic 

acid 

CH3(CH2)3CH(C2H5)- 

C 02 H 

11-349 

144.21 

1222 

aldehyde (n) 

octaldehyde 

CH3(CH2)6CH:0 

1-704 

128.21 

1223 

amide (n) 

capryiamide 

CrHisCONHi 

11-349 

143.22 

1224 

anhydride (n) 


(C7Hi5C0)20 

ri-348 

270.40 

1225 

chloride (n) 

octanoyl chloride 

CH3(CH2)6C0CI 

n-348 

162.66 

1226 

nitrile (n) 

heptyl cyanide 

CH3(CH2)6CN 

11-349 

125.21 

1227 

Capeaicine 

(2;1,4) 

CH 30 C 6 H 3 ( 0 H)- 

CH2NHCOC9Ht7 

♦XIU-322 

305.40 

1228 

Carbamic acid 

known only in derive. 

H 2 NCOOH 

in-20 

61 .04 

1229 

chloride 

urea chloride 

H 2 NCOCI 

m-31 

79.49 

1230 

Carbasone 

p-carbamylamino- 

phenyl-arsonic 

acid 

H2NCONHC6H4' 

AsO:(OH)2 

X VI-880 

260.07 

1231 

Carbazole 

diphenyleneim- 
ine; dibenzopyrroie 

C 6 H 4 NHC 8 H 4 

1 1 

XX-433 

167.20 

1232 

1233 

CarbKol 

acetate 

diethyiene glycol 
mono-Et ether 

H0(CH2)20(CH2)r 

OC 2 H 5 

CH 3 C 02 *C 6 H| 3 O 2 
C6H5N:C:NC«H5 


134.17 

176.21 

1234 

Carbodiphanyl- 

fmide 

(a) 

Xn-449 

194.23 

1236 

(fi) 


CeHs-NiCiNCeHs 

Xn-450 

194.23 

1236 

Carbohydrazid# 

carbazide 

(H2NNH)2:C0 

in-121 

90.09 

1237 

Carbon dioxide 

carbonic anhydride 

CO 2 

III-4 

44.01 

1238 

disulfide 


CS 2 

in-197 

76.13 

1239 

monoxide 


CO 

1-720 

28.01 

1240 

euboxide 

dioxo-allene 

0:C:C:C:0 

1-805 

68.03 

1241 

eubsulfide 


S:C:C:C:S 

ni-207 

100.16 

1242 

tetrabromide 

tetrabromo- 

methane 

CBr4 

1-69 

331.67 

1243 

tetrachloride 

tetrachioro- 

methane 

CCI 4 

1-65 

153.84 


t See also Noe. 4959-60. 
Caproai;iiide 1213 
Caproamlide 1216 
CaproiO teonitriie 463 


Caprone 1743 
Caprophenone (lao) 481-2 
Capry) alcohol 4962 


Capryiamide 1223 
Caprylamine 4970-2 
Caprylene 4M4 
Caprylidene 4991 


Caprylone 2265 
Carbamio nitrile 1677 
Carbamide 6386 
Carbamides, of. ureae* 








ORGANIC COMPOUNDS 


No. 

Crystalline 
Form and 
^lor 

Specific 

Gravity 

Melting 
Point °C. 

Boiling 
Point °G. 

Solubility in 100 Parts | 

Water 

Alcohol 

Ether 

1209 

col. oil 

0.925?^®-° 

-35 

207.7 

V. 8 l. 8 . 

8 . 

8. 

1210 

col. Iq. 

0.924’9® 


197-8 




1211 

col. Iq. 



’l93748n>m 

0.57’7» 



1212 

col. Iq. 

3 CK 

00 

o 


128.6 

0.520® 



1213 

pl. 

0.999*" 

100-1 


8 . h. 

8 . 

8 . 

1214 

col. oil 

0.928’7° 


241-3 si. d. 




1215 

pr./al. 

1.112 

95 



V. 8 . 

V. 8 . 

1216 

col. Iq. 



1 53-47M«nm 

d. 

d.; 8 . chi. 

8. 

1217 

col. Iq. 

0.809^0° 


162-37K>tnin 

i. 

V. 8 . 

V. 8 . 

1218 

Iq. 

0.804^® 

-51.1 

155. 5760tam 

i. 

00 

00 

1219 

col. Iq. 

0.863^® 


194-57*<m“ 

i. 

8 . 

8. 

1220 

col. If. 

0.910^® 

16 

237.5 

0.25’00O; 

8 .; 8 . chi.; 

8. ; s. CSz 






i. c. 

8 . pet. 


1221 

iq. 

0.908^® 

<0 

226.9 

0 . 2520 ® 



1222 

Iq. 

0.82120® 


167-70 




1223 

col. If. 


105-10 

>200 d. 

0 . 45100 ® 

8 . 

8. 

1224 

Iq. 


-1 

280-5 




1225 

col. Iq. 

0.973*° 


194-675*®'® 

d. 

d. 

8. 

1226 

Iq. 

0.820’*° 


198-200 




1227 

cr./aq. al. 


64-5 

> 210 , in 

i. c.; 8 . 

8 .; s. aik. 

8 .; 8 . chi. 





vac. 

bz. 



1228 








1229 



cot. Iq. 


50 ± 

61-2 d. 

d. 

d. 


1230 

col. cr. 


174 




i. HCI 

1231 

If. or pl. 


244.8 

354.8 

i.; s. bz. ; 

0.92’*°; 

sl.s.; 






8 . chi. 

3.88 h. 

8. pet. 

1232 

col. Iq. 

0.990^^® 


201.9 

00 

V. s. 

s. 

1233 

col. Iq. 

i.oiiH" 

-25 ± 

217.7 

a. 

CO 

CD 

1234 

syrup 



330-1 

V. s. bz. 



1235 

cr. 


168-70 


V. si. s. bz. 

V. Sl. 8. 

V. sl. 8 . 

1236 

nd./aq. ai. 


152-3 


i. bz. 

i. chi. 

i. 

1237 

col. gas 

1.53 (A) 

-585.2«(m 

subl.-78.5 

179 . 70 ° 

8. a. 

8. alk. 



1.101-J7O 



cc. 





(Iq.) 



See special 





1 .56-79® 



table 





solid 






1238 

col. Iq. 

1.263^^® 

-108.6 

46.3 

0.20°; 

CO 

00 



2.63(A) 



0.01450® 



1239 

poison. 

0.814-i^5.® 

-207 

-192 

0 . 00440 °; 

8. 1 

8. CuzClz 


gas 




3.50°cc. 



1240 

gas 

1.1140° 

-107 

77«1m« 

d. 


8. 

1241 

red Iq. 



in vac. 

V. 8. bz. 

V. 8. 

V. 8. 




60-70* 




1242 

col. mn. 

3.42 1 

a48.4 

189.5 

i. 

8. 

8. 




^0.1 





1243 

col. Iq. 

1.5953^® 

- 22.6 

76.8 

0.0970°; 

« 

oa 






0.08*0® 




* Partial polymerization. 
Carbamioine 3488 
CarbamylHiholine chloride 2865 
Carbamyl*phenyiaemioarbazide 1589 
Carbaniiide 27M 


Carbazide 1236 
Carbazotic acid 6310 
Carbinol 4100 

Car bool nchomeronic acid 5506« 5509 


Carbolic acid 5118 
Carbon dichloride 5741 
Carbon hexaohlorlde 3564 
Carbon oxyaulfide 1248 
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PHYSICAL CONSTANTS or 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

1244 

Carbon tetrafluoride 

tetrafluoro-methane 

CF4 

1-59 

88.01 

1245 

tetraiodide 

tetraiodo-methane 

CI 4 

1-74 

519.69 

1246 

Carbonyl bromide 


0 :C:Br 2 

III-20 

187.84 

1247 

chloride 

phosgene 

0:C:Cl2 

III-13 

98.92 

1248 

sulfide 

carbon oxysulfide 

0:C:S 

III- 131 

60.07 

1249 

Carbothialdino 


NH2CSSN(CHCHj)2 

XX VI-9 

162.27 

1250 



C 7 H 8 O 3 N 4 H 2 O 



214.18 

1261 

Carnosina 

A'(a)-/9-alanyl- 

NzCaHa-CKz-CH- 

XXV-516 

226.23 



histidine 

(C02H)NHC3H60N 



1252 

Carotene (a)(d) 

provitamin A 

C 40 H 5 S 

XXX-91 

536.85 

1253 

Carotene 

provitamin A 

C 40 H 56 

XXX-87 

536.85 

1254 

Carotene (y)(dl) 

provitamin A 

C 40 H 56 

XXX-92 

536 . 85 

1255 

Carvacrol 

2- M e-5-iso- Pr- 

(CH3)(C3H7)CeHj. 

VI-527 

150.21 



phenol 

OH 



1256 

Carvacrylamine 

2-N Hz-p-cymene 

HzNCtHaCCHj)- 

XII-1171 

149.23 


(2;1,4) 


C 3 H 7 



1257 

Carvenone (dl) 


CioHi*0 

VII-78 

152.23 

1258 

Carvo-menthene (d) 

p-menthene-l 

CioHia 

V-84 

138.24 

1259 

menthol 


CjoHisOH 

VI-26 

156.26 

1260 

menthone 


CioHigO 

VII-34 

154.24 

1261 

Carvone (d) 

anise oil 

C 10 H 14 O 

VII- 153 

150.21 

1262 

oxime 

carvoxime 

C,oH,40:NOH 

VII-156 

165.23 

1263 

Cedrene 


C 1 SH 24 

V-461 

204.34 

1264 

Cedriret 

corulignone 

[(CHjOzCsHzO-k 

VIII-537 

304.29 

1265 

Cellosolve 

2 -ethoxy-ethanol -1 

C2H50(CH2)20H 

1-467 

90.12 

1266 

acetate 


CH 3 CO 2 C 4 H 9 O 

11-141 

132.16 

1267 

Celliiloee 


(C8H|o05)x 


162. 14 

1268 

acetate, penta- 


C6H5(02CCH3)5 


372.32 

1269 

acetate, tetra- 


Cg HgOCOzCC H 3 )4 


330.28 

1270 

acetate, tri- 


C6H702(02CCH3)3 


288 . 25 

1271 

Cerotene 


C 26 H 52 

1-227 

364 . 68 

1272 

Cerotic acid 


CzsHsrCOzH 

11-394 

396.68 

1273 

Ceryl alcohol 


C 26 H 53 OH 

1-432 

382.69 

1274 

Cetyl acetate 

n-hexadecyl acetate 

CH3C02'Cj6H33 

11-136 

284.47 

1275 

alcohol 

hexadecanol 

CH3(CH2)i4CH20H 

1-429 

242.43 

1276 

bromide 

hexadecyl bromide 

CH3(CH2)i4CH2Br 

1-172 

305.34 

1277 

iodide (rt) 

1 -iodohexadecane 

CH3(CH2)|4CH2l 

1-172 

352.34 

1278 

palmitate 


CisHstCOz'CieHsi 

11-373 

480.83 

1279 

Chaulmoogric acid 


CsHriCHzhz'COiH 

IX-80 

280.44 

1280 

Chavibetol (iso) 

propenyi guaiacol 

CH3CH:CHC6H3* 

VI-956 

164.20 


(5;1,2) 


(0H)0CH3 



1281 

Chloral 

trich loro-acetalde- 

Cl 3 CCH ;0 

1-616 

147.40 



hyde 




1282 

alcohoiate 


Cl3CCH(OH)OC2H5 

1-621 

193.47 

1283 

ammonia 


Cl3C-CH(OH)NH2 

1-624 

164.43 

1284 

cyanohydrine 

tri-CI-lactic nitrile 

CI 3 CCHOHCN 

III-288 

174.43 

1285 

formamide 

chlor(al)amide 

CljCCHOHNKCO-H 

11-27 

192.44 


Carbonyl-disulfethyl 2163 Carminic acid, cf. gicde.Casetla's acid 4510 Cebione 586 

CarbostyrU 3820 Carotin 1252-4 Caseila'a acid F 4553 Cetion 5739 

Carboatyrli (lao) 3826 Carpaine, cf. aikd. Catechin 2312 Cephaeiine, aikd. 

Carbyiaminaa, cf. la«)M»yanide 8 . Carpiiine, cf. aikd. Cataohoi 2312 Cerana3S(M 

Cardiaaot 5079 Oarvox ima 1282 Catechol diethyl ether 2091 Cerbdrin, of. 




ORGANIC COMPOUNDS 




No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Meltine 
Point °C. 

Boilinff 
Point ®C. 

Solubility in 100 Parts | 

Water 

Alcohol 

Ether 

1244 

gas 



-128 

si. 8. 



1245 

red, cubic 

4.3220.20 

d. 

subl. in vac. 

i.;d. h. 

d. h. 

s. 





90-100 




1246 

col. Iq. 

2. 45’ 5® 

-80 

64-5 

V. si. d. 



1247 

poison. 

1 . 392^® 

-104 

8 . 2756min 

V. si.; si. 

V. 8. bz. 

V. 8. ac. 


gas 




d. 



1248 

col. gas 

2.105(A) 

-138.2 

—50 . 27®0jam 

80’^®cc. 

8. 

8. 



1.24-87 






1249 

cr./al. 






' ‘ * a 

1250 

cr. 


d. 230-9 




/ 

1251 

col. nd./al. 


254 d. 


32 . 325® 



1252 

red cr./ 

1.000^® 

187 


i. ; V. s. 

sl. s.; s.bz. 

s. ; s. CS 2 


pet. 




chi. 


• 

1253 

red/bz.- 

I.OOOf^® 

184 


i. ; V. s. 

si. s. ; s. 

8.; s. CS 2 


al. 




chi. 

bz. 


1254 



177-8 



s hz 

S CS2 

1255 

col. Iq. 

0.977-?^® 

0.5 

238 

V. si. s. 

a> 

oo 

1256 

oil 

0.99420® 


241 

V. si. s. 

S. 

8. 

1257 

Iq. 

0.926-7/’“ 


233 

i. 



1258 

Iq. 

0 . 82920® 


174-6 




1259 

oil 

0.908^® 


220 



m 

1260 

oil 


222-3 




1261 

col. Iq. 

0.961-2/® 



2307S5ima 

i. 

® ; 20, 

CD 




! 



60% al. 


1262 

mn. pl./al. 

1 .01673® 

71-2 


s. 



1263 

col. Iq. 

0.939’ 5® 


262-3750nun 




1264 

b. bl. nd. 


d. 


i. 

s- phenol 

S. H 2 SO 4 

1265 

col. Iq. 

0.931-7/-® 

70 

135.1 

CD 

0 ® ; 00 chJ. 

00 ; CD act. 

1266 

col. Iq. 

0.9752/® 


156.3 

22 

00 

00 

1267 

amor. 

1 .3-1 .4 



i.; * 

i. 

j 

1268 

amor. 






S- ac. 


1269 

amor. 

i 

softens 


i. ; i. act. 

i. ; S- ac. 

l.;s. chl. > 




150± 




1270 

fl. 





s. ac. 

i.; s. chl. 

1271 

cr. 


57-8 





1272 

col. cr. 

0.836^/® 

82.5 



V. s. h. 

s. h. 

1273 

cr. 


80 



s. 


1274 

nd. 

o 

X 

LT 

X 

0 

22-3 

200-1 ’5“““ 


V. sl. s. c. 

i 

1275 

If. 

0.818-Y-® 

49-50 

189.5’5«‘“ 


s. 

' s.; s. chl. 

1276 

col. Iq. 


15 





1277 

If. 

1 . 1 23-’:/"-° 

22 

211’ 5m«n 


s. 

s. 

1278 

If. 

0.832-/® 

53-4 




s. 

1279 

If./al. 


68 

247-8-«>«^ 

i. 

V. sl. s. 

s.;s. chl. 

1280 

cr. 


95-6 

14719inni 




1281 

col. Iq. 

1 . SOSi*/® 

-57 ± 

97 . 670Bnim 

V. s. 

00 

00 

1282 

nd. 

1 .143^0® 

56-7 

115-6 

s. 

s. 

s. 

1283 

coV nd. 


63-4 

100 ±, d. 

V. al. s. 

s.; s. bz. 

V. 5. 

1284 

col. cr./aq. 


61 

21 5-20 si. d. 

s. 

8. 

S. , 

1285 

col. cr. 


116-8 

d. 

5; d. h. 

40; d. h. 

V. s. 1 


♦Soluble In C uCNH 3 ) 4 (OH) 2 . Qievitamlc acid 586 Chelerythrine, cf. aikd. CKinidino, cf. alkd, 

Cerulignone 12o4 CQ (choky) gaa 1247 Cholidonine, cf. alkd. Chinosol 3827 

Cetane 3569 Chalkone 627 Chi acid 554 Chi notine, cf. alkd. 

Cetylene 3572 ChauimctfiPol 3014 Chicago acid 344« Chinovin, cf. glode. 

Cevadine, cf. alkd. Chavicol.^ll Chinicine, cf. aikd. Chloral-amide 1285 





PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

1286 

Chloral hydrate 


Cl3CCH(OH)z 

1-619 

165.42 

1287 

imide (trimer) 

tri-CI-ethylidene- 

imide 

(Cl 3 CCH:NH )3 

XX VI-9 

439.25 

1288 

urethane 

ural(ine) 

CzHzOCIjNHCOz- 

CzHs 

III-24 

236.49 

1289 

Chloralose (a) 

glucochloral 

Cl 3 CCH: 0 z;C 6 H 70 - 

( 0 H )3 

XXXI-151 

309.54 

1290 

Chloramine T 

chiorazone (1,4) 

CH3C6H4S:0- 

(ONa):NCIHzO 

XI-107 

245.66 

1291 

Chloro- 

acenaphthene 

(3) 

C|.C,oH 5 (CHz)z 

*V-276 

188.65 

1292 

acetal 


CICHzCH(OCzH 5 )z 

1-611 

152.62 

1293 

* acetaldehyde 

2-chloro-ethanal 

CICHz-CHrO 

1-610 

78.50 

4294 

acetamide 


CICHz-CONHz 

II-1 99 

93.52 

1295 

acetamide (N) 

acetochloramide 

CH3CONHCI 

11-181 

93.52 

1296 

acetanilide (o) 


CIC6H4NHCOCH3 

XII-599 

169.61 

1297 

acetanilide (m) 


CIC6H4NHCOCH3 

XII-604 

169.61 

1298 

acetanilide (p) 


CIC6H4NHCOCH3 

XII-611 

169.61 

1299 

acetic acid 


CICHz-COOH 

11-194 

94.50 

1300 

acetic anhydride 


(CICHzCO)zO 

11-199 

170.99 

1301 

acetone 


CICHz-COCHj 

1-653 

92.53 

1302 

acetophenone (p) 


CIC6H4COCH3 

VII-281 

154.59 

1303 

acetophenone (cu) 

phenacyl chloride 

CsHs-CO-CHzCI 

VII-282 

154.59 

1304 

acetyl chloride 


CICHz-COCI 

IM99 

112.95 

1305 

acetylene 

chloro-ethyne 

CHiC CI (or CiCHCI) 

1-244 

60.49 

1306 

acrylic acid (a) 


CHztCCICOzH 

11-401 

106.51 

1307 

acrylic acid (/Sf) 


CICHiCHCOzH 

11-400 

106.51 

1308 

2-amino-thio- 
phenol hydro- 
chloride 

(4;1,2) 

CI C 6 H 3 (SH) NHz- 
HCI 


196.10 

1309 

aniline (o) 

2-chloroaniline 

CIC 6 H 4 NHz 

Xn-597 

127.57 

1310 

aniline (m) 

3-chloroaniiine 

CIC6H4NH2 

XII-602 

127.57 

1311 

aniline (p) 

4-chloroanilino 

CIC6H4NH2 

XII-607 

127.57 

1312 

1313 

o-anisidine 
o-anisidine HCI 

4-CI-2-N Hz-anisoie 

CIC6H3(OCHj)NH2 

C 7 H 8 ONCIHCI 

CIC6H4OCH, 

Xm-383 

157.60 

194.06 

1314 

anisole (p) 


VI- 186 

142.58 

1315 

anthranilic acid 

5-CI-2-N Hz-benzoic 

CIC6H3(NHz)COzH 

XIV-365 

171 .58 

1316 

anthraquinone (1 ) 


C 6 H 4 (CO)zC 6 HjCI 

Vn-787 

242.65 

1317 

anthraquinone (2) 


C6H4(C0)2C6H3CI 

VII-787 

242.65 

1318 

benzaldehyde (o) 


CIC«H4CH:0 

Vn-233 

140.57 

1319 

benzaldehyde (m) 


ChC6H4CH:0 

VII-234 

140.57 

1320 

benzaldehyde (p) 


CIC6H4CH:0 

VII-235 

140.57 

1321 

benzamide (o) 


CIC6H4CONH2 

IX-336 

155.58 

1322 

benzamide (m) 


CIC 6 H 4 -CONH 2 

IX-338 

155.58 

1323 

benzamide (p) 


CIC 6 H 4 CO-NH 2 

IX-341 

155.58 

1324 

benzene 

phenyl chloride 

CsHs-CI 

V-199 

112.56 

1325 

benzene-3,5-di- 
sulfonic acid 

(1 ;3,5) 

CIC 6 H 3 (S 03 H )2 

♦XI-49 

272.68 


Chloral>antipyrine 567 
Chloramide 1285 
Chloranil 5746 

Chloranol, a mJxt. of 1386 and 4117 

Chiorazono 1200 


Chlorazine 1290 
Chiorazone 1290 
Chloretone 6145 
Chlorex 1996 
CMornoi 1386 




ORGANIC COMPOUNDS 


387 


No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Melting 
Point °C. 

Boiling 
Point °C. 

Solubility in 100 Parte j 

Water 

Alcohol 

Ether 

1286 

mn. pr. 

1.619^® 

61.7* 

96.3766 d. 

474170 

V.8. 

8 . ; 8 . h. CSz 

1287 

rhb./bz.- 


1 50-5** d. 


i.; s. bz. 

2 ; 8 . chi. 

8 . ; 8 . oil 


al. 







1288 

If./al.-et. 


103 81. d. 


i.;d. h. 

8. 

8 . 

1289 



187 


0.9’*° 

6.62’°; 



al. or et. 





0.072’° 








chi. 


1290 



anh. expl. 


14c.; 50 




pd. 


175-80 


h. 



1291 

nd./sl* 

1.195-’^® 

69-70 

31 9771 mm 




1292 

Iq. 

1.026’ 5® 


157 

si. s. 


00 

1293 

Iq. 



8574«inra 




1294 

mn. pr. 


120-1 

224-5 d. 

10240 

9.5240 abs. 

V. si. 8 . 

1295 

If. 


110 


V. s. 



1296 

nd./aq. ac. 


88 


i. 

8. 

8 . bz. 

1297 

nd./aq. ac. 


72.5 


s. CSz 

8 . 

8 . bz. 

1298 

rhb. 

1 . 385220 

175-6 


si. s. 

8. 

V. 8. 

1299 

col. cr. 

1.58fg® 

a61 .2 

189.5 

V. s. ; V. 8. 

8 .; 8 . chi. 

8. 




/S56.3 


bz. 






750 








M3.8(?) 





1300 

pr./bz. 


46 

1631t6iniii 

V. si. s. Ig. 

si. s. bz. 

V. 8. 

1301 

col. Iq. 

1 .162’«® 

-44.5 

121 

00 

00 

00 

1302 

cr. 

1 .18820° 

20 

232 

i. 

GO 

00 

1303 

rhb. 

1 .32415“ 

58-9 

245-7 

i.; s. bz. 

V. 8. 

V. 8. 

1304 

col. Iq. 

1.498|*° 


105 

d. 

d. 


1305 

gas 


i expl. 




1306 

nd. 


65 

subl. 

s. 

8 . 

8 . 

1307 

If. 


84-5 


8. 

8. 

8 . 

1308 

yel. cr. 


208 d. 


8 . 

8. 

1. 

1309 

Iq. 

1.213^^® 

0 

210.5 

i. ; 8 . a. 


8 . 

1310 

Iq. 

1.216^tt° 

-10.4 

230767uQin 

i.; 8 . a. 


8 . 

1311 

rhb. 

1 .427’9° 

70-1 

230-1 

8. h. 

8 . ; s. act. 

8 .; 8 . CSz 

1312 

nd.’ 


83-4 


i. pet. 

8. 

8. 

1313 

col. nd. 




8. 

si. s. 

i. 

1314 

Iq. 


<-18 

198 

i. 

8 . 

s.; 8 . chi. 

1315 

nd./al. 


211-2 


i. ; V. 8. 

102 *°; 8 . 

i. c. 





act. 

bz. 


1316 

yel. nd./al. 


162 

subl. 

i.; s. ac. 

si. s. h. 

8 . h. bz. 

1317 

' nd./al. 


208-9 


i. 

8. h. bz. 

s. ac. 

1318 

nd. 

1 .29«° 

11 

20876«m® 

V. si. s. 

V. s. 

V. 8. 

1319 

pr. 

1 .250’ 5° 

17-8 

213-4 

V. si. s. 

V. s. 

V. s. 

1320 

pr. 

1. 196610 

47.8 

213748«nia 

8 . h. 

V. s. 

V. 8. 

1321 

rhb. 

1 . 34’»° 

142.5 


8 . h. 

8 . 

8. 

1322 

nd. 


134.5 


s. h. 

s. 

8. 

1323 

nd./et. 


179 


8 . h. 

V. 8. 

V. 8. 

1324 

col. Iq. 

1.107^® 

-45.2 

132.1 

i.; 00 bz. 

00 


1325 

hyg. nd. 


d. 100 






♦ Variable m. p., depends upon dissociation. Chloro-allyleno 5343 
♦♦ Mn. pr./al., m. p. 105-6. Chloro-aminoanisole 1312 

Chloro-acetcaoetaniiide 41 Chloro-aminotoluene 1469-70 

Chloro-aoetonitriie 1399 Chloro-anthranilic acid 1315 





PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

1326 

Chloro benzene sul- 
fonic acid (1,4) 


CIC 6 H 4 SO 3 H 

XI-54 

192.62 

1327 

benzoic acid (o) 


CIC 6 H 4 CO 2 H 

IX-334 

156.57 

1328 

benzoic acid (m) 


CbC 6 H 4 C 02 H 

IX-337 

156.57 

1329 

benzoic acid (p) 

chlorodracylic acid 

CIC 6 H 4 CO 2 H 

IX-340 

156.57 

1330 

benzonitrile (p) 


CIC 6 H 4 CN 

IX-341 

137.57 

1331 

benzophenone (p) 


CIC 6 H 4 COC 6 H 5 

VII-419 

216.66 

1332 

benzothiazole ( 2 ) 


C 6 H 4 *N:C(CI)S 

1 1 

XXVII-44 

169.63 

1333 

benzoxazole ( 2 ) 


C) 6 H 4 N:C(CI )-0 

1 1 

XXVII-43 

153.57 

1334 

benzoyl chloride 

( 1 , 2 ) 

CIC 6 H 4 COCI 

IX-336 

175.02 

1335 

benzoyl chloride 

(1,3) 

CIC 6 H 4 COCI 

IX-338 

175.02 

1336 

benzoyl chloride 

(1,4) 

CIC 6 H 4 COCI 

IX-341 

175.02 

1337 

benzyl bromide 

( 1 , 2 ) 

CIC 6 H 4 CH 2 Br 

*V-155 

205.49 

1338 

benzyl bromide 

(1,4) 

CIC 6 H 4 CH 2 Br 

V-307 

205.49 

1339 

benzyl chloride 

(1,4) 

CIC 6 H 4 CH 2 CI 

V-297 

161 .03 

1340 

bromobenzene 

(1,3) 

CIC 6 H 4 Br 

V-209 

191.47 

1341 

bromobenzene 

(1,4) 

ClC 6 H 4 Br 

V-209 

191 .47 

1342 

bromoethane ( 1 , 1 ) 

ethylidene chloro- 
bromide 

CHa-CHClBr 

1-89 

143.43 

1343 

bromoethane ( 1 , 2 ) 


CICH 2 CH 2 Br 

1-89 

143.43 

1344 

bromomethane 


CICHzBr 

1-67 

129.40 

1345 

buta- 1 , 3-diene ( 2 ) 

chloroprene 

CH 2 :CCbCH:CH 2 


88.54 

1346 

tcre-butylphenol 

(4;1,2) 

C4H9()6H3(0H)CI 


184.66 

1347 

butyric acid (a)(dl) 


C 2 H 5 CHCICO 2 H 

11-276 

122.55 

1348 

butyric acid i0)(dl) 


CH 3 CHCICH 2 CO 2 H 

11-277 

122.55 

1349 

butyric acid ( 7 ) 


CI(CH 2 ) 3 C 02 H 

11-278 

122.55 

1350 

iao-butyric acid (a) 


(CH 3 ) 2 CCIC 02 H 

11-295 

122.56 

1351 

butyronitrile ( 7 ) 


CI(CH 2 ) 3 CN 

11-278 

103.55 

1352 

camphor (a)t 

3-CI-cf-camphor 

Cl’Clo Hj 5 O 

VII-117 

186.68 

1353 

coumarin ( 6 ) 


CI'C6H3(CH)2C00 

1 1 

XVII-331 

180.59 

1354 

m-cresol ( 0 ) 

2-CI-3-OH-toluene 

CH 3 C 6 H 3 ( 0 H)CI 


142.58 

1355 

m-cresol (p) 

4-CI-3-0 H-tol uene 

CH3C6H3(0H)CI 

* VI-1 87 ' 

142.68 

1356 

m-cresol ( 6 ) 

6-CI-3-0 H-tol uene 

CH 3 CtH 3 (OH)Cl 

VI-381 

142.58 

1357 

p-cresol ( 0 ) 

2-CI-4-0 H-tol uene 

CH 3 C 6 H 3 ( 0 H)CI 

VI-402 

142.58 

1358] 

crotonic acid (a) 


CH 3 CH:CCIC 02 H 

11-414 

120.54 

1359 

dibromoethane 

( 1 , 1 , 1 ) 

CH3CCIBr2 

1-92 

222.33 

1360 

dibromoethane 

( 1 , 1 , 2 ) 

BrCHz-CHClBr 

1-92 

222.33 

1361 

dibromomethane 


CICHBrz 

1-68 

208.31 

1362 

diethyl ether (fi) 


C 2 H 5 OCH 2 CH 2 CI 

1-337 

108.57 

1363 

diiodomethane 


CICHI 2 

1-72 

302.32 

1364 

dinitrobenzene 

(3;1,2) 

CIC 6 H 3 (N 02)2 

>>V-137 

202.56 

1365 

dinitrobenzene (a) 

(4;1,2) 

CIC6H3(N02)2 

V-262 

202.56 

1366 

dinitrobenzene 

(2;1,3) 

CIC6H3(N02)2 

V-263 

202.56 

1367 

dinitrobenzene (a) 

(4;1,3) 

CiC6H3(N02)2 

V-263 

202.56 


t See also Nos. 1192-4. 
Chloro-biphenyl 1373-5 
Chloro-bromopropane 6279 
Chforo-bromotoluene 913^ 


Chioro-biitane 1072-5 
Chloro-iso-butylene 1 567, 4060 
Chlorocarbonates, cf. chtoroformatee. 
Chioro-cyanogen 1591 





©RCANrC CSOMPOUNDS 


No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Melting 
Point ®C. 

Boiling 
Point ®C. 

Solubility in 100 Parts 

Water 

Alcohol 

Ether 

1326 

nd. 


68 

147-80. 1mm 

8. 

s. 

i.; i. bz. 

1327 

mn./aq. 

1 . 54420 ® 

141-2 


0.1® 

a. 

8. 

1328 

pr. 


158 


0 . 040 ® 

8. 

8. 





s. h. 



1329 

tri. 

1 .5412^® 

242-3 

subl. 

0.02 

8. 

8. 

1330 



93-4 

223750inm 




1331 

nd./et.-al- 


77-8 

332771 mm 

i.;952*® 

32»® Me al. 

57i*® 






bz. 



1332 

Iq. 


24 ± 

248 


s. 


1333 

cr. 


7 

201-2 d. 


8. HCI 


1334 

Iq. 


~4 

229-30773mm 

d. 

d. 


1335 




225 

d. 

d. 


1336 

IQ. 

1.377 

15-6 

220-2 

d. 

d. 


1337 





1 1 9-41 Smm 




1338 



49-50 





1339 

nd. 


29 

213-4 

i. 

V. s. h. 

V. 8. 

1340 

coi. oil 

1 . 6303^0-® 

-21 

195-6 

i. 

V. 8. 

V. s. 

1341 

mn. pr. 


67.4 

196.3 

i. 

8. h. 

8. 

1342 

Iq. 

1 .667’6° 


82.7 




1343 

Iq. 

1 .689>9® 

-16.6 

106.7 




1344 

col. iq. 

1 .991««® 

< -56 

68-9 




1345 

col. Iq. 

0.958f^® 


59.4 

el. s. 

00 

00 

1346 

Iq. 

1 . 11211 ** 

< - 20 ^ 

234-51 

i.; CO chl. 

® Me al. 

w ; 00 bz. 

1347 

oily Iq. 



101 

s. h. 

CO 

00 

1348 

col. cr. 

1.1 86^^-** 

16.0-16.5 

109-10’7iam 


8 . 1 

8 . 

1349 

cr. 

1 . 250’0““° 

16 

116l3iiun 


8 . 

3. 





Si. d. 




1350 

col. cr. 


31 

1 IlSSOmn. 

V. s. 



1361 

Iq. 

1.162'0® 


195-7 

i. 

8 . 

8 . 

1352 

mn. cr. 


93-4 

; 244-7 si. d. 

V. si. s. h. 

s. h. ; 8 . bz. 

8 . ; 8 . chl. 

1353 

nd./al. 


161-2 


i. aq. 

s. h. ; V. s. 

8 . h. ; V. 8 . 






NHj 

CS 2 

bz. 

1354 

cr./pet. 


55-6 


si. s. 

s. 

8 . 

1355 

col. pr. 

1.215»»® 

46 

196 

i. 

s. 

8 . 

1356 

col. cr./lg. 


66 

235 

1 . ; s. bz. 

s.,s. chl. 

8 . ; 8 . act. 

1357 

col. nd. 


55 

228 

si. s. 

s. 

8 . ; s. bz. 

1358 

nd. 


99.2-99.5 

212 

2’ 3® 

V. 8 . 

V. 8 . 

1359 

Iq. 

2.134’«® 


1 23-4753inm 


1 


1360 

Iq. 

2.268’®® 


162.5-3.0 




1361 

col. Iq. 

2.445>5® 

-22 ± 

120730 si. d. 




1362 

iq. 

0.989-Vi® 


107-8 




1363 

col. Iq. 

3.170® 

- 4 

200 ±, d. 




1364 

cr./et. 


86.8 

1. 

8 . 

e. 

1365 

cr./et. 


a36.3 

315d. 


i V. 8 . h. 

V. 8 . 




037.1 


1 






7 38.8 








528 





1366 

yel. nd./al. 


87-8 



i. 

8 . 

3. 

1367 

rhb./et. 

a1 .69722® 

a53.4 

31 5 si. d. 

i.; 8 . bz. 

s. h. 

8 . ; 8 . CS 2 



^1.680^*^® 

043 








727 






♦ Crysts. 4 -H 2 O, m. p. 18®. 

Chloro-cyclohexane 1613 Chloro-decane 1646 

Chloro-cymene 1572 Chioro-dtmethy (acetophenone 2524 





PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

BeU. 

Ref. 

Formula 

Weight 


Chloro 





1368 

dinitrobenzene 

(5;1,3) 

CIC 6 H 3 (N 02)2 

V-264 

202.56 

1369 

dinitrobenzene 

(2;1,4) 

CIC6H,(N02)2 

V-264 

202.56 

1370 

dinitrobenzoic acid 

(5;2,3,1) 

CIC6H2(N02)2C02H 

IX-415 

246.57 

1371 

dinitrobenzoic acid 

(5;3,4,1) 

CIC6H2(N02)2C02H 

IX-416 

246.57 

1372 

dinitrophenoi (a) 

(4;2,6,1,) 

CIC6H2(N02)20H 

VI-260 

218.56 

1373 

diphenyl (o) 

chloro-biphenyl 

CIC6H4C6H5 

V-579 

188.65 

1374 

diphenyl (m) 

xenyl chloride 

CIC6H4Q6HS 

V-579 

188.65 

1375 

diphenyl (p) 


CIC6H4C6H5 

V-579 

188.65 

1376 

ethoxy diphenyl 

(2)09) 

(D 6 H 5 C 6 H 40 (CH 2 ) 2 CI 


232.70 

1377 

ethyl acetate 09) 


CH3C02CH2CH2CI 

n-128 

122.55 

1378 



CIC6H4C2H5 


140.61 

1379 

ethylbenzene (m) 

alkazene 20 

CIC 6 H 4 (^H 5 


140.61 

1380 

ethylbenzene (p) 


Cl C6H4 C2H5 

V-354 

140.61 

1381 

ethyl 2-chloro-4- 

(4;2.1) 

(CH 3 )sC.C 6 H 3 (CI)- 


247.16 


tert-butyl- 


OCH2CH2CI 




phenyl ether (fi) 





1382 

ethyl chloro- 

6 -chloroethyl 

CICOOCH2CH2CI 

III-11 

142.98 


formate 

chlorocarbonato 




1383 



CH 3 C 6 H 4 S 02 - 


234.70 


sulfonate (J3) 


OCHzCHzCl 



1384 

fumaric acid 


CH:CCI(C 02 H )2 

11-744 

150.62 

1385 

furoic acid (5) 

5-chloro-pyromucic 

Cl C4H2O CO2H 

XVin-282 

146.53 

1386 

hydroquinone 

(2;1,4) 

CIC«H 3 ( 0 H )2 

VI-849 

144.56 

1387 

iodobenzene (o) 


Cl«C 6 H 4 l 

V -220 

238.47 

1388 

iodobenzene (m) 


CIC*H 4 -I 

V -220 

238.47 

1389 

iodobenzene (p) 


ClC*H 4 l 

V -221 

238.47 

1390 

iodoethane ( 1 , 1 ) 


CH 3 CHCH 

1-98 

190.43 

1391 

iodoethane ( 2 , 1 ) 


CICH 2 CH 2 I 

1-98 

190.43 

1392 

iodo-hydroxy- 

(5,7,8); nioform 

ClIOHCeHrCsHjN 

XXI-98 

305.52 


quinoiine 





1393 

iodomethane 


CICH 2 I 

1-71 

176.40 

1394 

4-ketodihydro- 


C6H4N:C(CI)NHC0 

1 -I 


180.59 


quinazoline ( 2 ) 




1395 

lepidine (a) 

2-01-4- Me-quinoline 

C«H 4 :C,HN(CH 3 )Ci 

XX-396 

177.63 

1396 

maleic acid 


CH:CCI(C 02 H )2 

11-752 

150.52 

1397 

malonic acid 


CICH(C02H)2 

11-592 

138.61 

1398 

methyl acetate 


CHjCOz-CHzCI 

n-152 

108.53 

1399 

methyl cyanide 

chloro-acetonitrile 

CICH 2 CN 

n-201 

76.50 

1400 

methyl ether 


CICH 2 OCH, 

1-580 

80.52 

1401 

methyl-ethyl 

1-CI-2-butanone 

CICH 2 COC 2 H 5 

1-669 

106.66 


ketone 





1402 

naphthalene (a) 

a-naphthyl chloride 

C 10 H 7 CI 

V-641 

162.61 

1403 

naphthalene (fi) 

^-naphthyl chloride 

C 10 H 7 CI 

V-641 

162.61 

1404 

o-naphthol ( 2 , 1 ) 


Cl C,oH« OH 

VI-611 

178.61 

1405 

a-naphthol (4,1) 


CICioHcOH 

VI-611 

178.61 

1406 

6 -naphthol ( 1 , 2 ) 


CIC,oH«OH 

VI-648 

178.61 

1407 

nitroaniiine 

(4;2,1) 

CIC 6 H 3 (N 02 )NH 2 

XII-729 

172.67 

1408 

nitroaniline HCI 

(4;2,1) 

C6H,02N2CIHCI 


209.04 

1409 

nitroaniiine 

(4;3,1) 

CiC«H 3 (N 02 )NH 2 

Xn-731 

172.67 


Chloro^dracyiic acid 1329 Chloro-ethyl phenyl ether 1426 

Chloro-ethane 3015 Chioro-ethylene 6435 

Chioro-ethanoi 3194 Chloro-ethyne 1305 

Chloro-ethyibenzene 5191 Chtoro-heptane 3546-7 

Chloro-ethyl chlorocarbonato 1382 Chioro-hdxahydrobenzene 1613 








ORGANIC COMPOtFNDS 


m 



Chloro-hexane 3644-7 
Chioro-hydrin 3194, 3395. 6280 
Chioro-hydroxydiphanyl 1436-6 
Chloro-hydroxytoiuene 1354-7 
Gh1oro-|»ob«^ty1ane 1567y 4060 


Chloro-merouri-phenol 4034-5 
Chloro-methane 4183 
Chloro-methyt ethyl ketone 1401 
Chioro-methylquinoiine 1395 











PHYSICAL^ CONSTAfTTS OP 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

1410 

Chloro nitroaniline 

(2;4,1) 

CI-C6H3(N02)NH2 

XII-733 

172.57 

1411 

nitroaniline HCI 

(2;4,1) 

C6H502N2CIHCI 

XII-733 

209.04 

1412 

nitrobenzene (o) 

nitrochlorobenzene 

CIC6H4NO2 

V-241 

157.56 

1413 

nitrobenzene (m) 

nitrochlorobenzene 

CIC6H4NO2 

V-243 

157.56 

1414 

nitrobenzene (p) 

nitrochlorobenzene 

CIC6H4NO2 

V-243 

157.56 

1415 

nitrobenzene sul- 

(6;3,1) 

CIC6H3(N02)S03H- 

XI-73 

273.65 


fonic acid 


2H2O 



1416 

nitroethane (1,1 ) 


CH3CHCINO2 

1-101 

109.52 

1417 

nitroethane (1,2) 


CICH2CH2NO2 

1-101 

109.52 

1418 

nitronaphthalene 

(1.4) 

C1C,oH6N02 

V-555 

207.61 

1419 

nitronaphthalene 

(7,1) 

CIC,oH6N02 

V-556 

207.61 

1420 

nitropropane 

(1,1) 

C2HsCH(CI)N02 

1-116 

123.54 

1421 

nitropropane 

(2,2) 

(CH3)2C(CI)N02 

1-116 

123.54 

1422 

nitrosoethane 


CH3CH(CI)N0 

1-99 

93.52 


(1,1) 





1423 

pentabromoethane 


CICBr2CBrs 

1-95 

459.06 

1424 

phenetole (a) 


CIC6H4OC2H5 

VI- 184 

156.61 

1425 

phenetole (p) 


CIC6H4OC2H5 

VI-187 

156.61 

1426 

phenetole (/3) 


C6H5OCH2CH2CI 

VI- 142 

156.61 

1427 

phenol (o) 


CIC6H4OH 

VI- 183 

128.56 

1428 

phenol (m) 


CI-C«H40H 

VI-185 

128.56 

1429 

phenol (p) 


CIC6H4OH 

VI- 186 

128.56 

1430 

phenol sulfonic 

(4;1,2) 

CICsH 3 ( 0 H)S 03 H* 

XI-234 

226.63 


acid 


H2O 



1431 

phenol sulfonate 

(4;1,2) 

C 6 H 40 Cl(S 03 Na) 

XI-234 

230.61 


Na 





1432 

phenoxyacetic acid 

(1,2) 

CIC6H4OCH2CO2H 


186.59 

1433 

phenylenediamlne 

(2;1,4) 

C1C6Hj(NH2)2 

XIII-117 

142.59 

1434 

phenylenediamine 

(2;1,4) HCI 

C6H7N2CI-2HCI 

XIII-117 

215.52 

1435 

phenylphenacyl 

(4;r,4') 

C1C*H4C6H4C0- 


309.59 


bromide 


CHzBr 



1436 

o-phenylphenol (2) 

' (2;6,1) 

1 C6H5C6H3(C1)0H 


204.65 

1437 

o-phenylphenol (4) 

(2;4,1) 

C«H5C6H3(CI)0H 


204.65 

1438 

p-phenylphenol 

(4;2,1) 

C6H5C«H3(CI)0H 


204.65 


(2) 





1439 

phenyl-4-tol uene- 

(4,1 ;1', 2') 

CH3C«H4S03- 


282.74 


sulfonata (2) 


C 6 H 4 C? 



1440 

phenyl-4-toluene- 

(4,1 ;1 ',4') 

CH3C«H4S03- 


282.74 


aulfonate (4) 


C6H4CI 



1441 

phthalic acid 

(4;1.2) 

CIC«H3(C02H)2 

IX-816 

200.58 

1442 

propionic acid (a) 

(dl) 

CHrCHCI CO 2 H 

n-248 

108.53 

1443 

propionic acid (/S) 


CICHz-CHrCOzH 

11-249 

108.53 

1444 

propionyl chloride 

(0) 

CICH2CH2COCI 

11-250 

126.98 

1445 

propyl acetate (fi) 


CHjCOzCHz-CHCl- 

11-129 

136.58 




CH3 



1446 

propyl acetate (y) 


CH3C02(CHa)zCH2Cl 

*11-58 

136.58 

1447 

iso-propyl acetate 

(0) 

CH3C02CH(CH3)- 

11-130 

136.58 




CH2CI 



1448 

propyl chloroform- 

'Y-chloropropyl 

ClCOr(CH2)2CH2CI 


157.00 


ate (y) 

chlorocarbonate 




1449 

propyl p-toiuene- 


CHs-CsHa-SOz- 


248.72 


auifonate (y) 


(CH2)2CH2CI 




Chloro-nitrophenol 4698-4706 Chloro-propane 5400-1 Chloro-propyne 5343 

Chloro-nitrototuene 4682 Chloro-propanol 5462 Chioro-pyromucic acid 1385 

Chloro-nonane 4928 Chloro-propene 202, 5345-6 Chloro-succtnimide 5659 

Chloro-octane 4975-6 Chloro-propyl alcohol 6280 Chloro-thymol 5939 

Chloro-pentane 442-8 Chloro-propyl alcohol (too) 5462 Chloro-toiuana (w) 796 

Chloro-phenylacetophcnone 5215 Chipi'o-propyl chlorooarbonate 1448 Chloro-trinitrobenzana 

Chioro-picrin 4697 Chloro-propylena 202, 5345-6 5306 

Chloro-prene 1345 Chloro-propylene oxide 2879 Chloro^xanol 1436^ 



ORCANIC COMPOUNDS 


m 


No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Melting 
Point ®C. 

Bmling 
Point ®C. 

Solubility in 100 Parts | 

Water 

Alcohol 

Ether 

1410 

yel. nd./ 


107-8 



8.; i. Ig. 

8. ; 8. CS 2 


aq. 



50% ac. 

1411 

pi. 




d. 



1412 

mn. nd. 

1 . 305^® 

32.5 

245 . 575*«in 

i.; s. bz. 

8. h. 

8. 

1413 

yel. rhb. al. 

1.534 

44.4(23.7) 

235.6 

i.; 8. chi. 

V. 8. h. 

V. s. ; s. ac. 

1414 

mn. pr. 

1 . 520'8® 

83-4 

2427*'*““ 

i. 

V. s. h. 

V. s. 

1415 

tri, ;.q. 


- 2 H 2 O, 

d. 165-70 

V. 8. 

V. sl. 8. 

sl. s. 




110 





1416 

col. Iq. 

1 . 258f 


1 24-5758““ 

<0.4 



1417 

col. Iq. 

1 . 4057® 


173-4 

d. HCI 


1418 

yel. nd./al. 


85 


i. 

s. 

8. 

1419 

yel. nd./al. 


116 


i. 

g 

g 

1420 

Iq. 

1 .209|^® 


140-3 

<0 880® 



1421 

Iq. 

1.1 93M" 


134 8l. d.* 

<0.580® 

8.; i. aik. 

8. 

1422 

col. If. or 


65 


i P 


V S * V s 


b. Iq. 




NaOH 

al. 

pet. 

1423 

cr. 


170 d. 





1424 

col. Iq. 



208 

8. bz. 



1425 

Iq. 


21 

212 



1426 

col. Iq. 

1.1 47^" 

27-8 

221754iBn> 

V. si. s. 

V. s.; 8. bz. 

V. s. ; 8. act. 

1427 

col. Iq. 

1.24lVr^" 

a7;0O; 

175-6 

si. 8. 

s. 

s. aik. 




y4.1 





1428 

nd. 

1 . 2688*® 

32-3 

214 

si. 8. 

8. 

8. 

1429 

nd. 

1.306^^** 

41-3 

217 

V. sl, 8. 

V. 8. 

V. s. 

1430 

hyg. pi. / 


75-6 


w « • i 


V. sl. 8. 


aq. 



bz. 

i. chi. 

1431 

nd./aq. 







1432 

col. nd./aq. 


146-7 


0.5*0® 

2185® 

985®; i. bz. 

1433 

nd./bz. Ig. ' 


64 


8. 


1 

1434 

nd. 






t . . . . 

1435 



126-7 


j 

s. h. 

i 

i. 

1436 

col. nd. j 

col. Iq. 

1.234§r 

6 

317-8 

8. alk. 

1 

09 

1437 

yel. nd. 


67-71 

312 

i. 1 8. cct4 

8585® 

25085® 

1438 

col. cr. 


78-80 

323 

0.0385®; 

>10085® 

>10085® 






s. al. 

act. 


1439 

col. rhb. 1 


68-70 



t 


1440 

col. rhb. 


78-80 


i. 

s. h. 

V. 8. 

1441 

nd./al. 


160.5 

-H 2 O. >150 

8. 

8. 

1442 

col. Iq. 

1.306*® 

<-20 

186 

to 

CD 

CD 

1443 

col. If. 


40-2.5 

203-576*niin 

V. 8. 

V. 8. 

V. 8. 

1444 

col. Iq. 

1 .331^*® 


143-57«3inni 

i d. 

d. 


1445 

col. Iq. 

1 . 098“® 


1 52-3750““ 

i. 

S. 

S. 

1446 

Iq. 

1 . 250“® 


163-5787mm 




1447 

col. Iq. 

1 


149-50 




1448 

It. yet. Iq. 



58-608““* 

d. 

d. 


1449 

col. Iq. 



1 50-1*-5““ 











* Explodes on rapid heating. 
Chloro-xylene 6488-90 
Chloroprene 1345 

Chloryiene 6155 
Choky gas 1^7 
Choiaic acid 5697 
Choialic acid 1487 
Cholesterin 1480 


Choline sinapate, 
cf. aikd. 

Cholyl-chotiC acid 3440 
ChoiyI-glycIne 3440 
Chondodendrine, cf. afkd. 
C. H. Q. 1386 
Chromogen-I 2359 
Chromotrope-2B 4647 


Chromotrope acid 2359 
Chromotropic acid 2359 
Chrysanthranol 2296 
Chrysatropic acid 5604 
Chrysazin 2301 

Chrysazin carboxylic acid 2306 
Chrysazol 2294 
Chryseic acid 4776 




PHYSICAL COJMSTANTS OF 




No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 


Chloro 





1450 

pyridine (2) (a) 


CICSH4N 

XX-230 

113.55 

1461 

pyridine (3)(^) 


CI-C5H4N 

XX-230 

113.56 

1452 

pyridine ( 4 )( 7 ) 


CIC5H4N 

XX-231 

113.55 

1453 

quinoline ( 2 ) 


ChC 9 H 6 N 

XX-359 

163.60 

1454 

quinoline (3) 


CICsHfiN 

XX-359 

163.60 

1455 

quinoline (4) 


CICsHeN 

XX-360 

163.60 

1466 

quinoline (5) 


CICgHfiN 

XX-360 

163.60 

1457 

quinoline ( 6 ) 


CICsHfiN 

XX-360 

163.60 

1458 

quinoline (7) 


CIC9H«N 

XX-361 

163.60 

1459 

quinoline ( 8 ) 


CIC^HsN 

XX-361 

163.60 

1460 

resorcinol 

C4;1.3) 

CIC6H3(0H)2 


144.56 

1461' 

salicylaldehyde 

(5;2.1) 

CIC6H3(0H)CH0 

VIII-53 

156.57 

1462 

styrene (a) 


CsHs-CCIrCHi 

V-476 

138.59 

1463 

styrene (tu) 


CttHs-CHiCHCI 

V-476 

138.59 

1464 

succinic acid {dl) 


(CHCICH2):(C02H)2 

11-619 

152.54 

1465 

tetrabromoethane 

( 1 , 1 , 2 , 2 ) 

Br 2 CHCBr 2 CI 

1-95 

380.15 

1466 

toluene (o) 

tolyl chloride 

CIC6H4CH3 

V-290 

126.58 

1467 

toluene (m) 

tolyl chloride 

Cl C*H4 CH3 

V-291 

126.58 

1468 

toluene (p) 

tolyl chloride 

CIC,H4CH3 

V-292 

126.58 

1469 

o>toluidine (m) 

(5;1,2) 

CIC 6 H 3 (CH 3 )NH 2 

XII-835 

141.60 

1470 

p-toluidine (m) 

(3;l,4) 

CIC«H 3 (CH 3 )NH 2 

XII-989 

141 .60 

1471 

tribromoethane 

( 1 , 1 , 2 ) 

BrCH 2 CCIBr 2 

1-94 

301 . 24 

1472 

tribromomethane 


CICBrs 

1-68 

287.22 

1473 

vinylarsine di- 

Lewisite 

CICH.CHAsClz 


207.32 


chloride 





1474 

€>-xylene (3) 

xylyl chloride (o) 

CIC«H3(CH3)z 

V-363 

140.61 

1475 

o-xylene (4) 

(4;1.2) 

CIC«H3(CH3)2 

V-363 

140.61 

1476 

p-xylene ( 2 ) 

(2;1,4) 

CIC,H 3 (CH ,)2 

V-384 

1 140.61 

1477 

Chloroform 

trichloromethane 

CHCI 3 

1-61 

i 119.39 

1478 

Chlorogonin 


C27H44O4 


432.62 


(pseudo) 




1479 

Choleic acid 

deoxychoiic acid 

C24H40O4 


392.56 

1480 

Cholesterol 

cholesterin 

C 27 H 45 OHH 2 O 


404.65 

1481 

Cholesterol (eppi al 1 o) 


C27H4SOH 


386.64 





1482 

Cholesterol {iso) 


C27H45OH 


386 . 64 

1483 

Cholesteryl acetate 


CHiOOz'Cz? H4S 


428 . 67 

1484 

benzoate 


C 6 H 5 C 02 C 27 H 45 


490 . 74 

1485 

benzoate {iso) 


C6H5CO2C27H4S 



490.74 

1486 

propionate 


C2HsC02'C27H45 


442.70 

1487 

Cholic acid t 

cholalic acid 

C 23 H 3 «( 0 H),C 02 H. 


426.58 




HzO 



1488 

Choline 

bilineurine 

(CH 3 ) 3 N( 0 H)CH 2 * 

IV-277 

121 .18 




CH 20 H 



1489 

hydrochloride 


CsHmONCI 

IV-280 

139.63 

1490 

Chromone 

benzo- 7 -pyrone 

C*H 4 C 0 CH;CH 0 

1 j 

XVII-327 

146.14 

1491 

Chrysammic add 

tetranitro- 

(N02)4C,4H2(0H)202 

Vin-461 

420.20 


(2,4,5,7;1,8) 

chrysazine 




1492 

Chrysarobine 

d i hydroxy- methyl- 

C 15 H 12 O 3 

VIII-335 

240 . 25 



anthranol 




1493 

Chrysene 


CiiHiz 

V-718 

228.28 


tSee also No. 3440. Cinchoiepjdine 4370 Clnchophen 6234 

Chrysoidine 1698 Cinchomeronio^eld 5499, 5501 Cinchotine, of. aikd. 

Chrysoldine orangi^ 1699 Cinchonamine, of. aikd. Cinchovatine, of. aikd. 

Chrysaphanol 1495t Cinchonidine, cf. aikd. Cineole 3217 

Cioutino, cf. aikd. Cinchonine, cf. aikd. Cinnamein 798 

Cignolin 2296 





ORGANIC COMPpCNDS afts 


No. 

Crystalline 
Form and 
Color 

Specific 
Gravity - 

Meltinir 
Point °C- 

Boilina 
Point ®C. 

1 Solubility in 100 Parts 

Water 

Alcohol 

Ether 

1450 

oil 

1 .20515® 


166716mm 

s. 



1451 

Iq. 



148744mm 




1452 

Iq. 



147-8 




1453 

nd./aq. ai. 


37-8 

27575tmm 

i.; V. s. bz. 

8.; V. 8. Ig. 

V. 8. 

1454 

hyg. iq. 



255743mm 




1455 

cr. , 

1.251^“ 

34 

260-1766mm 

s. HCI 

V. 8. , 

V. 8. 

1456 

nd. 


45 

256 




1457 

1 

nd. 


40-1 

261 -2760mm 




1458 

nd./al. 


31-2 

267-8 




1459 

yel. oil 


<20 ' 

288 


V. 8. 

V. 8. 

1460 

wh. amor. 


105-7 




8. 


pd. 






1461 

pi. /at. 


99 





1462 

Iq. 

1.102^® 


199 

i. 

8. 

8. 

1463 

Iq. 

1.1 10^-® 


199 

i. 

s. 

8. 

1464 

col. cr. 

1.679 

153-4 


V, 8. 

V. 8. ac. 

V. sl. 8. chi. 

1465 

cr. 

3.36616® 

32-3 

200-5“5mm 

V. 8. chi. 

v.s. 

V. 8. 

1466 

col. Iq. 

1 .082^® 

-34 

159.5 

i.; 00 bz. 

8.; 00 chi. 

GO 

1467 

col. Iq. 

1 . 072%®-® 

47.8 

161 .6 

i.; w bz. 

8.; oo chi. 

OD 

1468 

col. Iq. 

1 1.070%-® 

7.5 

162.2 

i.; 00 bz. 

8.; 00 chi. 

C3D 

1469 

If./al. 


29-30 

236-8730mm 




1470 

Iq. 

1.151“® 

7 

222-3 

i. 



1471 

iq. 

2.60216® 


1 65-72*5mm 




1472 

If. 

1 2.7115® 

55 

160 

j 



1473 

col. Iq. 

1 . 888%® 


190 

! 1. 



1474 

col. Iq. 

<-20 

189.5 


OD 

00 

1475 

col. Iq. 

1.06HI’ 

<-20 

191.5 




1476 

col. Iq. 


186.8 




1477 

col. Iq. 

1 . 489“® 

-63.5 

61.2 

0.82»® 

00 

00 

1478 

cr. 


268-70 


1. 

si. S. 

V. sl. s. 

1479 

col. cr./al. 


172 


si. 8. C. 

1 

8.; 8. alk. 

s. ac.;8.act. 

1480 

rhb./al. 

1.067 

149-51 

SUbl.l’Omm 

0.26“® 

1 .117®; 

18;».bz. 




(anh.) 



11780 


1481 

nd./act. 


84 

i 

i.; 8. bz. 

8.;s. chl. 

! V. 8. 

1482 

nd./et. 


j 137-8 


s. h. ac. 

8. h. 

V. 8. 

1483 

col. nd. 


1 113-4 


i. 

si. 8. h. 

V. 8. 

1484 

tet. cr. 


146.6 



V. si. 8. h. 

8. 

1485 

wh. pd. 


191-5 



si. s. h. 

s. 

1486 

col. fl. 


95-7 


i. 

si. 8. 

8. 

1487 

rhb. cr./ 


195 (anh.) 



0.03; 8. 

1 ® 

: 5; 8. act. 

1.4; 8. alk. 


aq. 




ac. 



1488 

syrup 




V. 8. 

V. 8. abs. 

i. 

1489 

delq. nd./ 




V. 8. 

V. 8. 



al. 







1490 

nd./pet. 


58-9 


i. ; s. bz. 

S. 

8. ; 8. chi. 

1491 

yel. mn. 


d. 

expl. 

V. 8l. 8. h. 

8. 


1492 

yel. If. 


202-6 


i. aq. 

st. 8. c. ; 

si. 8. c. bz. 





NazCOs 

8. H 2 SO 4 


1493 

col. rhb. 


251 

448 

i. 

0.116® abs. 

V. sl. 8. 


Cinnamene 5646 Ci nnamoy I cocaine, cf. alkd. Cinnyi cinnamate 1508 

Cinnamic acid dibromide 1830 CInnamoyl ecgonine methyl ester, Citramide 1517 
Cinnamide 1502 cf. aikd. CItrene 3973 

Cinnamoi 5646 Cinnamyl cocaine, cf. aikd. Citridic acid 141 

Cinnamon oil 1501 Cinnamyl eugenoi 3221 Citronin-A 3241 

Cinnamone 1775 Cinnamyiidene acetophenone 1506 





PHYSICAL CONStANTS W 


ChrysoquinoiM 

Cinnamic acid (cis) 
acid (trana) 

Na salt 
acid (fso) 

aldehyde 
amide 
anhydride 
carboxylic acid (o) 
chloride 
Cinnamal 

acetophenone 
Cinnamyt alcohol 
cinnamate 
Cinnamoyl-p- 
hydroxyphenyl 
i urea 

Citraconic acid (da) 
anhydride 

Citral (a) 

semicarbazone 

Citramalic acid 

(dl) 

Citric acid 


Citronellal («f) 
Citronellol (d) 

Citronelfyl acetate 
Citrulline (dl) 

Cu salt 

Cofebrin hydro- 
chloride 

Collidine (a) 

Collidine (fi) 
Collidine (y) 

Congo red 


Citrophen 6108 
CItropten 3971 
Citrylidene acetone 3915 
Claus and Volz o-acid 4512 
Clavicepstn, cf. plcde. 
Clove's acids 4545-7 
CN (cry now) oas 1303 
Cocaine, cf. alkd. 


anthraquinono 


allocinnamic acid 


phenyl acrolein 
cinnamide 


cinnamylidene 
acetophenone 
styryl carbinoi 
styracin 
efbon 


methyl-maleic acid 


methyl-malic acid 


rhodinal 

2,6-dimethyl- 

octene-l-ol-S 

of-N H2-5-carbami- 
dovaleric acid 

2,4-diOH-phenyl- 


diPh-bis-azonaph- 
thionic acid 


Formula 

Beil. 

Ref. 

Formula 
Weight ' 

C15H10O4 

XVIII- 124 

254.23 

C, 4 H 5 ( 0 H) 2 (CH 3)02 

VIII-470 

254.23 

C,oH 6 (CO) 2 C 6 H 4 

1 1 

VII-827 

258.26 

CsHs-CHiCHCOzH 

IX-591 

148.15 

CeHs-CHiCHCOzH 

IX-572 

148.15 

CgHs-CHrCHCOzNa 

IX-580 

170.14 

CeHs-CHiCHCOzH 

IX-592 

148.15 

CsHs-CHiCH-CHO 

VII-348 

132.15 

CfiHs-CzHz-CONHz 

IX-587 

147.17 

(CfiHsCHiCHCOzO 

IX-586 

278.29 

(•C 6 H 4 C 2 H 2 .)(C 02 H )2 

IX-898 

192.16 

CeHs-CH.-CHCOCI 

IX-587 

166.60 

C 56 H 5 (CH:CH) 2 C 0 - 

VII-499 

234.28 

CeHs 



CsHs-CHrCH CH2OH 

VI-570 

134.17 

C8H7CO2C9H9 

IX-585 

264.31 

CeHs-CHrCHCOz- 


282.29 

C6H4NHCONH2 



CH3C(C02H):CH. 

11-768 

130.10 ; 

CO2H 



CHs-CiCHCOOCO 

1 r 

XVII-440 

112.08 : 

1 ^1 

CgHisCHO 

1-753 

152.23 

CioHisrNNHCONHz 

III- 109 

209.29 

CH3C(0H)(C02H)* 

ni-444 

148.11 

CH2CO2H 

j 


HOzCCHz-CCOH)- 

ni-556 

192.12 i 

(CO2H) CH2 CO2H ! 



HOzCCHOHCH- | 

ni-555 

192.12 1 

(C02H)-CH2C02H 



CsHjOCCONHz)! 

ni-569 

189.17 

C9H,7 CHO 

1-745 

154.24 

C10H20O 

1-451 

156.26 

C12H22O2 

n-139 

198.30 

NHzCONHCCHzlr 


175.19 

CH'(NH2)C02H 



(C 5 H, 203 N 3 ) 2 Cu 


411.93 

(HOzC^HjCHCOH). 


219.67 

CH(NH2)CH3HCI 



CH3C5H3NC2H5 

XX-248 

121.18 

CH3C5H3NC2H5 

XX-250 

121.18 

(CH 3 ) 3 C 5 H 2 N 

XX-250 

121.18 

[C,oH 5 (NH 2 )(S 03 Na)- 

X VI-410 

696.66 

N:NC 6 H 4]2 




Goctaurine, of. alkd. 
Codamine, cf. alkd. 
Codeine, cf. alkd. 
CoeruHonone 1264 
Coffeann, cf. alkd. 
Colchicine, cf. alkd. 
Colocynthm, cf. glcde. 
Cologne spirit 2946 


Colognegite 1247 
Colonial spirit 4100 
Columbamine, cf. alkd. 
Columbian spirit 4100 
Conchinine, cf. alkd. 
Conessine, cf. alkd. 
Conhydrine, cf. alkd. 
Conicine, of. alkd. 



ORGANIC COMPOUNDS 


»7 


No. 

Crystalline 

Speci6c 

Melting 

Boiling 

Solubility in 100 Parte 


Color 

Gravity 

Point °G. 

Point °C. 

Water 

Alcohol 

Ether 

1494 

yel. pi. 


275 

suhl. 

i.; 8. alk. 

0 . 6 c.; 

el. 8 .; 







2.5 h. 

i. bz. 

1495 

yel. If./al. 


195 

subl. si. d. 

i. c.; 8. 

8 . h.; 8 . 

8 l. 8 .; sl. 8 . 






bz. 

act. 

pet. 

1496 

or. nd. 


235-40 

subi. 

i. 

8. h. 

V. 8 l. 8 . 

1497 

mn, pr. 

1 . 284^° 

68 





1498 

mn. pr. 

1.245 

133 

300 

0.04’ 8° 

24200 abs. 

V. 8. 

1499 

wh. cr. pd. 


d. >115 


9 c.; 5 h. 

0.6 

8 . gly. 

1500 

mn, pr. 


58-9(42) 

256 d. 

16.6c. 

s. 

8 . 






pet. 



1501 

Iq. 

i.iiofr 

7.5 

252 ±, si. d. 

V. sl. s. 

4, 50% al. 

OD 

1502 

nd./bz. 


145-6 





1503 

nd. / al. 


135-6 





1504 

nd./et. 


173-5d. 

-H 2 O. d. 

V. sl. s. 

8. ; i. bz. 

V. sl. 8. 

1505 

cr. 


35-6 

251-3 si. d. 

d. 

8. CCI4 

8. pet. 

1506 

yel. nd./ 


£r 102 ; 


8. H2SO4 


sl s 


al. 


/3235 





1507 

nd. 

^.040U" 

33 

257.5 

sl. s. 

V. 8. 

V. S- 

1508 

nd. or pr. 

1 .085’* 

44 


i. 

4 c. ; 33 h. 

33; 8 . bz. 

1509 

wh. cr. pd. 


204 


i.; i. alk. 

s.; s. act. 

8. oil 

1510 

nd. 

1.617 

91 d. 


> 8. 3200 

8. ; V. sl. s. 

8 .; i. bz.; 







chi. 

i. CS2 

1511 

Iq. 

1 . 25^/-® 

7-8 

213-4 

d. 

V. s. 

V. 8. 

1512 

cot. oil 

0.89OV-‘’ 


228-9 si. d. 

t. 

CX> 

00 

1513 

cr./ac. 


a164 








^171* 





1514 

1 mn. pr. 


117-9 


a.; i. bz. 

V. s. abs. 

V. 8. act. 

1515 

i 

i cr.*'* 

1 . 542-V-® 

153 

d. 

133 c. 

76’ 5°, abs. 

2. 2’s°, 








abs. 

1516 

cr. 


d. 100 


s. 



1517 

cr. /aq. 


210-5 d. 



2.7’8°; 

j. 






1 

33.31000 



1518 

col. oil 

0.855’7 50 


204-8 

V. sl. s. 

GO 

00 

1519 

col. oil 

0.856«° 


221 . 57551 am 

V. sl. s. 

CO 

00 

1520 

col. Iq. 

0.893’ 7-5® 


172-3**®“ 




1521 

col. pr./ 


I 202-26 ± 


a. 

i. abs. 

I. 


aq. Me al. 







1522 

cr./aq. 


257-8 d. 


i. 0, 



1523 

wh. cr. pd. 


178-9d. 


66 

7 

j. 

1524 

Iq. 

0 . 9350 ° 


1 77 . 87m™® 

1 

8 ). 8. c. ; 

s. 

8. ; 8. bz. 






V. sl. 8. h. 



1525 

Iq- 

0.9660° 


195-67**«>» 

i. 

s. 

V. 8, 

1526 

Iq. 

0.917’*° 


171-2 

sl. s. h. 

V. s. 


1527 

red 




sl. 8. h. 

sl. 8. h. alk. 

i. 


♦ Mixture of a 4- m. p. 135°. 

♦♦ Crysts./aq. +IH 2 O; -HzO, 100-32°. 
Coniferin, of. glcde. 

Coniine, cf. aikd. 

Conquinine, cf. alkd. 

Convallamarin, cf. olcde. 

Convaltarin« cf. gJode. 

ConvolvuUn, of. glcde. 


Conydrine, cf. aIkd. 
Conyrine 5443 
Coprosterol 2276 
Corailin(e) 593i 
Cordianine 181 
Cordol 6110 
Coriamyrtin, cf. glcde. 
Ooriandrol 3974 


Corn sugar 3618 
Cornutine, cf. aikd. 
Corporin 5334 
Corulignone 1264 
CorybulPine, cf. aikd. 
Corycavine, of. aikd. 
Corydaline, cf. aikd. 
Corynine, of. aikd. 





PHYSICAL CONSTANTS OP 


No. 

4 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

1528 

CotiHerin 


Ci«H2z0r2H20 


378.37 

1529 

Coniferyl alcohol 


C 10 H 12 OJ 

VI-1131 

180.20 

1630 

Conylene 

octadiene-x,x 

CsHm 

1-258 

110.19 

1531 

Coumaric acid (o) 

o-hydroxy-cin- 

H0C«H4C2H2C02H 

X-288 

164.15 


(trana) 

namic acid 




1532 

acid (m) 

m-hydroxy-cinnamic 

H0CeH4C2H2C02H 

X-294 

164.15 

1633 

acid (p) 

p-hydroxy-cinnamic 

H0C«H4C2H2C02H 

X-297 

164.15 

1534 

Couftiarin 


C9H,02 

XVn-328 

146.14 

1535 

Coumarin (iao) 


C6H4CH:CHC00- 
1 1 

XVII-333 

146.14 

1536 

3-car boxy (ic acid 


C6H4CH:C(C02H)- 

1 

XVin-429 

190.15 




COO 

j 



1537 

Coumariffiic acid 

o-hydroxy-cin- 

H0C6H4CH:CH- 

X-291 

164.15 


(o)(ci«) 

namic acid 

CO 2 H 



1538 

Coumarone 


C«H4CH:CH0 

1 1 

xvn-54 

118.13 

1539 

Creatine 

methyl-guanyl- 

HN:C(NH2)N(CH3)- 

IV-363 

149.15 



glycine 

CH 2 CO 2 HH 2 O 



1540 

Creatinine 

methyl-glyco- 

HN:C.N(CH3)CH2- 

XXIV-245 

113.12 



cyamidine 

1 






CONH 

1 



1541 

picrate 


C4H70N3C«H307N3 

XXIV-246 

342.23 

1542 

picrate 


C 4 H 7 ON 32 C 6 H 3 O 7 N 3 

XXIV-246 

571.34 

1543 

Creosole 

(3;1,4) 

CH 30 C 6 H 3 (CH 3 ) 0 H 

VI-878 

138.16 

1544 

Cresidine 

2-N H 2-4 Me-anisole 

CH3C«Hj(OCH3)NH2 

XIII-602 

137.18 

1545 

Cresol (o) 

o-methyl-phenoi 

CH 3 'C 6 H 40 H 

VI-349 

108.13 

1546 

Cresol (m) 

m-methyl-phenol 

CH 3 C 6 H 40 H 

VI-373 

108.13 

1547 

Cresol ip) 

p-methyl-phenol 

CH 3 C 6 H 40 H 

VI-389 

108.13 

1548 

phthalein (o) 


C 6 H 4 COOC; 
i i 

I XVin-153 

346.36 




(C«H3CH30H)2 

1 


1649 

phthalin (o) 

(4',4"-diOH, 2- 

H 02 CC«H 4 CH: 

X-456 

348.38 



CO 2 H, 3',3"-diMe) 

(C#H 3 CH 30 H )2 



1550 

sulfonphthalein 

cresol red 

C*H 4 S02'O C: 

1 1 

XiIX-91 

382.41 


(o) 


1 ._l 

[C*HrCH,OH )2 



1561 

sulfonphthalein 

metacresol purple 

C 21 HieOsS 


382.41 


(m) 





1552 

Cresyi f acetate (o) 

o-tolyl acetate 

CH 3 C 6 H 4 O 2 CCH, 

VI-355 

160.17 

1653 

acetate (m) 

cresatin 

CH,-C6H4 02 CCH 3 

VI-379 

160.17 

1554 

p-toiuenesul- 

(4;r,20 

CHjC6H4S03C6H4- 

XI-100 

262.31 


fonate (o) 


CHi 



1555 

Crocetin (a) 

gardenin 

C 20 H 24 O 4 

XXX-106 

328.39 

1556 

Croconic acid 

crocic acid 

C50,(0H)2-3H20 

VIII-488 

196.11 

1557 

Crotonic acid (a) 

butenoic acid 

CH,.CH:CHC02H 

11-408 

86.09 

1558 

acid ifi) icia) 

i«o-crotonic acid 

CH 3 CH:CHC 02 H 

11-412 

86.09 

1559 

aldehyde (a) 

2 -butene- 1 -al 

CHsCHrCHCHO 

1-728 

70.09 


amide 

crotonamide 

CHjCHzCHCONHj 

11-412 

86.10 


anhydride 


(CH,CH;CH‘C0)20 

11-411 

164.16 


t See also under toiyi. 
Corytuberine, cf. aikd. 
Cotarnlne, cf. aikd. 
Cotoin 2347 
Cotton red-4B 733 


Cresatin 1563 
Cresol purple 1561 
Cresol red 1550 
Creeorcinol 2371 

Cresot(in)ic acid 3836, 3839, 3841 


Cresyi-, cf. also toiyi. 

Cresyi benzoate 6013-5 
Cresyi ethyl ether 3173-9 
Cresyi ethyl auifkte 3176 
Cresyi methyl ether 4399-4401 








ORGANIC COMPOUNDS 



Creayi mathyl sulfide 4402 Cresyl salicylate 6038-40 Croceln(e) acid 4512 

Cresyi phosphate 6351-3 Cresyl thiophosphate 6356-8 Crocic acid 1556 

Cresyl phosphite 6354-5 Cresyiic acid, mixt. of 1545-7 Crocin, cf. plcde. 

Cresyl phthslate 2841 Croceic acid 4512 Crotonaidenyde 1559 
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No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

1562 

Crotonic chloride 


CHj'CHrCHCOCI 

11-41 1 

104.54 

1563 

nitrile 

propenyl cyanide 

CHa-CHiCHCN 

11-412 

67.09 

1564 

Crotonyl acetate 

crotyl acetate 

CH 3 CO 2 C 4 H 7 

11-137 

114.14 

1565 

alcohol 

2 -butene- 1 -ol 

CHaCHrCHCHzOH 

1-442 

72.10 

1566 

chloride 

crotyl chloride 

CHa-CHrCHCHzCI 

1-205 

90.55 

1567 

chloride (tao) 

iao-crotyl chloride 

(CH3)2C:CHCI 

1-209 

90.55 

1568 

iodide 

1 -iodo-butene -2 

CH3CH:CHCH2l 

1-206 

182.02 

1569 

Cryogenine 

3-semicarbazido- 

benzamide 

H2NCONHNH- 

C 6 H 4 CO.NH 2 


194.19 

1570 

Cryptoxanthin 

provitamin A 

C 40 H 56 O 

XXX-93 

552 . 85 

1571 

Cuminyl alcohol 

cumin alcohol (p) 

(CH3)2CHC6H4* 

CH 2 OH 

VI-543 

131 .21 

1572 

chloride 

I'-chlorocymene 

C 3 H 7 *C 6 H 4 -CH 2 CI 

V-423 

168.66 

1573 

Cumyl phenol (p) 

(1,4) 

H0C6H4C(CH3)2- 

CsH, 


212.28 

1674 

Cupferon 


C6H5N{N0)0NH4 

X VI-669 

155.16 

1676 

Curcumin 

i 

Czi HzoOe 

VIII-554 J 

1 

368.37 

1576 

Cyamelide 


(CNOH)* or 
(CN0H)3 

III-35 

(43.03)« 

1577 

Cyanamido 

carbamic nitrile 

H 2 NCN 

III-75 

42.04 

1578 

Cyananilido 

phenyl cyanamide 

CsHs-NHCN.^HjO 

XII-368 

127.14 

1579 

Cyanic acid 


HOCNt 

III-33 

43.03 

1580 

Cyanine 

1,1'-di-tso-amyl-4, 
4'-qui nocyanine 
iodide 

C29H35N2I 

XXIII-299 

538.51 

1581 

Cyano-acetamide 


NCCH 2 CONH 2 

11-589 

84.08 

1582 

acetanilide 


C 6 H 5 NHCOCH 2 CN 

XII-294 

160.17 

1583 

acetic acid 

nitrilomalonicacid 

H 02 CCH 2 CN 

11-583 

85.06 

1584 

acetoacetic ester 


CH3C0CH(CN). 

CO 2 C 2 H 5 

III-796 

155.15 

1585 

benzoic acid (p) 


HO 2 CC 6 H 4 CN 

IX-845 

147.13 

1586 

benzyl chloride (o) 

1 

CICHZC 6 H 4 CN 

IX-468 

151 .59 

1587 

propionic acid (a) 


CH3CH(CN)C02H 

11-630 

99.09 

1588 

Cyanogen 

oxalic nitrile 

NCCN 

11-549 

52.04 

1589 

Cyanogen (para) 


(CN), 

11-553 

1 

(26.02), 

1590 

bromide 


Br.CN 

III-39 

105.93 

1591 

chloride 


CICN 

III-38 

61 .48 

1592 

iodide 


ICN 

III-41 

152.94 

1593 

sulfide 


NCSCN 

III- 180 

84.10 

1694 

Cyanuric acid 


(HNC0)3*2H20 

XX VI-239 

165.11 

1595 

Cycle- butane 

tetramethylene 

CH 2 CH 2 CH 2 CH 2 

1 1 

V-17 

56.10 

1596 

heptane 

suberane 

CH2(CH2)5*CH2 

1 i 

V-29 

98.18 

1697 

heptanone 

suberone 

CHzCCHzh-CO 

I 1 

vn-13 

112.17 


t HOCN in aq.: NH;C:0 (isocyanicacid) as vapor or in ether soin. 
Oretpnic acid dibromide 1826-7 Cryptopine; cf. aikd. 


Croidnic acid dichloride 1978-9 
Crotonyl, cf. also crotyl. 
Crotonyl chloride 1662 
Crotodyitne 1167 
Crotyl, of. also crotonyl. 

Crotoyl alcohol 1666 
Cry now gas 1303. 


Crystal Violet base 3692 
Crystal violet dye salt 3593 
Crystal violet leuco base 3596 
Cumene 5379 
Cumene (pseudo) 6254 
Cumenol 6433-5 
Cumenol (pseudo) 6265 


Cumic acid 5383, 5385 
Cumic alcohol 1571 
Cumidine 5375 
Cumidine (pseudo) 6250 
Cumin alcohol 1571 
Cuminic acid 5383, 5385 
Cuminic aldehyde 5377 
Cuminic amide 5386 
Cumylic acid 6259 





ORGANIC COMPOUNDS 


.401 



* Sealed tube. Cyanethyl carbonate 3032 Cyano-propyl alcohol 3758 

Cupreine, cf. aikd. Cyano-acetophenone (w) 742 Cyano-propylene oxide 2880 

Cupron 720 Cyano-benzene 716 Cyanuramide 4019 

Curangin, cf. glcde. Cyano>diallylamine 1682 Cyanuric acid (iso) 3313 

Cuacohygrine, cf. aIkd. Cyano-diethylamine 2143 Cyanuric chloride 6172 

Cuakhygrine, of. aikd. Cyano-furan 3345 Cyclamin, cf. glcde, 

Cuapidatin, cf. glcde. Cyano*i)uafiidine 2080 Cyclo-form 1045 

Cyanaoetic eater 3030 Cyano-phenyi chloride (iao) 5168 





402 


PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

BeU. 

Ref. 

Formula 

Weight 

1598 

Cycle heptane 

euberene 

CH2(CH2)4CH:CH 

1 ) 

V-65 

96.17 

1599 

hexadiene-1,3 

o-dihydrobenzene 

CeHa 

V-113 

80.12 

1600 

hexadiene-1,4 

p-dihydrobenzene 

CeHs 

V-113 

80.12 

1601 

hexane 

benzene hexa- 

CH2(CH2)4CH2 

V-20 

84.16 



hydride 

I - 1 



1602 

hexanhexol 

<f-inositol 

(CH0H)6 

VI-1192 

180.16 

1^03 

hexanhexol 

i-inositoi ; dambose 

(CH0H)6 

VI-1192 

180.16 

1604 

hexanhexona 

triquinoyl 

(C0)«-8H20 

VII-907 

312.19 

1605 

hexanol 

hexahydro-phenol 

CH2(CH2)4CH0H 

I 1 

VI-5 

100.16 

1606 

hexanone 

pimelin ketone 

CH2(CH2)4C0 

1 1 

VII-8 

98.14 

1607 

hexanone oxime 


CH2(CH2)4C:N0H 

1 1 

VII-10 

113.16 

1608 

hexanpentol 

d-quercitol 

CH2fCHOH)4CHOH 
i 1 

VI-1186 

164.16 

1609 

hexene 

benzene tetra- 

CH2(CH2)3CH:CH 

V-63 

82.14 



hydride 

1 1 



1610 

hexyl acetate 


CH 3 CO 2 CaHn 

VI-7 

142.19 

1611 

hexyl anisole (p) 


CH 30 C«H 4 C»Hi, 


190.27 

1612 

hexyl bromide 


C*H,iBr 

V-24 

163.06 

1613 

hexyl chloride 

chloro-cyclohexane 

C*H,,CI 

V-21 

118.61 

1614 

hexyl iodide 


C«HnI 

V-25 

210.07 

1615 

, hexyl phenol (o) 


HOC«H4CsHii 


176.25 

1616 

hexyl phenol (p) 



1 

1 

HOC«H4C«H,i 

VI-583 

176.25 

1617 

octane 

octamethylene 

CH2(CH2)6CH2 

1 i 

V-35 

i 

112.21 

1618 

1 pentadiene-1,3 


CH2CH:CHCH:CH 

i 1 

V-112 

66. 10 

1619 

pentane 

pentamethylene 

CH2(CH2)3CH2 i 

i 1 

V-19 

70.13 

1620 

pentanone 

keto-penta- 

CHi(CHz),CO 

VII-5 

84.11 



methylene 

1 1 



1621 

propane 

trimethyiene 

CHfCHrCHz 1 

i 1 ! 

V-16 

42.08 

1622 

Cymene (o) 

isopropyl-toi uene 

CH3C6H4CH(CH3)2 

V-419 

134.21 

1623 

Cymene (m) 

iso-cymene 

CH3-C»H4CH(CH3)2 

V-419 

134.21 

1624 

Cymene (p) 

cymene 

CH3'C6H4CH(CH,)2 

V-420 

134.21 

1625 

Cysteine (1) 


HSCHi-CHCNHi)* 

IV-606 

121.16 




CO 2 H 



1626 

hydrochloride 


C 3 H 702 NSHCI 

IV-506 

157.62 

1627 

Cystine (i) 


(HOjCCHCNHi)- 

IV-507 

240.29 




CH 2 SI 2 



1626 

Daphnetin 

7,8-diOH-coumarin 

OCOCHrCHCeHz: 

1 1 

XVin-100 

1 178.14 




(0H)2 



1629 

Deca-chiorodiphenyl 


CIsCc'CfCis 

V-580 

498.69 

1630 

diene-1,3 


CH,(CH2)5CH:CH- 

1-260 

138.24 




CHrCHi 



1631 

hydronaphthalene 

decalin (cue) 

CjoHia 

V-92 

138.24 

1632 

hydronaphthaiene 

decal in (trane) 

CioHft 

V-92 

138.24 


Cyclo-hexane carboxylic acid 3577 
Oyclo-hexylamine 326 
Cyclo-hexyl benzene 5t79 
Cyttamin 3590 
Cyateine thioformaoetat 2054 


Cyetogen 3599 
Cytisine, cf. aikd. 
O. A. gas 2712 
Oagenan 5668 
Dahra acid 4550-1 








ORGANIC COBIPOUNDS 


4(B 


Solubility in 100 Parts 
Water i Alcohol I Ether 



mn. 


253 

319 in vac. 

4 . 5 is° 

V. 8l. 8. 

i. 

mn./aq. 

1.752 

253 

3igiSmm 

2120 

i. abs. 

i. 

nd./aP' 


95-100 d. 



V sl 8 

V fil 8 

HNO* 




s. alk. 



col. hyg. 

0.962^^^-* 

23.9 

160-1 

3.6*0* 

8. 

8. 

nd. 







col. oil 

0. 947J/-‘’ 

-45 

155-6 

8. 

8. 

8. 

pr./lg. 


89-90 

204 8l. d. 

8.; 8l. 8. 

V. 8. 

V. 8. 





Iq. 



mn./aq. 

1 .685>3® 

234-5 


8. 

s. h. 

i- 

Iq. 

0.810V-® 

-103.7 

83.3 

V. 8l. 8. 

V. 8. 

V. 8. 

oil 

0.985J® 


1747S0iam 

i. 

GO 

00 

yei. rhb. 


58-9 


j 



col. Iq. 

1.324tr 


1657 Maimsl. 

i. 

8. 

8. 




d. 




col. Iq. 

0.977i^® 


142 

»• 

® bz. 

CO 

Iq. 

1 . 626f^® 


1 92742mm 




cr. 


50-5 

14810mm 

V. si. 8. 

V. 8. 

V. 8. : 3 . CCI 

col. nd./bz. 


132-3 

1 55-8’ 

i.;4*5* bz. 

70*** act. 

40**® 

cr. 

0.839^-* 

14.4 

150.1709mm 




col. Iq. 

0.805i^® 


41-2 

i. 

00 

00 

col. oil 

0.745»i5^‘’ ! 

-93.3 

49-50 

j 



oil 

^ 1 
0.948*0® 


129-30 

8l. 8. 



col. gas 

1 

! 

0.720 -790 

-126.6 

_34749mm 

i. 

8. 

8. 

col. iq. 

0.875^® 


177 

i. 

8. 

8. 

col. Iq. 

0.862»o 

<-25 

175-6 

i. 

s. 

8. 

col. Iq. 

0.857^^** 

-73.5 

176-7 

i. 

8. 

8. 

cr. pd. 




8. 

8. NH3 

8. ac. 

col. cr. 


175-8 d. 


V. 8. 

8. 

8. act. 

pi. /aq. 


d. 258-61 


0.011S® 

i. 

8. alk. 

HCI 







yel. nd./ 


255-6 

subl. 

8. h. 

V. 8. h.; 

V. al. 8.; 

aq. al. 





i. chi. 

i. bz. 

rhb. 


340 


i. 

V. si. a. 

V. al. 8. 

Ici. 

0.750*0® 


168-70 
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No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

1633 

Deca hydroquinoline 


C 9 H, 7 N 

XX-156 

139.23 

1634 

methylene glycol 

decandiol-1,10 

H0CH2(CH2)8CH20H 

1-494 

174.28 

1635 

Decane in) 


CH3(CH2)8CH3 

1-168 

142.28 

1636 

Decane (iao) 

2-methyl-nonane 

(CH3)2CH(CH2)6CH3 

1-168 

142.28 

1637 

Decane 

2,6-diMe-octane 

(CH3)2CH(CH2)3- 

1-168 

142.28 




CH(CH3)C2H5 



1638 

Decane (di-iao-amyl) 

2,7-diMe-octane 

l(CH3)2CHCH2CH2l2 

1-169 

142.28 

1639 

Decyi acetate (n) 


CH 3 CO 2 C 10 H 2 , 

11-135 

200.31 

1640 

alcohol in)(prim) 

decanol-1 

CH3(CH2)eCH20H 

1-425 

158.28 

1641 

alcohol (aec) 

decanol-4 

C2H5CH2CHOH- 

1-426 

158.28 




(CH2)5CH3 



1642 

alcohol itert) 

2-Et-octanol-3 

(C2H5)2C0H(CH2)4- 

1-426 

158.28 




CH 3 



1643 

alcohol (tert) 

4-Pr-hoptanol-4 

(C2H5CH2)3C0H 

1-426 

158.28 

1644 

alcohol (prim) 

2,6-di M6-3-meth- 

(CH 3 ) 2 CHCH(CH 2 - 

1-427 

158.28 



ylolheptane 

OH)(CHz) 2 CH: 






(CH3)2 



1645 

amine (n) 


CH3(CH2)8CH2NH2 

IV-199 

157.29 

1646 

chloride (n)(prim) 

1-chlorodecane 

CH3(CH2)8CH2CI 

1-168 

176.73 

1647 

iodide (n)iprim) 

1-iododecane 

CH3(CH2)8CH2l 

1-168 

268.19 

1648 

nitrate (n) 


C9H,9CH2.0N02 

1-425 

203.28 

1649 

nitrite (n) 


C9H,9CH20N0 

1-425 

187.28 

1650 

Decylene (a) 

decene-1 

CH2:CH(CH2)7CH3 

1-223 

140.26 

1651 

Decylene 

2,7-di Mo-octene-2 

(CH3)2CH(CH2)3* 

1-224 

140.26 




CH:C(CH3)2 



1652 

Decylene 

2-Me-5-Et- 

(CH3)2CH(CH2)r 

1-224 

140.26 



hapteno-5 

C(C2H5):CHCHj 



1653 

Decylene 

3,3,5-trim6thyl- 

C2H5C(CH3)2CH: 

1-224 

140.26 



heptona-4 

C(CH3)C2H5 

■ 


1654 

glycol 


CH 3 CH 0 HC(C 2 H 5 )- 


174.28 



(C4H9)CH20H I 



1655 

Desuelin 


C 23 M 2208 


394.41 

1656 

Dehydracetic add 

6- Me-3-aceto-2,4- 

C 8 H 804 

XVII-559 

168.14 



pyrandione 




1657 

Dehydro-andro- ' 

dehydro-iao-andro- 

C 19 H 2802 


288.41 


sterone 

sterone 




1658 

benzoylaceticacid 


CeHsCO CH CO CH: 

1 

XVII-575 

292.28 




1 

C(C 6 H 5 ) 0 C 0 

1 



1659 

Desoxalic acid 


•CH0H.C(0H)2: 

m-586 

194.10 




(C02H)3 



1660 

1 Desoxybenzoln 

phenyl-benzyi-ke- 

CeHs-COCHzCeHs 

VII-431 

196.24 



tone 




1661 

Dextrin 

starch gum 

(CsHioOs)* 


(162.14) 

1662 

Diacetamide 


(CHjCOiNH 

n-181 

101.10 

1663 

Diacetone alcohol 

diacetone 

(CHj) 2 COHCHr 

1-836 

116.16 




COCH 3 



1664 

amine 

2- N H 2 - 2 - M e-pent- 

(CH 3 ) 2 C(NH 2 )CHr 

IV-322 

115.17 



anone-4 

COCH 3 



1665 

amine acid oxalate 


CeHMONCzHiO*- 

IV-322 

223.22 




H 2 O 



1666 

giucoee 

glucose bis-diMe- 

Ci2H2oO« 


260.28 



ketal 


1 



Deoairn 1631-2 
Deoanaj 1^6 
Deoandioic acid 6605 
Decanediol 1634 
Decanoic acid 1205 


Decanol 1640-4 
Oecanone 4326, 6414 
Oooene 1650-3 
Decyi cyanide 6381 
Dehydranone 1656 


Dehydro-morphine, cf. atkd. 
Dekaline 1631-2 
Delphinine, cf. aikd. 

Delta acid 4533, 4553 
Deoxy-ohoiic acid 1479 



ORGANIC COMPOUNDS 


No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Melting 
Point °C. 

Boiling 
Point °C. 

Solubility in . 100 Pai^ j 

Water 

Alcohol 

Ether 

1633 

pr./lg. 


48.2-8.5 

20421 4mni 

8 . h. 

V. 8. 

V. 8 . 

1634 

nd./aq. al. 


72-3 

1 791 Smra 

i. c. 

8 .; i. pet. 

8. h. 

1635 

col. Iq. 

0.73020° 

-29.7 

174.0 

i. 

00 

00 

1636 

col. Iq. 

0.728^'^'’ 

-74.7 

166.8 




1637 

col. Iq. 

0.730^® 


159.0 




1638 

col. Iq. 

0.725^*^® 

-52.8 

159.7 




1639 

col. Iq. 

1 87-90 




8 . ; 8 . bz. 

1640 

col. oil 

0.830^® 

7 

231 


8 . 

1641 

col. oil 

0.826^o_«> 


210-1 




1642 

col. oil 


199 




1643 

col. oil 

0.834^® 


190-2 




1644 

col. oil 

0.8490° 


210-2 




1645 

cr. 


17 

216-8 




1646 

Iq. 

0.88720® 


180-90220mm 




1647 

Iq. 

1.260V-® 


13215mm 




1648 

Iq. 

0.951^ 


127-8”““ 




1649 

Iq. 


105-8’ 2mm 




1650 

col. Iq. 

0 . 74030® 


172 

i. 

a> 

GO 

1651 

col. Iq. 

0.7485<f-® 


1 59-62«50mm 

i. 



1652 

col. Iq. 

0.752-V-“ 


157_8750mm 

i. 



1653 

col. Iq. 

0.773^“ 


1 57 . 5255 mm 




1654 

iq- 

1 

0.945f^® 


1303mm 

si. 8. 



1655 

pa. gn./al. 

171 



8 . 


1656 

rhb. 


108.5-9.0 

269.9 

0 . 120 °; 

V. 8 . h. 

8 . 






8. h. 



1657 

col. cr. 


148(138) 


i. 

8 . 


1658 

yel. nd./ 


171-2 



1. ; s. chi. ; 

sl. 8. ; 8. 

8 . i si. 8 . 


al. 




8. 

bz. ; 8. 

Ig.; 8 . 






NH4OH 

alk. 

CSz 

1659 

hyg. cr. 


d. 45 


V. 8. 

V. 8. 


1660 

pl./al. 


60 

320-2 

si. 8. h. 

v.a. 

V. 8. 

1661 

amor. 

1 .038 



8 . 

i. abs. 


1662 

col. nd. 


78-9 

222.5-3.5 

V. 8. 

sl. 8 . Ig. 

8 l. 8. 

1663 

Iq. 

0.93125° 

-47 

167.9 

00 

CO 

CO 

1664 

col. Iq. 



250 - 1 4mm 

8 . 

CO 

00 




d. h. 




1665 

Dr. /ao. 


125-6 


V. 8 . h. 

8 . h. 


1666 

col. mn. 


110-1 


8 . 

a. 

8 . ; 8 . act. 

nd./lg. 







Desaptyt 527 
Destriol 2902 
Dettrona 2903 
Daxtroaa 3618 

Dextroaa pantaaoatate 3362-3 


Diabetic suaar 3618 
Diacetanilide 1670 
Diaoetin 3383 
Oiacatoathyi acetata 3034 
Diacatone 1663 
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PHYSICAL CbNSTANTS OF 


No. 

Name 

Synonym 

Formula 

BeiL 

Ref. 

Formula 

Weight 

1667 

Diacetyi 

butandione 

CHjCOCOCHj 

1-769 

86.09 

1668 

acetone 


(CH 3 C 0 CH 2 ) 2 C 0 

1-808 

142.15 

1669 

p-aminophenol 


CH 3 C 02 C»H 4 - 

XIII-464 

193.20 




NHCOCH 3 



1670 

aniline (JV) 

N-Ph-diacetamide 

C6HsN:(COCH3)2 

XII-250 

177.20 

1671 

benzidine 


(CH3C0NHC«H4)2 

XIII-227 

268.30 

1672 

carbinol 


(CH3C0)2 :CH0H 

1-852 

116.11 

1673 

glucose 


(CH 3 CO) 2 :C 6 HioOs 


264 . 23 

1674 

monomethoxime 


CH3C0C(:N0CH3)* 

1-772 

115.13 




CH 3 



1675 

oxyphenyl-isatin 

isacen 

C*H4N:C0HC: 

) 1 


401 .40 




(C6H402C.CH3)2 



1676 

phenylenediamine 

(o) 

C6H4(NHC0CH3)2 

xni.2o 

192.21 

1677 

phenylenediamine 

(p) 

C*H4(NHC0CH3)2 

XIII-97 

192.21 

1678 

urea («ym) 


(CH3C0NH)2C0 

♦III-29 

144.13 

1679 

Diacetylena 

butadiyne 

HCiCCfCH 

1-266 

50.06 

1680 

Diallyl amine 


(CH 2 :CHCH 2 ) 2 :NH 

IV-208 

97.16 

1681 

barbituric acid 

dial 

CONHCONH- 

*XXIV-422 

208.21 


(5,5) 


1 




< 


COC:(C3Hs)2 

1 



1682 

cyanamide 


(C 3 Hs) 2 :N*CN 


122.17 

1683 

oxalate 


(C00C3H5)2 

n-540 

170.16 

1684 

sulfide 

thioallyl ether 

(CH 2 :CHCH 2 ) 2 S 

1-440 

114.20 

1685 

trisulftde 


(C3H5)2S3 

1-441 

178.32 

1686 

Dialuricacid 

tartronyl urea 

C 4 H 4 O 4 N 2 

XXV-85 

144.09 

1687 

Diamino-anisole 

(1 ;2,4) 

CH30.C«H3(NH2)2 

♦XIII-204 

138.17 

1688 

*ani8ole HCI 

1 (i;2,4) 

C7H,oON2'2HCI 

♦XIII-204 

211.10 

1689 

anisole HCI 

(1;2,5) 

C7H,oON2-2HCI 


211.10 

1690 

anthraquinone 


C.H4(C0)2C,H2: 

XIV-197 

238.24 


(1,4) 


(NH 2)2 



1691 

anthraquinone (1,5) 


(H2N.C,H3)2(C0)2 

XIV-203 

238.24 

1692 

anthraquinone (1,8) 


(H2N.C6H3)2(C0)2 

XIV-212 

238.24 

1693 

anthraquinone 


C,H4(C0)2C,H2: 

XIV-215 

238.24 


(2,3) 


(NH 2)2 



1694 

anthraquinone 


H2NC,H3(C0)2C«H,. 

XIV-216 

238.24 


(2,6) 


NH 2 



1695 

anthraquinone 


H2NC*H,(C0)2C,H,- 

XIV-216 

238.24 


(2,7) 


NH 2 



1696 

azobenzene (2,2') 


(H2N.C.H4N:)2 

X VI-303 

212.25 

1697 

azobenzene (4,4') 

azoaniline 

(H2N.C.H4N:)2 

XVI-334 

212.25 

1698 

azobenzene (2,4) 

chrysoidine 

(H2N)2C,H3NrCsHs 

XVI-383 

212.26 

1699 

azobenzene HCI 

chrysoidine orange 

C,2H,2N4HCI 

X VI-383 

248.71 

1700 

benzoic acid (2,3) 


(H2N)2C*H,C02H 

XIV-447 

162.15 

1701 

benzoic acid (2,4) 


(H2N)2C$H3C02H 

XIV-448 

152.15 

1702 

benzoic acid (2,5) 


(H2N)2C6H3C02H 

XIV-448 

162.15 


Diaoetoxy-ethane 3214 
Diacetyi-, cf. also acetyl. 
Diaoetyl-dioxime 2490 
Diacetyl-disulfide 86 
Diacetyf-fiuoretoein 3293 


Diaoetyl-hydroquinone 3716 
Diaoetyt-methane 68 
DIaoetyl-monoxime 4888 
Diacetyl-monoxime methyl ether 1674 
DIaoetyl-morphine, of. atiM« 





ORGANIC COMPOUNDS 


40T 


CrystaUine „ 

No. Form and Specific 

Color Gravity 

yel.gn. Iq. 

col. If. 1.068^® 


Melting 
Point ®C. 


Boiling 
Point ®C1. 


Solubility in 100 
ter I Alcohol 


8 . aq. 
NazCOj 


Parta 

1 Ether 


pl./lQ. 
nd./ac. 
rhb. nd. 
It. yel. 

amor, 
yel. Iq. 


199-200’«»®“ si. 8. c. 
8 ubl. d. i. 


si. s. c. s. bz. 

i. V. si. s 

V. s. alk. s. Ig. 


cr. /ac. 
nd./5056 


gas 

Iq. 

col. If./aq. 


PhNOz 
red pr./ 
C 5 H 5 N 
or. nd./al. 

red ir./al. 

yel. nd./ 
aq. al. 
yel. cr. 
bl. cr. or 
red pd. 
00 I nd. 
or. 

or. /ao. 


Diaoetyl-peroxide 106 
Diacetyl-reaorcinol 5552 
Dial 1681 

DiailyK of. also altyl. 
DIallyl ^574 


31 0-20 d. 

>330 

134 

241-3 

117.5 


col. Iq. 



140.5«)nwu 


oil 

1 .055»5 5® 


21 7759nm 


col. oil 

o.88av-® 

-83 { 

138.67*»"^ 

8t. 8. 

Iq. 

1 .085’*® 


112-22»«»*» 


pr. 


214 d. 


sl. 8. C. 

nd./et. 


67-8 



tan, rhb. 





V. 8. 

wh. pd. 




V. 8. 

cr./al. 


268 


8. h. 

rod nd. 


319 

8Ubl. 

V. si. S. 

cr./al. 


262 


i. 

cr./ 


>320 


8. H 2 SO. 


i. sl. 8 . 

V. si. 8. 8. h. 

V. si. 8. 8. 

8l. 8. h. 8. 


8. H2SO4 sl. 8. h. I. chl. 


V. 8.; V. 8. 

act. 

sl. 8 . bz., 
sl. a. Ig. 
8.; V. a. chl 


V. sl. 8. 

V. sl. 8. 

V. 8l. 8. h. V. 8l. 8. V. sl. 8. 



Diaiuramide 6384 
Diamine- H 5261 
Diamine-P 5260 
Diamino-benzene 5256-61 
Diamino-benzene sulfonic acid 5282 







PHYSICAL CONSTANTS OF 


#a 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 


Diamino 




1703 

benzoic acid (3,4) 


(H2N)2C6H3C02H 

XIV-450 

1704 

benzoic acid (3,5) 


(H2N)2C6H3C02H* 

XIV-453 




H 20 


1705 

benzoic HCl (3,5) 


(H2N)2C6H3C02H' 

XIV-453 




2HCI 


1706 

benzophenone 


(NH2C6H4)2C0 

XIV-87 


(2,2') 




1707 

benzophenone 


(NH2C6H4)2C0 

XIV-88 


(3,3') 




1708 

benzophenone 


(NH2C6H4)2C0 

XIV-88 


(4,4') 




1709 

2-butyloxy-5,5'- 

niazo; neotropin 

C 4 H 90 'C 9 Hj(N)N 2 . 



azopyridine 


CsH2(N)(NH2)2 



(2',6') 




1710 

diphenyl (2,2') 


H 2 N CaH4 C 6 H 4 NH 2 

Xni-210 

1711 

diphenyl (2,4') 

diphenyline 

H2NC6H4'C6H4NH2 

XIII-21 1 

1712 

diphenyl (3,3') 


H 2 N (VH4 C6H4 NH 2 

XIII-213 

1713 

diphenyl (4,4') 

benzidine 

(H2NC6H4)2H20t 

XIII-21 4 

1714 

diphenyl (4,4') 

benzidine 

(H2NC6H4)2t 

XIII-21 4 

1715 

diphenyl (4,4') HCl 

benzidine HCl 

(H2NC6H4)2-2HCI 

XIII-21 9 

1716 

diphenyl H 2 SO 4 

benzidine sulfate 

(HjNC,H 4 ) 2 H,S 04 

XIII-21 9 

1717 

diphenylamine 


C6H4NH*C«H3(NH2)2 

XIII-295 


(2,4) 




1718 

diphenylamine 


(H2NC*H4>2NH 

XIII-110 


(4,4') 




1719 

diphenylethane 

diamino-dibenzyl 

(HzNCftHs-CHj)* 

XIII-248 


(4,4') 




1720 

diphenyl ether 

(4,4') 

H2N.CsH40C*H4- 

XIII-441 




NH 2 


1721 

diphenylmethane 

4,4'-diaminoditane 

(H2lMCaH4)2CH2 

XIII-238 

1722 

hydrazobenzene 

biphenin 

(H2N.C6H4-NH)2 

XV-653 


(p) 




1723 

phenol (2,4) 


(NH 2 > 2 CsH 30 H 

XIII-549 

1724 

phenol (2,4) HCl 

amidol 

(NH2>2C*H30H-2HCI 

XIII- 550 

1725 

phenol (2,5) 


(NH 2 ) 2 C 6 H 30 H 

XIII-553 

1726 

phenol (3,4) 


(NH 2 ) 2 C*H 30 H 

XIII- 564 

.1727 

phenol (3,5) 


(NH 2 ) 2 C«H 30 H 

XIII-567 

1728 

phenylacetic acid 


(NH2)2C6H3CH2' 



HCl 


CO 2 H 2HCI 


1729 

stilbene (2,2')(a) 


(H2NC6H4CH:)2 

1 XIII-267 

1730 

stilbene (2,2')(/3) 


(H2NC6H4CH:)2 

XIII.267 

1731 

stilbene (4,4') 


(H2NC«H4CH:)2 

XIII-267 

1732 

stilbene-disulfon- 

(4,4'-diNH2-2,2'- 

[H2NC«H3(S03H)- 

XIV-798 


ic acid 

diS) 

CH]2 


1733 

triphenyl methane 

(4,4'); diamino- 

(H2NC*H4)2CH- 

XIII-274 



tritane 

C 6 H 5 


1734 

Diamyl amine (n.) 


(C5Hn)2NH 

♦IV-378 

1735 

amine (iao) 


(CsHiOzNH 

IV-182 

1736 

amine (d) 


IC2H5CH(CH3)- 

IV-179 




CHzlzNH 


1737 

carbonate (n) 

amyl carbonate 

(C5HnO)2CO 


1738 

carbonate {iso) 

iso-amyl carbonate 

(C5HnO)2CO 

III-7 

1739 

benzene § 


(C5Hn)2C6H4 

V-470 


t Cryst. from aq. < 60*^; t cryst. from aq, > 80®, Diamino>dibenzyl 1719 
I Mixt. of isomers. Oiamino-diphenylsulfide 5886 

Diamino-butane 5474 Diamino-ditane 1721 

Diamino-Kiapr4>ic acid 3996 Diamino-naphthalene 4571-9 

Diamino^hlorebenzene 1433 . ! ^ DiamI no-propane 6464, 6282 


Formula 

Weight 


152.15 

170.17 

225.08 

212.24 

212.24 

212.24 

286.33 


184.23 

184.23 

184.23 

202.25 

184.23 
257.16 
282.31 

199.25 

199.25 

212.28 

200.23 

198.26 

214.26 

124.14 

197.07 

124.14 

124.14 

124.14 

239.11 

210.27 

210.27 

210.27 
370.39 

274.35 

157.29 

157.29 

157.29 

202.29 

202.29 
218.37 




ORGANIC COMPOUNDS 
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No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Melting 
Point °C. 

Boiling 

Point 

Solubility in 100 Parte | 

Water 

Alcohol 

Ether 

1703 

If 


210 d 





1704 

nd./aq. 


228-36 

-H 2 O, 110 

1 . 1 «° 

a. 

8 . 




(anh.) 





1705 



253? 



s. 


1706 



134-5 



8 . 


ai. 






1707 



173-4 


V. si. 8 . 

8 . 

8 . 

nd./al. 







1708 



237-9 


V. sl. s. h. 

8 . 

S. 

aq. al. 






1709 


i 129 


si. s. 

8 . 

8 . 

1710 


81 





1711 

nd./aq. al. 

i 45 

363 

V. sl. s. 

8. 

S. 

1712 





V. sl. s. 


S. 

171 3 



105-20 





1714 

cr./aq. 


127.5-8.7 

400- 1^^““ 

1 h. 

1 h. 

2 . 2 ab 8 . 

171 5 





s., d. 

s.; i. HCI 

i. 

1716 





0.0008’oo° 

V. sl. 8 . h. 

1. 

1717 



130 





1718 

If./aq. 


158 

d. 

si. s. 

a. 

s. 

1719 

pi /aq 


134-5 

subl. si. d. 

sl. s. h. 

V. 8 . 


1720 

cr./al. 


186-7 d. 


I. 

1.25°; 1525 ° 

i. bz.; 





act. 

I. ecu 

1721 

nd./aq. 


93-4 

249-53’ 5mm 

sl. 8 . c. 

8 . 

s. 

1722 

yel. cr. 


145 


s. h. 

s. 

s. 

1723 

If. 


78-80 d. 


s. ac. 

s.;s. alk. 

sl. s. 

1724 

nd. 




s. 

sl. s. ! 


1 725 1 



68 





1 726 



167-8 d. 





1727 



168-70 


8. 


sl. s. 

1728 

pr . 

tan nd. 



V. 8 . 

sl. s. 

i. 

1729 

yel. pr./al. 


176 


s. bz. 

s. 

s. 




123 





1 / ^\J 

1731 

rGCi nu« / aQa 
yel. If./al. 


227-8 

8 l. d. 

sl. s. h. 

8 . Me al. 

sl. s. bz. 

1 732 





V. sl. s. 



1 733 

cr. /et . 


139* 


V. sl. s. 

8. 

s. 

1734 




202-3^^5mm 

V. sl. 8 . 

V. s. 

00 

1735 

col. Iq. 

0.767-^f® 

-44 

188-90 

sl. s. 

s. ; s. chi. 

cx> 

1736 

col. Iq. 

0.788°° 


182-4 

sl. 8 . 

s. 

S. 





1 30-2*0®® 




1 / 0 / 

coL Iq* 

f\ Ai 01 ^0 


228.7 




1 7 38 

col. Iq. 






1739 

col. Iq. 



265 ± 

i. 

s. 

8 . 


*Cry 8 t 8 . +lC 6 H 6 /bZy m. p. 104-6° 
DIamI no-propanol 3384 
Diamlno-toluen© 6003, 6005, 6007 
DIamino-tritane 1733 
Diamino-vaierlc acid 5000 


Diamol 1724 or 5260 
Diamond green-G base 5672 
Diamorphme, cf. aikd. 
Di-iao-amyl 1638 



PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

1740 

Diamyl ether (n) 

amyl ether 

(CsHiOiO 

1-387 

158.28 

1741 

ether (iso) 

iso-amyl ether 

[(CH,) 2 CH(CHz) 2 lzO 

1-401 

158.28 

1742 

hydroquinone 


[C 2 H 5 C(CH,) 2 ] 2 : 

VI-952 

250.37 


(tert) 


C 6 H 2 ( 0 H )2 



1743 

ketone (n) 

caprone 

(CsHiOzCO 

1-714 

170.29 

1744 

ketone (isa) 


(CsHiOzCO 

1-714 

170.29 

1745 

oxalate (iso) 


(COz'CsHu )2 

n-540 

230.30 

1746 

phthalate (n.) 

amyl phthalate 

<^H4(C02-C5Hit )2 


306.39 

1747 



C6H4(C02C5Hn)2 


306.39 

1748 

succinate (n) 

amyl succinate 

(CH2C02'C5Hn)2 


258.35 

1749 

succinate (iso) 


(CH2C02C5H„)2 

11-61 1 

258.35 

1750 

succinate (act) 


(CH2C02C5Hn)2 

11-61 1 

258 . 35 

1751 

sulfide (n) 

amyl sulfide 

(CsHti ) 2 S 


174.34 

1752 

sulfide (iso) 


(CsHu)zS 

1-405 

174.34 

1753 

sulfide, di- (n) 

amyl disulfide 

(C5H,,S)2 


206.40 

1754 

sulfide, di- (iso) 


(C5HnS)2 

1-406 

206.40 

1755 

sulfite (a) 

amyl sulfite 

(CsHnOzSO 


222.34 

1756 

sulfone (iso) 

amyl sulfone 

(CsHiOzSOz 

1-406 

206 . 34 

1757 

tartrate (iso) 

amyl tartrate 

(H0CHC02C5H,i)2 

*111-179 

290.35 

1758 

Dianisalacetone 


(CH 3 OC 6 H 4 CH: 

VIII-354 

294 . 33 




CH)2C0 



1759 

Dianisidine (o) 

<3,3'-MeO; 

(CH30C«HjNH2)2 

XIII-807 

244 . 28 



4,4'-NH2) 




1760 

Dianisyl-phenetyl- 

guanicaine 

(C 23 H 25 O 3 N 3 HCI 

XIII-487 

427.92 


guanidine HCI 





1761 

Diazidoethane 

1 , 2 -bistriazo- 

(CH2N3)z 

1-103 

112.10 


( 1 , 2 ) 

ethane 




1762 

Diazo-ami noben- 

benzene-di- 

CeHs-NrNNHCsHs 

X VI-687 

197.23 


zene 

azoanilide 




1763 

aminonaphthaiene 

(fi) 

C,oH7 Nz NH CioHt 


297 . 34 

1764 

aminotoluene 

( 2,20 

C 7 H 7 N 2 NHC 7 H 7 

X VI-703 

225.28 

1765 

benzene chloride 


CeHs-NzCI 

X VI-431 

140.57 

1766 

benzene cyanide 


CsHs-NzCN 

X VI-432 

131.13 

1767 

benzene nitrate 


C 6 H 5 N 2 NO 3 

X VI-432 

167.12 

1768 

benzene per- 


C6H5N(Br3):N 

X VI-431 

344.86 


bromide 





1769 

benzene sulfonic 


C 6 H 4 N 2 O SO 2 

X VI-557 

184.17 


acid (o) 


1 t 



1770 

benzene sulfonic 


C 6 H 4 N 2 0 SO 2 

X VI-559 

184.17 


acid (m) 


1 1 



1771 

benzene sulfonic 

sulfanilic acid 

C«H4N20S02 

XVI-561 

184.17 


acid (p) 

diazide 

1 1 



1772 

methane 


CHzN2 

XXin-25 

42.04 

1773 

salicylic acid (5) 


H02CCeHz(0H)N2 


164.12 

1774 

uracil (5) 


CONHCONH- 

1 

XXV-565 

156. 10 




1 

CH:CN:NOH 

1 



1776 

Dibenzalacetona 

cinnamone 

(C6H5CH:CH)2C0 

VII-500 

234.28 

1776 

Dibanzamida 


(C«H5C0)2NH 

IX-213 

225.24 

1777 

Dibanzanthracana 

( 1 , 2 , 5,6) 

CzzHu 

*V-369 

276.33 


Dianilino^methano 4431 
Diathesin 3750 
Diatot 2138 


Diazina 5477, 5482, 5513 
Diazo*acetic ester 3036 
Diazo-benzenelmide 6079 




ORGANIC COMPOUNDS 


411 



Diazo-ethyl acetate 3036 
Diazo-reaorcinol 5551 


Diazo-resorufine 5554 
Dibenzal’hydrazine 633 











412 


PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

BeU. 

Ref. 

Formula 

Weight 

1778 

Dibenzeneazore* 


(C6H5*N2)2: 

X VI-1 85 

318.32 


sorcinol 


C6H2(0H)2 



1779 

DIbenzoyl disulfide 


(CeHs-COiSz 

IX-424 

274.34 

1780 

ethyienediamine 


(C6H5CO.NHCH2)z 

IX-262 

268.30 

1781 

methane 

^-hydroxy chalkone 

(C6H5C0)2CH2 

VII-769 

224 . 25 

1782 

Dibenzyl*acetic 


(C6H5CH2)2: 

IX-682 

240.29 


acid 


CHCOzH 



1783 

amine 


(C)6H5CH2)2NH 

XII-1035 

197.27 

1784 

aniline 


(C6H5CH2)2N.C«H5 

XII- 1037 

273 . 36 

1785 

fumarate 

benzyl fumarate 

(:CHC02CH2C6H5)2 

VI-437 

296.31 

1786 

hydroxylamine 


(C6H5CH2)2:N0H 

XV-19 

213.27 







1787 

ketone 

a,a'-diphenyl acetone 

(C«H5CH2)2:C0 

VII-445 

210.26 

1788 

maleate 

benzyl maleate 

(:CHC02CH2C«H5)2 

VI-437 

296.31 

1789 

phthalate (o) 

benzyl phthalate 

C6H4(C02C7H7)2 

IX-802 

346.36 

1790 

succinate 



VI-436 

298.32 

1791 

sulfide 


(C6HsCHz)zS 

VI-455 

214.31 

1792 



(CH0HC02C7H7)2 


330 . 32 

1793 

Dibromo*acetamide 


Br2CHCONH2 ’ 

11-219 

216.88 

1794 

acetamide (N) 

acetdibromamide 

CHa-CONBrz 

11-182 

216.88 

1795 

acetic acid 


Br2CHC02H 

11-218 

217.87 

1796 

acetylene 

dibromoethyne 

BrCjCBr 

1-246 

183.85 

1797 

aminophenol 

(4;2,6,1) 

NH2C6H2Br20H 

XIII-517 

266.94 

1798 

aniline (2,3) 


BrzCeHjNHa 

XII-655 

250.94 

1799 

aniline (2,4) 


Br2C6H3NH2 

XII-655 

250.94 

1800 

aniline (2,6) 


BrjCe Ha- N Hi 

XII-659 

250.94 

1801 

aniline (3,4) 


BrzCsHj-NHi 

XII-660 

250.94 

1802 

aniline (3,5) 


BriCeHa-NHa 

XII-660 

250.94 

1803 

anthracene (9,10) 


Ct4H8Br2 

V-665 

336 . 04 

1804 

anthranilic acid 

(3,5) 

Br2C6H2(NH2)C02H 

XIV-371 

294 . 95 

1805 

anthraquinone (1,3) 


BriCMH^Oi 

'♦'VII-414 

366 . 02 

1806 

anthraquinone (1,5) 


Br2Cj4H602 

VII-789 

366 . 02 

1807 

anthraquinone (2,6) 


BraCMHeOi 

VII-790 

366 . 02 

1808 

anthraquinone (/3) 

(2.3) 

Br2C6H2(CO)2C6H4 

VII-790 

366 . 02 

1809 

anthraquinone (a) 

(2,7) 

BrC6H3(CO)2C6H3Br 

VII-790 

366 . 02 

1810 

barbituric acid 

(5,5) j dibromin 

Br2C(CONH)2CO 

XXIV-472 

285.90 

1811 

benzene (o) 


C6H4Br2 

V-210 

235.92 

1812 

benzene (m) 


C«H4Br2 

V-211 

235.92 

1813 

benzene (p) 


C8H4Br2 

V-211 

235.92 

1814 

benzoic acid (2,3) 


BrzCeHa-COzH 

IX-357 

279.93 

1815 

benzoic acid (2,4) 


BrzCfiHj-COzH 

IX-358 

279 . 93 

1816 

benzoic acid (2,5) 


BrzCeHa-COzH 

IX-358 

279.93 

1817 

benzoic acid (2,6) 


BrzCeHs-COzH 

IX-368 

279.93 

1818 

benzoic acid (3,4) 


BrzCeHj-COzH 

IX-359 

279.93 

1819 

benzoic acid (3,5) 


BriCsHa-COzH 

IX-359 

279.93 

1820 

benzoylene urea 


BrzCeHzNH-CO- 


319.96 


(6,8) 


1 - 






NH-CO 




Dibenzo-furane 2763 
Oibenzo-pyranol 6453 
Dibenzo-pyrone 6451 
Dibenzo-pyrrole 1231 
Dibenzo-tnioxine 5129 


Di benzoyl 697 
Dibenzoyi>re8orcinol 5553 
Dibenzyl*, cf. also benzyl. 
Dibenzyl 2717 
Dibenzyl disulfide 805 





ORGANIC COMPOUNDS 


41S 


No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Melting 
Point °C. 

Boiling 
Point °C. 

Solubility in 100 Parts 

Water 

Alcohol 

Ether 

1778 



221-2 


8 . h. chi. 

j 



chl.-al. 






dil. alk. 

1779 

pr./CSz 


133-5 

d. 

i.; i. 

si. s. h. 

8 l. s. h.; 






NH 4 OH 


8. CS 2 

1780 

nd./al. 


250-1 

d. 


0 . 08“° 


1781 

rhb./al. 


78(72-3)* 

219-21^8“™ 


4 . 419.50 

8. 

1782 



85-6 


V. si. s. h. 



1783 

col. oil 

1.028ff° 

-26 

268-7 12S0*>«> 


s. 

8. 

1784 

pr./al. 


70-1 

>300 si. d. 

i. 

V. 8. h. 

V. s. 

1785 

col. pr./lg. 


64 

239' 4»jjm 

i. 

s. 

V. si. 8. C. 

1786 

nd. 


124 


si. s. h. 

8. 

8. 

1787 



34-5 

330.6 




1788 




24 1 1 4iiim 




1789 

pr./al. 


42-3 

274' 

V. si. s. 

s. 

8. 

1790 

col. If./al. 


45-6 

238' 

i. 

8. 

8.; s. bz. 

1791 

rhb./et. 

1.071 if 

49 


i. 

s. 

s. 

1792 

cr. 

1 . 20472® 

50± 

250-70^“"^ 




1793 

nd. 


156 





1794 

yel. nd. 


100 


s. h. 



1795 

col. cr. 


48-50 

232-4 d. 

V. s. 

V. s. 

V. s. 

1796 

poison. Iq. 

2± 

expl. with 

76 ± 

i. 

s. 

s. 




trace O 2 





1797 

nd./al. 


192-3 


i.; s. bz. 

s. 

si. 8. 

1798 

pl./aq. al. 


43 



V. s. 


1799 

rhb. 

2 . 26020° 


79.5 


s. 

s. ac. 

1800 

nd./al. 


83-4 

262-4 




1801 

If./aq. ai. 


80-1 

subl. 100 

i. 

s. 


1802 

nd. 


56.5 





1803 

yol. nd. 


221 

subl. 

s. h. bz. 

V. si. s. 

V. si. s. 

1804 

nd.al. 


235-6 


1 . ; s. al k. 

s. 

S- 

1805 

yel. nd./ac. 


210 


S. H 2 SO 4 

V. si. s. 

V. si. s. 

1806 

nd. 







1807 

yel. cr. / 


289-90 



V. si. s. 

8. h. bz. 


Am. al. 







1808 

yel. nd. 


269-70 

^ subl. 

s. bz. 

V. 8l. 8. 

8. chi. 

1809 

yel. nd./ac. 


245 



V. si. s. h. - 

si. s. h. ac. 

1810 

cr. /aq. 


234 


3 

s. 

s. 


HNOj 







1811 

col. Iq. 

1.956^'^" 

1.8 

221-2 

i. 

s. 

8. 

1812 

col. Iq. 

1 . 1 

6 9 

219755mn> 

i. 

8 . 

s. 

1813 

col. pl./al. 

2.261’«° 

87-8 

218.675«««“ 

i. ; s. chi. 

1 .6; s. bz. 

71250 

1814 

nd./aq. 


147-9 


s. h. Ig. 



1815 

If. /aq. 


171-2 

subl. { 

si. s. h. 



1816 

nd. /aq. 


153 


V. si. s. c. 

s. 

8. 

1817 

nd./aq. 


146-7 


8 . h. 

V. 8 . 

V. s. ; V. 8. 







chi. 

1818 

nd./aq. 


232-3 

subl. 

V. si. s. c. 

s. 

8. 

1819 

nd./aq. 


219-20 

subl. 

V. si. 8 . c. 

V. s. 

sl. s. c. bz. 

1820 

yel. nd./ 


305-6 


1 . ; i. aq. 

i. ; s. h. 

i. ; 8. h. 


glycol 




NaOH 

glycol 

PhNOi 


* Enol form, two m. p*8.; keto» m. p. 81®. DibromIde of cinnamic acid 1830 

Dibenzyl ether 806 Dibromin 1810 

Dibenzyi sulfone 835 Dibromo-auetophenone 967 
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PHYSICAL CONSTAMTS QP 


No. 

Name 

Synonym 

Fcumula 

Bcdl. 

Ref. 

Formula 

Wei^t 

1821 

Dibromo 

butane (1,2) 

a-butylene bromide 

CjHs-CHBrCHzBr 

1-120 

215.94 

1822 

butane (1,3) 


CHaCHBrCHiCHzBr 

1-120 

215.94 

1823 

butane (1,4) 


Br(CH2)4Br 

1-120 

215.94 

1824 

butane (2,3) (dl) 

^-butylene bromide 

(CHjCHBrOz 


215.94 

1825 

butane iUo) 

1,2-diBr-2-Me- 

(CHa)zCBrCHzBr 

1-127 

215.94 

1826 

butyric acid (a^) 

propane 

crotonic acid diBr 

CH3(CHBr)2COzH 

11-284 

245.92 

1827 

butyric acid 

iso-crotonic diBr 

CH3(CHBr)2C02H 

11-285 

245.92 

1828 

camphor (a, a') 

(3,3-diBr-d) 

Br2C9Hi4CO 

VII- 125 

310.04 

1829 

cinnamic acid (oc,0) 

"a-acid" 

C6H5CBr:CBrC02H 

IX-601 

305.97 

1830 

cinnamic acid (dl) 

t 

C«H5(CHBr)zC02H 

IX-518 

307 . 99 

1831 

o-cresol (4,6) 

(4.6;2,1) 

Br2C«H2(CH3)OH 

VI-360 

265.95 

1832 

o-cresolsuifon- 

bromcresol purple 

Czi HisOsBrzS 


540.23 

1833 

phthalein 
diphenyl (4,4') 


BrC6H4C«H4Br 

V-580 

312.02 

1834 

diphenyl ether 


(Br.C6H4)zO 

VI-200 

328.02 

1835 

(4,4') 

diphenylsulfone 

(4,4') 

(BrC»H4)2SOa 

VI-331 

376.11 

1836 

ethane (1,1 ) 

ethylidene dibromide 

CHaCHBrz 

1-90 

187.88 

1837 

ethane (1,2) 

ethylene bromide 

BrCH2CH2Br 

1-90 

187.88 

1838 

fluorescein 

(2,4) 

CzoHioOsBrz 

XIX-228 

490.11 

1839 

fluorescein 

(4,5) 

CzoHio05Br2 

XIX-228 

490.11 

1840 

fumaric acid 


(:CBr C02H)z 

11-747 

273 . 89 

1841 

gaiiic acid 

(2,6;3,4,5;1) 

Br2C«(OH)3COzH- 

X-490 

345.95 

1842 

hexane (1,2) 

a-hexylene di- 

H 2 O 

CH3(CHz)3CHBr- 

1-144 

243.99 

1843 

hexane (1,5) 

bromide 

CHzBr 

CH3CHBr.(CH2)3- | 

1-145 

243.99 

1844 

hexane (1,6) 

hexamethytene diBr 

CH2Br 1 

(•CH2CH2CH2Br)z 

1-145 

243.99 

1845 

hexane 

3,3-dibromo-2,2- 

(CH3)3CCBr2CH3 

1-151 

243.99 

1846 

hexane 

dimethyl-butane 

3,4-dibromo-2,2- 

(CH3)3CCHBr. 

1-151 

243 . 99 

1847 

hexane 

dimethyl-butane 

2,3-dibromo-2,3- 

CHzBr 

(CH3)2CBr- 

1-152 

243.99 

1848 

8-hydroxy- 

dimethyl-butane 

CBr(CHj )2 

Br2C,H4(OH)N 

XXI-97 

302.97 

1849 

quinoline (5,7) 
iodomethane 


ICHBrz 

1-71 

299.77 

1850 

maleic acid 


(:CBr COzH)i 

11-756 

273.89 

1851 

malonic acid 


BrzC(COzH)a 

11-595 

261.88 

1852 

naphthalene (1,4) 

/9-dibromonaph- 

CioHcBrz 

V-649 

285.98 

1853 

a-naphthol (2,4) 

thalene 

BrzCioHsOH 

VI-614 

301.98 

1854 

nitromethane 


BrzCHNOz 

1-77 

218.86 

1855 

nitrophenol (2,6;4) 


Brz:C»Hz(NOz)OH 

Vl-247 

296.92 

1856 

pentane (1,4) 


CH 3 CHBr CHz* 

1-131 

229.96 

1857 

pentane (1,5) 

pentamethylene diBr 

CHz-CHzBr 

Br(CHz)sBr 

1-131 

229.96 


tOibromide of cinnamic acid. 
Dibromo-diphanyl 1833 
Oibromo-etnena 131-3 


Dibromo-athylbenzana 5647 
Dibromo-ethylene 131-3 
Dibromo-ethyna 1796 









ORGANIC COMPOUNDS 


415 


No. 

CryatalUne 
Form and 
Color 

Specific 

Gravity 

Meltina 
Point ®C. 

Boiling 
Point "C. 

Solubility in 100 Parts 

Water 

Alcohol 

Ether 

1821 

Iq. 

1 .820^-“ 

-65 

166 

i. 

00 


1822 

Iq. 

1 .807’«.»® 


174-5 




1823 



-20 

197r8 




1824 

col. Iq. 

1 . 783^® 

-34.5 

157-8 

1. 



1825 

col. iq. 

1 . 75920" 

-70.3 

1 48-9737iiun 

i. 



1826 

mn. nd. 


87 


al. 8. c. 

V. 8. 


1827 

nd. 


58-9 


si. 8. c. 



1828 

col. rhb./lg. 

1.854H-^® 

64 

8ubl. >64 

i. ; 8. Ig. 

2220O abg 

8.; 8. bz. 

1829 

pi. /chi. pet. 


138-9 ♦ 





1830 

mn./chl. 


199-201 

d. 

i.; d. h. 

8. 

8. 

1831 

nd. 


56-7 





1832 

pink pd. 


241-2 





1833 

mn. pr. 

1.897 

164-5 

355-60 

i. 

V. si. 8. h. 

V. 8. bz. 

1834 

cr. 


53-4 

338-40 

V. 8. bz. 

8. 

8. 

1835 

mn. nd./al. 


172 





1836 

Iq. 

2.055^,^® 


108-10 

I. 

V. 8. 

V. 8. 

1837 

col. Iq. 

2.180-V-° 

10 

131.5 

V. si. s. 

GD 

CO 

1838 



300 ± 




V. si. 8. 


EtOH/al. 


(anh.) 




1839 

red cr./al. 



285 



si. 8.; 8. ac. 

8. h. 

V. 8l. 8. 

1840 

cr. /aq. 


227-9 d. 





1841 

cr./aq. 



150 

-HzO, 120 

12.4’5'>; 

8. ; i. chi. 

8. 






200*000 



1842 

i Iq. 

1.596'>»' i 


; 77.8»*™«* 




1843 

1 

Iq. 

1.599^®-® i 

i 

1 

1 

153.4100min 


1 


1844 

Iq. I 

1.595’s® 

i 

243 


! 

i 


1845 

cr. i 


, 187 

subl. 




1846 

1 

col. Iq. 

1.6160" 

i 

91.2t4nua 

i.; V. 8. bz. 

; V. 8. 

V. 8.; V. 8. 








chi. 

1847 

long nd. 


169-92 d. 


d. i 

S. 

V. 8. ‘ s. bz. 

1848 

nd./al. 


196 

1 subl. 

' i. c. 

1 

j sl.s.;s. a. 

8.; 8. bz. 

1849 

tablets 


22.5 i 

[ 101-4SOmni 

soln. (i. 

, si. s. pet. 

1 

i 




1 


by light i 


1850 

nd./et. 


123.5 


V. 8. 

' V. s. 

V. s. 1 i. chi. 

1851 

pr. or nd. 


i 136-7 d. 


V. 8. 

V. 8. 

V. 8. 

1852 

nd./al. 

h 

i 82-3 

310 d. 


1.3*** 

V. 8. 

1853 

nd./al. 


111 

1 


8. 

i . . . * 

s. ; 8. ac. 

1854 

Iq. 



58. 5-60*5“*“ i 


1855 

col. pr./al. 


143-4 

d. >145 

V. 8l. 8. ; 

! 8. h. ; si. 8. 1 

8. h. ; 8. h. 






V. si. s. 

1 ac. I 

CSz 






bz. 

i 


1856 

Iq. 

1.622^^® 


196-8740 d. 









1857 

iq. 

1.706»»® 

-35 

2217*3 8l. d. 





* 0 or alicHftcid, in. 100®. DIbromo-mothane 4428 

4* In aealad tubs. Dibromo^psne 1869 

Ofbromo-hydrin 3388-9 
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PHYSICAL CONSTANTS QF 


Synonym 

2,3-dibromo-2- 

methyl-butane 


propylidene diBr 
propylene bromide 
trimethylene diBr 
bromacetoi 


epidibromohydrin 

(a) 

epidibromohydrin 

(fi) 


1858 Dibromo pentane 


phenol (2^4) 
phenol (2,6) 
phenol (3,4) 
phenol (3,5) 
propane (1,1 ) 
propane (1,2) 
propane (1,3) 
propane (2,2) 
propionic acid (a, or) 
propionic acid (a,0) 
propylene 09,7 ) 

propylene ict,y) 

propyne-1 (1,3) 
pyridine (2,5) 
pyridine (2,6) 
pyridine (3,5)(a) 


pyruvic acid 

quinonechloroimide (2,6) 

succinic acid (ailo) 

succinic acid 

(nteao) 

thymol-sulfon- bromthymol blue 

phthalein 

toluene (2,5) 

tyrosine (3,5) I (-) 

m-xylene (4,6) 

Dibutyi adipate (n) butyl adipate 

•amine (n) 

amine (»ec) 

amine (iso) 

aminoethyl alcohol 

(0)(n) 

aminopropyl alco- 

hoi 09)(n) 

aminopropyl alco- 

hoi (y)(n) 

aminopropyl-p- butyn 

aminobenzoate 
H 2 SO 4 

aniline (n)(jy) 

carbonate (n) butyl carbonat 

carbonate (iso) 

carbonate (sec) 

cyanamide (n.) 

a/*'-dibromo- 

succinate (n) 

disulfide (n) 

ether (n) butyl ether 


butyl carbonate 


(CH 3 ) 2 CBrCHBr- 

CH 3 

Br 2 C 6 H 30 H 

Br 2 C 6 H 30 H 

Br 2 C 6 H 30 H 

Br 2 C 6 H 30 H 

CzHs-CHBrz 

CH3CHBrCH2Br 

BrCH2CH2CH2Br 

(CH3)2CBr2 

CHjCBrzCOzH 

CH2BrCHBrC02H 

CH2:CBr.CH2Br 

CHzBrCHiCHBr 

CH2BrC;CBr 

Br2C5H3N 

BrzCsHsN 

Br2C5H3N 

CHBr2CO‘C02H 

ClN:C6H2;OBr2 

Br2C2H2(C02H)2 

(CHBrC02H)2 

C27H2805Br2S 

Br2C6H3 CHj 
C9H903NBr2-2H20 

Br2C6H2(CH3)2 

(CH2CH2C02C4H9)2 

(C4H9)2NH 

(C4H9)2NH 

(C4H9)2NH 

(C4H9)2NCH2* 

CH 20 H 

(C4H9)2NCH(CH3)- 

CH 20 H 

(C4H9)2NCH2CH2- 

CH 20 H 
H 2 N C 6 H 4 C02- 
(CH2),N(C4H9)2- 
iH2S04 

C«H5N(C4H9)2 

C0(0C4H9)2 

C0(0C4H9)2 

C0(0C4H9)2 

(C4H9)2N.CN 

(CHBrC02C4H9)2 

C 4 H 9 SSC 4 H 9 

(C2H5*CH2CH2)20 


Beil. 

Ref. 

Formula 

Weight 

1-137 

229.96 

VI-202 

251 . 92 

VI-202 

251 . 92 

VI-203 

251 . 92 

VI-203 

251 . 92 

1-109 

201.91 

1-109 

201.91 

1-110 

201.91 

1-111 

201 .91 

11-257 

231.89 

11-258 

231.89 

1-201 

199.89 

1-201 

199.89 

1-248 

197.88 

XX-233 

236.91 


236.91 

XX-233 

236.91 

III-624 

245.88 

VII-640 

299.37 

11-625 j 

275.90 

11-623 , 

275.90 

♦XIX-650 

624.39 

V-308 

249.95 

XIV-619 

375.03 

V-374 

263.98 


258.35 

IV-157 

129.24 

IV-162 

129.24 

IV-166 

129.24 


173.29 


187.32 


187.32 


355.47 

♦XII-160 

205.33 

III -6 

174,23 

III -6 

174.23 

III -6 

174.23 


154.25 


388.11 


178.34 

1-369 

130.22 


Dibromo-propanol 3388-9 
/Dibromo-propyl alcohol 3388*9 


Dibromo-sulfobenzide 1835 
Dibromo*xylene (a>) 6491-3 







ORGANIC COMPOUNDS 
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No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Melting 
Point ®C. 

Boiling 
Point *C. 

1858 

Iq. 

1 . 57325 ® 

7 

64 - 615 b» 

1859 

cr. 


40 

238-9 

1860 

nd./aq. 


55-6 

-|6221oun 

1861 

nd./aq. 


79-80 


1862 



81 


1863 

Iq. 



130± 

1864 

col. Iq. 

1.933-^-® 

-55.5 

141 .6 

1865 

Iq. 

1 . 987Y® 

-34.4 

167.5 

1866 

Iq. 

1 . 78320® 


114.5740min 

1867 

rhb. 


61 

200-21 sl. d. 

1868 

pi. 


64 (51) 

220-40 d. 

1869 

Iq. 

1.934^:^® 


140-2 

1870 

Iq. 

1 . 9953 ^® 

-52 

155-6 

1871 

Iq. 

2 . 1370 ® 


73.430miD 

1872 

nd./al. 


94-5 

subl. 

1873 

cr. 


118-9 


1874 

cr./al. 


110-2; 

222 




subl. >100 


1875 

nd./et. 


90-1 


1876 

yel. pr./al. 


83 

d. 121 

1877 

cr. 


166-7 

d. 180 

1878 

cr. 


255-6 * d. 

subl. >250 

1879 

yel. cr. 




1880 

Iq. 

1 .81 310 ® 

<-20 

236 

1881 

rhb./aq. 


245 ±, d. 

-2H20, 120 

1882 

cr. 


72 

255-6 

1883 

col. Iq. 

0.965-\^® 

38 

1831 ‘♦nun 

1884 

col. Iq. 

0.768 if J® 


15976Jnun 

1885 

col. Iq. 

0.7838^ 


1 3275«min 

1886 

col. iq. 

0.7413/-“ 

-70 

139-40 

1887 

col. Iq. 



91_67nun 

1888 

col. Iq. 



80-65*®“ 

1889 

col. Iq. 



1 1 0-6***u“ 

1890 

wh. pd. 


98-100 


1891 

Iq. 



262.8 

1892 

col. Iq. 

0.92420® 


2077 <0130111 

1893 

1 col. Iq. 

0 . 91915 ® 


190 

1894 

col. Iq. 



1 78-80 

1895 

iq. 



128-3020nun 

1896 

col. iq. 



171_48mm 

1897 

col. Iq. 



1 1 7 - 820 ““ 

1898 

Iq. 

0.76918® 

-98 

142.4 

I 


Solubility in 100 Parts 


Water 


Alcohol 


Ether 


0.2^5® 


V. si. s. 


0.25»>° 


si. s. h. 

8 . 

0.0006 

>2170 

2.0’7o 

V. si. s.; 

s. a. 
i. 

5i«®; 

3 . 9100® 


V. 8. 

V. si. s. 


100; si. s. 
chi. 


i. 

<0.05 


V. 8. 
V. 8. 
V. 8. 
V. 8. 


s. h. 


si. 8. h. 

V. 8. 

V. 8. 


V. sl. s. ; 

s. a. 
V. s. h. 


s. ; 8. act. 


V. 8. 
V. 8. 
V. 8. 
V. s. 


30410 ® 


8.; s. 
H2SO4 

sl. s. h. ac. 
V. s. 

V. s. 

i.; 8. alk. 


i.; s. alk. 


* In sealed tube. 

Dibutyl carbinol in) 4921 


Dibutyi carbinol (iso) 4925 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

1899 

Dibutyl ether (iso) 

Uo-butyl ether 

I(CH,)zCHCHzl,0 

1900 

ketone (n) 

nonanone-5 

(CzH5CH2CH2)2CO 

1901 

ketone (tao) 

valerone 

(C4H9)2C0 

1902 

l-malate (-)(n) 

butyl malate 

C4H405(C4H9)2 

1903 

maleate (n) 

butyl maleate 

(CHC02C4H9)2 

1904 

malonate (n) 

butyl malonate 

CH2(C02C4H9)2 

1905 

oxalate (n) 


(C02C4H9)2 

1906 

oxalate (iso) 


(C02C4H9)2 

1907 

phenyl-phenyl- 
phosphate (tert) 

(P) 

phosphen-2 

(C4H9C6H40)2P0- 

OCeHs 

1908 

o-phthalate (n) 

butyl phthalate 

C«H4(C02C4H9)2 

1909 

sebacate (n) 

butyl sebacate 

I(CH2)4C02C4H9]2 

1910 

succinate (n) 

butyl succinate 

(CH 2 CO 2 C 4 149)2 

1911 

succinate (iso) 


(CH2C02C4H9)2 

1912 

succinate (see) 


(CH2C02C4H9)2 

1913 

sulfate (n) 

butyl sulfate 

(C4H90)2S02 

1914 

sulfide (n) 

butyl sulfide 

(C2H5CH2CH2)2S 

1915 

sulfide (sec) 


(C4H9)2S 

1916 

sulfide (iso) 


[(CHjjjCHCHiUS 

1917 

sulfite (n) 

butyl sulfite 

(C4H90)2S0 

1918 

sulfone (n) 

butyl sulfone 

(C 4 149)2802 

1919 

tartrate (d)(n) 

butyl tartrate 

(CH0HC02C4H9)2 

1920 

tartrate (d)(iso) 


(CHOH C02C4H9)2 

1921 

thiourea (n) 


(C4l49NH)2CS 

1922 

urea (n)(N,/V) 


(C4H9)2NC0NH2 

1923 

Di-Mo-bufylette f 


(CH3)2C;CHC(CH3)3 

1924 

Dicapryl adipate 

(n)(»ec) 

1(CH2)2C02CH- 

(CH3)(CH2)5CH3l2 

1925 

Dichloro-acetal 


Cl2CH'CH(OC2H5)2 

1926 

acetaldehyde 

2,2-dichioro-ethanal 

CI 2 CH CHO 

1927 

acetamide 


CI 2 CHCONH 2 

1928 

acetic acid 


CI 2 CHCO 2 H 

1929 

acetone (a)(uns) 


CI 2 CHCOCH, 

1930 

acetone OS) (sym) 


(CICH 2 ) 2 C 0 

1931 

acetyl chloride 


CI 2 CHCOCI 

1932 

aniline (2,3) 


CI 2 C 6 H 3 NH 2 

1933 

aniline (2,4) 


CI 2 C 6 H 3 NH 2 

1934 

aniline (2,5) 


CI 2 C 6 H 3 NH 2 

1935 

aniline ( 2 , 6 ) 


CI 2 C 6 H 3 NH 2 

1936 

aniline (3,4) 


Cl2C«H3NH2 

1937 

aniline (3,5) 


Cl2C*H3NH2 

1938 

aniline sulfonic 

3,6-diCI-8ulfanilic 

Cl 2 C 6 H 2 (NH 2 )S 03 H 

1939 

anthracene (2,3) 


CmHbCIz 

1940 

anthracene (9,10) 


CmHsCIz 

1941 

anthraquinone (1,3) 


C6H4(CO)2C«H2Cl2 

1942 

anthraquinone (1,4) 


C6H4(CO)2C6H2Cl2 

1943 

anthraquinone (1,5) 


(CICeH3)2(CO)2 

1944 

anthraquinone ( 1 , 6 ) 


(CIC«H3)2(C0)2 

1945 

anthraquinone ( 1 , 8 ) 


(CICeH3)2(CO)2 

1946 

anthraquinone (2,3) 


C6H4(CO)2C«H2Cl2 

1947 

anthraquinone ( 2 , 6 ) 


(ClCsH3)2(CO)2 

1948 

anthraquinone (2,7) 


(CIC6H,)2(C0)2 


t See alto octylene. Dibutyl urethane 3038 

^Dibutyl mercury 4042 


Beil. 

Ref. 

Formula 

Weight 

1-376 

130.22 

♦1-709 

142.23 

1-710 

142.23 

III-433 

246.30 


228.28 

11-581 

216.27 

11-540 

202.24 

11-540 

202.24 


438.49 


278.34 

11-719 

314.45 


230.30 

n-611 

230.30 

11-61 1 

230.30 


210.28 

1-370 

146.28 

1-373 

146.28 

1-379 

146.28 


194.28 

1-371 

178.28 

III-518 

262.30 

m-518 

262.30 


188.33 

♦IV-372 

172.27 

1-222 

112.21 


370.56 

1-614 

187.07 

1-613 

112.95 

n-205 

127.97 

11-202 

128.95 

1-654 

126.98 

1-655 

126.98 

11-204 

147.40 

XII-621 

162.02 

XII-621 

162.02 

XII-625 

162.02 

XII-626 

162.02 

XII-626 

162.02 

XII-626 

162.02 

XIV-707 

242.08 

V-664 

247.12 

V-664 

247.12 

VII-787 

277.10 

VII-787 

277.10 

Vn-787 

277.10 

♦Vn-412 

277.10 

VII-788 

277.10 

VII-788 

277.10 

VII-788 

277.10 

VII-788 

277.10 




ORGANIC COMPOUNDS 
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No. 

Crystalline 

Specific 

Melting 

Boiling 

Solubility in 100 Parts 


Color 

Gravity 

Point ®C. 

Point ®C. 

Water 

AJcohol 

Ether 

1899 

Iq. 

0.762t5® 


122-2.5 

i. 

00 

eo 

1900 

Iq. 

0.827-1^® 


188-92 

I.; V. 8. 

V. 8. chl. 

V. 8. 






CS2 



1901 

oil 

o.sosv^® 


168.1 

<0.06 

00 

00 

1902 

iq. 

1 . 039*^® 


170-1 13mm 

V. si. 8. 



1903 

col. Iq. 



141.29mm 




1904 

Iq. 

1 . 005^® 


251.5 

i. 

8. 

8. 

1905 

col. iq. 

1.010§® 

-29.6 

243 

i. 

8. 

8. 

1906 

col. Iq. 

1.002'*® 


228-9 

i. 

8. 

s. 

1907 

col. Iq. 

1.1 1H“ 

<0 

260-75*«»“ 

i.; m ecu 

V. 8. 

® bz. 

1908 

col. Iq. 

1.04521® 


340 

0.043*® 

® ; 00 bz. 

® ; ® act. 

1909 

Iq. 

0.9331S® 


344-5 




1910 

Iq. 

0.96520<» 

-29.3 

274.5 




1911 

col. Iq. 

0.974'*® 


265-6 




1912 

col. iq. 

0.9743^-® 


256-77*Omm 




1913 

col. iq. 

1.059^® 


130-2"““ 




1914 

iq. 

0.839^^® 

-79.7 

182 

i. 



1915 

iq. 

0.83221® 


165 




1916 

•q. 

0.836‘0® 


172-3^*’““ 

i. 

OD 

OD 

1917 

col. iq. 



108-10'*““ 




1918 

pt./aq. 


44 



V. si. 8. 



1919 

pr. 

1.098'*® 

22-2 . 5 

200-3’*““ 




1920 

or. 

1.031^® 

73-4 

323-5 




1921 

col. nd./ai. 


66-7 


i. 

8. 

si. 8. 

1922 

col. hyg. cr. 


149-50 

1 1 8.92mm 


8. 

s. 

1923 

col. Iq. 

0.721-3!^® 

-106.5 

102.57**““ 




1924 

It. yel. Iq. 



1 92-4*““ 




1925 

iq. 

1.138'*® 


183-4 




1926 

col. Iq.* 



88-90 

i. 



1927 

mn. pr. 


98 

233-47**mm 

V. 8. h. 

V. 8. 

V. s. 

1928 

Iq. 

1.560H" 

9.7 (-4) 

194.4 

cx> 

00 

00 

1929 

Iq. 

1 .234'*® 


120 

V. 8l. 8. 

8. 

8. 

1930 

pi. or nd. 

1.3834^® 

45 

173.0-3.4 

8. 

V. 8. 

V. 8. 

1931 

Iq. 



107-8 

d. 

d. 

00 

1932 

nd./lg. 


23-4 

252 

si. 8. bz. 

8. 

V. sl. s. 

1933 

rhb. 

1 . 567^^® 

62-3 

245759mm 

si. s. 

8. 

8. 

1934 

nd./lg. 


50 

251 

V. si. 8. 

8. 

8. 

1935 

nd. /al. 


39 





1936 

nd./lg. 


71.5 

272 

si. 8. bz. 

703*® 

V. s. 

1937 

nd. 


50.5 

259-60 

i. 

8. 


1938 

nd./aq. 




8. h. 



1939 

yel. If. 


255 

subl. al. d. 

8. ac. 

8. h. 


1940 

yel. nd. 


209-10 


8. bz. 

si. 8. 

si. 8. 

1941 

yel. nd./ac. 


208-9 


i.;8. ac. 

i. 

s. PhNOz 

1942 

yel. nd./ac. 


187.5 


i.; 8. h. bz. 

V. si. 8. 

V. sl. 8. 

1943 

yel. nd./ 


251 


i.j 8. 

si. 8. 

8. PhMe 


ac. 




H 2 SO 4 



1944 

yel. nd./ac. 


203-4 




1 

1945 

pa. yel. nd. 


202-3 


8. PhMe 

si. 8. 

8. PhNOa 

1946 

yel. nd./ac. 


268-70 


i. 

8l. 8. 

8. h. bz. 

1947 

yel. nd./ac. 


282 


i. 



1948 

yel. nd. 


210-1 


i. 

8. PhOMe 











♦ Polymerliei on standing. Oichloro-acetoacotanilido 42 

Oioetyl 28G6 
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PHYSICAL CONSTANTS OF 


m 

Name 

Synonym 

Formula 

BeU. 

, Ref. 

Formula 

Weight 


Dichloro 


[CI*N:C(NH 2 )-N :]2 



1949 

azo-dicarbonamide 

azochloramide 


183.01 

1950 

azoxybenzene 

(4,4') 

(CIC6H4)2N20 

XVI-625 

267.11 

1951 

barbituric acid 
(5,5) 

dichloromaionyl- 

urea 

Cl 2 C(CONH) 2 CO 

1 1 

XXIV-472 

196.99 

1952 

benzene (o) 


C 6 H 4 CI 2 

V -201 

147.01 

1953 

benzene (m) 


C 6 H 4 CI 2 

V-202 

147.01 

1954 

benzene (p) 


C 6 H 4 CI 2 

V-203 

147.01 

1955 

benzene sulfonic 
acid (2,5) 


CI 2 C 6 H 3 .SO 3 H 

XI-55 

227.07 

1956 

benzene sulfonyl 
chloride (3,4) 


Cl 2 C 6 H 3 *S 02 CI 

*XI-16 

245.52 

1957 

benzidine (3,3') 


(H2NC6H3CI)2 

Xiri-234 

253.13 

1958 

benzidine HCI 

(3,3') 

C, 2 H,oN 2 Cl 2 - 2 HCI 

XIII-234 

326.06 

1959 

benzoic acid (2,3) 


CI 2 C 6 H 3 C 02 H 

IX-342 

191.02 

1960 

benzoic acid (2,4) 


ClaCsHj'COzH 

IX-342 

191.02 

1961 

benzoic acid (2,5) 


Cl2CeH3C02H 

IX-342 

191.02 

1962 

benzoic acid (2,6) 


CIzC^HjCOzH 

IX-343 

191 .02 

1963 

benzoic acid (3,4) 


CI 2 C 6 H 3 CO 2 H 

IX .343 

191.02 

1964 

benzoic acid (3,5) 


CliCtHa-COzH 

IX-344 

191.02 

1965 

benzophenone 

(2,4') 


(CIC56H4)2C0 

VII-420 

251.11 

1966 

benzophenone 

(4,4') 


(CIC6H4)2C0 

VII-420 

251.11 

1967 

benzoylene urea 
(6,8) 

Sheibley’s reagent 

CI2C6H2NHCO- 

1 

NHCO 

1 


231.04 

1968 

1-bromoethane 

(1,1) 



CHjCClaBr 

1-90 

177.87 

1969 

1-bromoethane 

(2,2) 


CI 2 CH CHjBr 

1-90 

177.87 

1970 

bromomethane 


Cl 2 CHBr 

1-67 

163.85 

1971 

butane (1,1 )(n) 

butylidene di- 
chloride 

C 2 H 5 CH 2 CHCI 2 

1-119 

127.02 

1972 

butane (1,2)(n) 

butylene chloride 

C 2 H 5 CHCICH 2 CI 

' ♦I-SS 

127.02 

1973 

butane (1,4)(n) 

tetramethyiene diCi 

CICH2(CH2)2CH2CI 

1-119 

127.02 

1974 

butane (iso) 

1,1 -dichloro- 2- 
methyl-propane 

(CH3)2CHCHCl2 

1-126 

127.02 

1975 

butane (iso) 

1,3-dichloro-2- 

methyl-propane 

(CICH2)2CH'CH5 


127.02 

1976 

butane (iso) 

1,2-dichloro-2- 

methyl-propane 

(CH3)2CCICH2CI 

1-126 

127.02 

1977 

butyl alcohol (tert) 


(CHzCDiCOHCH, 

1-382 

143.02 

1978 

butyric acid (a,fi) 

crotonic acid diCI 

CH3(CHCI)2C02H 

n-279 

157.00 

1979 

butyric acid 

i«o-crotonic acid 
diCI 

CH3(CHCI)2C02H 

n-279 

157.00 

1980 

1,2-dibromoethane 

(1,1) 

BrCHzCBrCIz 

1-93 

256.78 

1981 

1,2-dibromoethane 

(1,2) 

CIBrCHCHBrCI 

1-93 

256.78 

1982 

1,1-dibromoethane 

(2,2) 

BrzCHCHClz 

1-93 

256.78 

1983 

dibromomethane 


Cl2CBr2 

1-68 

242.76 

1984 

diethyl carbonate 

Os^') 

{CICH2CH20)2C0 


187.03 

1985 

diethyl sulfide 

WJJ') 

muttard gas 

(C1CH2CH2)2S 

1-349 

159.08 


DIchtoro-jao-butane 1975-6 
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Crystalline 

Specific 

— 

Melting 

Boiling 

Solubility in 100 Parts 

Color 

Gravity 

Point °C. 

Point "G. 

Water 

Alcohol 

Ether 

yel. nd. 


expl. 155 


i. 

8- 

sl. 8 . 

yel. nd./al. 



155-6 

subl. 

i. 

sl. 8. 

s. 

rhb. pr./aq. 


219-20 d. 


sl. s.; V. 

V. s.; V. sl. 

< 

CO 

< 

CO 





sl. s. bz. 

6 . chi. 

ac. 

col. Iq. 

1.305^'*-“ 

-17.6 

179 

i.; » bz. 

00 

00 

col. Iq. 

1 .288^4«-® 

00 

CM 

1 

1 727««mm 


s. 

8 . 

col. mn. 

1 .45821° 

53 

1 747Mmin 

i.; 8. bz. 

® h. abs. 

V. 8. 



>100 


V. 8. 



mn./bz. 


22.4 

1 70.420nun 

d. 

d. 


nd./al. 


132-3 


i. 

s. ; s. bz. 


nd. 



! 

V. sl. s. 

s. 


nd. 


166 


sl. s. h. 

s. 

8. 

nd./aq. 


164 

subl. 

s. h. 

s. 

8 . 

nd./aq. 


154 

301 

0.09i<° 

s. 

8. aik. 

nd./al. 


140-3 

subl. 

s. h. 

8. bz. 

s. alk. 

nd. /aq. 


203-4 


s. h. 

V. s. 

8. alk. 

nd. /al. 


182-3 

subl. 


V. s. 


col. mn./al. 

1 .3931^° 

66-7 

214-522mi« 

i.; s. act. 

19025® bz. 

4825° 

i 

col. If./al. 


145 

353757 ijua 

I.; s. act. 

1235° bz. 

225° 

col. nd./al. 


296 

i 

i 

i.;i. aq. 

1 h.; s. aq. 

i.; V. 8 l. 8 . 


col. Iq. 
1 I oil 


Iq. 

Iq. 

Iq. 

nd. 

pa. yel. Iq. 
col. oil 


1 

1 . 1 3820 ° 

1 . 09720 ° 
1 . 277 -^° 


2. 391 ’9“ 

2.A2K^° 


121-5 
161-3 
103-5 d. 


62.5-3.0 l24-520»«a si. 8. 

78 (73) 131.520mm si. s. 


176-8 

194- 5 

195- 200 
135± 

109-1 2’ 2mm 

217 sl. d. 
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PHYSICAL CONSTANTS OP 


No. 

Name 

Synonym 

Formula 

BeU. 

Ref. 

Formula 

Weight 


Dichloro 





1986 

diiodomethane 


CUCIz 

1-72 

336.76 

1987 

2 , 2 '-dlnitrodi- 

(4,4') 

(OiNCeHjCIS)! 

VI-341 

377.22 


phenyj disulFide 





1988 



2 

C 

C 

C 

I 

c 

6 


157.00 

1989 

diphenyl (3,3') 


r 

CIC«H4C6H4CI 

V-579 

223.10 

1990 

diphenyl (4,4') 


CIC«H 4 C 6 H 4 CI 

V-579 

223.10 

1991 

dipropyl ether (n) 

(y,y') 

(CICH2CH2CH2)20 


171 .07 

1992 

dipropyl ether (iso) 

(ys,/9') 

(CICH2(CHj)CH]20 


171.07 

1993 

ethane ( 1 , 1 ) 

ethylidene dichloride 

CHrCHCli 

1-83 

98.97 

1994 

ethane ( 1 , 2 ) 

ethylene chloride 

CICH 2 CH 2 CI 

1-84 

98.97 

1995 

ether (a,fi) 


CICH 2 CHCIOC 2 H 5 

1-612 

143.02 

1996 

ether (/8,/5')(»ym) 

diCI-Et ether 

(CICH2CH2)20 


143.02 

1997 

ethyl alcohol (/3^) 

2 , 2 -dichloro- 

CI 2 CHCH 20 H 

1-338 

114.97 



ethanol -1 




1998 

ethylene (a, a) 

1 , 1 -dichloro-ethene 

CH2:CCl2 

1-186 

96.95 

1999 

fluorescein (2,7) 


C 20 H 10 O 5 CI 2 

*XIX-722 

401.19 

2000 

fluorescein (3',6') 


C2oHio05Cl2 

XIX-227 

401.19 

2001 

hexane 

2,3-dichloro-2,3- 

i(CH,)zCCl]i 

1-152 

155.07 



dimethyl-butane 




2002 

hexane 

3,3-dlchloro-2,2- 

(CH3)jCCCl2CH3 

1-150 

155.07 



dimethyl-butane 




2003 

hydroquinone (2,3) 


(HO)2C6H2Cl2 

VI-849 

179.01 

2004 

hydroquinone (2,5) 


(HO) 2 C«H 2 Cl 2 

VI-850 

179.01 

2005 

1 -iodoethane ( 2 , 2 ) 


ICH 2 CHCI 2 

1-98 

224.88 

2006 

iodomethane 


CI 2 CHI 

1-71 

210.85 

2007 

maleic acid 


(:CCIC02H)i 

11-753 

184.97 

2008 

methyl ether (sym) 


CICH 2 O CH 2 CI 

1-582 

114.97 

2009 

naphthalene ( 1 , 2 ) 


C,oH.Cl2 

V-542 

197.06 

2010 

naphthalene (1,3) 

d-dichloronaphtha- 

C,oH«Cl2 

V-542 

197.06 



lene 




2011 

naphthalene (1,4) 

6 -dichloronaphtha- 

CioHsClz 

V-542 

197.06 



lene 




2012 

naphthalene (1,5) 

7 -dichloronaphtha- 

CioHeClz 

V-543 

197.06 



lene 




2013 

naphthalene ( 1 , 6 ) 

17 -dichloronaphtha- 

C,oH*Cl2 

V-543 

197.06 



lene 




2014 

naphthalene (1,7) 

d'-dichloronaphtha- 

CtoHcClz 

V-543 

197.06 



lene 




2015 

naphthalene ( 1 , 8 ) 

r-dichloronaphtha- 

CioHaClz 

V-544 

197.06 



lene 




2016 

naphthalene (2,3) 

t-dichloronaphtha- 

CioH^CIi 

V-544 

197.06 



lene 




2017 

naphthalene ( 2 , 6 ) 

c-dichloronaphtha- 

C,oH«Cli 

V-544 

197.06 



lene 




2018 

naphthalene (2,7) 

d-dichloronaphtha- 

C 10 KUCI 2 

V-544 

197.06 



lene 




2019 

a-naphthoi (2,4) 


CI 2 CT 0 H 5 OH 

VI-612 

213.06 

2020 - 

cK-naphthoquinone 

(2,3) 

0:CioH4Cl2:0 

Vn-729 

227.06 


Dichloro-ethene 135>6, 1998 
Diohloro>6thyl ather 1996 
Diohloro-ethylana 135o6 


DIchlorcHdthanal 1926 
Diohloro-athana 1993-4 
Oichloro-athanol 1997 




ORGANIC COMPOUNDS 


42S 


No. 

Cryatalline 
Form and 
Color 

Specific 

Gravity 

Mdtina 

Point 

Boilina 

Point 

1986 

scales 


85 d. 


1987 

yef. cr./ 


213-4 



act.-al. 




1988 

col. Iq. 



Sg.9t9iiun 

1989 

nd./at. 


23 

322-4 

1990 

pr. or nd. 

1.439 

148 

315-9 

1991 

oil 

1.140^® 


21 5745min 

1992 

col. Iq. 

1 . 1 12 ^^“ 


187.3 

1993 

col. tq. 

1.175^® 

-96.7 

57.3 

1994 

cot. Iq. 

1.256f^" 

-35.3 

83.7 

1995 

Iq. 

1.1 74«® 


140-5 

1996 

Iq. 

1 . 222 ^^® 


178.5 

1997 

Iq. 

1.146»»® 


146 

1998 

Iq. 

1.250’*® 


37 

1999 

or. pd. 




2000 

or. pd. 




2001 

cr. 


1 59-60 


2002 

cr. 


151 

subt. 

2003 

nd. /aq. 


144-5 

subl. 

2004 

mn. nd./ 

1.815*<® 

166-70 

subl. 


act. 




2005 

Iq. 

2.219 


171-2 

2006 

Iq. 

2.403*’*® 


131 

2007 

nd. 


d. 119-20 


2008 

col. iq. 

1 . 328^^® 


104-5 

2009 

nd./al. 

1.315^^** 

37 

282 

2010 

nd./al. 


61.5 

291^*”^ 

2011 

nd./al. 

1.300^^® 

67-8 

286-77«»“ 

2012 

If./al. 


107 


2013 

nd./al. 


48-9 


2014 

If./aq. al. 

1.26lJ-ja® 

63-4 

285-6 

2015 

cr./al. 

1.292J^®® 

88 

d. 

2016 

If. 


120 


2017 

nd./al. 


135-6 

285 

2018 

pr. 


114 


2019 

nd. /aq. al. 


106-7 


2020 

yel. nd./aJ. 


192-3 



Solobility in 100 Parts 


Water 

Aioohol 

Ether 

j 

8. d. 


V. si. 8. 

V. 8l. 8. 

V. 8l. 8. ig.; 

CS2 


si. 8. bz. 

i. 

V. 8. 

V. 8. 

i.;142*®bz. 

V. 8l. 8. 

4250 

0. 17*0® 



0.70®; 

OD 

00 

0.5*o«> 



0.90®; 

® ; « chi. 

OD 

0.9*00 



1.07*0® 

8. 

8. 

si. s. 

i. 

8. 

8. 

si. 8. 

8l. 8. 

8l. 8. 

V. s. alk. 

I. 



i. 



i. c. Ig. 

8. 

8. 

s. h. ; 8. 

V. 8. 

V. 8. 

ac. 

i. 



i. 



V. 8. ; i. 

V. 8. 

V. 8. 

chi. 



d. 






V. s. act. 

V. 8l. 8. 


*• 

1 

8. 

8. 


8. 

j 

8. 

] 

8. h. 

8. 


si. 8. 

V. 8. 


V. 8. h. 


8. bz. 

8. ; 8. ac. 

8. 

i. 

8. h. 

si. 8. 


Oiohloro*ftuortn 3252 
Oidilor».hydrln 3393-4 


Dichloro-matonyl urea 1951 
Dichloro-methane 4429 








424 


PHYSICAL CONSTAIVTS OP 


( No. 

Name 

Synonym 

Formula 

Beil. 

Re£. 

Formula 

Weight 


Oichloro 





2021 

4-nitroaniline 

(2,6;4,1) 

Cl2C6H2(N02)NHz 

XII-735 

207.02 

2022 

nitrobenzene (2,4) 

NOa-CI-benzene 

CI 2 C 6 H 3 NO 2 

V-245 

192.01 

2023 

nitrobenzene (2,5) 


CIzCfiHsNOz 

V-245 

192.01 

2024 

nitrobenzene ( 2 , 6 ) 


CI 2 C 6 H 3 NO 2 

V-246 

192.01 

2025 

nitrobenzene (3,4) 


CI 2 C 6 H 3 NO 2 

V-246 

192.01 

2026 

nitrobenzene (3,5) 


ClzCsHa-NOz 

V-246 

192.01 

2027 



Cl2C(N02)CH3 


143.97 

2028 

nitrohydrin 

diCI-Pr-nitrate 

CICH 2 CHCICH 2 NO 3 

1-356 

173.99 

2029 

nitrophenol 

(4,6;2,1) 

Cl2C6H2(N02)0H 

VI.241 

208.01 

2030 

nitrophenol 

(2,6;4,1) 

Cl2H6H2(N02)0H 

VI-241 

208.01 

2031 

nitropropane 

( 1 , 1 , 1 ) 

C2H5C(N02)Cl2 


157.99 

2032 

1 -nitrosoethane 


CH 3 CCI 2 NO 

1-99 

127.97 


( 1 , 1 ) 





2033 

pentane (1,4) 


CH 3 CHCI(CH 2 ) 3 CI 

1-131 

141.04 

2034 

pentane (1,5) 

amylene chloride 

CICH2(CH2)3CH2CI 

1-131 

141.04 

2035 

pentane (2,3) 


C2H5(CHCI)2CH3 

1-131 

141.04 

2036 

pentane (2,4) 


(CHaCHCDzrCHz 

♦1-43 

141.04 

2037 

pentane 

1,4-dlchloro-2- 

CICH2CH(CH3) 

*1-47 

141.04 



methyl-butane 

CH 2 CH 2 CI 



2038 

pentane 

2,3-dichloro-2- 

(CH 3 ) 2 CCICHCI- 

1-135 

141 .04 



methyl-butane 

CH 3 



2039 

pentane 

2,4-dlchloro-2- 

(CH3)2CCICH2* 

1-135 

141.04 



methyl-butane 

CH 2 CI 



2040 

pentane 

3,4-dichloro-2- 

(CH 3 ) 2 CHCHCI- 

1-135 

141.04 



methyl-butane 

CH 2 CI 



2041 

pentane 

4,4-dichloro-2- 

(CH3)2CHCHr 

1-135 

141 .04 



methyi-butane 

CHCI 2 



2042 

phenol (2,4) 


Cl 2 C«H 30 H 

VI-189 

163.01 

2043 

phenyl-3, 4-di* 


CIzCcHiSOs-CeHsClz 


372.06 


chlorobenzene 





sulfonate (2,4) 


i 



2044 

phenylhydrazine 

(2,5) 

CI2C6H3NHNH2 

XV-431 

177.04 

2045 

phenylhydrazine- 

(2,5) 

Cl 2 C«H 2 (S 03 H)NH. 

XV-643 

257.10 


4-8ulfonic acid 


NH 2 



2046 

phenyl-phenyl 

phosphen 4 

CeHs-OPO: 


395.18 


phosphate (o,a') 


(CIC6H40)2 



2047 

phenyt-4-toluene 


CH3C6H4S03- 


317.18 


sulfonate 


C 6 H 3 CI 2 



2048 

p-phenylenedi- 

( 2 , 6 ) 

Cl2C6H2(NH2)2 

XIII-118 

177.04 


amine 





2049 

p-phenylenedi- 

( 2 , 6 ) 

Cl 2 C«H 2 (NH 2 ) 2 HCI 


213.50 


, amine HCI 





2050 

propane ( 1 , 1 ) 

propylidene diCI 

C 2 H 5 'CHCl 2 

1-105 

112.99 

2051 

propane ( 1 , 2 ) 

propylene chloride 

CHs'CHCl'CHzCI 

1-105 

112.99 

2052 

propane (1,3) 

trimethylene diCI 

CICHz'CHzCHzCI 

1-105 

112.99 

2053 

propane ( 2 , 2 ) 

acetone chloride 

(CH3)2CCl2 

1-105 

112.99 

2054 

propionic acid (a,a) 


CHjCCIz-COzH 

11-250 

142.98 

2055 

propionic acid (a^) 


CICH 2 CHCICO 2 H 

11-252 

142.98 

2056 

propionitriie (a,a) 


CH3CCIrCN 

11-251 

123.98 

2057 

propyl carbonate 

( 7 , 7 ') 

lCI(CH2)30l2C0 


215.08 

2058 

propylene (a/x) 

1 , 1 -diCI-propene -1 

CHi-CHtCCIz 

1-199 

110.98 

2059 

propylene (a,/ 6 ) 

allylene dichioride 

CH 3 CCI :CHCI 

1-199 

110.98 


Dtchioro-propanol 3393>4 Dichloro*propyi acetate 46 

Oichloro-propene 2058*61 Diehl oro-propyl carbamate 171 





ORGANIC CO]»ffOUM)S 


42S 


i Crystalline ^ 

Form and Specific 

Color Gravity 


Melting 
Point ®G. 


Solubility in 100 Parts 




0. 45a>'’ V. 8.; 1602*® v. s.;v.8. 

V. 8. chi. ecu hz. 

1. 8. h. 8. 


si. 8. h. 8. 


coi. nd. 
nd./aq. al. 
coi. pd. 
lo. 


1.14310® 

1.159|r 
1 .2011*® 

1 .093f&“ 


1.4311*® 

1.176^^i® 


87 

96.8 

1 19740nuo 

69.7 
185-90 
210 d. 
105 
265-70 
78 
5 


<» bz. V. 8. 

8. h. 


V. si. 8. 8. 

0.2720® V.8. 


*0 modification, liquid, changes to a at 15®. 
Oiohioro-propyi nitrate 2028 













PHYSICAL CONSTANTS 


No. 

Name 

Synonym 

Formula 

BeU. 

Ref. 

Formule 

Weight 


Dichloro 





2060 

propylene 

epidichlorohydrin (a) 

CHz:CC\'CHzC\ 

1-199 

110.98 

2061 

propylene ia,y) 

epidichiorohydrin (0) 

CHzCICHtCHCI 

1-199 

110.98 

2062 

quinazoline (2,4) 


C 6 H 4 N:CCIN:CCI 

i 1 

XXin-176 

199.04 

2063 

quinoline (2,3) 


C 9 H 5 NCI 2 

XX-361 

198.05 

2064 

quinoline (2,4) 


C 9 H 5 IMCI 2 

XX-361 

198.05 

2065 

quinoline (2,7) 


C 9 H 5 NCI 2 

XX-361 

198.05 

2066 

quinoline (5,6) 


C»H5NCl2 

XX-361 

198.05 

2067 

quinoline (5,8) 


C 9 H 5 NCI 2 

XX-362 

198.05 

2068 

quinoline ( 6 , 8 ) 


C 9 H 5 NCI 2 

XX-362 

198.05 

2069 



C 9 H 5 NCI 2 


198.05 

2070 

quinone (2,5) 


Cl 2 CeH 202 

VII-633 

176.99 

2071 

quinone ( 2 , 6 ) 


CI 2 C 6 H 2 O 2 

VII-633 

176.99 

2072 

quinone-chloro- 


0 :C 6 H 2 Cl 2 :NCI 

VII-634 

210.46 


imide 





2073 

tetrabromoethane 

( 2 , 2 ; 1 , 1 , 1 , 2 ) 

Br 3 C*CCi 2 Br 

1-95 

414.60 

2074 

jp-toluenesulfon- 

dichloramine T 

CH,C*H4S02NCl2 


240.11 


amide (yv,N) 





2075 

tribromoethane 


Br 2 CCICHBrCI 

1-94 

335.69 

2076 

tribromoethane 


Br 2 CHCCl 2 Br 

1-94 

335.69 

2077 

tyrosine (3,5) (di) 


Cl 2 C«H 2 (OH)-CH 2 - 

♦XIV-670 

286.12 




CHNH 2 CO 2 H 2 H 2 O 



2078 

Dicitmatnalacetoiia 


1 C,H 5 (CH:CH) 2 ] 2 C 0 

VII-524 

286.35 

2079 

Dicrasol (o) 

4,4'-diOH;3,3'-diMe 

(CHjCeHjOH)* 

VI-1009 

214.25 

2080 

■Ncyandliafnlile 

param 

H 2 NC(;NH)NHCN 

ni-91 

84.08 

2081 

Dicyano-d i am i d i ne 

guanyl urea; biuret- ! 

H 2 N.C(:NH)NH- 

III-89 

102.10 



amidine 

CONH 2 1 



2082 

diamidine H 2 SO 4 


C2H«ON4iH2S04- 

ni-90 

338.31 




HiO 



2083 

Dicydohexyl 

decahydro-diPh 

(CH2(CH2)4CH)2 

1 1 

V-108 

166.30 

2084 

adipate 


(CHiCHaCOzCcHi 1 )» 


310.42 

2085 

amine 


(C,H„) 2 NH 

xn-6 

181.31 

2086 

maieate 


(:CHC 02 C*Hn )2 


280.35 

2087 

oxalate 


(C 02 C,Hn )2 

*VI -6 

264.32 

2088 

phthaiate 


C.H4(C02CeH„)2 

IX-799 

330.41^ 

2089 

Dicyclopeflttadlene 


(•CH:CH'CH 2 - 

1 

V-495 

132.20 




CH:CH )2 

1 


1 

2090 

Diethanolamine 

iminoethyi alcohol 

HN(CH2'CH20H)2 

IV-283 

105.14 

2091 

Diethoxy-be nze ne 


(C2H50)2C«H4 

VI-771 

166.21 

2092 

benzene (m) 


(C2H50)2C,H4 

VI-814 

166.21 

2093 

benzene (p) 


(C2H50)2CsH4 

VI-844 

166.21 

2094 

ethyl carbonate 


(C2H50Q2H4)2C0j 


206.23 

2095 

ethyl maieate 


(:CHC02C2H40C2H5)2 


260.28 

2096 

ethyl phthaiate 


C« H 4 {CO 2 C 2 H 4 0 C 2 Hg )2 


310.34 

2097 

ethyl sebacate 


fC2HgOC2H4C02' 


346.40 



CH,(CH2)2CH2]2 


2098 

quinazoline (2,4) 


Ci2H|402N2 

xxm-48e 

218.25 


Dichioro-sulfunilic acid 1938 Dforesyi carbonaid 2838 

Dichioro-xyiena (w) 6494-6 Oicroayi phthalato 2841 







ORGANIC^ COMPOUNDS m 

\ 


No. 

Crystalline 

Specific 

i 

Melting 

1 

Boiling 

Solubility in 100 Parts 


Color 

Gravity 

Point ®C. 

Point ®C. 

Water 

Alcohol 

Ether 

2060 

col. Iq. 

1.204«® 


94 

i. 

00 

00 

2061 

col. iq. 

1 . 233^7.50 


106-9 




2062 

nd. 


120 





2063 

cr./aq. al. 


104-5 


i.; i. alk. 

8.; 8. bz. 

8.; 8i. 8. ig. 

2064 

nd./aq. al. 


67 

280-2 

V. si. 8. h. 

8.; 8. chi. 

8. ; 8. bz. 

2065 



98 





2066 

nd. 


85 





2067 

nd./al. 


92-3 





2068 

nd./ai. 


103-4 



8. 


2069 

nd. 


85.5 





2070 

It. yei./bz. 


155-60 


si. 8. h. 

V. s. 

V. 8.; si. 8. 








bz. 

2071 

rhb./al. 


120-1 

aubl. <120 

si. 8. h. 

V. 8. h. 

8. chi. 

2072 

yol. nd./ 


67-8 

d. 170 

V. si. s. 

8. h. 

V. 8. ; 8. 


al. 






chi. 

2073 

cr. 


180 d. 





2074 

pr./chl,- 


83 





120 bz. 


pet. 





chi. j 


2075 

col. Iq. 

2.6267»»® 

5 

13315a.m 


1 


2076 

col. Iq. 



215-20 




2077 

pr./aq. 


252 ±, d. 


4; si. 8. 









bz. 



2078 

yel. nd./al. 


146 


i. ; 8. ac. 

8. h. 

8l.8. 

2079 

cr./PhMa 


161 





2080 

mn. pi. 

1.40««® 

207-8 

d. 

2.3’3® 

1 .3’*® 

0 . 01 *>® 

2081 

cr./ai. 


105 

d. 160 

8. h. 

8l. 8. C. 

i. 

2082 

col. nd. 


193-5 

H 20 , 110 

5 c. ; 33 h. 

si. 8. ; s. 

1 . 







dil. a. 


2083 

Iq. 

0.886^* 

4 

2367S*n>ia 

i.; ® act. 

7ZS® 

® ; » bz. 







MeOH 


2084 

col. nd. 


33-5 



8. 

8 . 

2085 

col. Iq. 

0.925’«® 

20 ± 

254-67<*®“ 

0.162»® ! 

V. 8.; 8. bz. 1 

00 

2086 

' col. pi. 


82-3 


1 . 

si. 8. 

V. 8. 

2087 

cr./MeOH 


42-3 

190.173inn> 


V. 8. 

V. $• 

2088 

pr./al. 


66 


i. 

8. 


2089 

col. cr. 

0.976”® 

32.9 

170 81. d. 


V. 8. 

V. 8. 

2090 

pr. 

1.097iV^° 

28 

27074*>nm 

® ; i. bz. 

00 

V. si. 8 . 

2091 

or. /pet. 


43-5 





2092 

pr. 


12.4 

234-57Sfc«« 

i. 

8 . 

8. 

2093 

mn. If. 


71-2 

246 

i. 

8.;8. bz. 

8 .; 8. chi. 

2094 

col. Iq. 



124-7’*“® 




2095 

ooi. iq. 



174.7110111 




2096 

col. iq. 


31-3 


i. 

8 . 

8 . 

2097 

col. iq. 


-1 ± 

224-6*>»“ 




2098 

nd. 


55 


i. 

8 . 

8 * 


Diothoxy>ethan« 2139 
piethoxy-m9than« 2172 





PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

BeU. 

Ref. 

Formula 

Weight 

2099 

Diethyl -acetal d e- 

2 -Et-butyraldehyde 

(C 2 H 5 ) 2 CHCH 0 

1-693 

100.16 


hyde 





2100 

acetamide (N,N) 

acetyl diEt-amine 

CH3C0N(C2H5)2 

IV -110 

115.17 

2101 

acetic acid 


(C 2 Hs) 2 CH*C 02 H 

11-333 

116.16 

2102 

acetoacetic ester 


CH3C0C(C2H5)2- 

III-710 

186.24 




C 02 C 2 HS 



2103 

acetonedicar- 


C0(CH2C02C2H5)2 

III-791 

202.20 


boxylate 





2104 

acetonitrile 

3-cyano-pentane 

(C 2 H 5 ) 2 CHCN 

11-334 

97.16 

2105 

acetyl succinate 


CH 3 COC 2 H 3 : 

III-801 

216.23 




(C02C2H5)2 



2106 

adipate 


(■(CHjjiCOzCiHjj 

11-652 

202.24 

2107 

ailyl-acetamide 

novonal 

(C2H5)2C3H5:C. 


155.23 




CONH 2 



2108 

allyl-malonate 


C3H5CH(C02C2H5)2 

11-776 

200.23 

2109 

amine 


(C 2 H 5 ) 2 NH 

IV-95 

73.14 

2110 

amine hydro- 


(C 2 Hs) 2 NHHCI 

IV-97 

109.60 


chloride 





2111 

aminobenzalde- 

(p) 

(C2H5)2N-C6H4CH0 

XIV-36 

177.24 


hyde 





2112 

aminoethanol 09) 


(C 2 H 5 ) 2 NCH 2 CH 20 H 

IV-282 

117.19 

2113 

aminoglycerol (a) 

1 -diethylamino- 

(C 2 Hs) 2 N.CH 2 

IV-302 

147.21 



2,3-propandioi 

CHOHCH 20 H 



2114 

aminophenetole 

diEt-m-pheneti- 

C2H50C6H4- 

Xin-410 

193.28 


(m) 

dine 

N(C2H5)2 



2115 

aminophenol (m) 


(C 2 Hs) 2 N C 6 H 4 OH 

Xm-408 

165.23 

2116 

aminophenol 

hydroxy-diEt- 

(C2H5)2NC6H40H- 

xin-410 

255.26 


oxalate (m) 

aniline oxalate 

H 2 C 204 



2117 

aminopropyl alco- 


(C 2 H 5 ) 2 NCH(CH 3 )- 


131.21 


hol 09) 


CH 20 H 



2118 

aminopropyl alco- 


(C2H5)2NCH2CH2- 

IV-288 

131.21 


hol (t) 


CH 20 H 



2119 

aminopropyl cin- 

apothesine 

(C2H5)2N(CH2)30- 


297.82 


namate HCI 


C0C,H7HCI 



2120 

ammonium diethyl- 


(C 2 H 5 ) 2 NCSS- 


222.40 


dithiocarbamate 


NH2(C2H5)2 



2121 

aniline (TV) 


[ (C2H5)2N.C5«H5 

Xn-164 

149.23 

2122 

aniline sulfonic 

diethylaminoben- 

(C2H5)2N.C6H4. 

XIV-690 

229.29 


acid (m) 

zene sulfonic 

SO 3 H 



2123 

azelate 

ethyl azelate 

(CH2)7(C02C2H5)2 

n-709 

244.32 

2124 

barbituric acid (5,5) 

veronal; barbital 

CsH,203N2 

XXIV-485 

184.19 

2125 

barbituric Na 

medinal 

C8Hn03N2Na 

XXIV-487 

206.18 

2126 

benzene (o) 


(C2H3)2CeH4 

V-426 

134.21 

2127 

benzene (m) 


(C2H5)2C«H4 

V-426 

134.21 

2128 

benzene (p) 


(C2H5)2C*H4 

V-426 

134.21 

2129 

benzoyiene urea 


C6H4N(C2H5)C0- 

XXIV-376 j 

218.25 


(1,3) 


j 






N(C 2 H 5 )C 0 

1 



2130 

benzyl malonate 


C7H7CH(C02C2H5)2 

IX-869 

250.28 

2131 

bromoacetamide 

neuronal 

(C2Hs)2CBrCONH2 

n-334 

194.08 

2132 

bromomaleate 


CH:CBr(C02C2H5)2 

n.765 

251.08 


Diethyl acetal 4 Diethyl beryllium 845 

^iethyl-amino-propylene glycol 2113 









ORGANIC COMPOUNDS «» 


No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Melting 
Point °C. 

Boiling 
Point ®C. 

Solubility in 100 Parts | 

Water 

Alcohol 

Ether 

2099 

Iq. 

0.816|§® 


117-8 

0 . 320 ® 

00 

00 

2100 


0.925**® 


185-6 




2101 

col. iq. 

0.920-^^° 

<-15 

195-7 

8l. 8. 

8. 

8. 

2102 

col. iq. 

0.965-^-° 


218 




2103 

oil 

1.113\0-® 


250 

V. 8l. 8. 

oo 

CD 

2104 

oil 



144-6 


00 

OO 

2105 

Iq. 

1 . 080V-° 


254-6 d. 


s. 


2106 

col. Iq. 

1 .0095/-° 

-21 

239-417»»««n 

0 . 4330 ® 

8. 

8. 

2107 

wh. pd. 


75-6 


0.9 

8. 


2108 

col. Iq. 

1 .006^^“ 


222-3 

i. 

8. 

8. 

2109 

col. iq. 

0.712H° 

-38.9 

55 , 5759iim» 

V. 8.* 

00 

OO 

2110 

If./al. et. 

1.0485/.° 

228-9 

320-30 

23225® 

si. 8. c. 

i. 

2111 

yei. nd./ 


41 






aq. 







2112 

Iq. 

0.885§^^® 


162.1 

00 

00 

8. 

2113 

syrup 



233-5 




2114 

oil 



286 




2115 

rhb./CSz- 


78 

276-80 

8.; 8. chi. 

8. CSz 

i. Iq. 


iQ. 







2116 

cr. 



155-6 




2117 

iq. 



61.325imi> 




2118 

Iq. 



189.5 

V. 8. 


! 

2119 

col. cr. 


136 


8. 

8. ; 8l. s. 

si. 8. 





’ • • • * 


act. 

2120 

pa. yel. pi. 


70-2 


V. 8. 

V. 8. 

V. si. 8. 

2121 

oil 

0.934^® 

-34.4 

216 

1 .4*2® 

8. 

8. 

2122 

cr. 


270 d. 


8. 



2123 

Iq. 

0 . 9735 /® 


291-2 

i. 

8. 

8. 

2124 

col. cr. 


191 

subi. vac. 

0.7 c.; 8 h. 

8. h. 

8.; 8. aik. 

2125 

col. cr. 




20 c.; 40 h. 

0.25 

j. 

2126 

col. iq. 

0.881^® 

<-20 

176.5 

1 *• ' 

8. 1 

8. 

2127 

col. Iq. 

0.860^® 

<-20 

181-2 

1 '* 

8. 

8. 

2128 

col. Iq. 

0.8655/® 

-35 

182-3 

i. 

8. 

8 . 

2129 

nd. 


110-11 


i. 

8. 


2130 

Iq. 

1.077H® 


298-300 

1 '* 

1 

i. 









2131 

col. cr. 


66-7 

d. 160-70 

0.8c.; $. h. 

V. 8. ; 8. bz. 

V. 8. 

2132 

col. Iq. 

1 .410’^*® 


256 











* Form* « hydrate +IH2O, m. p. -IS*. 





PHYSICAL CONSTANTS OP 


No. 

Name 

Synonym 

Formula 

BeiL 

Ref. 

Formula 

Weight 


Diethyl 





2133 

bromomalonate 

Et bromomalonate 

CHBr(C02C2H5)2 

11-594 

239.07 

2134 

n>butylmaionate 


C 4 H9'CH(C02C2H5)2 

*11-282 

216.27 

2135 

butyl malonate 

(»ec) 

CsHioCCOa 62145)2 

n-679 

216.27 

2136 

butyl malonate 

(iso) 

C5H,o(C02C2H5)2 

11-683 

216.27 

2137 

carbanilido 


I(C2H5)(C6H5)N]jCO 

XII-422 

268.35 

2138 

carbonate 


C0(0C2H5)2 

in-5 

118.13 

2139 

cellosolve 

diEtO-ethane 

(C2H50.CH2)2 

1-468 

118.17 

2140 

chlorofumarate 


CH:CCI(C02C2H5)2 

11-745 

206.63 

2141 

chloromaleate 


CH:CCI(C02C2H5)2 

11-753 

206.63 

2142 

citraconate 


CH3C2H(C02C2H5)2 

11-771 

186.20 

2143 

cyanamide 

cyano*diEt-amine 

(C 2 H 5 )NCN 

IV-121 

98.15 

2144 

iao-cyanine iodide 

ethyl red 

C 23 H 23 N 2 *I*C 2 H 50 H 

XXIII-298 

600.42 

2145 

cyclohexylamine 

hexahydro-diethyl- 

CH 2 (CH 2 ) 4 CH- 

xn-6 

155.28 



aniline 

1 1 






N(C2H5)2 



2146 

diacetosuccinate 


(CH3C0)2(CHC02- 

III-840 

258.26 




C2H5)2 



2147 

diacetoauccinate 


(CH3C0)2(CHC02- 

III-840 

258.26 




62145)2 



2148 

diacetosuccinate 


( 6 H 360 ) 2 ( 6 H 60 r 

III-840 

258.26 




62H5)2 



2149 

diacetosuccinate 


(6H360)2(6H60r 

III-840 

258.26 




62H5)2 



2150 

diacetosuccinate 


(6H360)2(6H602- 

in.840 

258.26 




62H5)2 I 



2151 

diacetosuccinate 


(6H360)2(6H602- 

in-840 

258.26 




62145)2 



2152 

diacetyl tartrate 


(6H360)2(0-6H- 

ra-515 

290.26 




66262145)2 



2153 

dibenzyl malonate 


( 67147 ) 26 ( 60262145)2 

IX-937 

340.40 

2164 

dibromomaleate 


(:0Br260262H5)2 

11-757 

329.99 

2155 

dibromomalonate 


Br26(60262H5 )2 

11-595 

317 98 

2156 

dibromosuccinate 

(a^') 

(6HBr-60262H5)2 

11-624 

332.01 

2157 

dibutylmalonate 

(n) 

(64H9)26(60262H5)2 

*11-295 

272.37 

2158 

diethylmalonate 


(62H5)26(60262H5)2 

11-686 

216.27 

2159 

1,4-dihydrocolli- 

(3,5) 

( 6 H 3 )i 65 H 2 N: 

XXn-147 

267.32 


dine dicar* 


( 00262145)2 




boxylate 





2160 

dihydroxymalonate 

diEt-mesoxalate 

(H0)26(002e2H5)2 

III-769 

192.17 

2161 

dimethylmalonate 


(6H3)26(60262 H5)2 

11-648 

188.22 

2162 

dithiocarbamate f 


(62i45)2N'6SSH 


149.27 

2163 

dithiocarbonate 

carbonyl-disuifethyl 

00(802 H5)2 

III-211 

150.25 

2164 

dithiocarbonate 

Et-xanthate 

e2H50-6SS62Hs 

ra-210 

150.25 

2165 

dithiooxalate 


(60SC2H5)z 

n-565 

178.26 

2166 

disulfide 


62 H,SS 62 Hs 

1-347 

122.24 

2167 

ethyl>i«o*amyl* 


6sHtr6(62H5); 


258.35 


malonate 


( 60262145)2 



2168 

ethyl-fi-butyl- 


04H9-6(02H5): 

n-712 

244.32 


maionate 


(OOzCaH,)* 



2169 

ethyl malonate 


62H5-6H(00262H5)2 

U-644 

188.22 


Free acid unstable: Na and K salts s. in aq. Diethyl i«o>butyi oarbinoi 4924 
Nethyl cadmium Uto Diethyl carbinol 408 



ORGANIC COMPOUNDS 




FWiiTand® Specific Melting 
Color Gravity Point ®C, 


Boiling 
Point ®C. 


Solubility in 100 Parta 

Water 1 Alcohol I Ether 


0.988’ 5° 
0.983’7° 

0.9755^° 
0.842|g-® 
1.189|g° 
1.191^“ 
1 . 062-^’-° 
0.854-Y-° 


233-6 d. i. 

235-407«>“n‘ j. 

233-4774mm y, 

225 V. 


1 2Q7^9mm 
1 24759mm 

250 si. d. 
235 si. d. 
230.3 

188-974«nm 


i.;d. HCI 8. 


«3-pr./lg. 


V. 8. ; 35 ig. 


^-stable, 

mn./al. 

meta- 

stable 


1 . 209^^"* 
1 . 

1.081-8/° 


288.57271010 h. 


oil 

col. Iq. 
Iq. 

rhb. nd. 
col. Iq. 
col. Iq. 
mn. pr./ 
ai. 


1.093^/° 

1.698H° 


0.985^-“ 


243-6’®® 
170-5’®““ 
250-6 si. d. 
d. >130 

153-41 4*niii 

230 ' 
>315d. 


V. si. s.; 
8. cht. 


8l. 8.; si. t. 
CSz 


col. pl./bz. 
col. Iq. 


0.994j|° 


yol. Iq. 1.085’®® 

yel. Iq. 1.085’®® 

yol. nd./et 27-8 

oil 0.993^/° 

col. Iq. 


200 

196.2-6.7 


198.6-200.1 i. 

200 I. 

238-407®7iiun 

152.8-3.4 v.sl. 8. 

131 - 31 5mm 



Diethyl carbiroi acetate 401 
Diethyl carbitol 2233 


Diethyl ether 2911 





482 


PHYSICAL CONSTANTS OF 







OftGANIC COMPOUNDS 


433 


No. 

Crystalline 
Form end 
Color 

Specific 

Gravity 

2170 

col. iq. 


2171 

Iq. 


2172 

Iq. 

0.824V-° 

2173 

col. Iq. 

0.908’»® 

2174 

col. Iq. 

1.054f8° 

2175 

col. Iq. 

1 .050^*'-® 

2176 

syrup 

1.02521° 

2177 

pa. yel. Iq. 


2178 

hyg. Iq. 


2179 

col. Iq. 

1.050f|“ 

2180 

col. Iq. 

0.816i^® 

2181 

nd./bz. 


2182 

col. Iq. 

1.124^® 

2183 

col. Iq. 

0 

oto 

O 

o 

2184 

col. Iq. 

1.0553^® 

2185 

pr./aq. 


2186 

cot. Iq. 

1.047i^® 

2187 

col. iq. 

0.994f|° 

2188 

pr./al. 

0.983*^® 

2189 

col. oil 

1.005 

2190 

pl./al. 


2191 

yel. oil 

0.943^^® 

2192 

col. oil 

1.131i^® 

2193 

col. Iq. 

1.0793^® . 

2194 

nd./al. 

1.169^° 

2195 

yel. gn. oil 


2196 

Iq. 

0.827^-“ 

2197 

col. Iq. 

<1 

2198 

Iq. 

1 . 1 750® 

2199 

col. Iq. 

1.12131° 

2200 

col. iq. 

1.123'^r 

2201 

pr./al. 

I.IIOJf 

2202 

col. oil 

0.999} 1® 

2203 

col. iq. 

0.993H° 

2204 

col. Iq. 

0.993[|^® 

2205 

yel. oil 


2206 

col. Iq. 

0.9653^® 

2207 

Iq. 

1 . 230^^® 

2208 

red yel. Iq. 


2209 

col. cr./al. 


2210 

col. iq. 

0.982^^® 

2211 

col. Iq. 

1.040A^® 

2212 

cot. Iq. 

1 . 021 H® 

2213 

col. Iq. 

1.172^“ 

2214 

col. Iq. 

0.837^^® 

2215 

col. Iq. 

1.077^/-® 


Melting 
Point °C. 

Boiling 
Point °C. 

Solubility in 100 Parts 

Water 

Alcohol 

Ether 


16612mii> 





232-3 




-66.5 

89 

918 O; 7100 

00 

00 ’ 


177-8 

00 

V. 8. 

V. 8. 

0.6 

218.5 





236-8 

i. 

8 . 

8. 


237 

V. si. 8. 

V. 8. 

8. 


'1 44.5Smm 





96-9 

V. 8. 

V. 8. 

V. 8. 


228-9 




-42 

102.7 

4 

00 

00 

139 






253-5 

8. 

GO 

00 


225 

i. 

8. 

8. 

-49.8 

198.9 

V. si. s. 

00 

ao 

125 

d. 170-80 

65i«° 

V. 8. 

V. 8. 


229 





207-8 




63 (13) 

2001 2 mm 


V. 8. 


285-90 

® bz. 

00 

00 

33-4 

208-101*““ 

i. 

8. 

8. 

1 

176.9 

8. 

00 

UD 

j 

131-22*“« 

i. 

; 00 b2. 

00 

-40.6 ! 

186 

V. si. 8 . 

CD 

OD 


179 

! 



-30 ± 

220 ± 

j 

s. 

8- ' 


65 

V. si. 8. 

QD 

oo 


85 





203.3 





298-9 

i. 

or 

OB 

11.5 

i 302 

i. 

00 

OD 

43-4 

302 

i. 

S. 

8 . 


252-57^nun 

i. 

8 . 

8. 


225-6771 mm 

i. i 

S. 

8 . 


213-4 

i. 

*• 

S. 


280-5 8 l. d. 

8. 

S. 

8 . ; s. bz. 

1.3 

306771mm 

0.008 

s. ! 

8. 


108 

j. I 

i 



186 




169-71 


i.; 8. alk. 

8. 

s. 


2827*lmm 

i. 

I 

s. 

- 20.8 

216.5 

i. 

;.TO 

cx> 


201.2-1.4 

i. 

00 

00 

-25 

210 . 2 sl. d. 

i.; si. d. 

8.;d. h. 

OD 

-99.5 

92-375*min 

i. 

00 

00 


159-60 

8. d. 

8. 







Diethyl phenylenediamine 303 
Diethyl n-propyl carblnol 4966 


Diethyl iso-propyl carbinol 4963 
Diethyl pyridine 5040-1 





PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

2216 

Diethyl sulfone 


(C2H5)2S02 

1-346 

122.18 

2217 

sulfoxide 


(C2H5)2S0 

1-346 

106.18 

2218 

tartrato (d) 

ethyl tartrate 

(CH0HC02C2H5)2 

III-512 

206.19 

2219 

telluride 

tellurium ethyl 

(C 2 H 5 ) 2 Te 

1-350 

185.73 

2220 

thiourea (sym) 


(C 2 H 5 NH) 2 CS 

IV-118 

132.22 

2221 

toluene (3,5) 


(C2H5)2C6H3CH3 

V-441 

148.24 

2222 

urea (sym) 


(C 2 H 5 NH) 2 C 0 

IV-115 

116.16 

2223 

urea (una) 


(C2H5)2NC0NH2 

IV -120 

116-16 

2224 

Diethylene-di- 


(CH2CH202CCH3)2 

11-143 

174.19 


acetate 





2225 

diamine 

piperazine 

NHC 2 H 4 NHC 2 H 4 

1 1 

XXIII-4 

86. 14 

2226 

diamine hydrate 

piperazine hydrate 

C4HioN2'6H20 

XXIII-4 

194.23 

2227 



(C 11 H23C02C2H4)2 


454.71 

2228 

disulfide 

dithian-1,4 

SC 2 H 4 SC 2 H 4 

1 1 

XIX-3 

120.22 

2229 

glycol diacetate 


(CH3C02C2H4)20 

11-141 

190.19 

2230 



(02N0C2H4)20 


196.12 

2231 



HOCH 2 CH 20 CH 2 - 


196.24 


zyi ether 


CH 20 CH 2 C 6 H 5 



2232 

glycol n-butyl 

butyl carbitol 

HOCH 2 CH 20 CH 2 - 


162.22 


ether 


CH 20 C 4 H 9 



2233 

glycol diethyl ether 

diethyl carbitol 

(C 2 H 50 CH 2 CH 2)20 


162.22 

2234 

glycol monolaur- 

glaurin 

Cl 1 H 23 CO 2 C 2 H 4 * 


288.42 


ate 


OC 2 H 40 H 



2235 

imide oxide 

morpholine 

NH(CH2)2-0(CH2)2 

1 1 

XXVII-5 

87. 12 

2236 

imide oxide ethanol 

morpholine ethanol 

C 4 H 80 :NC 2 H 40 H 


131.17 

2237 

oxide 

dioxan-1,4 

0:(CH2)4:0 

XIX-3 

88.10 

2238 

triamine 


(NH2C2H4)2NH 

IV-255 

103.17 

2239 

Difluoro- acetic acid 


F 2 CHC 02 H 

11-193 

96.04 

2240 

1 -bromoethane 


F 2 CHCH 2 Br 

1-89 

144.96 


( 2 , 2 ) 





2241 

1 -chloroethane 


F 2 CHCH 2 CI 

1-83 

100.60 


( 2 , 2 ) 





2242 

1 , 2 -dibromoethane 

( 2 , 2 ) 

F 2 CBrCH 2 Br 

1-92 

223.87 

2243 

1 , 1 -dibromoethane 

( 2 , 2 ) 

BrzCHCHFz 

1-92 

223.87 

2244 

1 , 1 -dichloroethane 

( 2 , 2 ) 

F 2 CHCHCI 2 

1-85 

134.95 

2245 

1 , 2 -dichloroethyl- 


FCIC:CCIF 


132.93 


ene ( 1 , 2 ) 





2246 

dichloromethane 

"freon" 

F 2 CCI 2 

1-61 

120.92 

2247 

diphenyl ( 2 , 2 ') 


FC«H4C6H4F 


190. 18 

2248 

diphenyl (4,4') 


FC6H4'C6H4F 

V-579 

190.18 

2249 

ethane ( 1 , 2 ) 

ethylene fluoride 

FCH 2 CH 2 F 

1-82 

66.05 

2250 

ethylene (a,a) 

1 ,1 -difluoro-ethene 

CHzrCFz 

1-186 

64.04 

2251 

1 -iodoethane ( 2 , 2 ) 


F 2 CHCH 2 I 

1-98 

191 .96 

2252 

tetrabromoethane 

( 1 , 1 , 2 , 2 ; 1 , 2 ) 

FBr 2 CCFBr 2 

1-95 

381 .68 

2253 

tetrachloroethane 

( 1 , 1 , 1 , 2 ; 2 , 2 ) 

CI 3 CCF 2 CI 

1-86 

203.85 

2254 

tetrachloroethane 

( 1 , 1 , 2 , 2 ; 1 , 2 ) 

FCI 2 CCFCI 2 


203.86 

2255 

tribromoethane 

( 1 , 1 , 2 ; 1 , 2 ) 

Br 2 FCCHBrF 

1-94 

302.78 

2256 

Diformyl hydrazine 

(aym) 

(NHCHOz 

11-93 

88.07 

2257 

Difurf ural -cycl o- 


(C4HsO-CH:)2: 


254.27 


hexanone 


CthkO 



Diethyl tin 5949 
Diethyl toiuidine 4216-8 


Diethyl zinc 6503 
Diethylene glycol 3463 





ORGANIC COMPOUNDS 


4SS 


No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Melting 
Point °C. 

Boiling 
Point ®C. 

Solubility in 100 Parts 

Water 

Alcohol 

Ether 

2216 

rhb. pi. 

1.357-2^-° 

73-4 

248 

15.6»6° 

V. 8. bz. 

8. h. 

2217 




d. 


s. 

8. 

2218 

Iq. 

^.204^° 

17 

280 

si. 8. 

00 

CO 

2219 

red-yel. Iq. 

1 . 599-’;^° 


137-8 

i. 

8. 


2220 

cr. 

77 


8. 

8. 


2221 

Iq. 

0.879-V'-® 


198-200 

i. 


CO 

2222 

nd. /al. 

1.042 

112.5 

263 

V. s. 

V. s. 

V. 8. 

2223 

nd./et. 


74 



V. 8. 

2.622® 

2224 

Iq. 

1 .04815° 

12 

230751 mni 




2225 

rhb./al. 


105-6 

145-6 

15200 

V. 8. 

i. 

2226 

col. cr. 


44 

125-30 

V. s. 

8. 

i. 

2227 



28-30 





2228 

mn./et. 


111-2 

1 99-200 


8. 

8. 





CSz 



2229 

Iq. 

1.116^^° 


250 

CO 



2230 

1.377^* 

-11.3 





2231 

col. Iq. 


1 76-9’*“® 




2232 

col. Iq. 

0.956|§° 


231 

CD ' 00 

V. 8. 

V. 8. 






oils 



2233 

col. Iq. 

0.909^8® 


188 

00 

V. 8. 

V. 8. 

2234 

straw coird. 

0.960 

17-8 

>270 

i. 

8. 

8. 


oil 







2235 

col. oil 

1.002^8® 


128.9 

CD 

CO 

8 . 

2236 1 

col. Iq. 

1 .072‘j^§® 


226 1 

00 



2237 

col. Iq. 

1.033^^® 

9.5-10.5 

101.1 

«, 

8. 

8. 

2238 

Iq. 



208 si. d. 

00 

00 

i. 

2239 

col. Iq. 

1 . 53610® 

-0.35 

1 34 . 276*“® 

00 


OD 

2240 

col. Iq. 

1 .8241**® 

-74,5 

57.3 

V. si. 8. 


a> 

2241 1 

col. Iq. 1 

>1 i 


36 i 




2242 i 

col. Iq. 1 

1 

2.242122® 

-56.5 

93 

i. 



2243 

col. Iq. 

2.31220° 


1 07 . 5760®in 




2244 

col. Iq. 

1.49417° 1 


60 1 

i. 

«0 

CD 

2245 

gas 


-112 

20.9 




2246 

gas 

1 

1.486 300 

155 

-29.2 

j 

S. 

8. 

2247 

cr. 


117 





2248 

col. mn./al. 

1.361 

88-9 

254-5 

i.; 8. oil 

s. ;s.chl. 

3, 

2249 

gas 







2250 

col. gas 



i 

1. 

150i*®cc. 

150’*® cc., 







chi. 

2261 

col. Iq. 

2.24312-20 


89.5 

i. 



2252 

col. cr. 


62.5 

186.57S*®® 

i. 

1 

s. ac. 

2253 

col. cr. 


52 

91 

i. 

si. s. c. 

V. s. 

2254 

col. cr. 

1.6430° 

26.5 

gi740iziin 

i.; V. s. bz. 

V. s. 

V, s. 

2255 

col. Iq. 

2.60320° 


146 

j. 



2256 

pr. 


i 159-60 


V. 9. 

si. 8. 

i. 

2257 

yel. nd. 



144-5 


i. 

s. h. 

8l. S. 


Diethylene glycol ethyl ether 1232 Difluoro-ethene 2250 

Diethylene glycol methyl ether 4177 Difluoro-methane 4433 





4S6 


PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

BeU. 

Ref. 

Formula 

Weight 

2258 

Difurfural cyclopen- 

pyroxanthin 

(C 4 H 30 CH:) 2 : 

XIX-140 

240.25 


tanone (1,3;5) 


C 5 H 4 O 



2259 

Diglycerol 


[(HOhCaHsUO 

1-513 

166.17 

2260 

Diglycol chloro- 

CI-OH-diEt ether 

CICHzCHz-O- 

1-467 

124.57 


hydrin 


CH 2 CH 2 OH 



2261 

Diglycolic acid 


(H 02 CCH 2 ) 20 H 20 

III-234 

152.10 

2262 

Diglycyl glycine 


H 2 N(CH 2 C 0 NH) 2 - 

JV-374 

189.17 




CH 2 CO 2 H 



2263 

Diheptyl-acetic 


(C7H,5)2CHC02H 

11-376 

256.42 


acid (n) 





2264 

ether (n) 

heptyl ether 

(C7Hi5)20 

1-414 

214.38 

2265 

ketone (n) 

caprylone 

[CH 3 (CH 2 ) 6 ] 2 C 0 

1-717 

226.39 

2266 

sulfide (ri) 

heptyl sulfide 

(C7H,5)2S 

1-415 

230.44 

2267 

Di hexyl ketone (n) 

oenanthone 

lCH,(CH2)5]jCO 

1-715 

198.34 

2268 

Dihydracrylic acid 

Na salt 

0 (CH 2 CH 2 C 02 Na )2 

III-297 

206.12 

2269 

Dihydrazino- 

(2,2') 

(H2NNHC6H4)2 

XV- 584 

214.26 


diphenyl 





2270 

diphenyl 

(4,4') 

(H2N.NHC6H4)2 

XV-585 

214.26 

2271 

Dihydro-acridine 


C6H4NHC«H4CH2 

XX-443 

181.23 


(9.10) 


1 _ 1 



2272 

anthracene (9,10) 


C6H4:(CH2)2:C6H4 

V-641 

180.24 

2273 

anthranol (9.10;9) 


C 6 H 4 CH 2 C 6 H 4 CHOH 

1 1 

VI-697 

196.24 

2274 

carveol 


CioHieO 

VI-63 

154.24 

2275 

carvone (1) 


Cl A H 1 & 

VII-83 

152.23 

2276 

choiesterol 

coprosteroi 

'^lO • •10 

C 27 H 47 OH 


388.65 

2277 

ethylanthracene 


C6H4:C2H3(C2H5): 

V-649 

208.29 


(9,10;9) 


C 6 H 4 


1 

2278 

naphthalene (1,4) 


CioHjo i 

V-519 

130.18 

2279 

phenazine (9,10) 

hydrazophenylene 

NHC6H4'NHCsH4 

1 1 

XXin-209 

182.22 

2280 

o-phthaiic acid 


C6H6(C02H)2 

IX-781 

168.14 


(1,4) 





2281 

o-phthaiic acid 


C«H6(C02H)2 

IX-781 

168.14 


(2,4) 





2282 

o-phthalic acid 


C6H6(C02H)2 

IX-782 

168.14 


( 2 , 6 ) 





2283 

/>-phthalic acid 

dihydro-tere- 

C^HeiCOzHh 

IX-785 

168.14 


(1.4) 

phthalic 




2284 

quinoline 


C 9 H 9 N 


131.17 

2285 

resorcinol (m) 

hydroresorcin 

C0(CH2)3C0CH2 

1 j 

VII-554 

112.12 

2286 

toluene ( 1 , 2 ) 

Me-cyclohexadiene 

CH 3 C 6 H 7 

V-115 

94.15 

2287 

toluene (1,3) 


CH 3 C 6 H 7 

V-115 

94.15 

2288 

toluene (2,4) 


CH 3 C 6 H 7 

V-115 

94.15 

2289 

o-xylene (x,x) 

di Me-cyciohexadiene 

CsHu 

V-118 

108.18 

2290 

m-xylene (1,5) 


C 8 H 12 

V-119 

108.18 

2291 

p-xyiene (1,3) 


C 8 H 12 

V -120 

108.18 

2292 

Dihydroxy-acetone 


(H0CH2)2C0 

1-846 

90.08 

2293 

anthracene 0S)(1,5) 

rufol 

C,4Ha(OH)2 

VI-1032 

210.22 

2294 

anthracene (a)( 1 , 8 ) 

chrysazol 

C,4He(OH)2 

VI-1033 

210.22 


Difurfuroyl 3328 Digitonin, cf. glcde. 

Difuryi-diketone 3328 Digitoxin, cf. giod6. 

Digallic acid 5687 Dihexyl 2856 

Digitalin, cf. glcde. Dthydro-benzene 1599-1600 

Digitin, cf. glcde. 
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No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Melting 
Point ®C. 

Boiling 
Point ®C. 

Solubility in 100 Parts 

Water 

Alcohol 

Ether 

2258 

or. nd./al.; 


162-3 

d. 

i. 

8. h. 

V. 8l. 8.; 


red yel./ 






V. 8l. 8. 


bz. 






CSz 

2259 




220-30“™“ 

8. h. 



2260 

Iq. 

1.1701^" 


196.8 




2261 

cr. 

148 

d. 

V. 8. 

V. 8. 

8l. 8. 

2262 

nd. 


246 d. 


V. 8. h. 


j 

2263 

cr. 


26-7 

240-50B^““ 

V, si. 8. 

V. s. 

V. 8.;v. 8. . 








bz. 

2264 

Iq. 

0 . 806^0® 


261.9 

i. 

8. 

8. 

2265 



39-40 

178 


8. 


2266 

Iq. 



298 




2267 

If. /at. 

0.825“® 

33 

264 

V. s. chi. 



V. s.; 8. Ig. 

V. 8. 

2268 

cr. 





8. h. 90% 







ai. 

al. 



2269 

If./bz. 


110 




i. pet. 





8. chi. 

h. bz. 

2270 

If. 


165-7 d. 





2271 

col. cr./al. 


169 

subl.; d. 

i. 

8. h. 

8. 





300 




2272 

mn. pr. 

0.897i^® 

108.5 

305 

V. 8. bz. 

V. 8. 

V. 8. 

2273 

nd./pet. 


76 


s. h. 

s. 


2274 

iq. 

0 . 927ff-® 


224-5 




2275 

oil 

0.925^“ 


221-2 










2276 

nd. 


104-5 

210-20*““ 

8. chl., pet. 

8. abs. 

8.; 8. bz. 

2277 

oil 

1. 04911" 


320-3 81. d. 

i. ; oo bz. 



2278 

col. pi. 

0.997i^® 

15.5 

211-2 

i. 

8. 

8. 

2279 

rhb. If. 


212 


i. 


i. bz. 

2280 I 

I mn. 


153 


1 .6«® 



2281 

1 

1 i 

i mn. pr. 


179-80 


8l. 8. h. 

8. 


2282 

tri. 


215 


0.3^5®; 


8. act. 




1 


6 h. 


2283 

nd./aq. 


subl. d. 


0.01 c. 



2284 

Iq, 



220-6 




2285 

pr./bz. 


105-6 81. 




V. si. 8. abs. 



• d. i 


act. 

bz. 

2286 

Iq. 



108 




2287 

iq. 

0.835 


110 




2288 

Iq. 

0.827^’i® 


106 




2289 

col. Iq. 


134-5 



■ 

s. 

2290 

col. Iq. 

0.823^^° 


1 29-307«5nim 




2291 

col. Iq. 

0.830V-" 


135-8 




2292 

cr. 

68-75 




si. s. 

2293 

yel./aq. al. 


265 ±, d. 


8. alk. 

8. 

8.; 8. bz. 

2294 

yel./aq. al. 


225 d. 


8. alk. 

8. 

8.; s. bz. 


Dthydro-estrono 2900 Dihydro-naringenin 5264 

Dihydro'ketoacridine 145 Oihydro>phytoT 5295 

Oihydro-morphinone hydrochiorido, cf, aikd. Dl hydro-pyrrole 5524 

Dihydro-myrcene 2514 Dihydroxy-acetophenone 5550 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

2295 

Dihydroxy 

9-anthranol (3,4) 

anthrarobin 

C,4H7(0H)3 

VIII-330 

226.22 

2296 

x:-anthranol (1,8) 

anthralin 

C,4H7(0H)3 

VIII-332 

226.22 

2297 

anthraquinone 

(1,2) 

alizarin 

C6H4(C0)2C6H2: 

(0H)2 

VIII-439 

240.20 

2298 

anthraquinone 

(1,3) 

purpuroxanthin 

C6H4(C0)2C6H2: 

(0H)2 

VIII-448 

240.20 

2299 

anthraquinone 

(1.4) 

quinizarin 

C6H4(C0)2C6H2: 

(0H)2 

VIII-450 

240.20 

2300 

anthraquinone 

(1,5) 

anthrarufin 

(H0C6H3)2(C0)2 

VIII-453 

240.20 

2301 

anthraquinone 

(1,8) 

chrysazin 

(H0C6H3)2(C0)2 

VIII-458 

240.20 

2302 

anthraquinone 

(2,3) 

hystazin; 

hystazarin 

C6H4(C0)2C6H2: 

(0H)2 

VIII-462 

240.20 

2303 

anthraquinone 

(2,6) 

anthraflavic acid 

(H0C6H3)2(C0)2 

VIII-463 

240.20 

2304 

anthraquinone 

(2,7) 

iao-anthraflavic 

acid 

C|4H804'H20 

VIII-466 

258.22 

2305 

anthraquinone 
carboxylic acid t 

(2,4;1 or 1,3;2) 
munjistin 

C6H4(co)2C6h; 

(0H)2(C02H) 

X-1036 

284 . 21 

2306 

anthraquinone 
carboxylic acid 

(1 ;8,3) rheic acid; 
rhein 

H0C6H3(C0)2C6H2: 

(OH)(e 02 H) 

X-1033 

284.21 

2307 

a2obenzene-4'- 
sulfonic acid 
(2,4) 


(H0)2C6H3N:N- 

C 6 H 4 S 03 H 

X VI-275 

294.28 

2308 

azobenzene-4'- 
sulfonate Na 
(2,4) 

tropeoiin O; 
resorcin yellow 

Ci2H905N2SNa- 

2^H20 

XVI-275 

cn 

try 

2309 

behenic acid 


C 22 H 4404 

III-410 

372.57 

2310 

benzaldehyde (2,4) 

/5-re8orcyl aldehyde 

(HOiCftHjCHO 

VIII-241 

138.12 

2311 

benzaldehyde (3,4) 

protocatechuic aid. 

(H0)2C6H3CH0 

VIII-246 

138.12 

2312 

benzene (o) 

pyrocatechin 

C6H4{0H)2 

VI-759 

110.11 

2313 

benzene (m) 

resorcinol 

C6H4(0H)2 

Vl-796 

110.11 

2314 

benzene (p) 

hydroquinone 

(^H4(OH)z 

VI-836 

110.11 

2315 

benzoic acid (2,3) 


(HO)2C«H3C02Haq. 

X-375 

154.12 

2316 

benzoic acid (2,4) 

resorcylic acid 03) 

(H0)2C6H3C02Haq. 

X-377 

154.12 

2317 

benzoic acid (2,5) 

gentisic acid 

(H0)2C6H3C02H 

X-384 

154.12 

2318 

benzoic acid (2,6) 

resorcylic acid (y) 

(H0)2C6H3C02H* 

H 20 

X-38a 

[ 

172.13 

2319 

benzoic acid (3,4) 

protocatechuic acid 

(H0)2C6H3C02H- 

H 20 

X-389 

172.13 

2320 

benzoic acid (3,5) 

resorcyiicacid (a) 

(HOzCfiHs^COzH- 

HH 2 O 

X-404 

181.14 

2321 

benzophenone (2,4) 

benzoyl resorcin (4) 

(HOzC^HjCOCsHs 

VIII-312 

214.21 

2322 

benzophenone (2,5) 

benzoyl hydroqui- 
none (2) 

(H0)2C6H3C0C6H| 

VIII-312 

214.21 

2323 

benzophenone 

(2,2') 

salicyi-phenol (2) 

(H0-C6H4)2C0 

Vin-313 

214.21 

2324 

benzophenone 

(2,3') 

salicyl-phenol (3) 

(H0C6H4)2C0 

VIII-31 5 

214.21 

2325 

benzophenone 

(2,4') 

salicyi-phenol (4) 

(H0C6H4)2C0 

Vin-315 

214.21 


See also No. 176. 

Hhydroxy-anthraquinone carboxytio acid 176 DIhydroxy-anthraquinone quinoline 174 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

2326 

Dihydroxy benzophe- 
none (3,3') 


(H0C6H4)2C0 

VIII-316 

214.21 

2327 

benzophenone 

(3,4') 


(H0C6H4)2C0 

VIII-316 

214.21 

2328 

benzophenone 

(4,4') 


(H0C6H4)2C0 

VIII-316 

214.21 

2329 

butane (1,2) 

a-butylene glycol 

C 2 H 5 CHOHCH 20 H 

1-477 

90.12 

2330 

butane (1,3) 

/5-butylene glycol 

CHrCHOHCHz- 

CH 2 OH 

1-477 

90.12 

2331 

butane (1,4) 

butandlol-1,4 

H0(CH2)40H 

1-478 

90.12 

2332 

butane (2,3) 

butylene glycol 
(pseudo) 

CHr(CHOH)2CH3 

1-479 

90.12 

2333 

cinnamic acid (2,4) 

umbeliic acid 

(H0)2C6H3C2H2- 

CO 2 H 

X-434 

180.15 

2334 

cinnamic acid (2,5) 


(H0)2C6H3C2H2- 

C 02 H 

X-435 

180.15 

2335 

cinnamic acid (3,4) 

caffeic acid 

C 9 H 804 

X-436 

180.15 

2336 

dinaphthyl (a) 

a-dinaphthol 

mOCioHftOz 

VI-1053 

286.31 

2337 

dinaphthyl (2,2', 
1.1') 

diphenyl (2,5) 

/5-dinaphthQi 

(HOC,oH«)2 

VI-1051 

286.31 

2338 

Ph-hydroquinone 

(HOzCsHjCgHs 

VI-989 

186.20 

2339 

diphenyl (3,4) 

Ph-catechol (4) 

(H0)2C6H3.C6H5 

VI-990 

186.20 

2340 

diphenyl (2,2') 

o,o'-diphonol 

(H0C6H4)2 

VI-989 

186.20 

2341 

diphenyl (2,4') 

6-diphenol 

(H0C6H4)2 

VI -990 

186.20 

2342 

diphenyl (3,3') 


(H0C6H4)2 

VI-991 

186.20 

2343 

diphenyl (4,4') 

7 -diphenol 

(H0C«H4)2 

VI-991 

186.20 

2344 

diphenylmethane 

(4,4') 

(H0C6H4)2CH2 

VI-995 

200.23 

2345 

ethylamino-1- 

hydroxy-benzene 

(4) 

HOC«H4N(CHr 

CH20H)2 


197.23 

2346 

hexane (2,3) 

2,3-hexandioi 

CH5(CH2)2(CH0H)2- I 
CH, 1 

1-484 

118.17 

2347 

4-methoxy-ben- 
zophenone (2,6) 

cotoin 

1 CcHs-COCtHii 
(0H)2{0CH,) 

VIII-419 

244 . 24 

2348 

naphthalene (1,2) 

^-naphthohydro- 

quinone 

C,oH«(OH )2 

VI-975 

160. 16 

2349 

naphthalene (1,3) 

naphthoreeorcinol 

CioH6(OH)2 

VI-978 

160. 16 

2350 

naphthalene (1,4) 

o-naphthohydro- 

quinone 

C,oH«(OH)2 

VI-979 

160. 16 

2351 

naphthalene (1,5) 


CioH«(OH )2 

VI-980 

160.16 

2352 

naphthalene (1,6) 


C,oH«(OH )2 

VI-981 

160.16 

2353 

naphthalene (1,7) 


C,oH«(OH )2 

VI-981 

160.16 

2354 

naphthalene (1,8) 


C,oHt(OH)2 

VI-981 

160.16 

2355 

naphthalene (2,3) 


C,oH6(OH)2 

VI-982 

160.16 

2356 

naphthalene (2,6) 


C 10 H6(0H)2 

VI-984 

160.16 

2357 

naphthalene (2,7) 


CioH 6 (OH )2 

VI-985 

160.16 

2358 

naphthalene di- 
acetate (1,5) 


(CH,C02)2C,oH6 

VI-981 

244 . 24 

2359 

naphthalene-3,6- 
diaulfonic acid 

(1,8); chromotropic 
acid 

(HO)2CioH4 : 

(S0jH)2-2H20 

XI-307 

356.32 

2360 

phenanthrene (3,4) 

morphol 

CMHe(OH), 

VI-1034 

210.22 

2361 

phenyl-a-aianine 

(3,4)(l-) 

hydroxytyrosine; 

dopa 

(HOzCcHaCHz- 

CHNH 2 CO 2 H 

*XIV-681 

197.19 


Dihydroxy>chlorobenzene 1460 
Dfhydroxy>coumarin 1628, 2898 
Dihydroxy-diethylsulfide 5900 
Oihydroxy-athylamine 2090 


Dihydroxy-ethyl ether 3463 
DIhydroxy-flavone 1494 
Dihydroxy-fiuoran 3253 
Dihydroxy-fiuorane 3720 
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1 No. 

Crystalline 
Form and 
Color 

SpeciBc 

Gravity 

Melting 
Point °C. 

Boiline 
Point ®C. 

Solubility in 100 Parte 

Water 

Alcohol 

Ether 

2326 



163-4 


al. 8. 



2327 



197-200 





2328 



207-10 


8. h. 



2329 

Iq. 

1.006LJ^5.« 



192-4 

V. 8. 

V. 8. 


2330 

oil 

1.006|§° 


206.5 

00 

V. 8. 

i. 

2331 

oil 

1 . 020“® 

16 

230759inin 

oo 


V. sl. 3. 

2332 

Iq. 

1 .0480® 

21-3 

183-4 

ao 

oo 


2333 

yel. pd. 


d. 240-60 


8. h. 

8. ; i. bz. 

i.; i. Ig. 

2334 



207 d. 





2335 

yel. pr./aq. 


195-213 d. 


8. h. 

8. 

sl. 8. 

2336 

pl./al. 


300 


i.; 8. alk. 

s. ; sl. 8. 

V. 8.; si. 8. 







bz. 

chi. 

2337 

nd./al. 


218 

subi. 

i.; 8. alk. 


V. s. 

2338 

nd. /aq. al. 


96-8 





2339 

cr./pet. 


136-7 

>360 



8. h. 

V. 8.; 8. CSz 

V. 8.; 8. chi. 

2340 

pr. /toluene 


103-9 

325-67S5ma. 

8. 

V. s. 

V. 8. 

2341 

mn. pr. 


160-1 

324 




2342 

nd./aq. 


123 

247^^^*' 

8. h. 

V. s. 

V. s. 

2343 

rhb./al. 

1.25 

270-2 


Sl. S. 

V. s. 

V. 8. 

2344 

If./aq. 


158 (148) 


i. CSz 
i. 



2345 

col. fl. 


140-1 


sl. 8. 

sl. 8. 

2346 

cr. 

0.9670® 

60 

206-7 


( 


2347 

yel. pr./al. 


130-1 


sl. s. h. ; 

s.; s. bz.; 

8.; s. chi.; 






s. alk. 

s. CSj 

8. act. 

2348 

If. 


60 ± 

1 

s. alk. 



2349 

If. 


124-5 

1 

V. s. 

V. s. 

V. s» 

2350 

long nd. 


1 

1 173-6 

I 

! 

1 

s. h. 

V. 8. 

V, s. 

2351 

pr. /aq. 


' 258-60 d. 


sl. 8. 

s. 

V. s. 

2352 

pr. /bz. 


137-8 



sl. s. c. 


2353 

nd./aq. 


178 


V. s. h. 

V. S. 

1 V . o. 

V. s. 

2354 

1 nd. or If. 

I 

140 


sl. s. h. 

V. s. bz. 

V. S- 

2355 

mn. 


1 59-60 


sl. 8. h. 

V. s. 

V. s. 

2356 

rhb./aq. 


216-8 


j V. s. b. 

i V. s. 

V. s. 

2357 

nd./aq. 


190 

subl. 8l. d. 1 

s. h. 


V. 8. 

2358 

cr./bz. 


1 59-60 



j V. s. 


2359 

nd. or If. 


1 


V. s. ; i. 


i. 






aq. NaCI 



2360 

nd. 


143 


s. 

I s. alk. 


2361 

[ pr. or nd./ 


: 280 d. 

i 

0 . 5“® ; 

i. ; i. chi. ; 

i. ; i. pet.; 


aq.;lf./ 




2 . 

V. si. s. 

V. si. 8. 


aq. al. 

1 




bz. 

CSz 


Dihydroxy'fuohsone 593 
Dihydroxy-malonic acid 4066 
DIhydroxy-mothylanthranol 1492 
DIhydroxy-mothytanthraquinone 1495 


Dihydroxy-methylfuchsone 5573 
Dihydroxy-naphthoquinone 4477-8 
Dihydroxy-phenyiacetic acid 3673 




PHYSICAL CONSTANTS OP 


4Ma 


No. 

Name 

Synoaym 

Formula 

Beil. 

Ref. 

Formula 

Weight 


Dihydroxy 





2362 

pyridine (2,4) 


(H0)2C5H3N 

XXI-160 

111.10 

2363 

pyridine ( 2 , 6 ) 


(HOzCsHaN-iHiO 

XXI-161 

120.11 

2364 

quinone (2,5) 


(HOzCftHzOz 

Vin-377 

140.09 

2365 

stearic acid (4,9) 


C 18 H 36 O 4 

III-407 

316.47 


(dl) 





2366 

Stearic acid (dl) 

(9.10) 

CiBH3e04 

in-408 

316.47 

2367 

tartaric acid 


((HOzCCOjH), 

III-830 

182.09 

2368 

tartaric Na salt 


[(HOzCCOzNaU* 

III-832 

280.11 




3 H 2 O 



2369 

thiazole 

mustard oil acetic 

HO CrCH S C(0H):N 

XXVII-233 

117.12 



acid 

1 1 



2370 

toluene (2,3) 


CHjC6H3(OH)2 

VI-872 

124.13 

2371 

toluene (2,4) 

4-Me-resorcinol 

CH3C*H3(0H)2 

VI-872 

124.13 

2372 

toluene (2,5) 

toluhydroquinone 

CHyC6Hi(0H)z 

VI-874 

124.13 

2373 

toluene ( 2 , 6 ) 

2-Mo-resorcinol 

CH3C«H,(0H)2 

VI-878 

124.13 

2374 

toluene (3,4) 

homocatechol 

CH306Hj(OH)2 

VI-878 

124.13 

2375 

o-xylene (3,5) 

4,5-di Me-resorcinol 

(CH3)2C6H2(0H)2 

VI -908 

138.16 

2376 

o-xylene (3,6) 

2,3-diM e-hydro- 

(CHj)2C6H2(OH)2 

VI-908 

138.16 



quinone 




2377 

m-xylene (2,4) 

2,4-di Me-resorcinol 

(CH3)2C6H2(0H)2 

VI-911 

138.16 

2378 

m-xylene (2,5) 

2 , 6 -diMe-hydro- 

(CH3)2C6H2(0H)2 

VI-91 1 

138.16 



quinone 




2379 

p-xylene (2,5) 

hydrophloron 

(chj)2c;«H2(OH)2 

VI-915 

138.16 

2380 

p-xylene ( 2 , 6 ) 

d-orcin 

(CHj)2C«H2(OH)2 

VI-918 

138.16 

2381 

Diiodo-acetic acid 


IzCHCOzH 

11-224 

31 1 88 

2382 

acetylene 

diiodo-ethyne 

ic ; Cl 1 

1-246 

277.86 

2383 

anthranilic acid 

(3,5;2,1) 

I2C6H2(NH2)C02H 

♦XIV-554 

388 96 

2384 

atophan 

p-iodophenyl- 6 - 

C.aH^OzNIa 


501.08 



iodoquinoline-4- 






carboxytic acid 




2385 

aniline (2,4) 

! 


Xn-675 

344.95 

2386 

benzene (o) 

o-phenyiene iodide 

C 6 H 4 I 2 

V-225 

329.93 

2387 

benzene (m) 


CeHJz 

V-225 

329 93 

2388 

benzene (p) 


CtH4l2 

V-227 

329 93 

2389 

butane (1,4) 

tetramethyleno di- 

I{CH2)4l 

1-123 

309.94 



iodide 




2390 

ethane ( 1 , 1 ) 

ethylidene diiodide 

CHj CHIi 

1-99 

281 89 

2391 

ethane ( 1 , 2 ) 

ethylene iodide 

ICH 2 CH 2 I 

1-99 

281 89 

2392 

fluorescein 


Ozn HinOill 


584 . 1 2 

2393 

hexane (1,6) 

hexamethylene di- 

KCHz)*! 

1-147 

338 00 



iodide 




2394 

2 -hydroxyb 0 nzoic 

3,5-diI-8alicylic 

IzC«H2(0H)C02H 

X-113 

389 94 


acid (3,5) 

acid 




2395 

4-hydroxybenzoic 

(3,5;4,1) 

l2C«H2(0H)C02H 

X-180 

389 94 

2396 

pentane (1,5) 

pentamethylene di- 

KCHz)^! 

1-133 

323 97 



iodide 




2397 

propane (1,2) 

propylene iodide 

CHj CHI-CH 2 I 

1-115 

295 92 

2398 

propane (2,2) 

iodoacetol 

(CHj)2Cl2 

1-115 

295.92 

2399 

propane (1,3) 

trimethyiene diiodide 

IfCHz),! 

1-115 

295.92 

2400 

thiophene (2,5) 


I 2 C 4 H 2 S 

XVII .35 

335.96 

2401 

tyrosine (3,5)(l) 

iodogorgonic acid 


XlV-619 

433.01 


OJhydroxy-iM^opane 5465. 6286 
Dihydroxy^proplanic Mcia 3379 
Dihydroxy>purine, cf. aikd. 


Dihydroxy-xanthone 3227 
DHodo-ethene 137-8 
Diiodo-ethyne 2382 



ORGANIC COMPOUNDS 


443 


Crystalliae 


No. Form and bpecilic Melting BoiUna 

Color Gravity Point ®C. Point 


Solubility in 100 Parts 
Water I Alcohol I Et 


2362 yel. nd./aq 

2363 nd./aq. 

2364 yol. nd 


2365 If./al. 


255-65 d. 
195 d. 
subl. 215- 
20 sl.d. 
136.5 

99-100 
114-5d. 
d.. - H 2 O. 

-CO^ 

126-8 


V. si. s. c. 

I V. 8. ; d. h. 

I 0.040® 


V. 8l. 8. 

i. 

i. c. 

I 0 . 2 »«® 

I 

i si. 8. 


cr./b 2 . pet. 

If./bz. 

cr. 

pr./bz. 
nd./bz.* 
cr. /aq. 

nd. 
nd. / 
xylene 
If. aq. 
cr, aq. al. 
It. yol. nd. 
col. rhb. 
pr. /al. 
yel. pd. 


2385 rhb. 

2386 cr./lfl. 

2387 cr./al, et, 

2388 If. al. 

2389 tq. 

2390 Iq. 

2391 yel. mn. 

2392 or.-redpd. 

2393 col. nd. 

2394 yel.-wh. 

nd./al. 

2395 nd./aq. si. 

2396 oil 

2397 Iq. 

2398 tq. 

2399 iq. 

2400 col. If./al. 

2401 nd./aq. «i. 



124-5 




116 

264 

V. s. 

1.129-^4^'* 

65 

252 

V. s. fv 


136-7 

subl. 

s. ; si. 8t4g. 


221 si. d. 




149-50 


s. 


150-1 




213 

subl. 

8. h. 


163 

277-80 

s. h. ; 



110 f95-6> 


s. ! 


78-82 

d. 80-100 

si. s. c. tg. : 


230-2 


i. h. 


291-2 


•• 

2.75 

95-6 


8. h. 


27 

286 5 

*• 


40 4 

284 . T^S^nmi 

i. i 


1 129.4 

285 

i. i 

2.307’*® 

5 8 

120-5’^'»“ 

; 

2 840® 


177-9 

i 

i. < 

2.132’o® 

81-2 

d- 

si. s. 


1 


si. s. 

2.05'*® i 

I 

, 9.5 

! 163’7S 


1 

230 ^ . d. 


0,07 c.; 

I 



0. 15h. 

1 

278-9 d. 


i. h. 

2.194’*® 1 

j 

9 

^49ZOontn 


2.490’»»® 1 


d. 


2.15®® 


147-8 d. 


i.ooiir 

1 22.5 

i 207.1 

V. si. s. 


40-1 


i. 


213d. 


0.288»»® 1 

• 



1 


s. ; si. s. bz. 
8.; si- s. bz- 
V. s. 

V. s. 


si. s. h. bz. 
s. h. 


s. ; 8. chi. 
8. dil-alk. 


*Cryft./aq. 4- iHzO, m. p. 115-7®. 
Dliodoform 5812 
Ohodo-mathafie 4434 


DHodo-phenol sulfonic acid 5626 
Diiodo- propanol 3401 
Diiodo-aalicylic acid 2394 





PHYSICAL CONSTANTS OF 


Synonym 


Beil. Formula 

Ref. Weight 


Diiodo 

tyrosine (3,5)(ffl) 

Dimethallyl ether 

0 ?) 

Dimethoxy-aniline (2,5;1) 
benzaldehyde 2-MeO 

(2,4) hyde 

benzene (o) veratro 

benzene (m) resorcii 


benzene (p) 

benzophenbne 

(4,4') 

ethyl adipate 

ethyl carbonate 
ethyl phthalate 


2-methyl-3,4-dihyli’ lodal 
droisoquinoline 
chloride (6,7) 
quinazoline (2.4) , . . 

Dimethyl-acetal dime 


2-MeO-ani8alde- 
hyde 
veratrole 
resorcinol diMe 
ether 

hydroquinone diMe 
ether 

p*ani8oyi-anisole 


Nmethyl>acetal dimethyl aldehyde 

acetamide (A',/V) acet-dimethylamide 

acetanilide (2,3) aceto-o-xylidide 

(nV) 


acetanilide (2,4) 

acetanilide (2,6) 
acetanilide (2,6) 

acetanilide (3,4) 

acetanilide (3,5) 

acetoacetic ester 


aceto-rri-xylidide 

(m/i«) 

aceto-p-xyiidide 

aceto-m-xylidide 

(ric) 

aceto><>>xylidide 

(tirm) 

aceto-m-xyiidide 

(ayni ) 


acrylic acid {0^} 

acrylic acid (a,/3) angelic acid 

(cis) 

acrylic acid (a,^) tiglic acid 

itrans) 


acrylic aldehyde 
(trann) 
adipate 
amine 

amine hydro- 
chloride 
amino-azoben- 
zene ip) 
amino- azoben- 
zene (p) HCI 


tiglic aldehyde 


methyl adipate 


benzene-azo-di Me- 
aniline 


C 9 H 9 O 3 NI 2 

|CH2:C(CH3)CH2]20 

(CH30)2C6H3.NH2 

(CH 30 ) 2 C«H,CH 0 

(CH30)2C«H4 

(CH30)2C«H4 

(CHsOzC^H* 

(CH 30 C«H 4 ) 2 C 0 

1(CH2)2C02(CH2)2- 

OCH 3 I 2 

|CH 30 (CH 2 ) 20 ] 2 C 0 

[CH30(CH2)202Cl2- 

C«H4 

CiaHjftOiNCI 

3 IH 2 O 

(CH,0)2C«H4Na 
CH, CH(OCH3)z 
CH3C0N(CH3)2 
(CHjizCsHjNH. 
COCHj 

(CH3)2CsH3NH- 

COCHj 

CgH^NH COCHj 
C aH9NH COCHj 

CaHsNH COCHj 

C«H9NH COCH, 

CHjCO C(CH3)2C02- 

C 2 H 5 

(CHjijCiCHCOaH 
CHj CH ;C(CHj)- 
CO 2 H 

CHj CH:C(CH3)- 

CO 2 H 

CH3CH:C(CH,)' 

CHO 

((CH2)2C02CH3|2 

{CH3)2NH 
(CHj)2NH HCI 

(CH,)2NC*H4N: 

N C«H, 
CmHjsNj'HCI 


XIV-622 433.01 

126.19 


XIII-738 153.18 

VIII-242 166.17 


VIII-317 242.26 


XXl-170 304 77 


XXIII-486 

1-603 

IV-59 

XII-1101 


Xn-1137 

xn-1109 


190.20 

90.12 

87.12 

163.21 



Oiketo-hydrintiene 3854 Dilantin 2724 Dimethoxy-benzaldehyde 6424 

Diketo-plperwine 3439 Dilaudid, cf. aikd. Dimethoxy-benzoic aeld 6423 

Oiketo-tetrahydroauinazolme 779 Diliturio acid 4632 Dimethoxy-coumarin 3971 

Oflactide 3945 Dimercapto-thiodiazol 5898 Dimethoxy*ethane 3459 

Diiaotone 2872 Dimethoxy-azobenzene 598 Dimethoxy^methano 4424 



ORGANIC COMPOUNDS 




No. 

CrystalUne 
Form and 
Color 

Specific 

Meltina 
Point ®G. 

Boilina 

Point 

Solubility in 100 Parts | 

Gravity 

Water 

A.loohol 

Ether 

2402 

pl./aq. 

Iq, 

8C./pet. 
nd./aq. at. 


>200d. 


0. 56^5® 



2403 

0.816^® 

134 

<0. 1 



2404 

80-1 

270 81. d. 

8. 

V. 8. b. 

V. 8. h. pet- 

8. 

2405 


69-70 

t6510inni 

i. ; 8. bz. 

8.; s. Ig. 

2406 

cr. 

1.09l|f 

22.5 

207. 1 

V. 8i. 8. 

8. 

8. 

2407 

Iq. 

1 .062fg® 

52 

216.5-7.5 

V. si. 8. 

V... 

V. 8, 

2408 

If. 

losaff 

56 

212.6 

V. 8l. 8. 

V. 8. 

V. 8. 

2409 

nd./al. 

col. iq. 


144-5 


8. bz. 

8. h. 

s. chi. 

2410 



194.e«>m»u 


2411 

col. iq. 
col. Iq. 

yel. nd. 



1 1 5-7> 





2412 



178-80»"‘'“ 




2413 


61-2; 186 

V. s. 



V. 8. 

al. a. chi. 


aq. act. 


d. (anh.) 





2414 

col. nd. 


75 


i. 

8. 

a. 

2415 

Iq. 

0.850^4^’’* 


6474a«m 

3D 


a> 

2416 

col. Iq. 
nd./al. 

0.943^° 


165.5^^<‘“*' 




2417 

132-3 

8. h. 

S. 

a. 

2418 

nd. /aq. al. 

i 

128-9 I 


V. si. 8. C. 

8. 


2419 

nd./aq. 


138-9 


8. h. 

8. h. toluene 

i 


2420 

nd. 

1 

174-6 




2421 

pr. /aq. at. 

> 

98-9 


i- f 

........ ] 

1 

i V. a. ! 


2422 

1 

1 nd./al. 

' 1 
; , . . , i 

144.5 

! 


a. 


2423 

oil 1 

0 97718* 


184-5 

V. si. 8. j 

a. 

1. 

2424 

mn., aq. 

1 006^^° 

69-70 ! 

194-5 

8. 

a. 

a. 

2425 

mn. nd. 

0 983<^ 

i 

185 

s. h. 

a. 

a. 

2426 

tri. pi. 

[ 0.964 V ** 

64.5 

198.5 

I 1 

1 8. h. 

! 

a. 

a. 

2427 

Iq. 

0 870^^* ‘ 


i 

[ 

2.5 

! ® 

9B 

2428 

col. Iq. 

1,063^* ! 

o.68ar i 

10-1 

1 

115*>«* 

i. 

1 


2429 

cot. Iq. 

: 96 

7.4 

V. a. 

' 8. 

8. 

2430 

nd./al. 

1 ' 

170-1 


369**® 

V. 8. ' 

i.; 16.9*»® 

j 



ohl. 

2431 

yel. ir./al. 


116-7 

d. 

i.;a. oil 

; 8. ; a. bz. 

e. ; a. chi. 

2432 

red*vl. or. 


168-74 


1 



1 



I 



D)mfithoxy«m«|hyl ether 4077 
Oimethoxy-phenol 0516 
Oimethoxy-phthallc teiil 3502 
Dlmethoxy-phthaiide 4017 
Oimethofty*ttryehnin«» ef. eikd. 


Oimethoxy-tetreQiycot 5769 
Dlmethy}<4iidehycie 2415 
DimethyUaldine 2533 
Dimethyi*eliene 4155 
Oimethyl-amino-antipyrine 363 





PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 


Dimethyl 





2433 



(CH3)2NC6H4-N:N* 


333.20 

arsinic acid (p) 


C6H4-As(OH)2 



2434 

amino-azo-ben- 


(CH3)2NC6H4N:N- 

X VI-885 

349.20 


zene-arsonic 


C6H4A80(0H)2 




acid (p) 





2435 

amino-benzalde- 

(1,2) 

(CH3)2N-C6H4CH0 

XIV-25 

149.19 


hyde 





2436 

amino-benzalde- 

Ehrlich’s reagent 

(CH3)2N-C6H4CH0 

XIV-31 

149.19 


hyde (1,4) 





2437 

amino-bonzal- 


(CH3)2NC6H4CH: 

XXVII-433 

264.35 


rhodanine-5 (p) 


C 3 HONS 2 



2438 

amlno-benzene-1- 

butter yellow 

(CH3)2NC6H4N:N- 

X VI-321 

275.34 


azo-1-naphtha- 


C 10 H 7 




leno (4) 





2439 

amino-benzene-1- 


(CH3)2NC6H4-N:N- 

XVI-321 

275.34 


azo-2-naphtha- 


C 10 H 7 




lene (4) 





2440 

amino-benzoic 

N,N-dlMe-an- 

(CH3)2N-C6H4C02H 

XIV-325 

165.19 


acid (o) 

thranilic acid 




2441 

amino-benzoic acid 

(p) 

(CH3)2N.C6H4C02H 

XIV-426 

165.19 

2442 

amino-benzo- 


(CH3)2N-C6H4C0- 

XIV-82 

225.28 


phenone (p) 


CeHs 



2443 

amino-ethanol 


(CH3)2NCH2CH20H 

IV-276 

89.14 

2444 

amino-glycerol (a) 

Y-dimethylamino- 

(CH3)2NCH2-CH0H- 

IV-302 

119.16 



propylene glycol 

CH 2 OH 



2445 

amino-phenol (m) 


(CH3)2NC6H4-0H 

XIII-405 

137.18 

2446 

amino-phenol (p) 


(CH3)2NC6H40H 

XIII-442 

137,18 

2447 

amino-phenol 

(P) 

C8H,,0N-^H2S04 

XIII-442 

186.21 


HtS04 





2448 

amino-phenyl 


CH3C02C6H4' 

XIII-443 

179.21 


acetate (p) 


N(CH3)2 



2449 

ammonium-di- 


(CH3)2NCSS' 


166.30 


methyl-dithiocar- 


NH2(CH3)2 





bamate 





2450 

aniline t 


(CH3)2NC6H5 

XII-141 

121.18 

2451 

aniline sulfonic 


(CH3)2N.C6H4S03H 

XIV-690 

201 . 24 


acid (m) 





2452 

aniline sulfonic 


(CH3)2N.C6H4S03H- 

XIV-699 

219.25 


acid (p) 


H 20 



2463 

anthracene (1,3) 


(CH3)2C,4Hg 

V-678 

206.27 

2454 

anthracene (2,3) 


(CH3)2C,4H8 

V-678 

206.27 

2456 

anthracene (2,6) 


(CH3)2Ci4H8 

V-678 

206.27 

2456 ’ 

arsine 

cacodyl hydride 

(CHb)2A8H 

IV-599 

105.99 

2457 

benzamide (JV) 


C6H5C0N(CH3)2 

IX-201 

149.19 

2466 < 

benzoic acid (2,3) 

hemellitic acid 

(CH3)2C6H3C02H 

IX-531 

150.17 

2459 

benzoic acid (2,4) 

xylic acid 

(CH3)2C6H3C02H 

IX-531 

150.17 

2460 

benzoic acid (2,5) 


(CH3)2C«H3C02H 

IX-534 

150.17 

2461 

benzoic acid (2,6) 


(CH3)2C6H3C02H 

IX-531 

150.17 > 

2462 

benzoic acid (3,4) 


(CH3)2C6H3C02H 

IX-535 

150.17 i 


t Se^ aiso xylidine. DImothyl-ami no-propylene olycoi 2444 

Dimethyl-amino-azobenzene carboxylic acid 4376 Dimethyl-r»-amyl carbinol 4967 
Dimethyl-amino-benzophenonimide 592 Dimethyl-aniline 647Y-5, 6477 




ORGANIC COMPOUNDS 


447 


No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Melting 
Point °C. 

Boiling 
Point °C. 

Solu 

Water 

bility in 100 

Alcohol 

Parts 

Ether 

2433 

vl. cr. 




i. 

si. 8 . 

1 . 

2434 





s. a. 



2435 

yel. oil 



244 

s. dil. ac. 

8 . 

8 . 

2436 

If./aq. 


74-5 

176.717mm 

i.; s. ac. 

8. 

8. 

2437 



240-70 d. 



si. s. h.; V. 



al. 




cone. a. 

si. s. bz. 

si. s. chl. 

2438 

red-bl. 




s. cone. 

si. 8 .; 8 . 

sl. s. ; 8 . 


pr./act. 




H 2 SO 4 

chi. 

act. 

2439 



174 






cr./ bz.- 








ig. 







2440 



70 




sl. 8. h. 

2441 

nd./al. 


238-9 


s. 


sl. s. 

2442 

If./al. 


90-2 



V. s. h. 

V. s. 

2443 

col. Iq. 

0.887^® 


135758mm 




2444 



22n749mm 




2445 

nd./lg. 


85 

265-8 

sl.s. h. 

8 . 

8 . 

2446 

cr./et.-lg. 


78 


V. si. s. Ig. 

8 . 

8 . 

2447 

cr. 


209-10 


V. s. 

sl. 8 . 


2448 

nd. or p!./ 


78-9 


V. si. s.; 

8 . ; V. 8 . bz. 

8 . ; s. Ig. ; 


' aq. al. 




V. sl.s. 


V. 8. chl. 






ac. 



2449 

pa. yel. pi. 


129-30 d. 


V. s. 

V. s. 

V. sl. 8. 

2450 

yel. Iq. 

0.956^® 

2.5 

193 

i. 

e.;«s chi. 

8. 

2451 



d. 266 


a. 



2452 

pr. or If. 


270 (anh.) 


a. h. ; s. 

V. sl. a. 

V. sl. 8. 




-HzO, 


ac. 






135° 





2453 

If. 


202-3 





2454 

If. 


246 


V. s. bz. 



2455 

red-yel.; 



243-4 





sl. 8. ' 

1 s. bz. 


gn.-yel. 








or silvery 







2456 

col. Iq. 

1 .21329° 


35.6747mm 


OD 

eo 

2457 

col. cr. 


41-2 

272-3 

V. s. 



2458 

pr./al. 


144 

V. si. s. h. 

e. 


2459 

mn. or tri. 


126-7 

2G7727mm 

el. 8. h. 

8. h. 

8 . bz., chl. 

2460 

nd al. 

1 .069^^-° 

132 

268 

V. al. 8. h. 

V. 8 . c. 


2461 

col. nd./lg. 


116 



sl. 8. c. Ig. 

V. 8. 

2462 

pr./al. 


165-6 

subl. 

V. si. s. h. 

8. 



Dimethyl-anthranMic acW 2440 
Dimethyl-azobenzene 612-4 
Dimethyl-benzene 6454, 6457, 6462 


Dimethyl-benzene sulfonyl ehloride 6461 
Dimethyl-benzidine 5955, 5959 
Dimethyl-benzophenone 2838 






PHYSICAL CONSTANTS OF 


4M 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

2463 

Dimethyl 






benzoic acid (3,5) 

meeityienic acid 

(CH3)2C6H3C02H 

IX-536 

150.17 

2464 

benzoyiene urea 


C6H4N(CH3)C0- 

1 

XXIV-375 

190.20 




N(CH3)'C0 

1 



2465 

benzyiamine (TV) 


C6H5CH2N(CH3)2 

Xn-1019 

135.20 

2466 

benzyl carbinol 


C6H5CH2C(CH3)20H 

VI-523 

150.21 

2467 

carbanilide 

N,7V'-dilVle-N,yV'- 

|C6H5(CH3)N]2C0 

XII-418 

240.29 



diPh urea 




2468 

carbonate 

methyl carbonate 

C0(0CH3)2 

III-4 

90.08 

2469 

citraconate 


CH3C2H(C02CH3)2 

11-770 

158.15 

2470 

cyclohexan-3,5- 


(CH 2 CH 0 H) 2 CH 2 C: 

1 1 

* VI-371 

144.21 


dioKI.I) 







(CH3)2 



2471 

cyclohexane (o) 

hexahydro-o-xylene 

(CH3)2C6H,o 

V-36 

112.21 

2472 

cyclohexane (m) 

hexahydro-m-xyiene 

(CH3)2C6H,o 

V-36 

112.21 

2473 

cyclohexane (/») 

hexahydro-p-xylene 

(CH3)2C6H,o 

V-39 

112.21 

2474 

2,4-dicar bethoxy- 


C, 2 Hn 04 N 

XXII- 133 

239.26 


pyrrole (3,5) 





2475 

dihydroresorcinol 

1 , 1 -di Me-cyclo- 

(CH3)2C6H602 

VII-559 

00 

d 


(5,5) 

hexan-3,5-dione 




2476 

1,3-dlphenylcyclo- 

a-Me-styrene 

[C.H5(CH,)CCH2]2 

V-652 

236.34 


butane (1,3) 

dimer 




2477 

dithiocarbamate 


(CH3)2N-CS2Na* 

IV-75 

188.24 


Na 


2 -y H 2 O 

1 


2478 

ether 

methyl ether 

CHs-OCHj 

1-281 

46.07 

2479 

6 -ethoxyqulnoline 

(2,4) 

C2H50C9H4N(CH3)2 


201 . 26 

2480 

6 -ethoxyqui noline 


CnHisONCzHsI 


357.24 


ethiodide (2,4) 



2481 

ethylacetic acid 


(CH3)2(C2H5):C- 

n-335 

116.16 




CO 2 H 



£482 

ethylamine 


(CH3)2N.C2H5 

IV-94 

73.14 

2483 

ethylbenzene (3,4) 

4-Et-o-xylene 

C2H5C6H3(CH3)2 

V-427 

134.21 

2484 

ethylbenzene (3,5) 

5-Et-m-xylene 

C2H5C6H,(CH3)2 

V-429 

134.21 

2485 

ethylbenzene (2,4) 

6 -Et-m-xylene 

C2H5C6H,(CH3)2 

V-428 

134.21 

2486 

ethylbenzene (2,5) 

2-Et-p-xylene 

C2H5C6H3(CH3)2 

V-428 

134.21 

2487 

fumarate 

methyl fumarate 

(:CHC02CH3)2 

11-741 

144.12 

2488 

furan (2,5) 

a,a'-diMe-furan 

(CH3)2C4H20 

XVII-41 

96.12 

2489 

glutaric acid (a,a) 


(CH3)2C3H4(C02H)2 

11-676 

160.17 

2490 

glyoxime 

diacetyl-dioxime 

(CH3C:N0H)2 

1-772 

116.12 

2491 

guanidine H 2 SO 4 


(CH 3 ) 2 NC(NH)* 


136.16 


(uria) 


NH2.^H2S04 


2492 

1,3-heptadiene- 

iso-geraniolene 

C 9 H 16 

1-260 

124.22 


( 2 , 6 ) 





2493 

1,5-hexadiene (2,5) 


(CH2:C(CH,)CH2l2 

1-259 

110.19 

2494 

hydrazine (aym) 

hydrazomethane 

CHjNHNHCH, 

IV-547 

60.10 

2495 

hydrazine (una) 


(CH3)2N*NH2 

IV-547 

60 10 

2496 

hydrazine HCI 

(un») 

(CH3)2NNH2HCI 

IV-547 

96.57 

2497 

2 -( 2 -hydroxy- 


CH 3 C:C(CH 3 )N:C- 

XXIII-391 

188.22 


phenyl)-imida- 


1 




zole (4,5) 


(C 6 H 40 H)NH 

1 




Dimetf^l-benzyl phenol 1573 Dimethyl-butyl carbinol (t«rt) 3528 

Dimethyi-butadiene 2769 Dimethyl.^cadmium 1186 

Dimethyl-butandiol 5312 Dlmethyl-chloroarsine 1179 

Dimethyl-butyl carbinol (n) 3535 Dimethyl-cyclohexadieno 2289-91 

Oimethyi-butyl carbinol (tso) 3530 DImethyl-diazine 2533 



ORGANIC COMPOUNDS 
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No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Melting 
Point °C. 

Boiling 
Point °C. 

Solubility in 100 Parts 

Water 

Alcohol 

Ether 

2463 

mn./aq. al. 


166 

subi. 

V. si. 8. h. 

V. 8. c. 


2464 



167-8 


i 

8. 


2465 

Iq. 

0.9150° 


183-4765inm 

si. c.; V. 


CD 






si. h. 



2466 

nd. 

0.979^® 

24 

228 




2467 

mn. pr./al. 


121 

350 

i. 

s. 

8.; 8. bz. 

2468 

col. Iq. 

1.070^‘>-‘* 

0.5 

89-90 

i. 

CO 

00 

2469 


1.1 21H" 


210.5 

315° 



2470 

pi. /act. 

146-7 


s.; s. bz. 

8.; 8. chi. 

V. 8l. S. 

2471 

Iq. 

0.779-^-'* 

57.5 

129.4 

i. 

00 

00 

2472 

Iq. 

0.771^® 

-85 

123.7 

i. 

a> 

00 

2473 

Iq. 

0.769.2^-“ 

86 

119-20 




2474 

cr./aq. al. 


134-5 


i.; s. chi.; 

8.; s. bz.; i. 

V. sl. 8. ; 8. 


or ac. 




S. H2SO4 

HCI 

ac. 

2475 



148-9 


0. 41625®; 

6.6 h. bz.; 

V. sl. 8. 


nd./aq. 




8. chi. 

s. EtOAc 


2476 

cr./et. 


52.6 

307 . 5760mm 

i.; 12525 ® 

5250 . 19025® 

14725®; 






act. 

bz. 

10425® 








CCI 4 

2477 

cr. 


1 

r 

0 

-2^H20, 130 




2478 

gas 

1.617(A) 

-138.5 

-23.7 

3700^8® cc. 

8. 

8. 

2479 

col. nd. 


86-8 


1. 

V. 8. 

V. 8. 

2480 

yel. rhb. 


163-4 


i. 

8. 

i. 

2481 

! 

Iq. 


-14 

187 

V. si. s. 

8. 

8. 

2482 

col. Iq. 



37.5 


I 


2483 

col. Iq. 

0.874-^-” 

<-20 

188-91 

i. 

8. 

8. 

2484 

col. Iq. 

0.861-^-® 

<-20 

185 

i. 

8. 

8. 

2486 

Iq. 

0.869^*^-® 

<-20 

184-5 

'• 

S. 

s. 

2486 

Iq. 

0.882^-° 

<-20 

185.5759mm 

i. 

8. 

8. 

2487 

col. tri. 


102 

192 

s. c. chi. 

sl. S. 

sl. S. 

2488 

col. Iq. 

0.888^4^-'' 


93-4 

i.; i. alk. 

CO 

QO 

2489 

nd./HCI 


90 


V. s. 

V. 8. 

V. 8. 

2490 

col. cr. 


240-6 


1 . 

V. 8. 

V. 8. 

2491 

col. cr. 


285-7 d. 


V. 8. 

i. 

i. 

2492 

Iq. 

0.765^-° 


143-5755mm 

i. 



2493 

Iq. 

0.749f^j^® 


1 1 3_4755mm 

i. 









2494 

hyg. Iq. 

0.827.^® 


8 ■(747mm 

00 

CO 

00 

2495 

hyg. Iq. 

0.79122° 


62 . 5717nim 

V. 8. 

V. 8. 

V. 8. 

2496 

col. cr. 


82-3 


8. 

8. 

i. 

2497 

nd./aq. al. 


218 













Dimethyl-diphenyl urea 2467 
Dimethyl-disulfide 4222 
Dimethyl-ethyl carbinol 409 
Dimethyl-ethylene 1148-9 
Dimethyl-ethylene glycol 1154 


Dimethyl-ethylene oxide 1155 
Dimethyl-furfurane carboxylic acid 6396 
Dimethyl-hexyl carbinol (n) 4922 
Dimethyl-hydantoin 66 
Dimethyl-hydroquinone 2376, 2380 





4S0 


PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

2498 

Dimethyl itaconate 


C3H4(COzCH3)2 

11-762 

158.15 

2499 

ketone 


(CH3)2C:C0 

1-731 

70.09 

2500 

malate (I) 

methyl malate 

C2H40(C02CH3)2 

III-429 

162.14 

2501 

maleate 

methyl maleate 

(:CHC02CH3)2 

11-751 

144.12 

2502 

malonate 

methyl malonate 

CH2(C02CH3)2 

11-572 

132.11 

2503 

maionic acid 


(CH3)2C(C02H)2 

11-647 

132.11 

2504 

mesaconate 


CH3C2H(C02CH3)2 

11-765 

158.15 

2505 

naphthylamine (a) 


(CH3)2N-CioH7 

XII-1221 

171.23 

2506 

naphthylamine (0) 


(CH3)2NC,oH7 

XII-1273 

171.23 

2507 

naphthalene (1,4) 


(CH3)2CioH6 

V-570 

156.22 

2508 

naphthalene (2,3) 

guajen 

(CH3)2C,oH6 

♦V-268 

156.22 

2509 

naphthalene (2,6) 


(CH3)2C,oH6 

V-570 

156.22 

2510 

a-naphthoquinoline 

(2,4) 

(CH3)2CuH7N 

XX-475 

207 . 26 

2511 

/9-naphthoqui noline 

(2,4) 

(CH3)2Ci3H7N 

XX-476 

207 . 26 

2512 

4-nitrophthalate 


N02C6H3(C02CH3)2 

IX-830 

239.18 

2513 

nitrosamine 

nitroso-dimethyl- 

(CH3)2NN0 

IV-84 

74.08 



amine 




2514 

2,6-octadiene (2,6) 

dihydromyrcene 

CioHib 

1-260 

138.24 

2515 

2,7-octadiene (2,6)' 

linaloolene 

CioHis 

1-261 

138.24 

2516 

2,6-octadi6ne-8- 

nerol 

CioHieO 

1-459 

154.24 


ol (2,6) 





2517 

2,6-octadien6-8- 

geraniol 

CjoHibO 

1-457 

154.24 


ol (2,6) 





2518 

2,7-octadiene-6- 

I-linalool 

CiqHibO 

1-460 

154.24 


ol (2,6) 





2519 

octanol-6 (2,6) 

linalool tetrahydride 

C 10 H 22 O 

1-426 

158.28 

2520 

octanol-8 (2,6) 

geraniol tetrahydride 

CioHzzO 

1-426 

158.28 

2521 

oxalate 

methyl oxalate 

(C02CH3)2 

11-534 

118.09 

2522 

oxamide (sym) 


(C0-NHCH3)2 

IV-61 

116.12 

2523 

oxamide (uns) 


(CH3)2N-(C0)2NH2 

IV-61 

116.12 

2524 

phenacyl chloride 

a)-CI-2,4-diMe- 

(CH3)2C6H3C0- 

VII-324 

182.65 


(2,4) 

acetophenone 

CH 2 CI 



2525 

phenanthrene 


(CH3)2C,4H8 

V-680 

206 . 27 


(9,10) 





2526 

phenyl carbinol 


C6H5C(CH3)20H 

VI-506 

136.19 

2527 

p-phenylenedi- 

(sym) 

(CHjNH)2C6H4 


136.19 


amine 





2528 

p-phenylonedi- 

(sym) 

(CH3NH)2C6H4- 


316.26 


amine oxalate 


2 H 2 C 204 



2529 

phosphine 


(CH 3 ) 2 PH 

IV-580 

62.06 

2530 

o-phthalate 

methyl phthalate 

C6H4(C02CH3)2 

IX-797 

194.18 

2531 

' m-phthalate 

Me (8o-phthalate 

C6H4(C02CH3)2 

IX-834 

194.18 

2532 

p-phthalate 

Me-terophthalate 

C6H4(C02CH3)2 

IX-843 

194.18 

2533 

pyrazine (2,5) 

ketine; glycoline 

CH3C:CHN:C(CH3)' 

1 

XXIII-96 

108.14 



I 

CH:N 

1 



2534 

pyrazole (3,5) 


(CH 3 ) 2 N 'C CH’C NH 

XXIII-74 

96.13 

2535 

pyrrol (1,2) 


1 ■ 1 
CH3C(CH)3NCH3 

95.14 

2536 

pyrrol (2,3) 


1 1 
(CH3)2C4H2NH 

XX-172 

95.14 

2537 

pyrrol (2,4) 


(CH3)2C4H2NH 

XX-172 

95.14 


Dimethyl-itaconic acid 5700 
Dimethyl-ketazine 3932 
Dimethy-ketol 43 
Dimethyl ketone 56 


Dimethyl mercury 4044 
Dimethyl-octane 1637-8 
Dimethyl-octenol 1519 
Dimethyl-pentanol 3529-31 



ORGANIC COMPOUNDS 
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Crystalline _ 

Form and Specific 

Color Gravity 


Melting 
Point °G. 


mn./Me al. 
yel. Iq. 

Iq. 

col. Iq. 
col. Iq. 
col. pr. 
col. Iq. 
col. oil 
col. cr. 

Iq. 

If./al. 

If./al. 
nd./pet, 
nd./et. 
cr./aq. al. 
yel. oil 


pr./dil. ac. 


col. Iq. 
col. Iq. 
nd./aq. al. 
rhb./al. 
pi. 


1.124^® 

1 . 233^-° 
1 .15121® 
1.154\®-° 
1.35718® 

1.121^r 

1 . 04220® 
1.039f-8-° 
1.016-=*#° 


1.006V-° 

0.775-V-" 

0 . 78820 ® 

0.88115® 


0.836^®- 

0.849^° 

1 . 14854 ® 

1 . 34 ® 


0.972^° 


<1 

1.189tf° 


0.990^-'* 


2534 pi. 

2535 Iq. 

2536 Iq. 

2537 Iq. 


Dimethyl-phenol 6465-70 
Dimethyl-phenyl hydrazine 6500-2 
Dimethyl-phenylenediamine 306-7 


Boiling 
Point ®C1. 


208 

34750mia 

242 
205 
180-1 
d. >130 
205.5-6.5 


46-7 

<-18 

104.0-4.5 

110-1 

43-4 

126-7 

66-7.5 


171.5-3.5 

165-8 

224-5745min 


215-20 81 . d. 

•J 5017nun 


Solubility in 100 Parts 

Water 

Alcohol 

Ether 




d. 

s. 

d. 

00 

8. 

00 

i. 

1013® 

00 

V. 8. abs. 

00 

V. 8. 

i. 

a. 

8. 

8. 

8. 

i. 

i. 

V. 8. h. pet. 
V. si. s. h. 

si. s. 
si. 8. 

i. 90% al. 

8.; 8. ac. 

V. 8. 

8.; 8. act. 

s. 

s. 

8. 








i. 

V. si. 8. 

CO 

CO 

<0 

CO 




6 

2 . 59 . 4 ®; 

V. 8. h. 

V. 8. 

8. 

8.; d. h. 
alk. 

V. 8. 

8. 

8. 

V. sl. 8. 

V. sl. 3. 

s. ac. 

sl. 8.; 8. bz. 

8. chl. 




8. 

i. 

si. s. 

i. 

0.43 



i. 

0.3h. 

8.; 8. bz. 



8. h. 

8.; s. chi. 

8. 

00 

8. 




8l. 8. 

s. 

8.; 8. bz. 


Dimethyl-propyl carbinol (n.) 3631 
Dimethyl-propyl carbinol (iso) 3629 
Dirhethyl-pyridine 3981-4 






PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

2538 

Dimethyl pyrrol 

(2,5) 


(CH3)2C4H2NH 

XX-172 

95.14 

2539 

quinolinate (2,3) 


C5H3N(C02CH3)2 

XXII-151 

195.17 

2640 

quinoline (2,3) 


(CH3)2C9H5N 

XX-406 

1 57 . 21 

2641 

quinoline (2,4) 

4-Me-quinaidine 

(CH3)2C9H5N 

XX-407 

1 57 . 21 

2542 

quinoline H 2 SO 4 

(2,4) 

C,iH„N1H2S04 

XX-408 

206.24 

2643 

quinoline EtI 

(2,4) 

CnHnN-CzHsI 

XX-408 

313.19 

2544 

quinoline ( 2 , 6 ) 

6 -Me-quinaidine 

(CH3)2C9H5N 

XX-408 

1 57 . 21 

2645 

quinoline EtI 

( 2 , 6 ) 

CnHnNCaHsI 

XX-409 

313.19 

2546 

quinoline (3,4) 


(CH3)2C9H5N 

XX-410 

157.21 

2547 

quinoline (5,8) 


(CH3)2C9H5N 

XX-411 

157.21 

2548 

quinoline ( 6 , 8 ) 


(CH3)2C9H5N 

XX-411 

1 57 . 21 

2549 

quinone (2,3) 

o-xyloquinone 

(CH3)2C6H202 

VII-656 

136.14 

2660 

quinone (2,5) 

p-xyloquinone 

(CH3)2C6H202 

VII-658 

136.14 

2651 

quinone ( 2 , 6 ) 

m-xylo-p-quinone 

(CH3)2C6H202 

VII-657 

136.14 

2552 

eebacate 

methyl sebacate 

(CH2)8(C02CH3)2 

*11-293 

230.30 

2553 

selenido 

selenium methyl 

(CH 3 ) 2 Se 

1-291 

109.03 

2554 

succinate 

methyl succinate 

(CH2C02CH3)2 

11-609 

146.14 

2555 

iso-succinate 


CH3CH(C02CH3)2 

11-628 

146.14 

2556 

succinic acid 

(meao) 


(CH3CH)2(C02H)2 

11-665 

146.14 

2557 

succinic acid {a, a) 


(CH3)2CCH2(C02H)2 

11-661 

146.14 

2558 

succinic acid {dl) 


(CH3CH)2(C02H)2 

11-667 

146.14 

2559 

sulfate 

methyl sulfate 

(CH30)2S02 

1-283 

126.13 

2560 

sulfide 

methyl sulfide 

(CH3)2S 

1-288 

62.13 

2561 

sulfite 


(CH30)2S0 

1-282 

110.13 

2562 

sulfone 


(CH3)2S02 

1-289 

94.13 

2563 

sulfoxide 


(CH3)2S0 

1-289 

78.13 

2564 

tartrate {d) 


(CH0HC02CH3)2 

in-510 

178.14 

2565 

tartrate (racemic) 

diMe-racemate 

(CH3)2C4H406 

III-527 1 

178.14 

2566 

telluride 

tellurium methyl 

(CH 3 ) 2 Te 

1-291 i 

157.68 

2667 

thetin 


H0S(CH3)2CH2* 

C 02 H 

III-247 

138.18 

2568 

thiourea {aym) 


(CH 3 NH) 2 C:S 

IV-70 

104.17 

2569 

toluidine (o)(7V) 


CH3C6H4N(CH3)2 

XII-785 

135.20 

2570 

toluidine (rn)(I>/) 


CH3C6H4N(CH3)2 

XII-857 

135.20 

2571 

toluidine (/>)(N) 


CH3C6H4N(CH3)2 

XII-902 

135.20 

2572 

urea (sym) 


(CH3NH)2C:0 

IV-65 

88.11 

2673 

urea (uns) 


(CH3)2NC0NH2 

IV-73 

88.11 

2574 

Dinaphthyl (1,1') 

or ,a'-bi naphthyl 

C 10 H 7 C 10 H 7 

V-726 

254.31 

2575 

Dinaphthyl (2,2') 


C 10 H 7 C 10 H 7 

V-727 

254.31 

2576 

amine (j 8 ,/S') 


C,oH7NHC,oH7 

XII-1278 

269.33 

2577 

ketone (a, a') 


(CioH7)2CO 

VII-539 

282.32 

2578 

ketone (a,/9') 


(C }0 H7)2C0 

VII-539 

282.32 

2579 

ketone (j8,/S') 


(C|oH7 )2CO 

VII-539 

282.32 

2680 

methane («,«') 


(CioH7)2CH2 

V-728 

268 . 34 

2581 

methane 


(C,oH7)2CH2 

*V-360 

268.34 

2582 

methane 


(C,oH7)2CH2 

V-729 

268.34 

2583 

sulfide («,«') 


(CioH7)2S 

VI-623 

286.37 

2584 

sulfide 0S,/9') 


(C,oH7)2S 

VI-659 

286.37 

2585 

urea (a) (sym) 

€t,a di naphthyl 
carbamide 

(C,oH7NH)2CO 

XII-1238 

312.35 


DimMhyl-resorcinoi 2375, 2377, 2380, 6479 Dimethyl zinc 6504 

Dimethyl-thiophene 5928-31 Dinaphthol 2336-7 

Dimethyl-xanthine, cf. aikd. Dinaphthyl carbamide 2585 





ORGANIC COMPOUNDS 


45S 



Crystalline 
Form and 
Color 


Specific 

Gravity 

0.935^® 


col. pl./bz 

pl. 

Iq. 1.061^5' 

nd./al. 

yel. nd./al 

cr./et. 

cr. 

cr. 

Iq. 1.07021° 

Iq. 1.067<° 

yel. nd. 

yel.tri. 

yel. nd. 

nd. or pl./et. 0.988^^ 
Iq. >1 

col.cr. 1.126^1 

Iq. 1 . 028^1 

tri. 1.314 


>1 

1.1 26H" 

1 . 028|f ® 
1.314 


Boilina 
Point °C. 


Solubility, in 100 Parts 
Water I Alcohol ^ ^ 



169 

V. sl. s. 

V. 8. 

V. 8 . ; V. sl. 





s. alk. 

53-4 


8 . ; 8 . CS 2 

8 .; i. Ig. 

8 . ; 8 . bz. 

68-9 

261729tnnj 

sl. s. 

V. 8. 

8 .; 8 . Ig. 


264-5 

i. 

8. 

8 . 

225-8 d. 


V. 8. h. 

V. sl. 8 . 


226-7 



8 . h. 


60 

266-7 

V. sl. 8 . h. 

8. 

8 . 

225-7 






290237mzn 

265736inm 

268-9 

8 ubl. 

' subl. 
subl. 
293^*^™”' 
58.2 
195.3 
179 
d. 


si. s. s. 

sl. 8. h. V. 8. h. 


tri. 

rhb. pr. 

poison, oil 

oil 

Iq. 

pr. 

oil 

cr. 

mn./al. 

It. yel. oil 
delq. cr. 


1.323 

1.339 

1.352f° 

0.846^^-“ 

1.046A^:f^° 


1.328^^*^ 

1 . 2605 ^'* 


61 .5(48) 
89 


d. 165 
d. to anhyd. 
188.3-8.6 
38 

126. 5756mm 

238 

volt. 100 d. 
280 
282 
82 


V. 8. 

V. 8. bz.* 


hyg., delq. 

Iq. 

yel. oil 

Iq. 

pr./chl. et. 
mn./al. 
If./al. 
pl. 

If./bz. 

nd./et. 


0.929^® 

0.941-V-® 

0.937-2^-® 

1.142 

1.255 


240-41 2mni 

471 


V. 8. 
sl. 8. C. 

8. h. 

V. sl. 8. C. 
sl. 8. h. 


V. sl. 8. C. 
V. 8. h. bz. 



8. H2SO4 

8 . h. ! 

V. 8 . bz. 


8. bz. 

1 .3140 

sl. s. h. 



a0.412° 

V. sl. 8.; V. 



d0.08i9° 

8 . chi. 

>360 

V. 8. bz. 

0.8 c.; 

V. 8. 



6.6 h. 



8. bz. 

8 . EtOAc 




8 . 

s. bz. 

289-901 


V. sl. 8. 

V. 8 . CS 2 

295-61*“® 

I. 

V. sl. 8. 

V. 8 . CS 2 

8Ubl. 


sl. 8 . h. 



* Modification m. p. 61.5° less soluble. 
Dinaphthyi ether 4560-2 
Dinaphthyl hydrazine 3690-1 


Dinaphthyl mercury 4045 
Dinicotinic acid 5502 








454 


PHYSICAL CONSTANTS OF 



Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

2586 

Dinitro-acetanilide 

(2,4) 


{N02)2C6HjNH- 

00(^3 

XII-754 

225.16 

2587 

aniline (2,3) 


(N02)zC«H3NH2 

XII-747 

183.12 

2588 

aniline (2,4) 


(N02)2C6H3-NH2 

XII-747 

183.12 

2589 

aniline (2,5) 


(N02)2C6H3NH2 

XII-757 

183.12 

2590 

aniline (2,6) 


(N02)2C6H3NH2 

XII-758 

183.12 

2591 

aniline (3,4) 


(N02)2C6H3NH2 

XII-758 

183.12 

2592 

aniline (3,5) 


(N02)2C6H3-NH2 

XII-759 

183.12 

2593 

anisole (2,4) 

a-dinitroanisole 

CH30C6H3(N02)2 

VI-254 

CO 

00 

o> 

2594 

anthranilic acid 
(3,5) 


C6H2(C02H)(N02)r 

NHa 

XIV-379 

227.13 

2595 

anthraquinone (1,5) 


(N02C6H3)2(C0)2 

VII-793 

298.20 

2596 

anthraquinone (1,8) 


(N02-C6H3)2(C0)2 

VII-795 

298.20 

2597 

anthraquinone 

(2.7) 

/S-diNOa-anthra- 

quinone 

(N02C6H3)2(C0)2 

VII-795 

298.20 

2598 

azoxybenzene 

(4,4') 


(N02C6H4)2N20 

X VI-628 

288.22 

2599 

benzalacetone 

(3,3') 


(N02C6H4CH:CH)2: 

CO 

VII-506 

324.28 

2600 

benzaldehyde (2,4) 


(N02)2C6H3CH0 

VII-264 

196.12 

2601 

benzaldehyde (2,6) 


(N02)2C6H3CH0 

* VII- 144 

196.12 

2602 

benzene (o) 


(N02)2C6H4 

V-257 

168.11 

2603 

benzene (m) 


(N02)2C6H4 

V-258 

168.11 

2604 

benzene (p) 


(N02)2C6H4 

V-261 

168.11 

2605 

benzene sulFonic 
acid 

(2,4;1) 

(N02)2C6H3S0jH* 

3 H 2 O 

XI-78 

302.22 

2606 

benzene sulfonic 

Nasalt (2,4;1) 

C6H307N2SNa-H20 

XI-78 

288.17 

2607 

benzoic acid (2,4) 


(N02)2C«H3C02H 

IX-411 

212.12 

2608 

benzoic acid (2,5) 


(N02)2C6H3C02H 

IX-412 

212.12 

2609 

benzoic acid (2,6) 


(NOz)2C6H3'C02H 

IX-412 

212.12 

2610 

benzoic acid (3,4) 


(N02)2C6H3C02H 

IX-413 

212.12 

2611 

benzoic acid <3, 5) 


(N02)2C6H3C02H 

IX-413 

212.12 

2612 

benzophenono 

(4.4') 


(N02-C6H4)2C0 

VII-428 

272.21 

2613 

benzoyl chloride 

(3,5) 

(N02)2C6H3C0CI 

IX-414 

230.57 

2614 

benzoylene urea 

(6,8) 

C 8 H 406 N 4 

♦XXIV-344 

252.14 

2615 

benzyl chloride 
(2.4) 


(N02)zC6H3CH2CI 

V-344 

216.58 

2616 

o-cresol (4,6) 

3,5-diN02-2-OH- 

toluene 

(N02)2C6H2(CH3)- 

OH 

VI-368 

198.13 

2617 

m-crest>I (2,6) 

2,4-diN02-3-0H- 

toluene 

(N02)2C6H2(CH3)- 

OH 

VI-387 

198.13 

2618 

diazo-aminoben- 
zene (4,4') 


N02C6H4N:NNH- 

C 6 H 4 N 02 

X VI-700 

287.23 

2619 

diethylaniline 

(2,4) 

(N02)2C6H3N(C2H5)2 

XII-750 

239.23 

2620 

diphenyl (2,2') 


(N02.C6H4)2 

V-583 

244 . 20 

2621 

diphenyl (3,3') 


(N02C«H4)2 

V-583 

244.20 

2622 

diphenyl (4,4') 


(N02C6H4)2 

V-584 

244.20 

2623 

diphenyl (2,4') 


(N02C6H4)2 

V-584 

244.20 


Dinitro-ami nophenol 5303 Dinitro-bromohenzolc aoid 932 

Dinitro-bromobenzene 930-1 Dinitro-chiorobenzene 1364-9 



ORGANIC COMPOUNDS 


45S 


No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Melting 
Point °C. 

Boilinc 
Point °C. 

Solubility in 100 Parts 

Water 

Alcohol 

Ether 

2586 

nd./al. 


120 





2587 

or. yel./al. 


127 



V. s. 

s. 

2588 

yel. or gn. 

1 .615»*° 

187-8 


V. si. s, h. 

0.76210 

si. 8. h. 


mn. 






HCI 

2589 

or. yel./al. 


137 



V. s. 


2590 

yel. nd./al. 


1 38-40 


i. 

s. h. bz. 

i. Ig. 

2591 

yel. nd./aq. 


154 




s. 

2592 

yel. nd./aq. 


1 59-60 


si. 8. bz. 

s. 

8. 

2593 

col. mn. 

1 .34120° 

94-5 


si. s. hi. 

1 . 5200 


2594 



268 


0.02150 

si. s. 


2595 

yel. nd. 


>330 

subl. 

i. 

V. si. s. 

V. Sl. 8. 

2596 



312 


S. AC 2 O 

i. 



2597 

nd./ac. 


262 

subl. 

si. s. 

Sl. 8. 

2598 



192-3 






bz- 







2599 



237 




j 

2600 

yel. pr. 


69-70 

1 90-21 OiOoMo 

i. 

V. s. 

V. S. 

2601 

Iff/ac. 


123 


s. h. 

s.; si. s. 

8. ; V. sl. 






CSz 

s. Ig. 

2602 

col. mn. 

1 . 5918° 

117-8 

31 

0.01 c. 

1 . 921 ° 

5.715° bz. 

2603 

col. rhb. 

1.575\«-‘’ 

89.8 

300-2 

0.3M° 

3.320° abs. 

39 . 518 ° bz. 

2604 

col. mn. 

1 .62518° 

173-4 

299777inn» 

0.18100° 

0.1821° 

2.6180 bz. 

2605 

pa. yel., 


106-8 

- 3 H 2 O, 

8.; s. ac. 

s.; i. bz.; 

V. sl. 8. 


hyg. pr. 



>130 


i. Ig. 


2606 

cr./aq. 




V. s. 



2607 

cr./aq. 


1 79-80 


1 . 85250 

Sm 

0.7130® bz. 

2608 

! mn. pr. 


177-9 


s. h. 

8. 

8. 

2609 

nd./aq. 


202 


• V. s. h. 



2610 

nd. 


163-4 


0.67250 

s. 

8. 

2611 

mn. pr. 


204-5 

subl. 

2 h. 

V. 8. 

8l. S. 

2612 

coi. nd./ac. 


189 


j. 



2613 

nd./bz. 


66-8 

19612inm 

d. 

d. 


2614 

gn. yel. pr. 


274-5 


0.016230 

si. 8. h.; 

8. NaOH; 







8. h. ac. 

sl. s. act. 

2615 

pl./et. 


34 


i. 

s. 

8. 

2616 

yel. pr./al. 


86-7 


V. si. s. ; 

1015°; 

8. ; 8. act. 




V. si. s. 

s. alk. 







ig- 



2617 

or. red nd. 


99 





2618 

yel. nd./al. 


224-6 d. 


i.; V. si. s. 

si. 8. h.; V. 

s. 



i 

i 


chi. 

si. 8. bz. 


2619 

yel. rhb./ 

1 .374150 

80 


V. si. s. Ig. 

V. 8. h. 

V. 8. h. 


act. 







2620 

yel. nd. 

1.45 

124 


i. 

8. h. 

8. 

2621 

cr. 


198 


i. 



2622 

nd./al. 

1.445 

233 


i. 

V. si. 8. c. 

sl. 8. bz. 

2623 

mn. 

1 .474 

93.5 



V. 8. h. 



Dinitro-chlorobenzoic^cid 1370-1 Dinitro-dihydroxyquinone 4586 

Dinitro-chlorophenol 1372 




PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Bea. 

Ref, 

Formula 

Weight 

2624 



(N02)2C6H3NHC6H4 


259 . 22 

amine (2,4) 




2625 

diphenylamine 


(N02C6H4)2NH 

XII-71 5 

259.22 


(2,4') 





2626 

diphenylamine 


(N02C6H4)2NH 

XII-716 

259.22 


(4,4') 





2627 

diphenyl ether 


(N02-C6H4)20 

VI-219 

260.20 


(2,2') 





2628 

diphenyl ether 


(N02C6H4)20 

VI-232 

260.20 


(4,4') 





2629 

diphenylmethane 

(4,4') 

(N02C6H4)2CH2 


258 . 23 

2630 

ethane (1,1 ) 


CH3CH(N02)2 

1-102 

120.07 

2631 



C5HtiCH(N02)2 

1-147 

176.17 

2632 

hydroquinone 

(2,6;1,4) 

(N02')2C6h2(0H)- 

VI-858 t 

242.14 


acetate (2,6) 


02 CCH 3 



2633 

hydroquinone di- 


(N02)2C6H2: 

♦VI-419 

284.18 


acetate (2,6) 


(02CCH3)2 



2634 

4'-hydroxydiphen- 


(N02)2C6H3NH- 

XIII-444 

275.22 


ylamine (2,4) 


C 6 H 40 H 



2635 

mesitylene (2,4) 

eao-dinitro- 

(N02)2C6H(CH3)3 

V-411 

210.19 



mesitylene 




2636 

methane 


(N02)2CH2 

1-77 • 

106.04 

2637 

naphthalene (1,3) 

7 -dinitronaphthal 6 ne 

(N02)2C,oH6 

V-557 

218.16 

2638 

naphthalene (1,5) 

of-dinitronaphthalene 

(N02)2C,oH6 

V-558 

218.16 

2639 

naphthalene (1,6) 

2-dinitronaphthalene 

(N02)2C,oH6 

V-559 

218.16 

2640 

naphthalene (1,8) 

/3-dinitronaphthalene 

(N02)2C,oH6 

V-559 

218.16 

2641 

a-naphthol (2,4) 


(N © 2 ) 2^10 Hs'OH 

VI-617 

234.16 

2642 

a-naphthol (2,4) Na 

Martius yellow 

CioH 505 N 2 Na'H 20 

VI-618 

274.17 

2643 

^l-naphthol (1,6) 



(N02)2CioH50H 

VI-655 

234.16 

2644 

phenanthraquinone 

(2,7) 

0 :Ci 4 H 6 (N 02 ) 2:0 

VII-807 

298.20 

2645 

phenetole (2,4) 

a-dinitrophenetole 

(N02)2C6H30C2H5 

VI-254 

212.16 

2646 

phenol (2,3) 

e-dinitrophenol 

(N02)2C6H30H 

VI-251 

184.11 

2647 

phenol (2,4) 

a-dinitrophenol 

(N02)2C6H30H 

VI-251 

184.11 

2648 

phenol (2,4) Na 


C6H305N2NaH20 

♦VI-126 

224.11 

2649 

phenol (2,5) 

7 -dinitrophenol 

(N 02 ) 2 C 6 H 30 H 

VI-256 

184.11 

2650 

phenol (2,6) 

/3-dinitrophenol 

(N02)2C6H30H 

VI-257 

184.11 

2651 

phenol (3,4) 

i-dinitrophenol 

(N02)2C6H3'0H 

VI-257 

184.11 

2652 

phenol (3,5) 

fl-dinitrophenol 

(N 02 ) 2 C 6 H 30 H 

VI-258 

184.11 

2653 

phenylacetic acid 


(N02)2C6H3CH2- 

IX-459 

226.14 


(2,4) 


C 02 H 



2654 

phenylcarbazide 


(N02C6H4NH- 


332 . 27 


(4,4') 


NH)2:C0 



2655 

phenyl disulfide 

(2,2') 

(N02C6H4S)2 

VI-338 

308.32 

2656 

phenyl disulfide 

(4,4') 

(N02C6H4S)2 

VI-340 

308.32 

2657 

phenylhydrazine 

(2.4) 

(N02)2C6H3NHNH2 

XV-489 

198.14 

2658 

propane (1,1) 


C2H5CH(N02)2 

1-117 

134.09 

2659 

propane (2,2) 


(CH3)2C(N02)2 

1-117 

134.09 

2660 

resorcinol (2,4) 


(IVI02)zC6H2(0H)2 

VI-827 

200.11 

2661 

resorcinol (4,6) 


(N02)2C6H2(0H)2 

VI-828 

200.11 

2662 

salicylic acid (3,5) 

3,6-diN02-2-0H- 

(N02)2C6H2(0H). 

X-122 

246.13 



benzoic acid 

C 02 HH 20 




Dlnitro-alycol 3462 • 

Dinitro-nydroxybenzoic aoicf 2662 


t See also correction In * VI-41 9 
Dinitro-diphenyl disulfide 2655-6 




ORGANIC COMPOUNDS 


4S7 


1 No. 

Crystalline 
Form and 
Color 

Specific 
Gravi Ly 

Melting 
Point °C. 

2624 

red nd./bz. 


157 

2625 

red nd. 


220-2 

2626 

yel. nd. 


214-5 

2627 

nd./al. 


114.5 

2628 

nd./al. 


142-3 

2629 

nd./bz. 


183-5 

2630 

Iq. 

1.350e;r 


2631 

yel. oil 

>1 


2632 

yel. nd./al. 


95-6 

2633 

nd./al. 


135-6 

2634 

red nd./ 
aq. al. 


195-6 

2635 

rhb./al. 


86 

2636 

Iq. 


<-15 

2637 

It. yel. nd. 


144-5 

2638 

nd./ac. 


216 

2639 

cr./ac. 


166 

2640 

rhb. pi. 


170-2 

2641 

2642 

yel. nd./al. 
yel. red nd. 

1 

138 

2643 

yel. nd. 


195 

2644 

yel. cr./ac. 


303-5 

2645 

col. nd./al. 


86 

2646 

yel. mn./al. 

1 .68120° 

144-5 

2647 

2648 

yel. rhb. 

1 cr. 

1 . 68324° 

114-5 

2649 

yel. mn./ 
aq. 


104 

2650 

yel. rhb./ 
aq. 


63-4 

2651 

col. tri./aq. 

1.672 

134 

2652 

mn./HCI 

1.702 

123 

2653 

col. nd./ 
aq. 


160 

2654 

brn. pd. 


261-3 

2655 

yel. nd./bz. 


195 

2656 

pl./al. 


181 

2657 

vl. pr./al. 


197-8 d. 

2658 

acidic oil 

1 .25822° 


2659 

cr. 


53 

2660 

yel. If. 


147-8 

2661 

yel. pr. 


215 

2662 

pl./aq. 


173 d. 


Boiling 

Solubility in 100 Ports 

Point °C. 

Water 

Alcohol 

Ether 


8. act. 

s. h. 

8. chi. 


i. 

si. 8. 

0 . 422 ® act. 


1. 

si. 8. 

5.6620® act. 


i. 

0 . 720 ® 




3h. 

si. 8. 


s. h. ac. 

i. c. 

Sl. 8. 

185-6 

V. si. s. 

s. 

S. 

d. 

V. si. s. 

V. s. 

V. 8 . 


s. chi. 

8. 

8 . 


i. 

8. h. 

8. ac. 



8. alk. 

8. 

V. sl. s. bz. 



8. h. 


100 d. 

s. 



subl. 

i. 

s. 


subl. 

i. 

i 

8. h. bz. 

V. sl. 8. CS 2 

d. 

i. 

0.19’9°, 

0.72’9® bz. 



88% al. 



V. si. s. h. 

si. s. 

sl. s.; s. ac. 


V. s. 




V. si. 8. h. 

s. 1 

V. 8. 



si. s. I 

si. 8. ac. 

d. 

V. si. s. 

s. 



si. s. 

V. s. h. 

V. s. 

subl. 

0.5 c.; 5 h. 

420 °; s. bz. 

V. s. h. 


425° 

2 . 725 ° abs. 

125° act. 


si. 8 . 

V. s. h. 

s.; 8. alk. 


s. h. 

s. h. 

s.; s. chi. 



V. s. 

V. 8. 




V. s. 

V. S. 

d. 179-80 







i. 

s. 

i. 

d. 

V. si. 8. ac. 

V. si. s. 

V. sl. s. act. 


i. 

s. dil. a. 

i. 

189 

8. alk. 



185.5 

V. si. s. 

i. alk. 


expL 

V- si. s. 

s. 

s. alk. 

subl. 

s. h. 

8. 

s. 


8. C. 


V. S. 


V. S. 
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PHYSICAL CONSTANTS OF 


No, 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

2663 

Dinitro stilbene 
(4,4') 

low m.p. form 

(N02-C6H4CH:)2 

V-637 

270.24 

2664 

Stilbene (4,4') 

high m.p. form 

(N02-C6H4CH:)2 

V-637 

270.24 

2665 

thymol (2,4) 

(2,4;3,1,6) 

(N02)2C6H(CH3)- 

(0H)(C3H7) 

VI-543 

240.21 

2666 

toluene (2,3) 


(N02)2C6H3CH3 

V-339 

182.13 

2667 

toluene (2,4) 


(N02)2C6H3-CH3 

V-339 

182.13 

2668 

toluene (2,5) 


(N02)2C6H3CH3 

V-341 

182.13 

2669 

toluene (2,6) 


(N02)2C6H3CH3 

V-341 

182.13 

2670 

toluene (3,4) 


(N02)2C6H3CH3 

V-341 

182.13 

2671 

toluene (3,5) 


(N02)2C6H3CH3 

V-341 

182.13 

2672 

tyrosine (3,5)(l) 


C 9 H 9 O 7 N 3 H 2 O 

♦XIV-668 

289.20 

2673 

o-xylene (3,4) 


(N02)2C6H2(CH3)2 

V-369 

196.16 

2674 

o-xylene (3,6) 


(N02)2C6H2(CH3)2 

V-369 

196.16 

2675 

o-xylene (4,5) 


(N02)2C6H2(CH3)2 

V-369 

196.16 

2676 

o-xylene (3,5) 


(N02)2C6H2(CH3)2 

V-369 

196.16 

2677 

m-xylene (2,4) 


(N02)2C6H2(CH3)2 

V-379 

196.16 

2678 

m-xylene (4,6) 


(N02)2C6H2(CH3)2 

V-380 

196.16 

2679 

p-xylene (2,3) 

/3-dinltro-p-xyleno 

(N02)2C6H2(CH3)2 

V-387 

196.16 

2680 

p-xylene (2,5) 

7 -dinitro-p-xylene 

(N02)2C6H2(CH3)2 

V-388 

196.16 

2681 

p-xylene (2,6) 

a-dinitro-p-xylene 

(N02)2C6H2(CH3)2 

V-388 

196.16 

2682 

Dinonyl ketone (n) 

caprinone 

(C9Hi9)2CO 

1-718 

282.49 

2683 

Dioctyl acetic acid 

(«) 


[CH 3 (CHa),] 2 CH- 

COzH 

11-388 

284.47 

2684 

ether (n) 


[CH,(CH 2),]20 

1-419 

242.43 

2685 

ketone (n) 

pelargone 

[CHiCCHzhlzCO 

1-718 

254.44 

2686 

Dioxindole 

oxindole; hydrindic 
acid 

C 6 H 4 CHOHCONH 

1 1 

XXI-578 

149.14 

2687 

Diphenetyl urea 

(4,4') 

di-(p-EtO-phenyl)- 

urea 

(C 2 H 50 C 6 H 4 NH) 2 : 

CO 

Xm-481 

300.35 

2688 

Diphenic acid (2,2') 

diphenic acid (1,10) 

(.C6H4*C02H)2 

IX-922 

242.22 

2689 

acid (3,3') 

i diphenic acid (2,9) 

(•C6H4C02H)2 

IX-927 

242.22 

2690 

acid (2,3') 

' diphenic acid (1,9) 

(•C6H4C02H)2 

IX-926 

242.22 

2691 

acid (2,4') 

diphenic acid (1,8) 

(•C6H4C02H)2 

IX-926 

242.22 

2692 

Diphenoxy-diethyl 

ether (/3,/3') 


(C6H50CH2CH2)20 

♦VI-84 

258.30 

2693 

ethane (1,2) 


(C6H50.CH2)2 

VI-146 

214.25 

2694 

propane (1,3) 


(C6H50-CH2)2CH2 

VI-147 

228.28 

2695 

Diphenyl 

biphenyl; xenene 

CeHs-CgHs 

V-576 

154.20 

2696 

acetamidine (N,yV') 

ethenyl-diPh- 

amidine 

CH3C(NHC6H5): 

NCsHs 

XII-248 

210.27 

2697 

acetic acid 


(C6H5)2CHC02H 

IX-673 

212.24 

2698 

amine 


(C6H5)2NH 

XII-174 

169.22 

2699 

amine HCI 


(C6H5)2NHHCI 

XII- 180 

205.68 

2700 

amine sulfate 


(C6H5)2NHH2S04 

XII-180 

267.29 

2701 

amine sulfonic acid 

7V-Ph-sulfanilic 

C 6 H 5 NHC 6 H 4 S 03 H 

XIV-699 

249.28 

2702 

amine sulfonic 

Ba salt 

(Ci2Hio03NS)2Ba 

XIV-699 

633.90 

2703 

benzene (o) 

diphenyl-phenylene 

C 6 H 5 C 6 H 4 C 6 H 5 


230.29 

2704 

benzene (m) 

iao-diphenyl- 

benzene 

C 6 H 5 C 6 H 4 C 6 H 5 

V-695 

230.29 

2705 

benzene (p) 

terphenyl 

C 6 H 5 C 6 H 4 C 6 H 5 

V-6M 

mM 


Dioform 136 
Diolene 5256 
Dionin, cf. aikd. 
Dioxane 2237, 6286 


Diox jal lone 1240 
Dioxolane 3454 
Dioxy-purine 6449 



ORGANIC COMPOUNDS 


4S9 


No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Melting 
Point °C. 

2663 

red yel./ 


210-6 


chi. 



2664 

yel. If./ac. 


288-92 

2665 

yel. pr./ 


55 


pet. 



2666 

nd./pet. 

1.263'"° 

61-3 

2667 

nd./CSz 

1 .32171° 

70 

2668 

nd./al. 

1.282'"° 

52.5 

2669 

rhb. 

1.283'"° 

60.5 

2670 

nd./CSz 

1.259'"° 

60-1 

2671 

mn. pr. 

1.277'"° 

92-3 

2672 

yel. pi. 


-H 2 O, 140 

2673 

nd./al. 


82 

2674 

col. cr./al. 


56 

2675 

col. nd./al. 


115-6 

2676 

yel. nd./al. 


75-6 

2677 

cr./al. 


83-4 

2678 

col. pr./al. 


93-4 

2679 

mn. pr./al. 


90-3 

2680 

yel. nd./al. 


147-8 

2681 

nd./al. 


123.5 

2682 

If./al. 


58 

2683 

If./al. 


39 

2684 

Iq. 

0.805|^® 


2685 

pi. /Meal. 


52-3 

2686 

rhb./al. 


180 




(violet) 

2687 

nd./ac.; 


225-6 


pr./al. 



2688 

mn. pr. 


228-9 

2689 

If./al. 


356-7 

2690 

nd./aq. 


216 

2691 

If./al. 



251-2 

2692 

col. nd./ 


66-7 


aq. al. 



2693 

If. /abs. al. 


97-8 

2694 

If./al. 


61 

2695 

col. mn. 

0.992^® 

69-70 

2696 

nd./al. 


131-2 

2697 

nd./aq. 


148 

2698 

col. mn. 

i.ieof^" 

52.9 

2699 

col. nd./al. 



2700 

col. cr. 


123-5 

2701 

col. If. 



2702 

col. If. 



2703 

pr./Me al. 


56-7 

2704 

nd./aq. al. 


86-7 

2705 

If. or nd. 


212-3 


Boiling Solubility in 100 Part43 

Point °C. 'vVater I Alcohol I Ether 


8 , bz., act 

s. act. 

V. si. s. 


300 si. d. i. 
V. s. bz. 


subl. si. 8 . 

d. >220 s. alk. 

expl-413 si. s. pet. 

s. pet. 

sl.s. h. 

expl. 438 V. s. bz. 


>350sl. d 

270-5'®®"’® i. 

291.7 sl.s. 


195 d. 8.3 c.; 

16.6 h. 


subl. si. s. 

V. si. s. h. 

si. 8 . h. 


i.; 2725‘> 

bz. 

338-40762uim i. 

254.9 i. 

8 . a. 

8 . h. 

302 i.;58'»-5'’ 

Me al. 

8 . 


s. 

V. si. s. 

332 i. 

363 i. ; 8 . bz. 

404-27 s. h. bz. 


V. si. s. V. 8l. 8. 

si. s. si. s. 

V. s. V. s. 


V. si. S. C. V. si. 8. c. 

V. s. V. s. CSa 

8 . 

2.2^70 QSz 

s. h. s. 

8. dil. a. 

si. s. V. s. 

s. s. 

sl.s. c. sl.s. c. pet. 

V. s. act. V. s. chi. 


s. h. . . . . 

V. s. h. . . . . 

s. h. 8 . h. 


8 . 8 . 

s. abs. 

s. s. 

si. s. c. 8 . Me al. 

6.6 c.; s. alk. 

lOh. 


S. 8. 

S. h. 8. 

s. 


s. h. 8 . 

s. h. ; 2325*^ 925° 

act. 

8 . 8 . 

9.9815.50 6.57'<9-50 

Me al. 

s. h. 8 . 

S. 8. 

56'®-5o. 8 .;s. CSa; 

s. bz. 8 . ac. 

s. 

s. 8 . H 2 SO 4 

s. i. 


s. 8. 

8 . h. 8 .; 8 . ac. 

V. si. 8. h. si. 8. 


Dioxy-pyrimidine 6383 
Diphenol 2340-3 
Diphenyl-acetamide 84.1 


Diphenyl-acetone 1787 
Diphenyl-acetylene 5954 
Diphenyl-amine orange 4996 





PHYSICAL CONSTANTS’ OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

2706 

Diphenyl 

benzidine (TV) 


(C6H5NH.C6H4)2 

Xin-223 

336.42 

2707 

butyl-phenyl phos- 

phosphen I 

C 4 H 9 C 6 H 40 PO: 


382.38 

2708 

phate (p-tert) 
carbamine 

diPh-carbamyl 

(0C6H5)2 

(C6H5)2NC0CI 

XII-428 

231.68 

2709 

chloride 

carbazone (aym) 

chloride 

C6H5N:NC0NH- 

X VI-24 

240.26 

2710 

carbohydrazide 

diPh-carbazide 

NHCsHs 

(C6H5NHNH)2C0 

XV-292 

242.27 

2711 

(1,5) 

carbonate 

phenyl carbonate 

(C6H50)2C0 

VI-158 

214.21 

2712 

chloroarsine 

sneezing gas 

(C6H5)2AsCI 

X VI-845 

264 . 57 

2713 

o-chlorophenyl 

phosphen 3 

(C6H50)2P0. 


360.73 

2714 

phosphate 

Mo-cyanate 

p-xenylcarbimide 

OC 6 H 4 CI 

C6H5C6H4N:C0 

Xn-1319 

195.21 

2715 

disulfide 

phenyl disulfide 

(C6H5S)2 

VI-323 

218.32 

2716 

disulfoxide 

phenyl oxydisulfide 

(CeHs-SOi 

VI-324 

250.32 

2717 

ethane (aym) 

dibenzyl 

(C6H5CH2)2 

V-598 

182.25 

2718 

ethane (uita) 


(C6H5)2CHCHj 

V-605 

182.25 

2719 

ether 

phenyl other 

(C6H5)20 

VI-146 

170.20 

2720 

ethytenediamine 

ethylene-diphenyl- 

(C6H5NHCH2)2 

XII-543 

212.28 

2721 

(N)(«ym) 

formamidine 

diamine 

methenyl-diphenyl- 

HC(;NC6H5)NHC6H5 

XII-236 

196.24 

2722 

glyoxalone (4,5) 

amine 

4,5-diPh- 

C6H5C:C(C6H5)* 

XXIV-211 

236.26 

2723 

guanidine 

imidazolone 

melaniline 

1 _ 

NHCONH 

! 

(C6H5NH)2C:NH 

XII-369 

211.26 

2724 

hydantoin (5,5) 

dilantin 

CONHCONHC: 

1 1 

XXIV-410 

252.26 

2725 

hydrazine (a,a)t 


(C6H5)2 

(C6H5)2NNH2 

XV-122 

184.23 

2726 

hydrazine HCI 

(a, a), uria, or 

(C6H5)2NNH2-HCI 

XV-123 

220.70 

2727 

hydrazine (p) 

4-hydrazino-diPh 

C6H5C6H4NHNH2 

XV-576 

184.23 

2728 

iodonium hydroxide 

known only in soln. 

(C6H5)2l-OH 

V-219 

298.13 

2729 

iodonium iodide 


(C6H5)2l-I 

V-219 

408.04 

2730 

ketene 


(C6H5)2C:C0 

VII-471 

194.22 

2731 

methane 

ditane 

(C6H5)2CH2 

V-588 

168.23 

2732 

cr-naphthyl carbinol 


(C6H5)2C(OH)*CioH7 

VI-729 

310.37 

2733 

nitrosamine 

nitroso-diPh-amine 

(C6H5)2N-N0 

XII-580 

198.22 

2734 

phenanthracene 

(9,10) 

Ci4H8(C6H5)z 

V-747 

330.40 

2735 

phosphate 


(C 6 H 50 ) 2 P 0 . 0 H 

VI-178 

250.19 

2736 

phosphate 


(C6H5)2HP04*2H20 

♦VI-95 

286.22 

2737 

phthalate 

phenyl phthalate 

C6H4(C02C6H5)2 

IX-801 

318.31 

2738 

piperazine (7V,N') 


(C6H5N)2(CH2)4 

XXIII-8 

238.32 

2739 

propionic acid 

/3-Ph-hydrocin- 

(C6H5)2CHCH2- 

IX-680 

226.26 

2740 

(/3,/9) 

propiophenone 

namic acid 

09,13) 

C 02 H 

(C6H5)2CH-CHr 

VII-524 

286.35 




CO-CeHs 




t See also No. 3686 Diphenyl-carbazide 2710 DiphenyJ-dichloromethane 726 

Diphenyl-benzylamine 804 Diphenyl carbinol 691 Diphenyt-diimide 599 

Diphenyl-black base-P 314 Dlphenyl-carbonimide 2714 Diphenyl-ethyl carbamate 2761 

Diphenyl-carbamyl chloride 2708 Diphenyl-carboxylic acid 5160-2 Diphenyl-ethylene 5642-3 



ORGANIC COMPOUNDS 


461 


No. 

Cryetalline 
Form and 
Color 

Specific 

Gravity 

Melt.ing 
Point °G. 

Boilirjg 
Point °C. 

Solubility in 100 Parts 

Water 

Alcohol 

Ether 

2706 

If./PhMe 


242 





2707 

col. Iq. 


<0 

245-60^““ 


V. s. ; 00 

®® bz. 







CCI 4 


2708 

If./al. 


85-6 


d. h. 



2709 

or. red nd. 


157 ±, d. 





2710 

cr./al. 


175 





2711 

nd./al. 

1 .27214® 

80 

302-6 

i. 

V. s. 

8 . ; s. CCI 4 

2712 

rhb. 

1 . 58340° 

43-4 

333, In CO 2 

0.2, d. 

20 

8.; s. bz. 

2713 

col. Iq. 

1.3011-** 

<0 

256-601 S'"® 

i. 

V. s. 

0 ® bz.; 00 








CCI 4 

2714 

nd./et. 


56 

283 d. 




2715 

nd./al. 


61 

310 

i. 

s. 

V. 8. 

2716 

mn./al. 


45 

d. 

i.; i. alk. 

s. h. 

8. 

2717 

col. pr. 

0.978JJ° 

51-2 

284 

i. 

s. 

V. 8. 

2718 

col. oil 

1 . 00420® 

-21.5 

272 

i. 

00 

00 

2719 

col. rhb. 

1 . 07320® 

27 

259 

V. si. s.; 

5 - 10 ®, 

® ; 8. bz. 






8. ac. 

87% al. 


2720 

If./aq. al. 


64-5 



V. 8. 

V. s. 

2721 

nd./bz. 


1 39-43 

si. d. 

V. s. chi. 

0 . 059 ° pet. 

s. 

2722 

nd./al. 


324-5 


1.; s. h. 

8.; V. si. 

V. si. 8.; V. 






ac. 

s. bz. 

si. s. Ig. 

2723 

mn./al. 


147-8 

d. >170 

V. si. s. c.; 

9.120® 

si. 8.; 8. h. 






s. dil. a. 

90% al. 

bz. 

2724 

cr./al. 


295-8 


i. ; s. alk. ; 

2; s. ac. ; 

si. s. ; 





si. s. bz. 

si. s. chi. 

3 act. 

2725 

tri. 

1.190i«° 

44 (36) 

220S0*"»“ 

si. s. 

8. 

s. 

2726 

nd./al.- 




i. 

V. 8. 

i. HCI 


HCI 







2727 

If./al. 


1 35-6 d. 


V. si. s. 

V. st. 8. ig. 1 

1 


2728 






2729 

yel. nd./al. 


182 



V. si. s. h. 


2730 

red-yel. Iq. 

1.104^° 


265-70 




2731 

col. pr. 

1.001-^^° 

26-7 

265 

i. 

V. s. 

V. s. 

2732 

cr./lg. 


137-8 

d. 

1. ; s. bz. 

8. h. 

V. 8. 

2733 

yel. mn. 


66-7 


V. s. h. bz. 

8. h. 


2734 

col. nd./al. 



240 

subi. 

s. bz. 

si. s. 

8. 

2735 

nd./chl. Ig. 


70 


3 

s.; 8. bz. 

s.; s. chi. 

2736 

col. cr./aq. 

1.2421^** 

51 

- 2 H 20 , 100 

3250 

4250 ecu 

10025® 

2737 

col. pr./al. 

1.57274® 

73 

♦ 405759mm 

i.; 8. act. 

si. s. 

si. 8. 

2738 

nd./Me al. 


164 

230-51 2n»m 

I.; 725 ® bz. 

425® act. 

225® 

2739 

nd./aq. al. 


154-5 


V. si. s. 

s. 


2740 

nd./al. 


96 


V. si. s. 

s. h. ; s. 

si. s.; 8. 






Ig.; s. bz. 

act. 

chi. 


* Heated rapidly; decomposed when heated slowly. Diphenyl-oxide 2719 

Diphenyl-glycolic acid 699 Diphenyl-ketoxime 728 Diphenyl-phenoxy ethane 2853 

Diphenyl-imidazolone 2722 Diphenyl mercury 4047 Diphenyl-phenylene 2703-5 

Diphenyl-ketone 724 Diphenyl-methylenediamine 4431 Diphenyl-phthalide 5292 





MB 


PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

2741 

Diphenyl quino- 

fuchsone 

(C6H5)2C:C6H4:0 

VII-520 

258.30 


methane 





2742 

selenium 

selenium diphenyl 

(C6H5)2Se 

VI-345 

233.16 

2743 

selenium dichloride 


(C6H5)2SeC!2 

VI-346 

304.07 

2744 

8emicarbazide(1,1) 


(C6H5)2NNHC0NH2 

XV-304 

227.26 

2745 

8emicarbazide(1,4) 


(C6H5NH)2(-NHC0-) 

XV-288 

227 . 26 

2746 

semicarba2ide(2,4) 


C6H5N(NH2)-C0- 

XV-277 

227.26 




NHCeHs 



2747 

semicar bazide(4, 4) 


(C6H5)2NC0NHNH2 

*Xri-257 

227.26 

2748 

succinate 

phenyl succinate 

(CH2-C02C6H5)2 

VI- 155 

270.27 

2749 

sulfide 

phenyl sulfide 

(C6H5)2S 

VI-299 

186.26 

2750 

sulfone 

sulfobenzide 

(C6H5)2S02 

VI-300 

218.26 

2751 

4-8ulfonic acid 

Na salt 

C6H5C6H4S03Na 


256.25 

2752 

sulfoxide 


(C6H5)2S0 

VI-300 

202.26 

2753 

thiocarbazone 

dithizone 

CeHsNrN-CSNH- 

X VI-26 

256.32 




NHCgHs 



2754 

thiocarbo- 

diPh-thiocarbazide 

(C6H5NHNH)2CS 

XV-299 

258.33 


hydrazide (1,5) 





2755 

lao-thiocyanate 

p-xenyl mustard oil 

CizHqNiCS 

XII-1319 

211.27 

2756 

totyl methane (m) 

3-methyl tritane 

CH3C6H4CH(C6H5)2 

V-710 

258.34 

2757 

tolyl methane (p) 

4-methyl tritane 

CH3-C6H4CH(C6H5)2 

V-710 

258.34 

2758 

triketone 


(C6HsCO)2CO 

VII-871 

238.23 

2759 

urea (aym) 

carbanilide 

(C6H5-NH)2C0 

XII-352 

212.24 

2760 

urea (uns) 


(C6H5)2N-C0-NH2 

XII-429 

212.24 

2761 

urethane 

N-diPh-ethyl 

(C6H5)2N-C02C2H5 

XII-427 

241.28 



carbamate 




2762 

o-xenyl phosphate 

phosphen 5 

C 6 H 5 C 6 H 40 PO: 


402.37 




(0.C6H5)2 



2763 1 

Diphenylene oxide 

dibenzofurane 

(C6H4)20 

XVII-70 

168.18 

2764 

DIpicryl-amine 

hexaNOz-dlPh- 

[(N02)3C6H2l2NH 

XII-766 

439.22 


(2,4,6,2',4',6') 

amine 




2765 

sulfide 

(2, 4, 6,2', 4', 6') 

[(N02)3C6H2]2S 

VI-344 

456.26 

2766 

Dlplperonalace- 

dipiperonylidene- 

(CH202:C6H3CH: 

XIX-446 

322.30 


tone 

acetone 

CH)2C0 

I 


2767 

Di-tso-propanol- 


(C5H60H)2NH 


133.19 


amine 



2768 

Dipropargyl 

hexadiyne-1,5 

(CH*:C.CH2)2 

1-266 

78.11 

2769 

Di-iso-propenyl 

2, 3-di methyl-buta- 

[CH2:C(CH3)]2 

1-256 

82.14 



diene-1, 3 




2770 

Dipropyl acetic acid 


(C3H7)2CHC02H 

11-350 

144.21 

2771 

\n) 

adipate (n) 

n-propyl adipate 

[(CH2)2C02C3H7]2 


230.30 

2772 

amine (n) 


(C2H5CH2)2NH 

IV-138 

101.19 

2773 

amine (iso) 


(C3H7)2NH 

IV-154 1 

101.19 

2774 

aminobenzalde- 

(n)(p) 

(C3H7)2NC6H4CH0 


205.29 


hyde 





2775 

ahiline (n.)(N) 


C6H5N(C3H7)2 

XII-167 

177.28 

2776 

barbituric acid 

proponal 

CONHCONH- 

XXIV-492 

212.24 


(5,5) 


! 






C0C:(C,H5)2 

1 



2777 

benzene (i»o)(o) 


[(^zCH^CsH. 

V-447 

162.26 

2778 

benzene (iao)(m) 

alkazene 12 

l(CH,)2CH]2C6H4 

V-447 

162.26 


Diphenyl selenide 2742 
Diphenyl-thiocarbazide 2754 
Diphenyl-thiourea 5892 
Diphenylene carbinol 3247 


Diphenylene disulfide 5877 
Diphenytene-imine 1231 
Diphenylene ketone 3248 
Diphenylene ketone oxide 6451 



Crystalline 
No. Form and 
Color 



2763 

2764 yel. pr./ 

ac. 

2765 yel. If./ac. 

2766 yel. nd./ 


8.; s. bz. 
8.; s. bz. 

s. ; s. chi. 
s. CSz 
8. h. 

8. h. 


143-5l0nBn i. 

110-1 s. 

B3.5743n*i 8. 

204 - 62 ®*“** 


* Decomposes to form 1,4-derlvative 
Diphenyline 1711 
Diphosgene 6159 
Diphthalimido-ethane 3205 


210760Dun 

202760 *°*** 


Dipicolinic acid 5500 
Diplosal 5585 
Dipropasin 2779 
Dipropenyl 3573 












PHYSICAL CONSTANTS OF 


4M 


No, 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

2779 

Dipropyl 






carbanilid-4,4'- 

dipropasin 

C0(NHC6H4C02- 

XIV-434 

384.42 


dicarboxylate (n) 


CH2C2H5)2 



2780 

carbonate (n) 

n-propyl carbonate 

(C2H5CH20)2C0 

III-6 

146.18 

2781 



(CHBrC02C3H7)2 


360.06 


succinate (n) 




2782 

disulfide (n) 


(CzHsCHz-Sh 

1-350 

150.29 

2783 

ether (n) 

n-propyl ether 

(C2H5CH2)20 

1-354 

102.17 

2784 

ether (iao) 

iso-propyl ether 

[(CH3)2CHl20 

1-362 

102.17 

2785 

ether (n-iao) 


C2H5CH20CH(CH3)2 

1-362 

102.17 

2786 

ketone in) 

heptanone-4 

(C2HsCH2)2CO 

1-699 

114.18 

2787 

ketone (iso) 

2,4-diMe-pen- 

((CH3)2CH]2C0 

1-703 

114.18 



tanone-3 




2788 

maleate (n) 

propyl maleate 

(CHC02C3H7)2 

11-752 

200.23 

2789 

malonate (n) 


CH2(C02C3H7)2 

11-581 

188.22 

2790 

nitrosamine (n) 

nitroso-diPr-amine 

(C3H7)2NN0 

IV-146 

130.19 

2791 

nitrosamine (iso) 


[(CH3)2CH]2NN0 

IV-156 

130.19 

2792 

oxalate (n) 

propyl oxalate 

(C02CH2C2H5)2 

11-539 

174.19 

2793 

oxalate (iso) 


(C02C3H7)2 

11-539 

174.19 

2794 

phthalate (n) 

propyl phthalate 

(C6H4(C02C3H7)2 


250.28 

2795 

phthalate (iso) 


C6H4(C02C3H7)2 

IX-798 

250.28 

2796 

succinate (n) 

propyl succinate 

(CH2C02CH2C2H5)2 

11-61 1 

202.24 

2797 

succinate (iso) 


(CH2C02C3H7)2 

11-61 1 

202.24 

2798 

sulfate (n) 

ft-propyl sulfate 

(C2H5CH20)2S02 

1-354 

182.23 

2799 

sulfide (n) 

n-propyl sulfide 

(C2H5CH2)2S 

1-359 

118.23 

2800 

sulfide (iso) 


((CHjhCHUS 

1-367 

118.23 

2801 

sulfite (n) 


(C2H5CH20)2S0 

1-354 

166.23 

2802 

sulfone (n) 


(C2H5CH2)2S02 

1-359 

150.23 

2803 

sulfone (iso) 


[(CH3)2CH]2S02 

1-367 

150.23 

2804 

tartrate (ri)(cl) 

propyl tartrate 

(CH0HC02C3H7)2 

III-516 

234.24 

2805 

tartrate (iao)id) 


(CH0HC02C3H7)2 

III-517 

234 . 24 

2806 

urea (rt)(sym) 


(C2H5CH2NH)2C0 

IV-142 

144.21 

2807 

urea (n)(uns) 


(C3H7)2NC0NH2 

IV-143 

144.21 

2808 

Dipropylene glycol 


(CH3CH0HCH2)20 


134.17 

2809 

Dipyridine 

nicotyrine 

C 10 H 10 N 2 

XXIII-185 

158.20 

2810 

Dipyridyl (2,2') 

(a, a') 

(C5H4N)2 

XXIII- 199 

156.18 

2811 

Dipyridyl (4,4') 


(C5H4N)2 

XXIII-200 

156.18 

2812 

Dipyridyl (2,3 ) 


CioHbN2 

XXIII-200 

156.18 

2813 

Dipyridyl (3,3 ) 


C 10 H 8 N 2 

XXIII-200 

156.18 

2814 

Diquinoyl (2,3') 


(C9H6N)2 

XXIII-293 

256.29 

2815 

Diquinoyl (3,7') (/9) 


(C9H6N)2 

XXIII-295 

256.29 

2816 

Diquinoyl {6,6')(y) 


(C9H6N)2 

XXIII-295 

256.29 

2817 

Diresorcinol (5,5') 


[C6H3(0H)2]2-2H20 

VI- 1 164 

254.23 

2818 

Dithio-acetic acid 


CH 3 CSSH 

11-233 

92.17 

2819 

carbamic acid 


NH 2 CSSH 

[ III-216 

93.16 

2820 

hydroquinone (p) 


HSC 6 H 4 'SH 

VI-867 

142.23 

2821 

oxamide 

rubeanicacid 

(•C:SNH 2)2 

11-565 

120.19 

2822 

resorcinol (m) 


HSC 6 H 4 SH 

VI-834 

142.23 

2823 

salicylic acid 

(1,2) 

HOC 6 H 4 CSSH 

X-134 

170.24 

2824 

Ditolualacetone 

dixylidene acetone 

(CH 3 C 6 H 4 CH; 

VII-508 

262.33 


(p) 


CH) 2 C 0 



2825 

Ditolyl (2,2') 


(CH3C6H4-)z 

V-608 

182.25 

2826 

Ditolyl (2,3') 


(CH3C8H4-)2 

V-609 

182.25 


Dipropyl carbinoi (n) 3543 Di>i«o-propylidene acetone 5268 

Dipropyl carbinoi (isa) 3531 Disalicylic acid 5585 

Dipropyl mercury 4046 Disalicylide 3747 

Dipropyt zinc 6505-6 Dispermin 2226 



ORGANIC COMPOUNDS 


46S 


No 

Crystalline 

Specific 

Melting 

Boiling 

[ Solubility in 100 Part* 


Color 

Gravity 

Point ®C. 

Point ®C. 

Water 

Alcohol Ether 

2779 



171-2 


i. 

8. 

2780 


0.96822® 


168.2 



2781 

It. yel. Iq. 



147-507n>m 

i. 

8. s. 

2782 

col. Iq. 

0.814t7‘> 

-102± 

192-3 

i. 

s. s. 

2783 

col. Iq. 

0.744^’^** 

-122 

91 

sl. 8. 

00 00 

2784 

col. Iq. 

0.725^§-a-® 

-60 

68.5-9.0 

0.2 

00 W 

2785 




82-3 



2786 

col. Iq. 

0 . 822^® 

-32.6 

143.7 

0.43 


2787 

col. Iq. 

0.8063^-® 


123.7 

V. sl. s. 

; 8. bz. 

2788 


1 . 030^*^® 


1 1 4.76mtn 










2789 


1 . 027^® 


228.3 



2790 


0.916-V*-® 


205.9 



2791 

cr./6t. 


46 

194.5 

V. sl. s. 

8. 8.; 8. bz. 

2792 


1 .038^® 


213.5 



2793 




190 ± 



2794 




1 M-321U110 


8. 8. 

2795 




160-19“”' 


s. s. 

2796 


1 .006’ 5® 


250 8 



2797 


1 . 01 9^® 


247.1 



2798 

oil 

1 

d. 140-70 

1 '>()20nun 



2799 

Iq. 

0.814’7<> 


142-3772mn. 

i. 

8. 8. 

2800 

Iq. 



120 5763inni 



2801 

col. Iq. 



194 

i. 

8. 8. 

2802 

scales 


29-30 




2803 

cr. 


36 


V. s. 


2804 

Iq. 

1.139^°-® 


303 

sl.s. 

S. 8. 

2805 

col. Iq. 

1 . 1 3020® 


275 



2806 

nd./aq. 


105 

255 

sl.s. c. 

V. S. V. 8. 

2807 

nd. 


76 


V. s. 


2808 

col. Iq. 

1 .025f^® 


231 .8 




2809 

Iq. 

1 .12415® 



280-1 

V. sl. s. h. 

S. 8. 

2810 

pr./pet. 


69.5 

272.5 

0.5 

8.; s. bz. s. ; s. chi. 

2811 

pi. 


111-2 

304.8 

8. h. 

V. 8. V. s. 

2812 

Iq. 



296 

V. sl. 8. 

8. 

2813 

hyg. nd. 

1.16420® 

68 

295.5-6.5 

00 

0 ° sl. 8. 

2814 

yel. nd. 


175.5-6.0 

>400 si. d. 

i. h. 

8. h. 8. 

2815 

pl./al. 


192.5 

subl. 

i. 

s. h. sl. S. 

2816 

mn./al. 


178 


V. sl. s. h. 

sl. s. sl. s. ; 8. bz. 

2817 

pi. or nd. 


310 (anh.) 

- 2 H 20 , 100 

s. h. 

sl. s. i. ac. 

2818 

red-yel. oil 

1 . 24200 


37l5niai 

i. c. 

V. s. V. s.; s. bz. 

2819 

col. nd. 




V. s. d. 

V. 8. ; d. h. V. s. 

2820 

If./aq. al. 


98 


8. bz. 

s. ; s. Ig. 8. ac. 

2821 

or. red cr. 


41 

subl. 

V. sl. s. c. 

s.;s.alk. i. 

2822 

cr. 


27 

243 



2823 

yel. nd./ 


48-50 


sl. 8. 

s. 8.; 8. bz. 


pet. 






2824 

yel. nd./al. 


175 




2825 

cr./al. 

0 . 95510O 

17.8 

258738inin 

V. 8. bz. 

V. S. V. 8. 

2826 

Iq. 



270 


V. 8. V. 8. 


Oistyryl ketone 1775 
Disulfo acid-C 4534 
Oisulfo acid-S 4533 


DItane 2731 
Dithizone 2753 
Dithymoi'diiodide 5940 




466 


PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Ref, 

Formula 

Weight 

2827 

Ditolyl (3,3 ) 


(CH3C6H4)z 

V-609 

182.25 

2828 

Ditolyl (4,4') 


(CH3C6H4)2 

V-610 

182.25 

2829 

Ditolyl (2,40 


(CH3C6H4)2 

V-609 

182.25 

2830 

amine (2,20 


(CH3C6H4)2NH 

XII-787 

197.27 

2831 

amine (3,30 


(CH3C6H4)2NH 

XII-858 

197.27 

2832 

amine (4,40 


(CH3‘C6H4)2NH 

XII-907 

197.27 

2833 

carbonate (o) 

dicresyl carbonate 

(CH3C6H40)2C0 

VI-356 

242.26 

2834 

carbonate (m) 


(CH3C6H40)2C0 

VI-379 

242.26 

2835 

carbonate (p) 


(CH 3 C 6 H 40 ) 2 C 0 

VI-398 

242.26 

2836 

disulfide (p) 


(CH3C6H4S)2 

VI-425 

246.37 

2837 

guanidine (o) 


(C7H7-NH)2C:NH 

XII-803 

239.31 

2838 

ketone (p) 

di Me-benzophenone 

(CH3C6H4)2C0 

VII-451 

210.26 

2839 

m-phenylene- 
diamine (p) 


(CH3C6H4NH)2C6H4 

XIII-42 

288 . 38 

2840 

p-phenylene- 
diamine (p) 


(CH3C6H4NH)2C*H4 

XIII-81 

288.38 

2841 

phthalate (o) 

o-cresyl phthalate 

C6H4(C02C7H7)2 


346.36 

2842 

sulfide ip) 

diMe-diPh sulfide 

(CH3C6H4)2S 

VI-419 

214.31 

2843 

sulFone ip) 


(CH3C6H4)2S02 

VI-419 

246.31 

2844 

thiourea (o)(»ym) 


(CH3C6H4NH)2CS 

XII-807 

256.35 

2845 

thiourea (m)(«ym) 


(CH3C6H4NH)2CS 

XII-864 

256.35 

2846 

thiourea {p)i8ym) 


(CH3C6H4NH)2CS 

XII-948 

256.35 

2847 

urea (o)(aym) 


(CH3C6H4NH)2C0 

XII-801 

240.29 

2848 

urea (m)(«ym) 


(CH3-C6H4NH)2C0 

XII-863 

240.29 

2849 

urea (p)iaym) 


(CH3C6H4NH)2C0 

XII-941 

240.29 

2850 

Diundocyl ketone 

laurone 

(Cn H23)2C0 

1-719 

338.60 

2851 

Diurea 

p-urazine 

C0:(NH-NH)2:C0 

XX VI-204 

116.08 

2852 

Divinyl sulfide 


(CH2:CH)2S 

1-434 

86.16 

2853 

Dixenoxy ethane 

(o) 

diPh-phenoxy 

ethane 

(C6H5C«iH40-CH2)2 


366.44 

2854 

DJenkolic acid 

(l)(~) 

cysteine thioform- 
acetal 

[H02CCH(NH2)- 

CH2S]2CH2 


254.32 

2855 

Docosane (n) 


CH3(CH2)2oCH3 

1-174 

310.59 

2856 

Dodecane (n) 

dihexyl 

CH3(CH2),(,CH3 

1-171 

170.33 

2857 

Dodecane 

2,4,5,7-tetra- 

methyl-octane 

C 12 H 26 

1-171 

170.33 

2858 

Dodecyl acetate (n) 


CH3-C02*C|2H25 

11-136 

228.36 

2859 

alcohol (ra) 

dodecanol-1 

CH3(CH2)ioCH20H 

1-428 

186.33 

2860 

bromide in) 

lauryl bromide 

CH3(CH2)ioCH2Br 


249.24 

2861 

chloride (n) 

lauryl chloride 

CH3(CH2)ioCH2CI 


204.78 

2862 

cyanide (n) 


CH3(CH2)ioCH2CN 

11-364 

195.34 

2863 

Dodecylene (a) 

dodecene-1 

CH3(CH2)9CH:CH2 

1-225 

168.31 

2864 

Dodecyne-2 


ch3(CH2)8c;c-ch3 

1-261 

166.30 

2865 

Doryl 

carbamylcholine 

chloride 

NH 2 C 02 CH 2 CH 2 * 

N(CH3)3CI 


1 182.65 

2866 

2867 

Dotrlacontane (n) 
Echitin 

dicetyl 

CH3(CH2)3oCH3 

C 37 H*;? 0 ? 

1-177 

450.85 
468 . 74 

2868 

Eicosane in) 


CH3(CH2)i8CH3 

1-174 

282.54 

2869 

Eicosyl alcohol 

eicosanol-1 

CH3(CH2),8CH20H 

1-431 

298.54 

2870 

Elaidicacid 


Ci7H33-C02H 

11-469 

282.45 

2871 

Eleostearic acid 


C 18 H 3202 

[ 

11-497 

280.44 


Ditolyl-hydrazine 3692-4 Docosanoio acid 623 Dodecanal 3952 Double green 3694 

Oitoiy I mercury 4048-50 Docose no ic acid 2892 Dodecanoic acid 3950 Dulcin 5112 

Divinyl ether 6436 Docosenol 2893 Dodecanol 2859 Dulcite (i»o) 5658 

Dixviyiidene acetone 2824 Docosinoic acid 624 Dodecene 2863 Dulcitoi 3608 

D. M. gas 2712 Doddcahydro-diphenyl 2083 Dopa 2361 Duotol 3484 



ORGANIC COMPOUNDS 


Crystalline 
Form and 


cr. 

col. wax 
If. /a 
a If. 


Specific Melti 
Gravity Point 

0.999^° 5-7 

121-2 


0.809^^® 


0.778-V^” 

0.751-a^-'’ 


0.762V- 

0.792V-° 


0.778^^^® 

0.851^1^® 


0.831V-'’ 24 




Boiling 

Solubility in 100 Parts 

Point 

Water 

Alcohol 

Ether 

287^^ 3mm 

i.; s. bz. 

s. 

8. 

295 

i.; s. bz. 

8. 

8. 

272-80 

i.; 8. bz. 

8. 

8. 

1 

1 

fr 

V. si. s. 



320-4 

V. si. s. 

s. 

S. 

330.5 

V- si. s. 




8. ac. 




i. 

8. h. 

8. 



si. 8. C. 


210-5*®n»“ 


S. 

V. 8. 


V. si. s. 

9. h. 

S. 

3337ZSinm 

l.;8. CSz 

V. 8. abs. 

V. 8. 

d. 

si. s. bz.; 

si. s. c. 

sl. S. 


si. s. ac. 




si. 8. bz. ; 

V. si. s. c. 

V. sl. 8. 


si. s. ac. 


pet. 


i. 

8. h. 

i. 

>300 

i. ; 8. bz. 

V. s. h. 

V. 8. 

405^*^“™ 

s. CSz 

s. h. 

s. chl. 

216-8 

1. 

V. 8. h. 

i. 


V. si. s. h. 

s. 

8. bz. 


i. 

V. si. 8. h. 

i. 


i. 

si. 8. h. 

8. h. ac. 






i. 

si. S. 0 . 

sl. 8. 



i. c. 



si. 8. C. 

si. 8. 

sl. 8. h. ae. 

101 

V. si. s. 

CD 

00 


i 0.022*® 

19»*»act. 

55*5® bz. 

224. 

i. 



4h. 

V. 8. 

214.5 

i. 

V. 8. 

V. 8. 

208-10 

s. Ig. 



151-2’*“™ 




255-9 

i. 

8. 

8. 

175-80^*““ 

i. 

S. 

8. 

128-30”“*™ 

i. 


8. 

275 


V. 8. 

V. S. 

901501111 

i. 

V. 8. 

V. 8. 

lOS’Smm 





100 

2 

i. 

310’*™™ 

8. h. ac. 

V. si. s. c. 

8. h. 


V. s. chl. 

0.07’ 5®, 

1 St. 8. 



80% al. 

1 

205’*™™ 

i. 


CO 

220*™™ 

8. h. pet. 

V. s. c. 

8. h. bz. 


Duratol 784 
Durene 5828-9 
Duridine 5819-20 
Duroquinone 5631 


Durylic acid 6256, 6259-61 
Dutch liquid 1994 
Ebert and Merz a acid 4464 
Ebert and Merz fi acid 4463 


Ecgonine, cf. aikd. 
Echtrot-D 3732 
Eclipse red 733 
Ehrlich’s reagent 2436 


Eicosanoic acid 574 
Eicosanol 2869 
Eikonogen 341 
Elbon 1509 





PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

2872 

Ellagicacid 

dilactone 

C,4H204(0H)4-2H20 

XIX-261 

338.22 

2873 

Embalm 

embelic acid 

Ci 8 H 2602 ( 0 H )2 


308.40 

2874 

Entodin 

4,5,7-triOH-2-Me- 

C,5H702(0H)3 

VIII-520 

270.23 



anthraquinone 




2876 

Eoaina 

tetraBr-fluoresceIn 

C2oH805Br4 

XIX-228 

647.93 

2876 

salt 

soluble eosine 

C 20 He O 5 Br4 N a 2 

XIX-230 

691.91 

2877 

Ephedrine (1) t 


CfiHsCHOHCH- 

XIII-636 

165.23 




(CH3)NHCH3 



2878 

paeiida- 

d-isoephedrine 

CeHs-CHOHCH- 

XIII-637 

165.23 


Ephedrine (df) f 


(CH3)NHCH3 



2879 

Epichlorohydrin 

chloropropylene 

OCH 2 CHCH 2 CI 

XVII -6 

92.53 


(«) 

oxide 

1 J 



2880 

Epicyanohydrin 

cyanopropylene 

OCH 2 CH.CH 2 CN 

XVm-261 

83.09 



oxide 

! 1 



2881 

Epiiodohydrin (a) 

iodopropyiene 

OCH 2 CHCH 2 I 

XVII-10 

183.99 



oxide 

1 1 



2882 

Epinine 

3,4-diOH-Ph- 

(HO) 2 C 6 HjCH 2 - 


167.20 



EtMe-amine 

CH 2 NHCH 3 



2883 

Equiienin (dl) 

(synthetic) 

C 1 BH 1802 


266.32 

2884 

Eqniienin (d) 

(from mares) 

Ci8Hi802 


266.32 

2885 



Ci8Hi7002C-C6H5 


370 43 

2886 

Equiienin ({) 

(synthetic) 

C 18 H 18 O 2 


266.32 

2887 

tao-Equiienin (di) 




266 32 

2888 

tso-Equilenin (d) 

14-epi~equilenin 

C 18 H 18 O 2 


266.32 

2889 

Ergoeteroi 

ergosterin 

C 28 H 44 O 


396.63 

2890 

Ergothioneine (d) 

thiohistidine betaine 

C 9 Hi 502 N 3 S- 2 H 20 

XXV-521 

265.33 

2891 

Eriodictyol § 

5,7,3',4'-tetraOH- 

(H0)2C7H202' 

Vni-543 

244.19 



flavanone 

C6H3(0H) 



2892 

Erucic acid 

docosenoic acid 

CH3(CH2)7CH:CH- 

11-472 

338.56 




(CH2)iiC02H 



2893 

Erucyi alcohol 

docosene-9-ol-22 

C 22 H 44 O 

1-453 

324.57 

2894 

Erythrltol (dl) 

butantetrol-1 ,2,3,4 

(CH0HCH20H)2 

1-525 

122.12 

2895 

tetranitrate 

nitro-erythrite 

C4H6(0N02)4 

1-527 

302.12 

2896 

Erythroeine 

tetraiodo-fiuorescein 

C 20 H 8 O 5 I 4 

XIX-231 

835.94 

2897 

salt 


C20H6O5l4Na2 


879 . 92 

2898 

Eeculetin 

6,7-diOH-coumarin 

C9H604H20 

XVIII-98 

196.15 

2899 

Esculin 


CisHieOs'llHaO 


367 . 30 

2900 

Estradiol (fi) 

dihydroestrone 

CH3-C,7Hi9(OH)2 


272 . 37 

2901 

Estragole 

p-methoxy-allyl- 

CH2:CHCH2C6H4- 

VI-571 

148.20 



phenol 

OCH 3 



2902 

Estriol 

estrone hydrate 

C 1 BH 24 O 3 


288.37 

2903 

Estrone 

ketohydroxy-estrin 

CH3-C,7Hi80(0H) 


270.36 

2904 

Ethane 


CH3'CH3 

1-80 

30.07 

2905 

sulfinic acid 

ethyl sulfinic acid 

CzHs-SO-OH 

IV-1 

94.13 

2906 

sulfonic acid 

ethyl sulfonic acid 

C 2 H 5 SO 2 OH 

IV-5 

110.13 

2907 

Ethanolamine 

amino-ethyl alcohol 

NH 2 CH 2 CH 2 OH 

IV-274 

61 .08 


t Se» also Alkaloid Table. Emerald green base 5762 Enanthic acid 3620 

§ Beilstein shows structure as a chalcone. Emetine, cf. aikd. Endoiodin 3591 

Elon 4117 Empirin 115 Ephedrine (Iso) 2878 

Embelic acid 2873 Enanthaldehyde 3521 Epiallocholesterol 1481 

Embutai 4583 Enanthaldoxime 3522 Epicarin 3790 



ORGANIC COMPOCnVDS 


469 


Crystalline 

Specific 

Meltinff 

Boiling 

Solubility in 100 Peurte 


Color 

Gravity 

Point °C. 

Point °C. 

Water Alcohol Ether 


yei. pd. 

1 .66718° 

d. 

- 2 H 2 O > 

V. si. s. h. si. s. i. 





120 



or. If. 


143 

subl. 

i.;8. alk. s. si. s. pet. 


red nd./ac. 


255-7 


i.;s. alk. 8.;s. bz.; 8.;s. ac. 






s. chi. 


col. cr./ac. 




i. 8. si. 8. h. ac 


red brn. pd. 




s. s. 


cr./et. 


40 

255 

5 500 8. ; 8. chi. 


rhb. dI. i 


117 


si. S. C. 8. 8. 





2 . 0313 ° 


160-80 






188-9 


sl. S. 

sl. 8. 




288 (278) 


V. sl. s. 



nd./aq. al. 


251 (vac.) 


V. sl. S. 

S. 

8. 



223 (vac.) 







251 (vac.) 


V. sl. S. 

8. 

8. 



223 (206) 



8. 




273 (258) 


V. sl. 8. 

s. 

8. 

cr. 

1 .04 

160-3 


i.; s. chi. 

s.; s. bz. 

8. 



290 -t , d. 


1 1 . 6200 



aq. 







col. pl./al. 


267 


sl. 8. h. 

sl. 8. h. 

8. alk. 

nd./al. 

0 . 860^5.® 

33-4 

281 30min 

i. 

V. 8. 

V. 8. 

cr. 


34.5 

241-210inm 

V. s. ac. 

V. 8. 

V. 8. bz. 

tet. pr. 

1.451^° 

126 

329-31 

60 

sl. S. C. 

i. 

If./al. 


61 

expl. 

i. c. 

s. ; s. glyc. 

8. 

or. cr./et. 




i.; i. bz. 

sl. s. ; i. chl. 

i. abs. 

brn. pd. 




8. 

s. 


nd. 


>270 d. 


s. h. 

8. 

V. sl. 8. 



(anh.) 





pr. 


160 d. 

-H20, 120- 

0 . 1511 ° 

4 h.; 8. ac. 

i. abs. 



(anh.) 

30 




nd./bz. act. 


223 (175) 

d. 

s. dioxane 

8. 

8. 

Iq. 

0.96521° 






cr./al. 


283 (275) 


0.003 

s. 

sl. 8. 

EtOAc 







col. cr./al. 


259-61 * 


j, ; s. al k. 

8. ; s. bz. 

8. ; 8. chl, 

col. gas 

0.546-88° 

-172 

-88.6 

4.7200 cc.; 

1 50 cc.. 



1.049(A) 



1 . 8800 CC. 

abs. 


syrup 




8. al k. 



hyg. cr. 




8. 

8. 

8. alk. 

col. oil 

1.02220° 


! 171757iimj 

» : sl. 8. 

«> : s. chl. 

1 



♦ Two other forms, m. p. 254° and 256°. 
Epidibromohydrin 1869-70 
Epidichlorohydrin 2060-1 
Epihydrin alcohol 3436 
Epinephrine 157 


Equisetic acid 141 
Ergosterin 2889 
Ergotinine, cf. aikd. 
Ergotoxine, cf. aIkd. 
Ericin 4078 


Eriodictyol (homo) 3672 
Eriodictyonone 3672 
Erythrene 1019 
Escuietin methyl ether 5604 
Esculin, cf. glcde. 






PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

BeU. 

Ref. 

Formula 

Weight 

2908 

Ethenyl- 

2 -methyl- 

C6H4N:C(CH3)0 

XXVn-46 

133.14 


aminophenol 

benzoxazole 

1 1 



2909 

aminothiophenol 

2 -methyl- 

C6H4N:C(CH3)S 

XXVII-46 

149.20 



benzothiazole 

1 .1 



2910 

p,p'-diethoxy- 

holocaine-HCI; 

C 2 H 5 OC 6 H 4 NHC: 


352 . 85 


diphenylamidine 

phenacaine-HCI 

(CH3)NC6H4- 




HCI 


OC 2 H 5 HCIH 20 



2911 

Ether 

fdi)ethyl ether 

(C2H5)20 

1-314 

74.12 

2912 

Ethoxy-acetic acid 

glycolic ethyl ether 

C 2 H 5 O-CH 2 CO 2 H 

III-233 

104.10 

2913 

acetoanil (p) 

yv-ethylidene-p- 

C 2 H 5 OC 6 H 4 N: 


163.21 



phenetidine 

CHCH 3 



2914 

benzaldehyde (o) 


C 2 H 5 OC 6 H 4 CHO 

VIII-43 

150.17 

2915 

benzoic acid (o) 


C 2 H 5 O.C 6 H 4 CO 2 H 

X-64 

166.17 

2916 

benzoic acid (m) 


C 2 H 5 OC 6 H 4 CO 2 H 

X-138 

166.17 

2917 

benzoic acid (p) 


C 2 H 5 OC 6 H 4 CO 2 H 

X-156 

166.17 

2918 



C 2 H 5 OC 6 H 4 C 6 H 5 


198.25 

2919 

diphenyl sulfide 

(p) 

C2H50C6H4S-C6H5 


230.31 

2920 

ethyl adipate (/?) 


(CH2)4(C02CH2- 


290.35 



CH20C2H5)2 



2921 

ethyl o-benzoyl- 


C6H5COC6H4C02- 


298.32 


benzoate (/3) 


CH 2 CH 20 C 2 H 5 


2922 

ethyl carbamate 

(0) 

NH2C02CH2CH2- 


133.15 




OC 2 H 5 



2923 

ethyl chloroform- 

d-EtO-ethyl chloro- 

CIC02CH2CH2- 


152.58 


ate (/?) 

carbonate 

OC 2 H 5 



2924 

ethyl glycolate 

OS) 

H0CH2C02- 


148.16 




(CH2)20C2H5 



2925 

ethyl a-hydroxy- 


(CH3)2C(0H)C02* 


176.21 


iso-butyrate 


CH2CH2'0C2H5 


2926 

ethyl lactate (fi) 


CH3CH0HC02CH2- 


162.18 



CH 2 OC 2 H 5 


2927 

phenol (o) 

guaethol 

C 2 H 5 OC 6 H 4 OH 

VI-771 

138.16 

2928 

phenol (m) 

resorcinol ethyl ether 

C 2 H 5 OC 6 H 4 OH 

VI-814 

138.16 

2929 

phenol (p) 

hydroquinone ethyl 

C 2 H 5 OC 6 H 4 OH 

VI-843 

138.16 



ether 




2930 

Ethoxyl-aniline 

/3-anilino-ethanol 

C6H5'NH(C2H40H) 

XII-182 

137.18 

2931 

piperidine 

7 -pipecolyl carbinol 

C 5 H,oNCzH 40 H 

XXI-4 

129.20 

2932 

Ethyl abietate 


HzsCOz' C 2 H 5 


330.49 

2933 

acetamide (N) 


CH 3 CONHC 2 H 5 

IV-109 

87.12 

2934 

acetanilide 

acetethylaniiide 

CH3C0N(C2H5)C6H5 

XII-246 

163.21 

2935 

acetate 

acetic ether 

CH 3 C 02 C 2 H 5 

n-125 

88.10 

2936 

acetate, ortho 

ethenyl triEt-ether 

CH3C(0C2H5)3 

11-129 

162.22 

2937 

acetoacetate 

acetoacetic ester 

CH3COCH2COr 

ni-632 

130.14 




C 2 H 5 



2938 

acetoacetic ester 


CH3C0CH(C2H5)- 

m-691 

158.19 




COz'CzHs 



2939 

acetopyruvate 

oxalacetone 

CH 3 CO CHz-CO- 

ni-747 

158.15 




COz’CzHs 



2940 

aoetylglycolate 


CHjCOz-CHz-COr 

ni-237 

146.14 




C 2 H 5 



2941 

acetyisalicylate 


CH3C0zC«H4C02. 

X-75 

1 208.21 




CzHs 




Escuiinic acid. of. glcde. Ethanamide 14 Ethanolic acid 3468 

Eserino. cf. aikd. Ethandial 3478 Ethanolthiol 5904 

Esmodil 6294 Ethandioic acid 6006-7 Ethanoyi, of. acetyl. 

Essence of bitter almonds 642 Ethandiol 3444 Ethanselenol 3071 

Essence of mirbane 4646 Ethandithiol 3209 Ethanthiol 3083 

Estrone hydrate 2902 Ethanoic acid 36 Ethene 31 92 

Ethanai 5 Ethanol 2946 Ethenol 6429 






ORGANIC COMPOUNDS 
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No 

Crystalline 

Specific 

Melting 

Boiling 

Solubility in 100 Parts 


Color 

Gravity 

Point ®C. 

Point ®C. 

Water 

Alcohol 

Ether 

2908 

col. Iq. 

1 .1370® 


200-1 

i. 

s. 

09 

2909 

Iq. 


12-4 

238 

i. 

e. 

6. HCI 

2910 

col. cr./aq. 


189 (anh.) 


2 

s. 

i.;s. chi. 

2911 

col. Iq. 

0.708^® 

a-116.3 

34.6 

7.520® 

00 

» chi. 




/3-123.3 





2912 

col. Iq. 

1 . 102^o_o 


206-7 »l. d. 

s. 

s. 

s. 

2913 




1 60-27““^ 




2914 



20-2(6) 

247-9 


GO 

00 

2915 



19-20 

d. 300 ± 




2916 

nd./aq. 



135-7 

subl. 

V. si. s, h. 

s. 

S. 

2917 

nd. 


195-6 


V. si. s. h. 



2918 

col. fl. 


71-2 


i. 

s. h. 

8. 

2919 

yel. Iq. 



1 86 - 910 mm 




2920 




1 64-6^"*“ 




2921 



51-3 





2922 

col. cr. 


61-2 


s. 

8. 

sl. S. 

2923 

It. yel. Iq. 



55-651 5mm 





2924 

col. Iq. 



98- 1007mm 




2925 

col. Iq. 




204-6 


1 

i 

i 

2926 

col. Iq. 



99-10110mxn 




2927 

oil 


28 

216-7 

$1. s. 

CD 

00 

2928 

yel. Iq. 



246-7 

V. si. s. 

8. 

8. ; s. bz. 

2929 

If./aq. 


66-7 

246-7 

V. s. h. 

V. S. 

V. 3. 

2930 

Iq. 

1 . 097f 

35 ± 

286 

4.620® 

S. 

8. ; s. chi. 

2931 

Iq. 

1 . 006^® 


227-8 

OO 

OO 


2932 

Iq. 

1 .020|g® 

d. >280 

200^mm 




2933 

oily Iq. 

0.942^-5® 


205 

CO 



OO 

i. aq. alk. 

2934 

rhb./aq. 

0.994^-® 

, 53-4 

258 


a. 

V. 8. 

2935 

col. Iq. 

0.901-3^-® 

-82.4 

77.1 

8.515® 

OO 

<p 1 

2936 

col. Iq. 

0 . 9422® 


142 




2937 

col. Iq. 

1 . 025^® 

-45 

180755mm 

1317®; 

OO ; OO chi. 

® 1 

2938 

oil 

0.986^° 


198 

si. s. 

DO 

09 

2939 

cr. 

1.125-^^®-® 

18 

213-5 




2940 

Iq. 

1 . 099170 


180 

V. si. s. 



2941 

col. Iq. 

1.157150 


272 si. d. 


s. 

a. j 


Ethenyl-diphenyiamidine 2696 Ethoxy-acetanilide 23-5 Ethoxy-phenytsuocinimide 5476 

Ethenyi-triethyl ether 2936 Ethoxy-benzoylamino-quinoline 508 Ethoxyl-amine 2907 
Ethine 130 Ethoxy-ethyl acetate 1266 Ethyl, cf. also diethyL 

Ethobrom 6104 Ethoxy-ethyl alcohol 1265 Ethyl acetone 4355 

Ethocaine 4934 Ethoxy-methoxybenzaldehyde 6419 Ethyl-acetylene 1156 

Ethovan 3188 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

2942 

Ethyl acrylate 

(polymerizes readily) 

CHzrCHCOz-CzHs 

11-399 

100.11 

2943 

acrylic acid (/9) 

butenoic acid 

CzHs-CH-.CHCOzH 

11-426 

100.11 

2944 

adipate (mono) 

Et hydrogen adipate 

C2H502C(CH2)4- 

COzH 

* 11-277 

174.19 

2945 

alaninate HCI (dl) 

alanine ethyl ester 
HCI 

CH3CH(NH2)C02- 

C 2 H 5 HCI 

IV-390 

153.61 

2946 

alcohol 

ethanol; alcohol 

CHrCHzOH 

1-292 

46.07 

2947 

allophanate 


NH 2 CONHCO 2 C 2 H 5 

III-69 

132.12 

2948 

allylacetoacetate 


CH3C0CH(C3H5)- 

CO 2 C 2 H 5 

III-738 

170.20 

2949 

allyl ether 


CHzrCHCHz-OCzHs 

1-438 

86.13 

2950 

amine 

amino-ethane 

C 2 H 5 NH 2 

IV-87 

45.08 

2951 

amine hydro- 
bromide 


CzHsNHz-HBr 

IV-91 

126.01 

2962 

amine hydro- 
chloride 


C 2 H 5 NH 2 HCI 

IV-91 

81.55 

2953 

aminobenzoate (o) 

ethyl anthranilate 

NH 2 C 6 H 4 CO 2 C 2 H 5 

XIV-319 

165.19 

2954 

aminobenzoate (m) 
aminobenzoate (p) 


NH 2 C 6 H 4 CO 2 C 2 H 5 

NH2C6H4C02C2H5 

XIV-389 

165.19 

2955 

anesthesine 

XIV-422 

165.19 

2956 

aminocrotonate 

0») 


CH3C(NH2):CH* 

CO 2 C 2 H 5 

III-654 

129.16 

2957 

amino ethanol (fi) 


CzHsNH'CHzCHzOH 

IV-282 

89.14 

2958 

amino phenol (o) 


C 2 H 5 NHC 6 H 4 OH 

XIII-364 

137.18 

2959 

amino phenol (m) 


C 2 H 5 NHC 6 H 4 OH 

XIII-408 

137.18 

2960 

amino phenol (p) 


C 2 H 5 NHC 6 H 4 OH 

XIII-443 

137. 18 

2961 

amyl ether (act.) 


CzHs'O’Cs H] 1 

1-387 

116.20 

2962 

amyl ether (iso) 


CzHs-OCsHn 

1-401 

116.20 

2963 

n-amyl ketone 

octanone-3 

CzHsCOCsHn 

1-706 

128.21 

2964 

iso-amyl ketone 


CzHsCO-CsHn 

1-706 

128.21 

2965 

aniline t 

Et-Ph-amine 

CsHs-NHCzHs 

XII-1 59 ' 

121.18 

2964 

aniline sulfonic 
acid (m) 

/V-ethyl-metanilic 

acid 

C 2 H 5 NHC 6 H 4 SO 3 H 

XIV-690 

201 . 24 

2967 

aniline sulfonate 

Na salt 

CsHioOjNSNa^HzO 

XIV-690 

259.26 

2966 

anisate (p) 


CH30C6H4C02C2H5 

X-159 

180.20 


anthracene (9) 


(C6H4)2C2H.C2H5 

V-678 

206.27 

2970 

arsine 


CzHj'AsHz 

IV-601 

105.99 

2971 

arsonic acid 


C 2 H 5 A 80 ( 0 H )2 

IV-614 

153.99 

2972 

benzamide (TV) 


C 6 H 5 CONHC 2 H 5 

IX -202 

149.19 

2973 

benzene 

phenylethane 

CeHs-CzHs 

V-351 

106.16 

2974 

benzene sulfonate 


C 6 H 5 SO 3 C 2 H 5 

XI-30 

186.22 

2975 

benzoate 


CeHs-COz-CzHs 

IX-110 

150.17 

2976 

benzoic acid (o) 


C2H5C6H4C02H 

IX-526 

150.17 

2977 

benzoic acid (m) 


C 2 H 5 C 6 H 4 CO 2 H 

IX-528 

150.17 

2978 

benzoic acid (p) 


C 2 H 5 C 6 H 4 CO 2 H 

IX-529 

150.17 

12979 

o-benzoylbenzoate 


CsHsCOCgH^COz- 

C 2 H 5 

X-749 

254.27 

2980 

;2981 

benzoylformate 
benzoylene urea ( 1 ) 

benzoylene urea (3) 


C 6 H 5 COCO 2 C 2 H 5 

C 10 H 10 O 2 N 2 

CioHioOzNz 

X-657 

178.18 

190.20 

190.20 

2982 


XXIV-375 

2983 

benzylacetoacetate 


CH3C0CH(C7H7)- 

CO 2 C 2 H 5 

X-710 

220.26 

2984 

benzylaniilne 

benzyl-Et-aniline 

C6H5N(C2H5)C7H7 

XII-1 026 

211.29 


t Sae also Hes. ^$>21. 

fcthyi adipate 2944 Ethyl aniiinocrotonate 39 

Ethyt aminebenzene sulfonic acid 2996 Ethyl anthranilate 2953 


ORGANIC COMPOUNDS 
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Crystalline 

Specific 

Melting 

Boiling 

1 Solubility in 100 Parts 

Color 

Gravity 

Point ®C. 

Point ®C. 

Water 

Alcohol 

Ether 

col. Iq. 

0.925’ s® 


100-1 




col. Iq. 

0.992’ 5® 

9-10 

1 97-200 

6 . 320 ® 



hyg. cr./ 


29 

1 80’9»nin 




et.-pet. 







col. hyg. 


85-7 


V. s. 

8. 

i. 

cr. 







col. Iq. 

’n).789-2i'i° 

-112 

78.4 

CD 

00 chi. 

00 

nd./aq. 


192-3 

d. 

s. h. 

0 . 52 ’® 

0. 1200 

Iq. 

0 . 992i-Ji^® 


206 si. d. 











Iq. 

0 . 765 \^° 


66-7742.9nun 

i. 

00 

00 

col. Iq. 

0.6891-1® 

-80.6 

16.6 

CO 

00 

00 

mn. nd./al. 

1 .741 





i. chi. 

mn. 

1.216 

108-9 


240’7® 

V, s. 

i. 

cr. 

1.117-V-® 

13 

266-8 


8 . 

8 . 




294 


CO 




91-2 


i. 


8 . 

mn. pr. 

1 . 021 ^°-® 

33.9(20) 

21 0-5 d. 

i. 

8 . 

8 .; s. bz. 

oil 

0.914\®-® 


1 67-975 « mm 

V. s. 

V. 8 . 

V. 8 . 

pi. 


108-9 


i.; si. 8. 

V. 8 .; 8 , h. 

si. 8 . 





CSz 

bz. 


cr./bz. Ig. 


62 

17612min ] 

s. h. 

s.; si. s. Ig. 

8 . ; V. 8 . chi 

nd./aq. 


100 


6 . h. 

s. 

8 . 

Iq. 

0 . 759^^® 


108-9736mm 


00 


Iq. 

0.764’8® 


112 

i. 

00 

00 

Iq. 

0.8500® 


169-70738mm 

i. 

00 

CO 

Iq. 



163.5 

i. 

CD 

00 

Iq. 

0.963\o.o 

-63.5 

204 

i. 

00 

00 

nd./aq. 


d. 294 


2. 15’ 5® 



If./aq. al. 







Iq. 

i.iosff® 

7-8 

269-70 

<- 

s. 

8 . 

If./al. 

1 .04199® 

59-60 


i. 

s. 


col. Iq. 

1 .21722® 


36 

0 . 01 ’9° 



cr./al. 


99.5 


7027° 

39.4250 


nd./aq. 


70-1 

298-300 

si. s. h. 



col. Iq. 

0.867^«-° 

-94 . 4 

136.2 

0 . 01 ’5° 

00 

CD 

col. Iq. 

1 .219-V-® 


1 56’ 5mm 

d. h. 

00 ; 00 bz. 

CO ; 00 chi. 

col. Iq. 

1.052ii® 

-34.6 

211-2 

i.; CD pet. 

00 ; 00 chi. 

CD 

nd./h. aq. 


68 

259 

V. si. s. 

s. 

s. 

nd./aq. al. 

1 . 042ip° 

47 


i. c. 

s. 


pr./al. 


112-3 


s. h. 

s. 

8 . 

col. rhb. pr. 

1 . 1 22 ^ 1 ^^® 

58 



V. s. 

V. s. 

Iq. 

1 . 1 22 ^-i® 


265766mm 











cr. 


215-7 


i.; s. 

si. s. 

S. H 2 SO 4 





NaOH 



nd. 


1 97 , 5-8 . 5 


i. 

s. 

8 . NaOH 

col. Iq. 

i.03fiM;r 


283-4 

i. 

00 

CO 

It. yel. oil 

1 .034’8-50 


2857’0 8 l. d. 

i.; 00 chi. 

18 

00 


'* See also special table of specific gravities. 
Ethyl azelate 2123 


“Ethyl” base 5762 
Ethyl benzoyl acetate 739 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

^ 

Beil. 

Ref. 

Formula 

Weight 


Ethyl 





2985 

benzylbenzene (p) 


CzH5-C6H4CH2.C6H5 

V-614 

196.28 

2986 

benzyl ether 


CzHsO'CHz'CftHs 

VI-431 

136.19 

2987 

benzyl ketone 


CzHs-COCHzCgHs 

VII-314 

148.20 

2988 

benzyl-o-toluidine 

Et o-tolyl-benzyl- 

CH3C6H4-N(C2H5)* 

XII-1033 

225.32 



amine 

CHz-CeHs 



2989 

bromide 

bromoethane 

CzHs-Br 

1-88 

109.98 

2990 

bromoacetate 


BrCHzCOz-CzHs 

11-214 

167.01 

2991 

a-bromoaceto- 


CHaCO-CHBrCOr 

III-664 

209.05 


acetate 


C 2 H 5 



2992 

bromobutyrate 

(a)(n) 

CzHsCHBr-COzCzHs 

11-282 

195.06 

2993 

bromo-i«o-butyrate 

(<x) 

(CH3)2CBrC02C2H5 

11-296 

195.06 

2994 

a-bromo-r»- 


CH 3 (CH 2 ) 3 CHBr- 

11-325 

223.12 


caproate 


CO 2 C 2 H 5 



2995 

a-bromopropionate 


CH3CHBrC02C2H5 

11-255 

181.04 

2996 

^-bromopropionate 


Br(CH2)2C02C2H5 

11-256 

181 .04 

2997 

a-bromovalerate 


CH 3 (CH 2 ) 2 CHBr* 

11-302 

209.09 


(n) 


CO 2 C 2 H 5 



2998 

a-bromo-iso-val- 


(CH 3 ) 2 CHCHBr* 

11-317 

209.09 


erate 


CO 2 C 2 H 5 



2999 

n-butyl-bar bit uric 

sonneryl ; neonal 

(C0NH)2C0C: 


212.24 


acid (5,5) 


1 1 






(C2H5)(C4H9) 



3000 

n-butyl ether 


CzHsO’CzHrOzH^ 

1-369 

102.17 

3001 

iao-butyl ether 


C 2 H 5 OCH 2 CH: 

1-376 

102.17 




(CH3)2 



3002 

tere-butyl ether 


C2H5‘0-C(CH3)3 

1-381 

102.17 

3003 

n-butyl ketone 

heptanone-3 

C 2 H 5 COC 4 H 9 

1-699 

114.18 

3004 

iso-butyl ketone 


C2H5’C0C4H9 

1-700 

114.18 

3005 

iT-butyl sulfide 


C2H5-SC4H9 


118.23 

3006 

n-butyrate 


C 2 H 5 CH 2 C 02 C 2 H 5 

11-270 

116.16 

3007 

iso- butyrate 


(CH3)2CHC02C2H5 

11-291 

116.16 

3008 

n-caprate 


CH3(CH2)8C02C2H5 

11-356 1 

200.31 

3009 

n-caproate 


CH3(CH2)4C02C2H5 

11-323 

144.21 

3010 

n-caprylate 


CH3(CH2)6C02C2H5 

11-348 

172.26 

3011 

carbazole (IS) 


C,2H8N-C2H5 

XX-436 

195.25 

3012 

carbonate, ortho t 


C(0C2H5)4 

III-5 

192.25 

3013 

carbostyrii 


C6H4CH;C(C2H5)- 

1 

XXI-115 

173.21 




NHCO 

j 



3014 

chaulmoograte 

chaulmestrol; 

C5H7(CH2)i2C02C2H5 

IX-80 

308.49 



moogrol 




3015 

chloride 

chloroethane 

C 2 H 5 CI 

1-82 

64.52 

3016 

chloroacetate 


CICH 2 CO 2 C 2 H 5 

n-197 

122.55 

3017 

chloroacetoacatate 


CICH 2 COCH 2 - 

III-663 

164.59 




COz-CzHs 



3018 

a-chloroaceto- 


CHsCOCHClCOz- 

III-662 

164.59 


acetate 


C 2 H 5 



3019 

chloroformate 

ethyl chlorocar- 

CICO 2 C 2 H 5 

III-10 

108.53 



bonate 




3020 

o-chloropropionate 


CH 3 CHCICO 2 C 2 H 5 

11-249 

136.58 


See also No. 2138. 
thyi borate 6186 
Ethyl bromomalonate 2133 
Ethyl-butyl-acetaldehyde 3062 
Ethyl-butyl alcohol 3638 


Ethyl-butylamine 3640 • 
Ethyl-butyl carbamate 1140-1 
Ethyl-butyl carbinol (iso) 3537 
Ethyl-butyl carbinol (sec) 3641 
Ethyl butyl malonate 2134-6 
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I Crystalliae 
Form and 
Color 


Specific 

Gravity 


Boilioff 
Point ®C. 


Solubility in 100 Parts 


0.949^/° 

0.99817® 


1.431-25^-* 

1.5061-^ 
1 . 429-!:^'’ 

1 . 330f 

1.329^^'* 


1.394-24^- 
1 . 26115® 

1 . 226 

1 .278^1* 


294-5 

1 87-9732iain 
230755mm 

1 53-710®“ 


1 77 . 5765mm 

s(. d. 


1 63 . 6762ann 

205-10 
160-5 sL d. 

72-51 5mm 

190-2 


0.752|^® 

1 

91.4 

0.751 

j 

78-80 

0.75220® 

i 

JQ75Hiam 



149-50 

O. 8 I 5 J 4 I® 

i 

135735min 

1 

■) 

143-5 

0.879-^/-® ! 

-93.3 1 

120-1 

0.871-3^® I 

-88.2 

110-1 

0.862 


244. 6758mm 

0.873|g® 


1 65-6736®® 

0.87817® 

-45 

207-8753ma 


67-8 


0.919-!:^® j 

168 

158-9 



0.917^° 

1 . 1 59^® 
1.218^^® 


23020 mm 

i. 

13 

0.6 

144 

i. 

220756 mm 

V. si. s. 

193 d. i 

V. si. 8 . 


1.087-3^° 


Et hy I- butyr aldehyde 2099 
Ethyl-butyric acid 2101 
Ethyl-cacodyl 579 
Ethyt-caproic acid 1221 


Ethyl carbamate 6392 
Ethyl carbonate 2138 
Ethyi-carbylamine 3029 
E^hyl chlorocarbonate 3019 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 


Ethyl 





3021 

/9-chloropropionate 


CICHz-CHz-COzCzHs 

11-250 

136.58 

3022 

chlorosulfate 

ethyl chlorosul- 

C 2 H 5 OSO 2 CI 

1-327 

144.58 



fonate 




3023 

cinnamate (trana) 


Cfi H5'C2 H2‘C02C2 H 5 

IX-581 

176.21 

3024 

crotonate (a) 


C 3 H 5 -C 02 ’C 2 H 5 

11-411 

114.14 

3025 

crotonic acid (a) 


CHa-CHiCCCzHs)- 

11-440 

114.14 




CO 2 H 



3026 

crotonic acid (a) 


CHyCH-.CCCzHs)' 

11-440 

114.14 




CO 2 H 



3027 



NC 0 (C 2 H 5 ) 


71 .08 

3028 

iso-cyanate 


CzHs-NiCb 

IV -122 

71.08 

3029 

£»o-cyanide 

ethyl carbylamine 

C 2 H 5 NC 

IV-107 

55.08 

3030 

cyanoacetate 

cyanacetic ester 

NC CH 2 CO 2 C 2 H 5 

11-585 

113.11 

3031 

cK-cyanocinnamate 

Et /9-Ph-a-cyano- 

CftHs-CHiCCCN)- 

IX-894 

201 . 22 



acrylate 

CO 2 C 2 H 5 



3032 

cyanoformate 

cyanethyl carbonate 

NCCO 2 C 2 H 5 

11-547 

99.09 

3033 

cyclopentan- 1 - 


C0(CH2)3CHC02- 

X-597 

156.18 


one- 2 -carbox- 


L- 1 




ylate 


C 2 H 5 



3034 

diacetoacetate 

diacetoethyl acetate 

(C2H30)2CHC02C2H5 

III-751 

172.18 

3035 

diazoacetate 

diazoethyl acetate 

N 2 CHCO 2 C 2 H 5 

* 111-211 

114.10 

3036 

dibromoacetate 


Br 2 CHC 02 C 2 Hs 

11-21 9 

245.92 

3037 

a,/9-dibromobutyr- 


CH3(CHBr)2C02C2H5 

11-284 

273.97 


ate 





3038 

di-fi-butylcar- 

(TV,TV) 

(C4H9)2NC02C2H5 


201 . 30 


bamate 





3039 

dichloroacetate 


CI 2 CHC 02 C 2 H 5 

11-203 

157.00 

3040 

dichloroarsine 


C2H5‘ AsCl 2 

IV-603 

174.88 

3041 

3,5-diiodosalicyl- 

(3,5;2,1) 

I2C6H2(0H)C02C2H5 

X-114 

417.99 


ate 





3042 

/5,^-dimethylacryl- 



(CH3)2C:CHC02C2H5 

11-433 

128.17 


ate 





3043 

3,5-dinitrobenzoate 


(N02)2C6H3C02C2H5 

IX-414 

240. 17 

3044 

diphenylamine 


C2H5N:(C6H5)2 

XII-181 

197.27 

3045 

diphenylphosphine 


C2H5P:(C6H5)2 

X VI-7 59 

214.24 

3046 

fluoride 

fluoroethane 

CH 3 CH 2 F 

1-82 

48.06 

3047 

formamide (/V) 


HCONHC 2 H 5 

IV-108 

73.09 

3048 

formate 


HG 02 C 2 HS 

11-19 1 

74.08 

3049 

formate, ortho 

aethon 

HC(0C2H5)3 

11-20 ! 

148.20 

3050 

furoate (a) 

ethyl pyromucate 

C 4 H 30 C 02 C 2 H 5 

XVIII-275 

140.13 

3051 

furoate (fi) 


C 4 H 30 C 02 C 2 H 5 

1 

140.13 

3052 

furoylacetate (a) 


C4H30C0CH2- 

XVIII-408 

182. 17 




C 02 C 2 H 5 



3053 

/5-furylacrylate 


C4H30CH:CHC02- 

XVIII-300 

166.17 




C 2 H 5 



3054 

glutaric acid (a) 


C2H5C3H5(C02H)2 

11-676 

160.17 

3055 

glutaric acid (/S) 


C 2 H 5 CH(CH 2 C 02 H )2 

11-676 

160.17 

3056 

glycerate 


(H0)2C2H3C02C2H5 

III-397 

134.13 

3057 

glycinate 


H 2 NCH 2 C 02 C 2 H 5 

IV-340 

: 103.12 

3058 

glycinate HCI 


C 4 H 902 NHCI 

IV-342 

139.59 

3059 

glycine (TV) 


C 2 H 5 NH.CH 2 C 02 H 

IV-349 

103.12 

3060 

glycolate 


H0CHrC02C2H5 

III-236 

104,10 


EthyJ-cinnamic acid 5151 Ethyl-cyclohexenyi-barbituric acid 5091 Ethyl dibutyi-malonate 2157 
Ethyl citrate 6187 Ethyl decylate (n) 3008 Ethyl diethyl-malonate 2158 

Ethyl cresyl ether 3173-5 Ethyl dibenzyl-malonate 2153 Ethyl diphenyl-carbamate 2761 

Ethyl cresyl sulfide 3176 Ethyl dibromo-malonate 2155 Ethyl-dipropyl carbinol 4923 

Ethyl cyanide 5363 Ethyl dibromo-succinate 2156 Ethyl diselenide 2206 




ORGANIC COMPOUNDS 
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No 

Crystalline 

Specific 

Melting 

Boiling 

Solubility in 100 Parts 


Color 

Gravity 

Point ®C. 

Point ®C. 

Water 

Alcohol 

Ether 

3021 


1 .109^® 


162-3765iiun 




3022 

Iq. 

1 . 263'8° 


5820mm 

8. chl. 

s. bz. 

s. 

3023 

col. Iq. 

1 .049^0-® 

12 

271 

i. 

00 

OO 

3024 

col. Iq. 

0.924V-® 


13874Smm 

i. 

s. 

8. 

3025 

col. pr. 


41.5 

209 

V. si. 8. 

V. s. 

V. s. 

3026 

oily Iq.* 


-35 

199.5750mm 

i. 

00 

00 

3027 

Iq. 

1.12715® 


d. 

i. 

04 

00 

3028 

Iq. 

0.898 


60 

d. 



3029 

col. Iq. 

0.74425® 

<-66 

78-9 

si. s. 


8. 

3030 

col. Iq. 

1.062V® 

-22.5 

208753mm 

225° ; 9800 

GO 

00 

3031 

nd./al.** 



50-1 

360 81. d. 

s. chl.; s. 

12 c. 

8. ; s. bz. 






ac. 



3032 


1 . 003V® 


115-6 












3033 


1 . 0980® 


218 si. d. 




3034 

col. Iq. 

1.089f|® 


209-11 si. d. 

si. 8. 

V. s. 

V. s. 

3035 

yel. oil 

1.085V® 

-22 

140-1 720mm 

si. s. 

CO 

00 

3036 

oil 

1.9031^® 


192-4 

i. 

GO 

00 

3037 


• 


1 23-450®“ 




3038 




1 01 -35“® 




3039 

col. Iq. 

1.282V® 


158 

i. 

GO 

OO 

3040 

col. Iq. 



156 

si. 8. 

GO 

GO 

3041 

col. If./al. 


133 

d. >200® 

i. c. 

s. h. 

sL s. 

3042 

Iq. 

0.922f|® 


154-5 

V. 8. CSz; 

V. 8.; V. 8. 

< 

< 

» 






V. 8. Ig. 

chl. 

bz. 

3043 

nd./al. 

1.295111* 

91-2 



0.615® 


3044 

Iq. 



295-7 

i. 

8. 


3045 

oil 



293 


8. 


3046 

gas 

1 .7(A) 


-32 

198i*®cc. 

V. 8. 


3047 

Iq. 

0.95221® 

<-30 

197-9 

CO 

00 

OO 

3048 

col. Iq. 

0.906V® 

-79 

54760ixun 

11180 

00 

OO 

3049 

Iq. 

0.897V® 

<-18 

145-6 

V. Sl. 8. 

00 

OO 

3050 

If. 

1.117V-A® 

34 

19576€mm 

i. * 

00 

OO 

3051 

Iq. 

1 . 038f 


85.71 4mm 


i 










3052 

It. yel. oil 

1.16517® 


143-510““ 

i. ; V. 8. 

8. 

8. 






NH4OH 



3053 

yel. cr. 

1.09V® 

24.5 

232-3 

i. 

CO 

OO 

3054 

col. cr. 


60.5 

250-60 si. d. 

V. 8. 

V. 8. 

V. 6. 

3055 

pr./chl. 


73 


V. s. 

V. 8. 

V. 8. 

3056 

Iq. 

1 . 191f|* 


1211*«ma 

8. 

8. 



3057 

col. oil 

1 . 028V® 

<-20 

148748mm 

00 


OO 





si. d. 




3058 

nd- 


144 

subl. 

V. 8. 

V. 8. 

d. alk. 

3059 

If./al. 


>160 d. 


8. 

8. 


3060 

^ col. Iq. 

1.087V® 


160 


V. 8. 

V. 8. 


* Easily converted to solid modification. Ethyl ethyl-acetoacetate 2938 

** Also a liquid form, d. on boiling <ft Ethyl ethyl-amyl-malonate 2167 

forms some solid modification. Ethyl ethyl-butyl-malonate 2168 

Ethyl dithlooxaiate 2165 Ethyl iV-ethyl-carbamate 3184 

Ethyl other 291 1 Ethyl-ethylene 1147 
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PHYSlCAtJL CONSTANTS OF 


No. 

Name 

Synoayaa 

Fbrmula 


ll^ormula 
' Weight 

3061 

Ethyl glycol ether 


HOCH 2 CH 2 OC 2 H 5 

1-467 

90.12 

3062 

hexaldehyde (2) 

Et- Bu-ac«talde hyde 

C4H9CH(C2H5)CH0 

1-707 

128.21 

3063 

hydracrylate 


HOCHiCHCOzCiHs 

III-297 

118.13 

3064 

hydrazine 


C2H5-NHNH2 

IV-550 

60.10 

3065 

hydrocinnamate 


C6H5(CH2)2C02C2 Hs 

IX-511 

178.22 

3066 

hydrogen oxalate 

ethyl oxalic acid 

HO 2 CCO 2 C 2 H 5 

11-535 

118.09 

3067 

3068 

hydrogen 
phthalate (a) 
hydrogen tetra- 
chlorophthalate 


C6H4(C02C2H5)- 

CO 2 H ! 

H02CC6CI4C02- 
C 2 H 5 

IX-797 

IX-820 

194.18 

331.98 

3069 

hydrogen sulfate 

ethyl sulfuric acid 

C 2 H 50 S 020 H 

1-325 

126.13 

3070 

hydrogen tartrate 

(d) 


H02C(CH0H)2- 

C 02 C 2 H 5 

III-512 

178.14 

3071 

hydroselenide 


C2H5SeH 

1-349 

109.03 

3072 

p-hydroxybenzo- 
ate t 


HOC 6 H 4 CO 2 C 2 H 5 

X-159 

166.17 

3073 

ot-hydroxy-iso- 

butyrate 


(CH3)2C(0H)C02- 

C 2 H 5 

III-315 

132.16 

3074 

hydroxylamine (a) 


C 2 H 5 ONH 2 

1-336 

61.08 

3075 

hydroxylamine (/9) 


C 2 H 5 NHOH 

IV- 535 

61.08 

3076 

hypochlorite 


C 2 H 5 O Cl 

1-324 

80.52 

3077 

iodide 

iodoethane 

CH 3 CH 2 I 

1-96 

155.98 

3078 

iodoacetate 


ICH 2 C 02 C 2 H 5 

11-222 

214.02 

3079 

lactate 


CH 3 CHOHC 02 C 2 H 5 

III-280 

118.13 

3080 

laurate 


CH3(CH2)ioC02C2H5 

11-361 

228.36 

3081 

levulmate 


CH3C0(CH2)2C02- 

C 2 H 5 

III-675 

144.17 

3082 

malonic acid 


C2H5CH(C02H)2 

11-643 

132.11 

3083 

mercaptan 

ethanthiol 

C 2 H 5 SH 

1-340 

62.13 

3084 

mesoxalate 


CO(C02C2H5)z 

III-769 

174.15 

3085 

methyl aceto- 
acetate 

Me-acetoacetic 

ester 

CH3C0CH(CH3)- 

C 02 C 2 H 5 

III-679 

144.17 

3086 

methyl acrylate 


C 3 H 5 'C 02 'C 2 H 5 

11-423 

114.14 

3087 

S-methyIxanthate 


C 2 H 50 CSSCH 3 

III-210 

136.22 

[3038 

myristate 


C,3H27C02C2H5 

11-365 

256.42 

3089 

naphthalene (a) 


C2H5*CioH7 

V-569 

156.22 

1 

13090 

naphthalene {0) 


' C2H5C,oH7 

V-569 

156.22 

3091 

a-naphthylamine 


C 2 H 5 NHC 10 H 7 

XII- 1222 

171.23 

3092 

/8-naphthylamine 


C2H5NHC,oH7 

XII- 1274 

171.23 

3093 

ot-naphthyl ether 



C,oH70C2H5 

VI-606 

172.22 

3094 

^-naphthyl ether 

neroline; bromelia 

C,oH70.C2H5 

VI-641 

172.22 

i3095 

nicotinate 


C 5 H 4 NC 02 C 2 HS 

xxn-39 

151.16 

3096 

nitrate 

nitric ether 

C 2 H 50 N 02 

1-329 

91 .07 

3097 

nitrite 

nitrous ether 

C 2 H 50 NO 

1-329 

75.07 

3098 

nitroacetate 


N02CH2C02C2H5 

11-225 

133.10 

3099 

nitrobenzoate (o) 


N 02'C6 H4*C02C2 Hs 

IX-372 

195.17 

3100 

nitrobenzoate (m) 


N 02 C 6 H 4 C 02 C 2 H 5 

IX-378 

195.17 

3101 

nitrobenzoate (p) 


IM 02 C 6 H 4 C 02 C 2 HS 

IX-390 

195.17 

3102 

nitrocinnamate (o) 


N02'C6H4CH:CH- 

C 02 C 2 H 5 

IX-605 

221.21 

3103 

nitrocinnamate 
(m) (trans) 


N02C«H4CH:CH- 
C 02 ’Cz H 5 

IX-606 

221 .21 

3104 

nitrocinnamate (p) 

1 

N 02 C 6 H 4 CH:CH- 
C 02 'C 2 H 5 

IX-607 

221.21 


t See also ethyl salicylate. 

Ethyl ethyl-malonate 2169 
Ethyl ethyl-phenyl-malonate 2170 
Ethyl ethyl-propyl-malonate 2171 
Ethyl S-ethyIxanthate 2164 


Ethyl fumarate 2174 
Ethyl giutaconate 2175 
Ethyl glutarate 2176 
Ethyl glycolic acid 2912 
Ethyl n-heptytate 3108 


Ethyl heptyl^malonate 2177 
Ethyl hex«nal 3141 
Ethyl*hexyl carbinol 4920 
Ethyl itaconate 2179 
Ethyl malate 2182 





ORGANIC COMPOUNDS 


m 


No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

.Melting 
Point °G. 

Boiling 
Point "^C. 

Solubility in 100 Parts 

Water 

Alcohol 

Ether 

3061 

Iq. 

0.9354-4° 


1 34-57«n»«‘ 




3062 


0.820f§° 

<-100 

163-4 

0 

C 

G 



3063 

col. Iq. 

1 . 06425° 


185-90 


00 

Ob 

3064 




99 5709iaia 




3065 

Iq.'' 

I.OIS^jH.® 


249 

i. 

s. 

8 . 

3066 

col. Iq. 

1.2183^° 


1 -171 Slum 




3067 

oil 

2 

d. 

si. s. 

s. 

8. 

3068 

cr. 


94-5 

d. 150 

i.; s. aq. 

8. 

8. 






alk. carb. 



3069 

syrup 

1 .31617° 


d- 

CO ; d. h. 

CD ; d. h. 

00 

3070 



90 ± 


s. ; d. h. 


1. 


pr. 







3071 

}q. 

1 . 3953^° 


53.5 




3072 

col. cr. 

115-6 

297-8 

180° 

7225° act. 

45250 

3073 




149-50 




3074 

col. Iq. 

0.8837 5° 



68 



00 

3075 

nd./lg. 

0 . 9083/^-° 

59 d. 


V. s. 

V. 8. 

Sl. 8. 

3076 

yel. Iq. 


expl. 

36752n>l» 

CO bz. 

CO Ghl. 

00 

3077 

col. Iq. 

1.9333^° 

-105 

72.4 

0 . 420 ® 

00 

CO 

3078 


1 . 81 7if i2° 


178-80 




3079 

oil 

1.030#° 


155 

00 

00 

00 

3080 

oil 

0 . 868^° 

-10.7 

269 

i. 

a. 

00 

3081 

col- Iq. 

1.016^° 


205.2756mn> 

V. s. 



3082 

col. pr. 

111 .5 

d. 160 

V. s. 

V. 8. 

V. 8. 

3083 

Iq. 

0 . 8393^° 

-121 

36-7 

1 .5; s. alk. 

8. 

8. 

3084 

yel. gn. Iq. 

1.119|§° 

-30 ± 

220 ± 


8. 

8. 

3085 

col. Iq. 

1.019^° 


186.8 

i. 

8. 

8. 

3086 

col. Iq. 



115-20 


s. 

8. 

3087 

Iq. 

1.1193^^-° 


183-4 


s. 

S. 

3088 

col. cr. 

0 . 8563j<l° 

10.5-1.5 

295 


si. 8. 

sl. s. 

3089 

Iq. 

0.990f|° 

-27 

25875Bmin 


r CO 

06 





si. d. 

1 



3090 

Iq. 

1 . 0080° 

-19 

251 


CO 

00 

3091 

oil 

1 .0603^° 


3037Z3nmi 


8. 

8. 

3092 

oil 

1.0573^-° 


316-7 


8. 

8. 

3093 

cr. 

1.061^° 

5.5 

276.4 


s. 

8. 

3094 

pi. 

1.064|g° 

37.5 

282 

i. ;s. chi. 

8 . ; 8 . bz. 

8. ; 8 . pet. 

3095 

col. oil 


8-9 

225 

si. 8. 

s. 

8.; 8. bz* 

3096 

col. Iq. 

1.10035*1° 

-102 

87-8 

1 . 355° 

00 

00 

3097 

Iq. 

0.90015.5° 


17 

V. si. s. 

00 

00 

3098 

col. Iq. 

1.1993^0.° 


1 05-725mn» 

V. si. 8. 

06 


3099 

tri. 

30 

‘\ 49^0mm 


8 . 

1 8. 

3100 

mn. pr. 


47 

298 ± 


8 . 

8. 

3101 

tri. /al. 


57 



8 . 

8 . 

3102 

yel. rhb. 


44 


V. s. bz. 

V. 8. h. 

V. 8. 

3103 

col. mn./ 


78-9 


i. 

8l. 8. 

sl. 8. 


al. 



i 




3104 

wh. tri. 

[ 

i 

141-2 


*’ 

V. St. 8. 0. 

i 

s. ac. 


Ethyl maleate 2183 
Ethyl malonate 2184 
Ethyl mesaoonate 2186 
Ethyl-matanilic acid 2966 


Ethyl ^-methylcarbamate 4416 ’ 
Ethyl-morphine HCI, cf. alkd. 
Ethyl muconate 2188 
Ethyl mustard oil 3159 





PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

3105 

Ethyl nitrolic acid 


CH 3 C(N 0 H)N 02 

11-189 

104.07 

3106 

octyl ether (n) 


CzHs-OCbHu 

1-419 

158.28 

3107 

octyl ketone (a) 

undocanono-3 

CzHsCOCaHiT 

1-713 

170.29 

3108 

oenanthylate 

ethyl n-heptylate 

CeHijCOz-CzHs 

11-340 

158.23 

3109 

oleate 


CirHaaCOa-CaHs 

11-467 

310.50 

3110 

oxanilate 


CgHs-NHCOCOz- 

XII-282 

193.20 




C 2 H 5 



3111 

oxindole (1) 

yV-Et-ox indole 

CsHeONCzHs 

XXI-283 

161.20 

3112 

palmitate 


CisHstCOz-CzHs 

11-372 

284 . 47 

3113 

pelargonate 


CbHitCOzCzHs 

11-353 

186.29 

3114 

phenol (o) 

phlorol 

C 2 H 5 C 6 H 4 OH 

VI-470 

122.16 

3115 

phenol (m) 


C 2 H 5 C 6 H 4 OH 

VI-471 

122.16 

3116 

phenol (p) 


C 2 H 5 C 6 H 4 OH 

VI-472 

122.16 

3117 

7 -phenoxy butyrate 


C6H50CH2(CH2)2- 


208 . 25 







CO 2 C 2 H 5 



3118 

phenylacetate 


C 6 H 5 CH 2 CO 2 C 2 H 5 

IX-434 

164.20 

3119 

phenylacetic acid 


C 6 H 5 CH(C 2 H 5 )C 02 H 

IX-541 

164.20 

3120 

phenylacetylene 

1 -phenyl-butyne-1 

CgHs-CiC-CzHs 

V-517 

130.18 

3121 

phenylbromo- 

(dl) 

CeHs-CHBrCOzCzHs 

IX-452 

243.10 


acetate 





3122 

phenyl carbinol (dl) 

sec-Ph-Pr-alcohol 

CgHs-CHOHCzHs 

VI-502 

136.19 

3123 

phenyl carbinol (() 


CgHsCHOHCzHs 

VI-502 

136.19 

3124 

phenyl-ethanol- 

/J-ethylanili no-ethyl 

C6H5N(C2H5)CH2- 

XII- 183 

165.23 


amine 

alcohol 

CH 2 OH 



3125 

phenylglycinate 

N-Ph-glycine Et 

CgHsNH-CHzCOz* 

XII-470 

179.21 



ester 

C 2 H 5 



3126 

phenylhydantoin 

nirvanol 

CONHCONHC: 

♦XXIV- 

204.22 


(dl) (5,5) 


1 1 

348 





(C2H5)(C6H5) 



3127 

phenylhydraztne 

(a, a) 

C6H5N(C2H5)NH2 

XV-119 

136.19 

3128 

phenythydrazine 

(cefi) 

CgHsNHNHCzHs 

XV -120 

136.19 

3129 

phenyl ketone 

propiophenone 

CzHs'COCgHs 

VII-300 

134.17 

3130 

2-phenyl-6- 

neocincophen; neo- 

CH3C9H4N(CgH5)- 

♦XXII-520 

291.33 


methyl- 

quinophan; 

CO 2 .C 2 H 5 




cinchoninate 

novatophan 




3131 

phenylpropiolate 


CgHs'CiCCOzCzHs 

IX-634 

174.19 

3132 

phenyl sulfide 

thiophenetole 

CgHs-SCzHs 

VI-297 

138.22 

3133 

phenylsulfone 


CgHsSOz'CzHs 

VI-297 

170.22 

3134 

' phenyl urea (/V,/V') 


CzHsNHCONHCgHs 

XII-348 

164.20 

3135 

phosphine 


C 2 H 5 PH 2 

IV-581 

62.06 

3136 

propargyl ether 


1 CHiCCHz-OCzHs 

1-454 

84.11 

3137 

propiolate 


CHiCCOz-CzHs 

11-477 

98.10 

3138 

propionate 


C 2 H 5 CO 2 C 2 H 5 

11-240 

102.13 

3139 

n-propylaceto- 


CHjCOCHCCaHy)* 

ni-700 

172.22 


acetate 


CO 2 C 2 H 5 



3140 

£so-propylaceto- 


CHaCOCHCCjHT)- 

in-702 

172.22 


acetate 


CO 2 C 2 H 5 



3141 

3-w-propyl- 

2-Et-hexenal 

C3H7CH:C(C2H5)- 

1-744 

126.19 


acrolein (a) 


CHO 



3142 

' n-propyl ether 


CzHs-OCHrCzHg 

1-354 

88.15 

3143 

iso-propyl ether 


C2H50CH(CH3)2 

1-362 

88.15 

3144 

n-propyl ketone 

hexanone-3 

C 2 H 5 COCH 2 C 2 H 5 

1-690 

100.16 

3145 

iso-propyl ketone 

2- Me-pentanone-3 

C2H5C0CH(CH3)2 

1-691 

100.16 

3146 

pyridine (2) 


C2HsCsH4N 

1 

XX-241 

107.15 


ethyl nitrophthalate 2190 
Ethyl nitroao-ethylcarbamate 4886 
Ethyl nitrosoomethylcarbamate 4891 
Ethyl orthoformate 3049 
Ethyl orthopropionate 6193 


Ethyl oxalate 2193 
Ethyl oxalic acid 3066 
Ethyl oxamate 5015 
Ethyl-phenyiamine 2965 
Ethyl-phenyi-barbituric acid 5113 



I Crystalline 
Form and 
Color 


pi. or pr./ 
ai. 

nd./act. 
col. nd. 
col. Iq. 
col. Iq. 
col. Iq. 
nd. 

Iq. 


[3118 col. Iq. 

3119 pl./et. 

3120 Iq. 

3121 oil 

3122 col. q. 

3123 col. Iq. 

3124 Iq. 


3126 col. nd./ 

al. 

3127 oil 

3128 oil 

3129 pi. 


yel. cr,/al. 


Iq. 

mn. 

nd./aq. al. 
col. Iq. 

Iq. 

col. Iq. 
col. Iq. 

Iq. 


3141 col. Iq. 

3142 col. Iq. 

3143 col. Iq. 

3144 col. Iq. 

3145 col. Iq. 

3146 Iq. 


♦In nitrogen. 


Speci6c 

Gravity 


0.872f^° 

0.86725° 


0 . 86617 . 5 “ 

1.018fr 

1.001|^° 

1 .048fi“ 

1 . 033 ^° 

0 . 92321 ° 

1.4l&?/-‘* 

0.994-2^® 

0 . 998 ^-*** 

1.04|r 


1 . 01815 ® 
1.004^4” 
1.012jg“ 


1 . 063i^® 

1 . 024^° 

1 .01022° 

<1 

0.833-^0-® 

0.968f|° 

0.891-Y-° 

0.9482jS-® 

0 . 960f I ® 

0.848?^-® 

0.739-2/® 

0.7450® 

0.8134--*“ 

0.814^-® 

0.9500® 


Melting 

Boiling 

Solubility in 10© Parts 

Point °C. 

Point °C. 

Water 

Alcohol Ether 

88 d. 


s. 

s. 8. 


189 

i. 

S. 8. 

4.5 

227 

i. 

s. s. 

-66.1 

187-8 

0 . 02920° 

00 00 ; 00 chi. 


21 6-81 5mm 

i. 

00 00 

66-7 

260-300 

si. s. h. 

s. s. 


(si. d.) 



97 


si. 8. h. 


24-5 

'] 91 10mm 

i. 

*s. 8. 

-44.5 

227-8757mm 

i. 

00 00 

-45 

207-8756nin. 

V. si. s. 

CO ; 8. bz. 00 

-4 

21 4752m.n 

V. si. 8. 

CO 00 

46-7 

218.5-9.5 

V. si. 8. 

120025® 71025® 


1 56-6220‘mi* 




227 

i. 


42 

270 




201-3 

i. 

8. 8. 


1 451 5n>m 




219-20 81. d. 



i. 

8. S. 




8. 8. 


2687‘«Omm 

0 . 520 ® 


57-8 

273 si. d. 

V. si. s. h. 

V. 8. h. V. 8. 

1 99-200 


0.06 c.; 

6; i. bz. ; 0. 6; s. ac. 



0.9 h. 

s. alk. 


237 




*237-40 

si. s. 

V. 8. V. 8. 

21 

218 

i. 

S. 8. 

75-6 

[ 

i.;8. a. 

8. h. 8. ; 8. chi. 


! 

1 260-70 81. d. 

i 



205-6 



42 

>300 

s. h. 

s. s. ; s. a. 

99 



s. 


25 




80-2 

si. s. 



1 1 974Smin 

i.; V. s. chi. 

V. S. V. s. 

-72.6 

99.1 

2 . 420 ® 

00 CO 


223.6 




205 d. 

V. si. s. 

CO 


1 74 . 5748niai 

0 . 0720® 

S. 00 ; 00 bz. 

<-79 

62-3 

si. s. 

00 00 


54 

si. s. 

00 00 


123-4 

V. si. s. 

00 00 


1 1 4745mm 

V. si. s. 

V. 8 . 00 


148.5753mm 

si. s. 

00 V. 8. 


Ethyl phenyl-benzyl-carbamate 5165 Ethyl phosphate 6188 


Ethyl-phenyinitrosoamlne 4885 Ethyl-propyl carbinol (n) 3626 


Ethyl phenyl-carbamate 5254 
Ethyl phenyl-cyanoacrylate 3031 
Ethyl-phenyl ether 5111 


Ethyl phosphite 6192 
Ethyl phthalate 2199, 3067 
Ethyl pi melate 2202 


Ethyl-propyl carbinol (iao) 3632 
Ethyl propyl-malonate 2203-4 





PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

3147 

Ethyl pyridine (3) 

/3-luticLine 

C 2 H 5 *C 5 H 4 N 

XX-242 

107.15 

3148 

pyridine (4) 


C2H5C5H4N 

XX-243 

107.15 

3149 

pyrrole (N) 

Et-pyrrolylamine 

C4H4N.C2H5 

XX-163 

95.14 

3150 

pyruvate 


CH3COCO2C2H5 

III-616 

116.11 

3151 

salicylate (o) 

Et hydroxybenzoic f 

HOC6H4CO2C2H5 

X-73 

166.17 

3152 

silicate, ortho 


Si(OC2H5)4 

1-334 

208.30 

3153 

stearate 


CtyHssCOa'CeHs 

11-379 

312.52 

3154 

succinic acid 


HOzC-CHCCzHs)- 

CH2CO2H 

11-660 

146.14 

3155 

sulfone chloride 

Et-sulfonyl chloride 

C2H5SO2CI 

IV-6 

128.58 

3156 

thioacetate (S) 


CH3COSC2H5 

11-232 

104.16 

3157 

thiocarbamate 

dithiourethane 

NH2CSSC2H5 

III-218 

121 .21 

3158 

thiocyanate 


C2H5SCN 

III-175 

87.14 

3159 

iao-thiocyanate 

ethyl mustard oil 

CzHs-NiC-.S 

IV-123 

87.14 

3160 

thioglycolate 


HSCH2CO2C2HS 

III-255 

120.16 

3161 

thioglycolic acid 

(S) 

C2H5SCH2CO2H 

III-248 

120.16 

3162 

thiourea 


C2H5NHCSNH2 

IV-117 

104.17 

3163 

toluate (o) 


CH3C6H4CO2C2H5 

IX-463 

164.20 

3164 

toluate (m) 


CH3C6H4CO2C2H5 

IX-476 

164.20 

3165 

toluate (p) 


CH3C6H4CO2C2H5 

IX-484 

164.20 

3166 

toluene (o) 

methyl-ethyl- 

benzene 

C2H5C6H4CH3 

V-396 

120.19 

3167 

toluene (m) 


C2H5C6H4CH3 

V-396 

120.19 

3168 

toluene (p) 


C2H5C6H4CH3 

V-397 

120.19 

3169 

p-toluene sulfonate 


CH3C6H4SO3C2H5 

XI-99 

200.25 

3170 

o-toluidine 


CH 3 'C 6 H 4 NHC 2 H 5 

XII-786 

135.20 

3171 

m-toluidine 


CH 3 C 6 H 4 -NHC 2 H 5 

XII-857 

135.20 

3172 

p-toluidine 


CH3C6H4NHC2H5 

XII-904 

135.20 

3173 

o-tolyl ether 

Et o-cresyl ether 

CH 3 *C 6 H 4 * 0 'C 2 H 5 

VI-352 

136.19 

3174 

m-tolyl ether 


CH 3 'C 6 H 4 " 0 'C 2 H 5 

VI-376 

136.19 

3175 

p-tolyl ether 


CH3C6H4OC2H5 

VI-393 

136.19 

3176 

p-tolyl sulfide 

Etp-cresyl sulfide 

CH 3 C 6 H 4 SC 2 H 5 

VI-417 

152.25 

3177 

triazoacetate 


NjCHe-COz-CzHs 

11-229 

129.12 

3178 

tribromoacetate 


Br3CC02CzH5 

11-221 

324.83 

3179 

trichloroacetate 


CIsC’COz'CzHs 

n-209 

191.45 

3180 

tripropylbenzene 

(iso) 

C 2 H 5 C 6 H 2 (C 3 H 7)3 


232.39 

3181 

undecylate (n) 


CioHzi COz’CzHs 

11-358 

214.34 

3182 

n-undecyl ketone 

tetradecanone-3 

CzHs'CO-CnHzs 

1-716 

212.36 

3183 

urea 


CzHs'NH'CO'NHz 

IV-115 

88.11 

3184 

urethane 

Et IS-Et carbamate 

CzHs-NHCOzCzH, 

IV-114 

! 117.15 

3185 

i valerate (n) 


CH3(CHz)3C02C2H5 

11-301 

1 130.18 

3186 

iso-valerate 


(CH 3 ) 2 CHCHr 

COz'CzHs/ 

n-312 

130.18 

3187 

vanillate (4,3;1 } 


H 0 (CH 30 )C 6 H 3 - 
COz’Cz H5 

X-397 

196.20 

3188 

vanillin 

3-Et 0-4-0 H-ben- 
zaldehyde; ethovan 

H0(C2H50)C6H3- 

CHO 

VIII-256 

166.17 

3189 

vinyl carbinol 

pentene-1-ol-3 

CHzrCHCHOHCzHs 

1-443 

86.13 

3190 

vinyl sulfide 


CHzcCHSCzHs 

1-434 

86.16 

3191 

violet base 

h6xaEt-4,4',4"-tri- 

iMHz-triPh- 

carbinol 

[(CzH5)2NCsH4]j 

COH 

XIII-759 

473.68 

! 


t See «}so No. 3072. 
Ethyl liyromucate 3050 
Ethyl-pyrrolylamine 3149 
Ethyl red 2144 
Ethyl eebaoate 2206 


Ethyl selenemercaptan 3071 
Ethyl suberate 22J0 
Ethyl succinate 2211-2 
Ethyl sulfate 2213 
Ethyl sulfinic acid 2905 


Ethyl sulfonic acid 2906 
Ethyl sulfonyl chloride 3155 
Ethyl sulfuric acid 3069 
Ethyl tartrate 2218, 3070 
Ethyl thioncarbamate 6450 



ORGANIC COMPOUNDS 


483 


Crystalline 
Form and | 

Specific 

Color 

Gravity 

Iq. 

0.959f® 

Iq. 

0.93620® 

Iq. 

0.888’6® 

col. Iq. 

1 .060^^® 

col. Iq. 

1.13?f® 

Iq. 

col. cr. 

0.936^® 



Iq. 

1 .35722.5° 

Iq. 

0 . 976^° 

If./et. 

Iq. 

0.996^^® 

col. Iq. 

1 . 004if ® 

Iq. 

1 .096’*® 

oil 

1.1 50-^:^® 

nd. 


iq. 

1 .032f|® 

Iq. 

1 .030^^® 

Iq. 

1.024ff® 

Iq. 

0.882^° 

Iq. 

0.86920°® 

Iq. 

0.862-Y-° 

mn. pr./al. 

1 .166^«-® 

Iq. 

0.948^® 

Iq. 



Iq. 

0.942-V-° 

Iq. 

0.959i-|^i® 

Iq. 

0.956§® 

Iq. 

1 0.966^® 

Iq. 

1 1 .002’7.5‘’ 

col. oil 

1.127M® 


79 

80 col. cr. 

81 !q. 

82 cr./Meal. 

83 nd. 

84 col. Iq. 

85 col. Iq. 

86 col. Iq. 


1 . 2131 *” 
0 . 981 -^:^® 
0.87720® 
0.867^® 


Melting 
Point °C. 


34.7-5.0 

98 


Boiling 
Point °C. 


Solubility in 100 Parts 
ter 1 Alcohol I E 


168.1 
1 99-201 


174-6 

1 44 . 6737mia 

135 


88 col. pl./aq. 


89 iq. 

90 col. Iq. 

91 


0.840H^° 

0.887’ 4" 


114.5- 4.7 

90.5- 1.5 


Ethyl thionurethane 6450 
Ethyl thiourethana 5921 
Ethyt-tofyl-benzyiamine 2988 
Ethyl vinyl ather 6438 
Ethyl xylene 2483-6 


Ethylal 2172 
Ethylene acetate 3445 
Ethylene benzoate 3447 
Ethylene bromide 1837 
Ethylene chloride 1994 


Ethylene chlorobromide 1343 
Ethylene diacetate 3445 
Ethylene dibenzoate 3447 
Ethylene dibutyrate 3450 
Ethylene dicaprate 3451 






PHYSICAL CONSTANTS OF, 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

3192 

Ethylene 

ethene 

CHziCHz 

1-180 

28.05 

3193 

bromohydrin 

glycol bromohydrin 

BrCHz-CHaOH 

1-338 

124.98 

3194 

chlorohydrin 

2 -chloro-ethanol -1 

CICHz-CHzOH 

1-337 

80.52 

3195 

cyanohydrin 

^-OH-propionitrile 

HOCHz'CHzCN 

III-298 

71 .08 

3196 

diamine 


NHz-CHzCHz-NHz 

IV-230 

60.10 

3197 

diamine HBr 


(CHzNH 2 ) 2 * 2 HBr 

IV-232 

221 .95 

3198 

diamine HCI 


(CH 2 NH 2 ) 2 * 2 HCI 

IV-232 

133.03 

3199 

diamine hydrate 


(CH 2 NH 2 ) 2 H 20 

IV-230 

78.12 

3200 

diamine iso- 

iso-valeryl-ethyl- 

C 12 H 28 O 4 N 2 


264.36 


valerate 

ene-diamine 




3201 

dicaprate 


(C9H,9C02)2C2H4 


370 . 56 





3202 

diphenyl ether 


(C6H50CH2)2 

VI.146 

214.25 

3203 

diphenylsulfone 


(C6H5-S02CH2)2 

VI-302 

310.37 

3204 

diphenylthioether 


(C6H5-S.CH2)2 

VI-301 

246.37 

3205 

diphthalimide 


(C.H 4 (CO)a;NCH 2 ], 

XXI-492 

320.29 


(N./VO 





3206 

disulfonic acid 


(H03SCH2)2 

IV -11 

190.19 

3207 

ethylidene oxide 

glycol-ethylidene- 

CH3CH:(OCHr)2 

XIX -8 

88.10 



diacetal 




3208 

iodohydrin 

2 -iodo-ethanol -1 

ICH 2 CH 2 OH 

1-339 

171 .98 

3209 

mercaptan 

ethandithiol- 1.2 

HSCH 2 CH 2 SH 

1-471 

94.19 

3210 

oxide 


CH 2 CH 2 O 

1 1 

XVII-4 

44.05 

3211 

thiocyanate 


(CH 2 SCN )2 

III- 178 

144.21 

3212 

urea 


(CH2NH)2C0 

XXIV -2 

86.09 

3213 

Ethylidene acetone 

Me-propenyl ketone 

CH3CH:CHC0CH3 

1-732 

84.11 

3214 

diacetate 

diacetoxyethane 

CH3CHt02CCH3)2 

11-152 

146.14 



(1.1) 




3215 

diurethane 


CH3CH:(NHC02* 

III- 24 

204 . 22 

i 



C2H5)2 



3216 

urea 


CH3CH:(NHC0NH) 

III-60 

86.09 

3217 

Eucalyptole 

cineole 

CioHisO 

xvn-24 

1 54 . 24 

3218 

Eugenol (1,3,4) 

allyl guaiacol 

C6H3(C3H5)(0CH3)- 

VI-961 

164.20 




OH 



3219 

acetate 


CH3'C02‘CioHn O 

VI-965 

206 . 23 

3220 

benzoate 

benzoyl eugenol 

CeHsCOzCioHnO 


268.30 

3221 

cinnamate 


C 8 H 7 CO 2 C 10 H 1 1 0 

IX-586 

294.33 

3222 

methyl ether 


C3H5C6H3:(0CH3)2 ’ 

VI-963 

178.22 

3223 

iso-Eugenol (1,3,4) 

propenyl guaiacol 

C6H3(C3H5)(0CH3)- 

VI-955 

164.20 




OH 



3224 

methyl ether 

Me isoeugenol 

C3H5-C6H3:(0CH3)2 

VI-956 

178.22 

3225 

Eugetinic acid 

(5;6,3,1) 

CH 30 C 6 H 2 ( 0 H)- 

X-441 

208.21 




(C 3 H 5 )C 02 H 



3226 

Eupittonic acid 


Ci9H8(0CH3)603 

VIII- 574 

470.46 

3227 

Euxanthone 

1,7-diOH-xanthone 

C0:(C6H30H)20 

XVIII-113 

228.19 

3228 

Evans blue 


C 34 H 26 4 ^5^4 


962.82 

3229 

Evernic acid 


CisHijOs-OCHa 

X-416 

332.30 

3230 

Everninic acid 

(6,4;2,1) 

H 0 (CH 30 )C 6 Hi- 

X-413 

182.17 




(CH 3 )C 02 H 



3231 

Evipan (1,5;5) 

N-Me-cyclohexenyl- 

C4H03N2(CH3)2- 


236.26 



methylbarbituric 

CeHg 



3232 

Fenchene (dl) 


C 10 H 16 

V-163 

136.23 

3233 

Fenchone (d) 


CioHieO 

VII-96 

152.23 


Ethylene dicaprylate 3452 Ethylene fluoride 2249 Ethylene maionic acid 6425 

Ethylene dicyanide 5661 Ethylene formate 3455 Ethylene nitrate 3462 

Ethylene dilaurate 3458 Ethylene glycol-, cf. glycol. Ethylene nitrite 3463 

Ethylene dimyristate 3461 Ethylene glycol 3444 Ethylene periodide 5812 

Ethylene dipaimitate 3464 Ethylene glycol diethyl ether 2139 Ethylene phenyl sulfide 3204 

Ethylene diphenyidiamine 2720 Ethylene imine 6430 Ethylene tetrabrornide 6721 

Ethylene dipropionate 3465 Ethylone iodide 2391 JEthylene tetrachloride 5741 

Ethylene distearate 3467 Ethylene lactic acid 3682 Ethylene tetraiodide 5812 




ORGAMC COMPOUNDS 


485 


No. 

Crystalline 
Form and 
Color 

3192 

col. gas 

3193 

col. iq. 

3194 

col. Iq. 

3195 

Iq. 

3196 

col. Iq. 

3197 

col. pr. 

3198 

mn. pr. 

3199 

col. Iq. 

3200 

wh. pd. 

3201 

col. pi. 

3202 

If./abs. al. 

3203 

nd./al. 

3204 

nd. 

3205 

nd./ac. 

3206 

nd. 

3207 

Iq. 

3208* 

col. Iq. 

3209 

Iq. 

3210 

Iq. 

3211 

pi. or nd. 

3212 

nd. 

3213 

col. Iq. 

3214 

col. Iq. 

3215 

nd. 

3216 

nd. 

3217 

col. oil 

3218 

oil 

3219 

pl./al. 

3220 

col. cr. 

3221 

col. nd. 

3222 

Iq. 

3223 

oil 

3224 

col. Iq. 

3225 

pr./aq. 

3226 

or. nd./al. 

3227 

yel. nd. 

3228 

b. pd. 

3229 

pr./al. 

3230 

cr. /aq. 

3231 

col. cr. pd. 

3232 

Iq. 

3233 

oil 


Specific 

Melting 

Boilina 
Point °C. 

Solubility in 100 Parts 

Gravity 

Point °C. 

Water 

Alcohol 

Ether 

0.975(A) 

0.566-^^^“ 

-169 

-103.9 

25.60°cc. 

360 cc. 

8. 

1 .772^° 


150 si. d. 

8. 

8. 






1.213^^° 

-69 

128.8* 

oo 

00 

OO 

1 . 0590° 


220-2754tnni 



2.3’*° 

0.900f^° 

8.5 

117.2 

GO 

8. 

CO ; i. bz. 

0.3 


subl. 


s. 

I. 

i. 

0.963^® 

10 

118 

oo 







129 






37-8 


i. 

8. 

V. 8. 


97-8 


8. h. 

s. ; 8. cht. 


179-80 


V. si. 8. h. 

8. h.; 8. bz. 

V. 8. h. ac. 


70 . 0-0 . 5 



233-4 


i. 

8. h. 

i. ; 8. bz. 


104 


V. 8. 


0.987J^® 

2.1975^° 

82.5766mni 

g525nim 

66.6; i. 
aq. CaClz 
s. 

8. 

OD 





1 .123«.5o 


146 

V. 8. alk. 

V. 8. 

8. NH4OH 

0.887^“ 

-111.3 

13.5747mn, 

CO 


V. 8. 


90 

d. 

si. 8. 

8. 

8. 


131 


8. 

8. h. 

V. Sl. 8. 

0.866^° 

1 22-4745min 

8. 


1 .061’*° 


1 68^^““ 

sl. S. 

OO 

d. alk. 

125-6 

1 70-80*o>*«“ 

8. h. 

! 

8. 

8. 


154 

d. 160 

i. 

8l. 8. 1 

i. 

0.927J*'’ 

1.5 

176-7 

1 .9150 

CO ; 8. oils 1 

oo ; 8. ac. 

1 .070tf° 


253.5 

V. sl. s. 

CD ; » chi. 

00 

1.087H” 

29-30 

281 -2^^*™™ 

i. 

8. 

8. 


70.5 

360 

i.; 8. act. 

8. h. 

8.; 8. chi. 


90-1 


i.; 8. act. 

8. h. 

8.; 8. chi. 

1 OSfilS® 


248-9 

i. 

25, 60% al. 

00 

1 

hC* 

-10 

267.5 

V. sl. s. 

CO 

1 .055**° 


263-4 

i. 

8. 

8. 

124 

d. 

V. sl. 8. c. 

8.; 8. 

8. 





(NH4)2C0, 



200 d. 


8. alk. 

sl. 8. h. abs. 

8. ac. 


240 

subl. 8l. d. 

i.; 8. alk. 

8. 

8. h. 
i. 

8l. 8. 

I. 


168-9 d. 


V. sl. 8. h. 

8. h. 

V. 8l. 8. 


170-1 d. 


V. sl. 8. h.; 

8. h. ; 8. 

V. sl. 8. 



8. EtOAc 
sl. 8. 

dil. NaOH 
8. h. 

143-5 

8l. 8. 

0.868’9® 

155-6 

0.948’«° 

5-6 

193-5 

I. 

V. 8. 

V. 8. 


* Constant b. p. mixt., 42.5^ aq. 95.8°. 
Ethylene tribromide 6105 
Ethylene trichloride 6155 
Ethyl idene chtorobromide 1342 
Ethylidene dibromide 1836 
Ethylidene dichloride 1993 
Ethyfidene diiodide 2390 
Ethylidene dimetjiyl ether 2415 


Ethylidene phenetidine 2913 
Ethyne 130 
Eubornyl 863 
Eudermol, cf. aikd. 

Eupyrin 6420 
Euresol 114 
Eurisol 114 

Euxanthic acid, cf. gtcde. 


Evipal 3231 
Evodiamine, cf. aIkd. 

Ewer and Pick's acid 4462 
Exalgin 4086 
F acid 4510 
Fantan 5171 
Fast green-J base 5672 
Fast red-D 3732 





PHYSICAL CONSTANTS OF 




No. 

Name 

Synoaytn 

Formula 

Beil. 

Ref. 

Formula 

Weight 

3234 

Fenthyl alcohol (dl) 


Cio H17OH 

VI-71 

154.24 

3235 

alcohol (d)(a) 

fenchol 

C,oH, 70 H 

VI-70 

154.24 

3236 

Ferulic acid (3;4,1) 

MeO-OH-oinnamic 

CH 30 C 6 H 3 ( 0 H)* 

X-436 

194.18 



acid 

CHiCHCOzH 



3237 

lao-Ferulic acid 

hesperetinic acid 

CHjOCfiHaCOH). 

X-437 

194.18 


(4;3,1) 


CHrCHCOzH 



3238 

Fiiicic acid 

filicin (1,1;2,4,6) 

(CH 3 ) 2 C 6 H 4 (: 0)3 

VII-856 

154.16 

3239 

Filixic acid 


C3SH40O12 

VIII-576 

652.67 

3240 

Flavianic acid 

2,4-diN02-1-naph- 

(N02)2C,oH4(OH)* 

XI-275 

368.27 



thol-7-sulfonic 

S 03 H- 3 H 20 



3241 

sodium salt 

naphthol yellow S 

C,oH 408 N 2 SNa 2 - 3 H 20 

XI-275 

412.25 

3242 

Flavaniline (a) 

p-aminophenyl- 

NH 2 C«H 4 -C 9 H 5 N- 

XXII-469 

234.29 



tepidine 

CH 3 ■ 



3243 


3-phenyl-benzo-4- 

C 6 H 40 C(C 6 H 5 ): 

XVII-373 

222.23 



pyrone 

1 






CHCO 

1 



3244 

Fluoran 


CzoHtzOj 

XIX-146 

300.30 

3245 

Fluoranthene 

idryl 

Ci 5 Hio 

V-685 

190.23 

3246 

Fluorene 


C 6 H 4 CH 2 C 6 H 4 

1 1 

V-625 

166.21 

3247 

Fluorenol 

diphenylene 

C6H4C6H4CHOH 

VI-691 

182.21 



carbinol 

1 _ 1 



3248 

Fluorenone 

diphenylene ketone 

C 6 H 4 CO C 6 H 4 

1 i 

VII-465 

180.19 

3249 

oxime 


C,2Ha:C:NOH 

Vn-467 

195.21 

3250 

Fluorescein 

resorcinol phthalein 

C20H12O5 

XIX-222 

332.30 

3251 

sodium salt 

uranin 

O 20 HioOsNftz 

XIX-225 

376.27 

3252 

chloride 

3,6-diCI-fluoran 

C 20 H 10 O 3 CI 2 

XIX-147 

369.19 

3253 

diacetate 

3,6-diAcO-fluoran 

-C24H16O7 

XIX-227 

416.37 

3254 

Fluorescin 

resorcinol phthalin 

C20H14O5 

XVin-358 

334.31 

3255 

Fluoro-acetic acid 


FCHz'COzH 

n-193 

78.04 

3256 

aniline (p) 


F-C 6 H 4 'NH 2 

XII-597 

111.12 

3257 

anisole (p) 


FC6H4OCH3 

♦VI-98 

126.13 

3258 

benzene 

phenyl fluoride 

CeHs-F 

V-198 

96.10 

3259 

benzoic acid (o) 


F*C6H4'C02H 

IX-333 

( 140.11 

3260 

benzoic acid (m) 


FC6H4CO2H 

IX-33a 

; 140.11 

3261 

benzoic acid (p) 


FC6H4CO2H 

IX-333 

140.11 

3262 

bromobenzene (p) 


FC6H4’Br 

V-209 

1 175.01 

3263 

chlorobenzene (o) 


FC 6 H 4 CI 

*V-110 

130.55 

3264 

chlorobenzene (m) 


FC6H4'CI 


130.55 

3265 

chlorobenzene (p) 


F-C6H4'CI 


130.55 

3266 

chlorobromo- 


CHClBrF 

1-67 

147.39 


methane 





3267 

chloromethane 


CH 2 CIF 

1-60 

68.48 

3268 

dibromomethane 


FCHzCHBrz 

1-92 

205.88 

3269 

dibromoethane 

(2;i,2) 

FCHBrCHzBr 

1-92 

205.88 

3270 

1,1-dichloro-1,2-di- 


CIzCBrCHFBr 

1-93 

274.77 


bromoethane (2) 





3271 

dichloromethane 


FCHCI 2 

1-61 

102.93 

3272 

iodobenzene (p) 


FC6H4-I 

V-220 

222.01 

3273 

naphthalene (a) 

naphthyl fluoride 

CioHXtF 

V-540 

146.16 

3274 

nitrobenzene (p) 


N02C6H4*F 

V-241 

141.10 


Fast scarlet 733 Perron 3888 Fire damp 4061 

Fast yellow 4996 Ferulic methyl ketone 64 T6 Fisetin 6805 

Fenchol 3235 Filicin 3238 Flavin 5807 

Feraconitine, cf. aikd. Filicinic acid 3238 Flavopurpurin 6214 








ORGANIC COMPOUNDS 


No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

MeliinR , 
Point °C. 

Boiling 
Point °G. 

Solubility in 100 Parts 

Water 

Alcohol 

Ether 

3234 

col. cr. 

0.935^0® 

33-5* 

201 

si. s. 



3235 

col. pr. 

0.964^^®-° 

45-7 

201-2 

si. s. 

s. 

8 .; s. pet 

3236 

pr./aq. 


169-70 

d. 

s. h. 

8 . ; si. 8 . bz. 

8 l. s. 

3237 

nd. or pr. 


225-8 





3238 

col. cr./al. 


213-5 d. 

subl. si. d. 

1 .4h. 

10 h. 

si. s. 

3239 



184 d. 





3240 

pa. yei. 


100; 140- 

d. >175 


V. 8 . 



nd./HCI 


50(anh.) 





3241 








3242 

yel. nd./al. 


83-4 



8 . 

8 .; s. bz. 

3243 

col./lg. 


97 


i. 

8 . 

a. 

3244 



180 


8 . H 2 SO 4 

a. HNOi 


3245 

nd./al. 


109-10 

250-1«Omm 

i. 

V. 8. h. 

V. s. 

3246 

col. cr./at. 


115-6 

293-5 

i. 

s. h. 

8 . 

3247 

nd./aq. 


153 



s. 

8 . 

3248 

yel. rhb. 


83-4 

341.5 

t. 

V. a. 

V. 8 . 

3249 

nd. 


192-3 


s. chi. 

i. pet. 


3250 

yel. red pd. 


d. >290 


V, si. s. h. 

s. h.; 8 . alk. 

8 . h. ac. 

3251 

Of. red pd. 




8 . 

al. a. 


3252 

col. cr. 


252 


i.; s. chi. 

V. si. s. 

8 . h. bz. 

3253 

col. cr./et. 


201-5 


i. c. alk. 

V. al, a. 

8 . ac. 


bz. 







3254 

col. nd./ac. 


125-7** 


i.; 8. alk. 

8. i 

8 . 

3255 

cr. 


33 

165 




3256 

oil 

! 1.173^® 

1 - 0.8 

1 37753inm 

V. si. s. 



3257 

col. Iq. 


-43.5 

156-7 




3258 

col. iq. 

1.024^" 

-41.2 

85-6 

i. 

CO 

CO 

3259 

nd./aq. 


120-2 


B. h. 

a. 

8 . 

3260 

If. /aq. 


124 


si. s. h. 



3261 

mn./aq. 


182-4 


si. s. h. 

8 . 

a. 

3262 

col. Iq. 

1 . 597 :^:^® 

-8 

1 527®®®»® 

i. 

V. S. 

V. s. 

3263 

Iq. 


-42.5 

138774mi« 




3264 

col. Iq. 



123-5 




3265 

col. Iq. 

1 . 226^f 

-26.9 

1 30756mn, 




3266 

col. Iq. 

1.906’®® 

<-65 

38 




3267 

gas 




1 

d. j 

j 

. , , 1 


3268 

Iq. 



117.5 




3269 

col. Iq. 

2. 257’ 7® 

-54 

1 22 . 5^®’“®* 




3270 

col. Iq. 

2.13023® 


163.5 




3271 

gas 

1 .4260° 

-127 

14.5 

i. 

s. 

8 . 

3272 

col. Iq. 


-18 (-27) 

183.2’®o»«* 

i. 

s. 

8. 

3273 

Iq. 

1.133H--® 

-8 

212-6 

s. bz. 

s. ; s. ac. 

8 . chi. 

3274 

pa. yel. cr. 

1.320^® 

27(21.6) 

205 



i 


* Rapid heating, m. p. 37-8®. 

Solvent free cryete. m. p. 253-4‘ 
Fluoro-ethane 3048 


Fluoro-ethylene 6439 
Fluoro-methane 4240 
Fluoro-octane 4978 


PHYSICAL CONSTANTS OF 



Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 


Fluoro 





3275 

pentabromoethane 


Br 3 C'CBr 2 F 

1-95 

442.60 

3276 

pentachloroethane 


CUCCCIzF 


220.31 




3277 

tetrabromoethane 


BrjCCHBrF 

1-95 

363.69 

3278 

tetrachloroethane 


CI 3 CCHCIF 

1-86 

185.86 

3279 

toluene (o) 


CH 3 C 6 H 4 F 

V-290 

110.13 

326d^ 



CH3C6H4-F 

V-290 

110.13 

3281 

toluene (p) 


CH 3 C 6 H 4 F 

V-290 

110.13 

3282 

tribromoethane 


BrCHzCFBrz 

1-93 

284 . 78 

3283 

tribromoethane 


BrzCHCHBrF 

1-93 

284 . 78 

3284 

trichloroethane 


CIzCHCHClF 

1-85 

151 .41 

3285 

trichloroethylene 


FCIC-.CClz 


149.39 




3286 

trichloromethane 


CI 3 CF 

1-64 

137.38 

3287 

Fluorofortn 

trifluoromethane 

CHFj 

1-59 

70.02 

3288 

Formaldehyde 

methanal 

HCH:0 

1-558 

30.03 

3289 

Formaldehyde 

a-trioxy methylene 

(CH20)3 

XIX-381 

90.08 


(meta) 





3290 

Formaldehyde 


(CH 20 ),-xH 20 

1-566 

(30.03) 


(para) 





3291 

acetamide 

formicin t 

CH 3 CONHCH 2 OH 

11-178 

89.09 

3292 

bisulfite Na 


CH 20 HS 03 NaH 20 

1-578 

152.11 

3293 

hydrosulfite 

hydrosulfite N. F. 

CH20Na2S204 H 20 

1-578 

222.16 

3294 

oxime 

formaldoxime 

HzCrNOH 

1-590 

45.04 

3295 

splfoxalate Na 

formosui 

CH 20 HS 02 Na- 2 H 20 

1-577 

154.12 

3296 

Formamide 


HCONHz 

11-26 

45.04 

3297 

Formamidine 

salts only known 

HN:CHNH 2 

11-90 

44.06 

3298 

Formamidoxime 

isuretin 

HzNCHrNOH 

11-91 

60.06 

3299 

Formanilide 

formylaniline 

C 6 H 4 NHCHO 

XII-230 ' 

121 .13 

3300 

sodium salt 


C 6 H 5 N(Na)CHO 

XII-233 

143.12 

3301 

Formic acid 

methanoic acid 

HCO 2 H 

II -8 

46.03 

3302 

sodium salt 

sodium formate 

HC 02 Na 

11-14 

68.02 

3303 

thallium salt 

thallous formate 

HCO 2 TI 

11-16 

249.41 

3304 

Formyl acetone 


HO CHiCH CO CHs 

1-767 

86.09 

3305 

amino- 1 , 3-di- 

form-m-xylidide 

(CH3)2C6H3NH0CH 

XII-1109 

1 

149.19 


methylbenzene 

(vis) 





( 2 ) 





3306 

diphenylamine 

N-Ph-formanilide 

H.CO-N(C6H5)z 

XII-235 

197.23 

3307 

hydrazine 

formhydrazide 

HzNNH-CHO 

11-93 

60.06 

3308 

phenylhydrazine 


CeHsNHNHCHO 

XV-233 

136.15 


OS) 





3309 

thioaldehyde 


CH2(SCH2)2S 

I I 

XIX-382 

138.26 

3310 

Fraxin X 


I 1 

Ci^HijOto " 4 * ftC|» 


370 . 30 

3311 

Fructoeamine (d) 

fso-giucosamine 

C6H,,05(NH2) 

IV-332 

179.17 

3312 

Fucose 


C 5 Hn 04 CH 0 

1-876 

164.16 

3313 

Fulminuric acid 

iao-cyanuric acid 

NCCH(N02)C0NH2 

11-598 

129.08 

3314 

Fumaric acid 

butendioic acid 

(:CHC02H)2 

11-737 

116.07 


(trans) 





3315 

amide 


(:CHC0NH2)2 

11-743 

114.10 

3316 

chloride 

fumaryl chloride 

(:CHC0CI)2 

11-743 

152.97 

3317 

Furfural (3) 


C 4 H 3 OCHO 


96.08 

3318 

Furfural ( 2 ) 

furfurol 

C 4 H 3 OCHO 

XVII-272 

96.08 


t Formioin is a commercial syrupy product. | See also Giucoside table. 
Fluoro-propane 5406-7 Formaldoxime 3294 

Fotlicutin 2903 Formamine 3599 

Formaldehyde dIacetate 4430 Formhydrazide 3307 

Formaldehyde diethylacetal 2172 Formicin 3291 

Formaldehyde dimethylacetal 4424 Formin 3599 

Formaldehyde dipropyiacetal 5458 Formonitrile 3714 

Formaldehyde trimethyleneacetai 6285 Formopan 3295 


Formosui 3295 
Formyl-aniline 3299 
Formyl-diethylamine 2173 
Formyl-salicylic acid 168 
Formyl-xylidine 3305 
Form-xylidide 3305 
Foreiing's acid-I 4551 



ORGANIC COMPOUNDS 


489 



Specific 

Meltina 

Boillns 

Solubility in 100 Parts 

Color 

Gravity 

Point *’C. 

Point °C. 

Water 

A.Icohol 

Ether 

col. cr. 


176 d. 

subl. 120 

s. bz., chi. 

si. s. c. 

s. 

col. cr. 

1 . 74250 

100 

136.8 

i. 



Iq. 

1 .93916° 


103.523'nm 




coi. Iq. 

1 .63116 70 


116.5 




col. Iq. 

1 .00413 20 

-80 ± 

115-6 

i. 

s. 

s. 

col. Iq. 

0 . 99713.40 

- 110.8 

115-6 

i. 

8. 

s. 

col. Iq. 

1 . 001 -^:^® 


116-7 

i. 

S. 

8 . 

col. Iq. 

2.60517-50 


162 7757mia 




col. Iq. 

2.67418° 


178 




col. Iq. 

1 . 550170 


103 

i. 

CD 

00 

col. Iq. 

1 . 530250 

-82 

71 .0 

d. 



col. Iq. 

1 . 49417.20 


24.9 

i. 

CX> 

CD 

gas 



2D40fctm. 




gas 

0.81 5 -200 

-92 ± 

-21 

V. s. 

V. s. 

V. 8. 

wh. solid 

1.1765° 

64; subl. 46 

114.5759mm 

21250; 

s. 

8 .; 8 l.s.pet. 





w h. 



wh. amor. 


150-60 

subl. 120 ± 

20-30*80 

i. 

i. 

hyg. cr. 

1.2 

50-2 ± 

d. 

V. s. 

V. s. 

i. 

nd./aq. 






8 . Me ai. 

nd. 




s. 






84 

10-20 



hyg. nd./ 


63-4 

d. >125 

50-60 

i. abs. 

i.; i. bz. 

aq. 







Iq. 

1.139^® 

2 

193 

00 

00 

V. sl. 8. 

rhb. 


104-5 


V. s. ; 1. bz. 

V. si. 8. 

V. sl. 8 . 

mn. 

1.147H° 

47 

216120min 

si. s. 

V. s. 

8. 





d. 

V. si. s. 


col. iq. 

1 . 220 ^® 

8.6 

100.8 

1 00 

CO 


mn. 

1.919 

124 

d. 

70 

sl. s. 

i.; s.gly. 

cr. 


95 


500*0° 



exists only 







as salts 







nd./al. 


1 64-5* 



8. 


rhb./al. 

1 . 230^® 

73-4 

189-90’ 3mm 

i. 

8. 

s. ; s. bz. 

pi. or nd. 


54 


V. 8. chi. 

V. 8. ; s. bz. 

V. 8. 

If./al. 


145-6 


8. h. 

8. 

sl. 8 . bz. 

pr./chl. 


247(218) 

subl. 150 

si. s. h. 

j 

8 l. 8. 

sl. 8 .; 8. bz. 

nd./al. 


-H 2 O, 110 


8. h. 

8. h. 

j 

syrup 





s. 

i. 

nd. 


145 


V. s. 

V. sl. s. 


pr./al. 


145 d. 


V. s.; i. bz. 

V. s. 

V. sl. s. 

col. pr. 

1 .635-^-® 

286-7** 

290 

0.7*31°; 

5 . 7529.70 - 

0.7250 



subl. 7200 


9 . 8 * 00 ° 



pr./aq. 


d. 265-70 


8. h. 

sl. s. h. 

i. ac.; i. chi, 

col. Iq. 

1 .415|^° 


161-4 

d. 

d. 


iq. 

1 . 111 .|g° 


1 4473Znun 




la. 

1.1593^® 

-38.7 

161 .7760mm 

9 . 1*30 

00 

00 


When heated rapidly, m. p. 176-7°. ** In sealed tube. 

Forsling's acid-Il 4550 Fructose 3616 

Frangulin, cf. gicde. Fructosone 3368 

Frangulinic acid 2874 Fruit sugar 3616 

Franguloside, cf. gicde. Fuchsine 5571 

Fraxin. cf. gicde. Fuchsine (para) 5039 

Fraxinin, of. gicde. Fuchsine carbinoi base 5570 

Freon 2246 ’ Fuchsone 2741' 


Fumarine, cf. aikd. 

Fumaryl chloride 3316 
Furacrolein 3347 
Furan 3327 

Furan carboxylic acid 3339-40 
Furan tetrahydride 5773 
Furfuracr olein 3347 






«90 


PHYSICAL CONSTANTS OP 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

3319 

Furfural acetone 


C 4 H 30 CH:CHC 0 *. 

XVII-306 

136.14 




CHs 



3320 

acetophenone (<») 


C 4 H 30 CH:CHC 0 - 

XVII-353 

198.21 




CfiHs 



3321 

diacetate 


C 4 H 30 CH( 02 CCH 3)2 

XVII-278 

198.17 

3322 

oxime (a)(syn) 

furfuraldoxime 

C 4 H 30 CH:N 0 H 

XVII-2B1 

111.10 

3323 

oxime 


C 4 H 30 CH:N 0 H 

XVII-281 

111.10 

3324 

phenylhydrazone 


C 4 H 30 CH;NNH- 

XVII-2B2 

186.21 




CeHs 



3325 

2-thiohydantoin (5) 


CONHCSNHC: 


194.20 


1 1 
CHC4H3O 



3326 

Furfuramide 


(CsH40)3N2 

XVII-281 

268.26 

3327 

Furfuran 

furan 

CH:CHCH:CHO 

1 1 

XVII-27 

68.07 

3328 

Furil (a, a) 

difurfuroyl 

(C 4 H 30 C 0)2 

XIX-166 

190.15 

3329 

dioxime (8yn)ia) 


(C 4 H 30 C:N 0 H) 2 - 

XIX-166 

238.20 




H2O 



3330 

dioxime (fi) 


(C 4 H 30 C:N 0 H )2 

XIX-166 

220.18 

3331 

Furfuryl acetate 


C4H3O-CH2O2CCH3 

XVII-112 

140.13 

3332 

alcohol 

a-furyi carbinol 

C 4 H 30 'CH 20 H 

XVII-112 

98.10 

3333 

amine 


C4H3OCH2NH2 

XVIII-584 

97.11 

3334 

butyrate (a) 


C3 H7C02 CH2-C4H30 


168.19 

3335 

chloride (a) 


C 4 H 30 'CH 2 CI 


116.55 

3336 

furcate (a) 

furfuryl 

C 4 H 30 C 02 CHr 


192.16 



pyromucate 

C4H3O 



3337 

mercaptan (a) 


C4H3OCH2SH 


114.16 

3338 

propionate (a) 


C 2 H 5 C 02 CH 2 - 


154.16 



C4 H3O 


3339 

Furoic acid OS) (3) 


C4H3OCO2H 

*XVIII-439 

112.08 

3340 

acid (a)(2) 

pyromucic acid 

C 4 H 30 C 02 H 

XVIII-272 

112.08 

3341 

amide (a) 

pyromucamide 

C 4 H 30 C 0 ’NH 2 

XVIII-276 

111.10 

3342 

amide (fi) 


C4H3OCONH2 


111.10 

3343 

anhydride (a) 

pyromucic anhydride 

(C 4 H 30 C 0)20 

XVIII-276 

206.15 

3344 

chloride (a) 

furoyl chloride 

C4H30COCI 

XVIII-276 

130.63 

3345 

nitrile (a) 

2-cyanofuran 

! C4H3O-CN 

XVIII-278 

93.08 

3346 

Furoin (a^) 


C 4 H 30 CH 0 H'C 0 - 

XIX-204 

192.16 




C4H30 



3347 

Furyl-acrolein 

fur (fur)acrolein 

1 C 4 H 30 CH:CHCH 0 

XVII-305 

122.12 

3348 

acrolein oxime 


C 4 H 30 (CH) 3 N 0 H 


137.13 

3349 

acrylamide 


C4H30CH:CH- 

' XVIII-300 

137.13 




1 CONH2 

1 


3350 

acrylic acid 

(stable form) 

C 4 H 30 CH:CHC 02 H 

XVIII-300 

138.12 

3351 

acrylic acid 

(labile form) 

C«H 50 C 02 H 

XVIII-301 

138.12 

3352 

Gallamide (3,4,5;1) 

gallamicacid 

(HO) 3 CeH 2 CONH 2 * 

X-487 

196.16 




liFl20 



3353 

Gallocyanine 

solid violet 

C15HJ2O5N2 

XXVII-438 

300 . 26 

3354 

Geranyl acetate 

geraniol acetate 

CH3CO2C10H17 

11-140 

196.28 

3355 

fi-butyrate 


C3 H7'C02’CioHi7 

11-272 

224.33 

3356 

formate 


HCOz-CioHn 

11-23 

182.25 

3357 

Germanium tetra- 

tetraEt germanium 

(C2H5)4Ge 

IV-631 

188.84 


ethyl 






Furfuraldoxime 3322*3 
Furfurol 3318 
FurfuryJ pyromucate 3336 
Furfurytidene, cf. furfural. 
Furoyl chtoride 3344 
Furyl, cf. also furfuryl. 
Fury I car bind 3332 
Fury I cyanide 3345 


Furylidene acetic acid 3350-1 
Fustic 5806 
Fustin, cf. glcde. 

Q acid 4495-6 
Qaiactonic acid 3946 
Qaiactose 3617 
Gal I acetophenone 6211 
Qallamic acid 3352 


Gallic acid 6223 

Gallic acid dimethyl ether 5686 

Gallic acid tri methyl ether 6242 

Qallicin 4249 

Gallobromoi 1841 

Gamma acid 338 

Garantose 6579 

Gardena! 5113 









ORGANIC COMPOUNDS 


491 


No. 

Crystalline 
Form en4 
Color 

Specific 

Gravity 

Meltins 
Point ®C. 

Boiling 
Point ®C. 

Solubility in 100 Parts 

Water 

Alcohol 

Ether 

3319 

col. nd. 


39-40 

135-753a>m 

i. 

ft. 

8.; 8. chi. 

3320 

oil 

1 .114200 


317 




3321 

col. cr./pet. 


52-3 

220 

i.; s. bz. 

s. 

V. 8. 

3322 

nd./lg. 


90-1 

201-8 si. d. 

V. si. s. c. 

s. ; s. bz. 

8. ; s. ac. 

3323 

nd./lg. 


74-5 




V. 8. 

3324 

yel. If./al. 


97-8 


i.; i. ig. 

s. 

8. 

3325 



250-2 





3326 

nd./al. 


117-21 

250 d. 

i.; d. a. 

8. 

S. 

3327 

col. Iq. 

0 . 9373 ^® 


31 _2756mto 

i. 

8. 

ft. 

3328 

yel. nd./bz. 


165-6 


i.; s. chi. 

sl. 8. 

8l. ft. 

3329 

col. nd./aq. 


166-8 


V. si. s. bz. 

V. S. 

V. ft. 

3330 

cr./Ig.-et. 



188-90 d. 




V. sl. 8. 

3331 

col. oil 

00 


175-7 

i. 

s. 

ft. 

3332 

oil 

1 .129^2^® 


1 69 . 

«» ; slow d. 

8. 

8. 

3333 

Iq- 

<1 


145754nM» 

00 

S. 

ft. 

3334 

col. Iq. 

1 .053^0-° 


212-3 

V. sl. S. 

s. 

•» 

3335 

col. Iq. 

1.178^:^® 


492 Sni[a 

i. 

s. 

S. 

3336 

col. Iq. 

a1 . 33 

a19.5 

>350760 d. 

i.; i. pet. 

00 ; 00 bz. 

00 ; 00 chi. 



41.40 

427.5 , 





3337 

col. oil 

1 . 1 32-3^® 


i S465B)jn 




3338 

col. Iq. 

1.109^® 


195-6 

V. sl. s. 

8. 

a> 

3339 

col. nd./aq. 


121-2 

105-1 01 

8. h. 

ft. 

V. 8. 

3340 

mn. pr. 


133-4 

230^2 

3.615®; 

s. 

S. 




8ubl.> too 

d. >250 

25 h. 



3341 

cr. 


142-3 

subl. >100 




3342 

cr. 


169 





3343 

nd./al. 


73 

325 d. 


s. 

8. 

3344 

col. Iq. 


-2 toO 

173-6 

sL d. h. 

sl. d. h. 

S. 

3345 

col- Iq. 



146-8 

V. sl. s. 

00 

CO 

3346 

pa. brn. 


138-9 

d. 

V. sl. s. h. 

sl. s. h.; s. 

sl. 8. 


nd./Me ai. 





h. toluene 


3347 

yel. nd./lg. 


64 

>200 d. 

I. 

s. 

8. 

3348 

yel. nd. 


103-5 


i. 

8. 

8. 

3349 

sc./aq. 


168-9 


V. si. s. c. 



3350 

nd./aq. 


141 

286 d.; in 

0.2 0 .; 

s.; V. 8. ac.; 

V. s.; i. Ig.; 





vac. subi. 

8. h. 

1 . 519® bz. 

i. CS 2 

3351 

pr. or pi. 


103-4 


s. h. 

7 . 519 ® bz. 


3352 

If./aq. 



244 d- 

s. h. 

s. 





(anh.) 




3353 

gn. cr. 




v. sl. 8. h. 

8. ; 8. act. 

8. alk. 

3354 

col. Iq. 

0.91715® 


242-5764 d. 

V. sl. 8. 

s. 

CO 

3355 

col. !q. 

0.901^® 


151-318mro 

i. 

8. 

S. 

3356 

col. Iq. 

0.927^° 


113_415min 

i. 

8. 

8. 

3357 

col. Iq. 

0.99lM;f® 


160 

i. 




Qardenidin 1555 
Gardenin 1555 
Garlic oil 1684 

Gas (for war) 1247; 1303; 1473; 

1985; 4697 
Qaultherin, cf. gtcde. 

GC solvent 3446 
Gelsemine, cf. alkd. 


Gelseminic acid 5604 
Gelseminine, cf. alkd. 

Genol 4117 

Gentian violet base 3592 
Gentian violet dye salt 3593 
Gentisic acid 2317 
Geoff royine 4405 
Geranial 1512 


G^aniol 2517 
QeC^idl acetate 3354 
Q^r€^niofH)utyrate 3335 
Qerarflpi formate 3356 
QeMq^ 'tetrahydride 2520 
Qeraniold^e,2402 
Glaucine,;.^. alkd« 

Glaurin 2234 





m 


PHYSICAL CONSTANTS W 


Synonym 


Gluco-a-hoptose 

(d) 

Gluconic acid 

Ca salt 
j-lactone 

Glucoso (a) penta- 
acetate (d) 


pentabutyrate 

pentapropionate 

phenylhydrazone 

phenylhydrazone 

09) 

Glucoaone (d) 
Glucosoximo (d) 
Glutaconic acid 


Ca gluconate 
gl ucono-5-lactone 
penta-acetyl 
glucose 


pentendioic acid 


Glutamic acid (dZ) glutaminic acid 


acid (f)( + ) 
acid HCi (d) 
amide (dl) 

amide (Z)(+) 

Glutaric acid 
nitrile 

Glutathione 
Glyceric acid {dl) 
aldehyde (dl) 

Glycerol 

acetate, mono 
acetate, di 
amine, di (<* 7 ) 

amine, mono (a) 

i»o-amyl ether 
iao-amyl ether 

bromohydrin, 
di (a) 

bromohydrin, 
di (/ff) 

o-butyl ether 
n-butyl ether 


n-butyrate, mono a-monobutyrin 


chlorohydrin, di 

(«) 

chlorohydrin, di 


1 .3- dichloro-2-pro- 
panol 

2.3- dichloro-1-pro- 


or-NHz-glutaric 

aciduiin 

glutamine 

Z-glutamine 
pentandioic acid 


dihydroxy-propionic 

glycerin 
monacetin f 
diacetin 

1. 3 - diNH 2 - 2 -pro- 
panol 

1 -NH 2 - 2 , 3 -pro- 

pandiol 

(di)(«7) 

(mono)(«) 

1.3- dibromo-2-pro- 
panol 

2 . 3- dibromo-1 -pro- 
panol 

(di)(«7) i 

(mono)(a) I 


Formula 

Beil. 

Ref. 

Formula 

Weight 

CrHuOr 

1-934 

210.18 

CH20H(CH0H)4* 

III-542 

196.16 

COiH 



Ct2H220i4Ca*H20 

III-544 

448.39 

CgHioOe 

♦XVIII-405 

178.14 

C6H706(C0CH3)5 

11-159 

390.34 

C6H706(C0CH3)5 

11-159 

390.34 

C6H706(C0C3H7)5 


530.60 

C6H7 06(C0C2H$)5 


460.47 

CfiHsNH-NrCsHizOs 

XV-221 

270.28 

CsHsNHNiCeHizOs 

XV-221 

270.28 

C 4 H 9 O 4 CO.CHO 

1-932 

178.14 

C 6 H, 205 :N 0 H 

1-902 

195.17 

HO 2 CCH 2 CH: 

11-758 

130.10 

CH.CO 2 H 



H 02 CCHNH 2 - 

IV-493 

147.13 

(CH 2 ) 2 C 02 H 



C 5 H 9 O 4 N 

IV-488 

147.13 

C 5 H 9 O 4 NHCI 

IV-491 

183.60 

H 02 CC 3 H 5 NH 2 C 0 - 

IV-491 

146.15 

NHi 



C5H,o03N2 

IV-491 

146.15 

CH 2 (CH 2 C 02 H )2 

11-631 

132.11 

CH 2 (CH 2 CN )2 

11-635 

94.11 

C,oH,706N3S 


307.32 

HOCH 2 CHOHC 02 H 

III-392 

106.06 

HOCH 2 CHOHCHO 

1-845 

90.06 

CH0H(CH20H)2 

1-502 

92.09 

C5Hio04 

11-146 

134.13 

H0C3H5(02C*CH3)2 

11-147 

176.17 

CH0H(CH2NH2)2 

IV-290 

90.13 

CH20HCH0H- 

IV-301 

91.11 

CH 2 .NH 2 



(C 5 HnOCH 2 )z:CHOH 

1-513 

232 . 35 

CHzOHCHOH- 

1-513 

162.22 

CHz-OCsHn 



(CH 2 Br) 2 :CHOH 

1-365 

217.91 

BrCHzCHBr- 

1-357 

217.91 

CH 2 OH 



(C 4 H 90 CH 2 ) 2 :CH 0 H 


204.30 

CHzOHCHOH- 


148.20 

CH 2 OC 4 H 9 



C 3 H 7 C 02 CH 2 - 

11-273 

162.18 

CHOHCH 2 OH 



(CHzCDziCHOH 

1-364 

128.99 

Cl CH 2 CHCI CH 2 OH 

1-356 

128.99 


t Mixture of both isomera. 
Gluoo-chioral 1289 
Qluco-flailin, cf. glcde. 
Qluoosamine (tao) 3311 
Glucose 3618 


Glucose dimethyl-ketal 60 
Qiucosido-methyl salicylate, cf. glcde. 
Qlucosido-salicylaldehyde, cf. glcde. 
Gluside 5579 
Glutamine 3374-5 






ORGANIC COMPOUNDS 


493 


No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Melting 
Point °C. 

Boiling 
Point °C. 

Solubility in 100 Parts | 

Water 

Alcohol 

Ether 

3358 

rhb. 


180-90 d. 


10140. 








V. s. h. 

abs. al. 


3359 

syrup 




s. 

i. abs. al. 

i. 

3360 

col. nd./aq. 




3.816.50 

i. 

20 h. aq. 

3361 

nd./al. 


153 


d. 



3362 

mn. nd./al. 


112-3 


0.1518 50; 

1 . 319 ° 

2.815° 






i. pet. 

abs. al. 


3363 

mn. nd./al. 


131-2 

subl. vac. 

0.118°; 

0. 819° 

2.115° 






i. pet. 

abs. al. 


3364 

pa. yel. Iq. 

1 . 094250 


2281 -S***"' 

i. 

s. 

s.; s. chi. 

3365 

pa. yel. Iq. 

1 .151250 



i. 

s. 

3 . ; s. chi. 

3366 



1 59-60 





3367 



140-1 





3368 

amor. 







3369 

nd./Me al. 




137-8 



V. si. s. 

1 . 

3370 



137-8 





3371 

cr./aq. 



1 .460 

199 d. 


1 .5200 

V. si. s. 

V. si. s. 

3372 

rhb. 

1 . 538-Y'° 

224-5 d. 


0 . 72 ®° 

i. abs. 

i. 

3373 

rhb. 


202-4* 


33.3 c.* 

i. HCI 


3374 



256 


3.618° 



3375 

nd./aq. al. 


186 



3.618° 

0.000525° 

V. si. 8. 

3376 

col. cr. 

1 .429150 

97.5 

20020n«o 

63 . 92 ®® 

V. s. abs. 

V. s.; s. bz. 

3377 

col. Iq. 

0.989250 

-29 

285-7 

s. 

8. 

i. 

3378 

col. pr. 


190-2 d. 


s. c.; d. h. 

i. abs. 

i. ; i. ac. 

3379 

syrup 





00 

00 

i. 

3380 

nd. or pr. 


142 


1 s* 

si. s. 

si. 8. 

3381 

col. Iq. 

1 .260Y-° 

17.9** 

290 

' w ; i. bz. 

CO ; i. pet. 

1.; i. chi. 

3382 

col. oil 

1 . 20 


158l65min 

^ V. s. 

V. 8. 

si. s.; i. bz. 

3383 

col. Iq. 

1.178H" 

40 

175-6^"‘« 

s. 

s. 

si. s. 

3384 

col. hyg. 

1. 09611° 

42 

1301Ominj. 

CO ; d. act. 

w ; i. bz. 

i.; i. ecu 

3385 

oil 

1.185H" 


264sl. d. 

s. 

s. 

i.; i. bz. 

3386 

col. Iq. 

I 0.903M® 



270-2 

i. 

00 

00 

13387 

col. Iq. 

0.987f|° 


260-2 

8. 

GO 

00 

3388 

col. Iq. 

2.1118° 


219 

j 



3389 

col. Iq. 

2. 168®® 


219 sJ. d. 




3390 

col. Iq. 



121-51 

i. 

00 

GO 

3391 

col. Iq. 

0.945fr 


1 33-718mni 

s. 

00 

GO 

3392 

col. Iq. 

1.09 


269-71 

00 



3393 

col. Iq. 

1.367-=?^° 

<-20 

1 74 . 3760mm 

1 220°, 

00 

a> 






19700 



3394 


m 


182-3 

14.5 










* Heated rapidly, m. p. 213®; d. - HCI, In aq. Glycerin(e) 3381 

** Solidifies at much lower temp. Glycerol, cf. also glyceryl. 

Qlutaminic acid 3371 





PHYSICAL CONSTANTS Oi 


No. 

Name 

Synotiym 

Formula 

Beil. 

Ref. 

Forrnvia 

Weight 


Glycerol 





3395 

chlorohydrin, mono 

a-chlorohydrin 

CH^CICHOH-CHzOH 

1-473 

110.54 

3396 

3397 

chlorohydrin, mono 

^-chlorohydrin 

CHCI(CH 20 H )2 

HzCrCa HeOa 

1-476 

110.54 

1 04 . 1 0 

3398 

3399 

formate, di * 


(HC 02 ) 2 C 3 H 60 

C5H4 0:C3H603 

11-24 

148.11 

170.16 

3400 

guaiacol ether, 
mono 

guaiamar; aresol; 
oreson 

CHjOCsko- 

C 3 H 5 ( 0 H )2 


198.21 

3401 ! 

iodohydrin, di (a) 

1,3-diiodo-2-pro- 
panol : iotone 

(CHzDziCHOH 

1-366 

311.92 

3402 

lodohydrin, mono 
(a) 

3-iodo-1 ,2-propan- 
diol;alivai 

CH 2 ICHOHCH 2 OH 

1-475 

202.01 

3403 

methyl ether, di 

(ay) 

(CH 30 CH 2 ) 2 CH 0 H 

1-512 

120.15 

3404 

methyl ether, mono 

(a) 

CH 30 -C 3 H 5 ( 0 H )2 

1-512 

106.12 

3405 

nitrate, di ( 1 , 2 ) 


C3H3(0H)(0-N02)2 

1-515 

182. C*9 

3406 

nitrate, di (1,'3) 


CH0H(CH2N03)2 

1-515 

182.09 

3407 

nitrate, mono (a) 


(HOlzCsHs-ONOz 

1-514 

137.09 

3408 

nitrate, mono (0) 


(CH 20 H) 2 CH 20 N 02 

1-51 5 

137.09 

3409 

phenyl ether, di 


(C 6 H 50 CH 2 ) 2 CH 0 H 

VI-149 1 

244.28 

3410 

phenyl ether, 
mono (a) 

antodyne 

CeHs-OCHz-CHOH- 

CH 2 OH 

VI-149 

168.19 

3411 

phosphoric acid 


(H0)2C3H50P03H2 

1-517 

172.08 

3412 

phosphate, sodium 

</J) 

(H 0 CH 2 ) 2 CH. 0 * 

P 0 ( 0 Na) 2 - 5 H 20 

*1-517 

306.14 

3413 

propionate, mono 

a-monopropionin 

CzHsCOzCHz- 

CHOH.CH 2 OH 

*11-107 

148.16 

3414 

salicylate, mono 
(« or jS) 

monosalicylin 

HOCsM 4 C 02 - 

C3H5(0H)2 

X-82 

212.20 

3415 

atearate, mono 

a-monostearin 

Ci7H35C02CH2- 

CHOHCHzOH 

11-380 

358.55 

3416 

stearate, mono 

/S-monpstearin 

C 17 HJ 5 CO 2 CH: 

(CH 20 H )2 

11-380 

358.55 

3417 

Glyceryl ether 


C 3 H 5 O 3 • C 3 H 5 

XIX-393 

130.14 

3418 

triacetate 

triacetin 

(CH3C02)3C3H5 

11-147 

218.20 

3419 

triarachidate 

triarachin 

(C,9H39C02)3C3H5 

11-390 

975.61 

3420 

tribenzoate 

tribenzoin 

(C6H5C02)3C3H5 

IX-140 

404.40 

3421 

tributyrate 

tributyrin 

(C3H7C02)3C3H5 

11-273 

302.36 

3422 

tricaprate 

tricaprin 

(C,H, 9002)303 Hs 

11-356 

554.83 

3423 

tricaproate 

tricaproin 

(CsHn 002)303 Hs 

11-324 

386.51 

3424 

tricaprylate 

tricaprylin 

(C 7 Hi 5002)303 Hs 

11-348 

470.67 

3425 

triheptyiate 

triheptylin 

(OsH, 3002)303 Hs 


428.59 

3426 

trilaurate 

trilaurin 

(0,,H23002)303H5 

11-362 

638.98 

3427 

trimyristate 

trimyristin 

(Oi 3 Hz 70 O 2)303 Hs 

11-367 

723.14 

3428 

trinitrate 

nitroglycerin 

(02N.O)303H5 

1-516 

227.09 

3429 

trinitrite 


(0N-0)3C3H5 

1-514 

179.09 

3430 

trioleate 

triolein 

(0i7 H33002)303 Hs 

11-468 

885.40 

3431 

tripalmitate 

tripalmitin 

(0 , 5 H 31 002)303 Hs 

n-373 

807.29 

3432 

tripropionate 

tripropionin 

(OzHsCOzIjCjHs 

*11-107 

260.28 

3433 

trifitearate 

tristearin 

( 0 i 7 H 35002)303 Hs 

11-383 

891 . 45 

3434 

trivalerate 

trivalerin 

(O 4 H 9002 ) 3 C 3 Hs 


344.44 


* Mixture of both isomers. 
Qlyceryl, cf. also giyceroU 


Qiyceryl-amine 3364-$ 
Glyceryl diacetate 3383 




ORGANIC COMPOUNDS 


No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Melting 
Point °C. 

Boiling 
Point ®C. 

Solo 

Water 

ibility in 100 

Alcohol 

ParU 

Ether 

3395 

col. Iq. 

1.318|f° 


213 

GO 

00 

8. 

3396 

col. iq. 

1 . 321 ^^-° 


'( 4g18mm 




3397 

col. Iq. 

1 . 220 ^ 1 ° 


192-5 


GO 

00 

3398 

col. Iq. 

1 .304’ 50 


1 63-650n>m 

i. CS 2 



3399 

yel. Iq. 

1.267^1° 


163-722m'n 

s. 

00 

si. 8 . 

3400 

col. or. pd. 


78-9 


5 

8 . 

8 .; 8. chi. 

3401 

yel. oil 

2.4150 

freezes 

d. 

1.3; d. 

00 ; « bz. 

00 ; 00 chi. 




-16 to -20 


alk. 



3402 

col. cr. 

2.0315® 

49 + 





3403 

col. Iq. 

1 . 004^^"-° 


169 

00 

C30 

00 

3404 

col. Iq. 

1.111.3^-° 


220 

00 

00 

8 . 

3405 

oil 


expl. 





34q|6 

oil 

1 .47150 

<-30; 

146-81 5mm 

d. by a., 

V. 8. 

V. 8. 




expl. 

si. d. 

alk. 



3407 

col. pr. 

1.40 

58-9 

1 55-60* 

7015® 

V. S. 

V. Sl. 8. 

3408 

If. 

1.40 

54 

1 55-60 


V. s. 

sl. S. 

3409 

col. hex. 

1.179^1° 

80-1 

200-1 OiOo““ 

i.; 8 . bz. 

s. h. 

8 .; 8 . chi. 

3410 

col. nd./ 

1 . 225^«-“ 

69-70 

20022 mm 

00 ; V. si. 

00 ; V. s. bz. 

CD 


abs. et. 


(53-4) 


8 . Ig. 



3411 

syrup 

1 . 591 ^® 

-20 





3412 

pl./aq. 


98-100 

d. >130 

66 c. 



3413 

col. Iq. 

1.154J,9.® 


1 41-45<n^ 




3414 

col. nd./ 

76 


1 c. ; 

8 .; 00 gly. 

sl. s. ; 


et. 




V. 8. h. 

s. h. bz. 

3415 

col. nd./ 

0.984^® 

82(57) 


i. 

8. h. 

8 . 


Me al. 







3416 

nd. or wax 




i. 

s. h. 

3. 

3417 

•q- 

1 .091i«® 


171-2 


CO 

00 

3418 

col. Iq. 

1.16lV-° 

-78 

258-9 

7 

00 ; 00 chi. 

00 ; 00 bz. 

3419 

col. cr. 


72.2 


i. 

s. h. 

8 . h. 

3420 

nd./Meal. 

1.22812® 

75-6 


i.; s. bz. 

s. h. 

8 .; 8 . chi. 

3421 

col. Iq. 

1.032^*^® 

<-75 

287-8 

i. 

8. 

8. 

3422 

col. cr. 

0.921^<’-° 

31 


i.; 8 . bz. 

8 . h. 

V. 8. 

3423 

Col. Iq. 

0.987^^® 

-25 


i. 

8 . 85% al. 

8. 

3424 

col. Iq. 

0.954^-® 

9 


i. 

8 . 85% al. 

8. 

3425 

col. Iq. 

0.969200 


223-55nim 

i. 

8. 

8. 

3426 

col. nd. 

0.894-Y® 

45-6 


V. s. bz. 

si. 8. C. 

V. 8. 

3427 

If. 

0.885^® 

56.5(49)** 


i. ; V. s. bz. 

V. 8. 

V. 8. chl. 

3428 

col. or yel. 

1 .601150 

13.3(2.0) 

1 601 5mm ; 

0. 1820® 

5420 ® abs. 

oo 


oil 



expl. 270 




3429 

yel. Iq. 

1.29lff 


ISOsl-d. 

d.; i. CS 2 

d.;s. chi. 

s. ; 8 . bz. 

3430 

col. oil 

0 . 915150 ® 


2401Bmm si. d. 

i. 

si. 8 . 

V. 8. 

3431 

col. nd. 

0 . 866 \«^° 

65.1(46) 

310-200 i“™ 

i. 

0 . 00421 ® 

V. 8. 







abs. al. 


3432 

Iq. 

1.1 OOM® 


1 77-8220nmi 




3433 

col. pr. 

0.862^° 

70.8(54.5; 


i.;8. bz. 

8. h. 

8. h.; sl. 




64.5) 




8. pet. 

3434 

pa. yel. Iq. 

1.03020® 


152-5t»m 

i. 

8. 

8. 


* Not explosive. 

** Probably several other modifications. 


Glyceryl tribromohydrin 6112 
Glyceryl trichlorohydrin 6166 





PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 


Glyceryl 





3435 

trivalerate (i»o) 

tri-Mo-valerin 

(C4H9C02)3C3H5 

11-314 

344.44 

3436 

Glycide 

glycidol ; epihydrin 

CHz-OCH-CHzOH 

XVII-104 

74.08 



alcohol 

1 1 



3437 

Glycine 

amino-acetic acid 

NHz-CHz-COzH 

IV-333 

75.07 

3438 

amide 


NHz-CHz-CONHz 

IV-343 

74.08 

3439 

anhydride 

diketopiperazine 

C4H60zNz 

XXIV-264 

114.10 

3440 

Glycocholic acid 

cholylglycine; 

Cz4H3904 NHCHz- 


465.61 



“cholic acid" 

COzH 



3441 



Cz6 H 4 z Os NNa 


487.60 

3442 

Glycocyamine 

guanyl glycine 

HN:c"(n’h2)-NH. 

IV-359 

117.11 




CHzCOzH 



3443 

Glycogen 

animal starch 

(CfiHioOs)* 


(162.14) 

3444 

Glycol 

ethandiol- 1,2 

HOCHz-CHzOH 

1-465 

62.07 

3445 

acetate, di 

ethylene acetate 

(CHaCOz-CHzh 

11-142 

146.14 

3446 

acetate, mono 


CH 3 CO 2 CH 2 CH 2 OH 

11-141 

104.10 

3447 

benzoate, di 

ethylene benzoate 

(C6H5C02CH2)2 

IX-129 

270.27 

3448 



(C6H5CH20CH2)2 


242.30 

3449 

benzyl ether, mono 

benzyl cellosolve 

C7H7b c2'^H40H' ' 


152.19 

3450 

butyrate, di 

ethylene dibutyrate 

(C3H7COzCH2)2 

11-272 

202.24 

3451 

capr(o)ate, di 

ethylene dicaprate 

(C 5 HnC 02 -CHz )2 


258.35 

3452 

caprylate, di 

ethylene dicaprylate 

(C7H,sC02-CH2)2 



314.45 

3453 

ether 

diethylene glycol 

(H 0 CH 2 CH 2)20 

1-468 

106.12 

3454 

formal 

dioxolane ; glycol- 

OCH 2 CH 20 CH 2 

XIX-2 

74.08 



methylene ether 

1 1 



3455 

formate, di 

ethylene formate 

(HC02.CH2)2 

11-23 

118.09 

3456 

formate, mono 


HCOz-CHz-CHzOH 

11-23 

90.08 

3457 

guaiacyl ether, di 


(CH30C6H40*OH2)2 


274 . 30 

3458 

laurate, di 

ethylene diiaurate 

(C,,H23C02CHz)2 

11-361 1 

426.66 

3459 

methyl ether, di 

diMeO-ethane 

(CH30.CH2)2 

1-467 

90.12 

3460 

methyl ether, mono 

methyl cellosolve 

CH30(CH2)20H 

1-467 

76.09 

3461 

myristate, di 

ethylene di myristate 

(Ci3 H27C02‘CH2)2 

11-366 

482.76 

3462 

nitrate, di 

dinitroglycol 

(02N*0CH2)2 

1-469 

152.07 

3463 

nitrite, di 

ethylene nitrite 

(ONOCHz)2 

1-469 

120.07 

3464 

palmitate, di 

ethylene dipaimitate 

(Ci5H3iC02'CH2)2 

11-373 

538.87 

3465 

propionate, di 

ethylene 

(C2H5COz-CHz)2 

11-242 

174.19 



dipropionate 




3466 

salicylate, mono 

glysal ; spirosal 

C 7 H 503 C 2 H 40 H 

X-81 

182.17 

3467 

stearate, di 

ethylene distearate 

(C,7H35C02CH2)2 

11-380 

594.97 

3468 

Glycolic acid 

hydroxy-acetic acid 

HOCHz-COzH 

III-228 

76.05 

3469 

Ca salt 

calcium glycolate 

C4H606Ca-4H20 

ni-232 

262.23 

3470 

aldehyde 

hydroxy- 

HOCHz'CHO 

1-817 

60.05 



acetaldehyde 




3471 

aldehyde-diethyl- 


HOCHz-CH: 

1-818 

134.17 


acetal 


(0C2H5)2 



3472 

amide 

hydroxy-acetamide 

HOCH 2 CONH 2 

III-240 

75.07 

3473 

anhydride 


(H0CH2C0)20 

III-239 

134.09 

3474 

nitrile 


HOCHz-CN 

III-242 

57.05 

3475 

Glycolide 

glycolid 

CHz-COi-CHzCOO 

I 1 

XIX-153 

116.07 

3476 

Glycyl glycine 


1 1 

HzNCHz-CONH- 

IV-371 

132.12 




CH 2 CO 2 H 



3477 

glycine ester 


C 3 H 7 ON 2 CO 2 CZH 5 

IV-373 

160.17 

3478 

Glyoxal 

ethandial 

0:CHCH:0 

1-759 

58.04 


Qlycidoi 3436 Qlycol acetal 3207 Glycol dibromide 1337 

Glycin (photo) 3800 Glycol amide 3472 Glycol dichloride 1994 

Glycine ethyl ester 3057 Glycol bromohydrin 3193 Glycol di iodide 2391 

Glycine phenetidide 5115 Glycol chlorohydrin 3194 Glycol ethyl ether 1265 

Qlycocol 3437 Glycol cyanohydrin 3195 Glyool ethylidene-diacetal 3207 
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Crystalline „ 

Form and Specific 

Color Gravity 


0.99820® 


mn. 

hyg. nd. 

pl./aq. 

nd. 


pa. yel- Iq. 
Iq. 

Iq. 

Iq. 

Iq. 

col. nd. 
col. amor. 
Iq. 

col. Iq. 

yel. Iq. 

Iq. 

nd./al. chi. 
Iq. 


1 .113Y- 
1 .109-V-° 
1 .108 


1 . 1 99^° 


1.482-2^” 
1 . 21 60® 


Glycol iodohydrin 3208 
Glycol methylene ether 3454 
Glycol phenyl ether 5136 
Glycolic ethyl ether 2912 
Glycolic methyl ether 4063 


Boiling 
Point °C. 


153 _ 62 inin 

166-7 81. d. 


197.4 

190.5 
182 
>360 

131.62niin 

256 

240 


1 8820mm 

84-5 

124-5 

2080 1mm 

expl. 114 
96-8 

2260-1 mm 
211-2 

169-701 2mm 
2410-lmLm 

d. 


Solubility in ibo Parts | 

Water 

Alcohol 

Ether 




00 ; si. S. 

CD ; 8 l. 8 . 

» ; s. bz. 

pet. 

xylene 


23 c. 

0.1 c. 

i. 

V. s. 

V. s. 

V. si. 8. 

s. h. 

s.; d. a. 

d.alk. 

3 . 320 ® ; 

V. s.; V. si. 

0 . 0920 ®; V. 

8.51000 

s. bz. 

si. 8. chi. 

8. 

s. 


0 . 4515 ® 

V. si. s. 

V. si. 8. 

s. 

i. 

i. 

00 

00 

1 .0 

14 . 322 ® 

00 

00 

i. 


8, 

0.4 




i. 

V. s. 

V. s. 




<=0 ; i. bz. 

« ; i. chi. 

i. 

00 




s. 

8. 

V. si. 8. 

a. h. 


i. 

V. s. 

V. 8. 

cx> 



<x> 

GO 

CD ; CD bz. 

i. 

8. 

d. alk. 

i.;d. alk. 

s. d. 

8. 

i. 

s. 

a. 

si. s. 


(» 

0 . 9722 ® 

V. 8.; s. bz. 

V. 8. 

i. 

0 . 1 2^® 

V. 8. 

V. s. 

9025® 

V. 8- 

1 .3150 

5100 ® aq. 


V. s. 

1 V. 8. h. 

V. 8l. 8. 

d. h. 



V. s. 

si. 8. 


i. c. ; d. h. 

i. 

i. 

V. 8. 

V. 8. 

V. 8.; 1. bz. 

8. h.; 

8. h. 

8l. 8. c. ; 

8. ac. 


8. h. ohi. 

V. 8. h. 

si. 8. 

i« 

V. 8. 

V. $. 

el. 8. 


V. 8. abs. 

V. 8. abs. 


Qlycoline 2533 
Glycoluril 139 
Glycolyl thiourea 5907 
Qlycolyl urea 3679 


Glycovanillin, cf. glcde. 
Glycophillin, cf. glode* 
Glyoxalic acid 3480 
Giyoxalin 3851 




PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref, 

Formula 

Weight 

3479 

Glyoxime 


HON:CH'CH:NOH 

1-761 

88.07 

3480 

Glyoxylic acid 

giyoxalic acid 

H 02 C-CH :0 HzO 

III-594 

92.05 

3481 

Guaiacol acetate 


CH 3 OC 6 H 4 O 2 CCH 3 

VI-774 

166.17 

3482 

benzoate 

benzosoi 

CH 3 OC 6 H 4 O 2 C 7 H 5 

IX-130 

228.24 

3483 



CH30C6H402C6Hn 


222 . 27 

3484 

carbonate 

duotal 

(CH30C6H4b)2Cb 

VI-776 

274 . 26 

3485 

cinnamate 

styracol 

CH 3 OC 6 H 4 O 2 C 9 H 7 

IX-585 

254.27 

3486 

salicylate 

guaiacol salol 

C 14 H 12 O 4 

X-81 

244 . 24 

3487 



CH 3 OC 6 H 4 O 2 C 5 H 9 


208.25 

3488 

Guanidine 

imino-urea 

(H 2 N) 2 C:NH 

III-82 

59.07 

3489 

acetate 


CH 5 N 3 HC 2 H 3 O 2 

III -86 

119.13 

3490 

carbonate 


(CH5N3)2H2C03 

III -86 

180.17 

3491 

hydrochloride 


CH 5 N 3 HCI 

III -86 

95.54 

3492 

nitrate 


CH 5 N 3 HN 03 

III -86 

122.09 

3493 

sulfate 


(CHsN3)2H2S04- 

III -86 

225.23 




iHzO 



3494 

thiocyanate 


CH 5 N 3 HCNS 

III-169 

118.16 

3495 

Gynocardic acid 


Ci 7 H 33 CO 2 H 


282.45 





3496 

Hedonal 

Me-n-Pr-carbinol- 

H2NC02CH(CH3)- 

III-29 

131.17 



urethane 

(CH 2 CH 2 CH 3 ) 



3497 

Helenin 

alantolactone 

C 15 H 20 O 2 

XVII-327 

232.31 

3498 

Hematein 


C 16 H 1206 

XVIII-227 

300.26 

3499 

Hematin 

phenodin 

C34H33 05 N4Fe 


633.49 

3500 

Hematoxylin 

hydroxybrasilin 

C 16 Hi 406‘3H20 

XVII-219 

356 . 32 

3501 

Hemin 


C 34 H 3204 N 4 CIF 0 


651 . 94 

3502 

Hemipinic acid 

3,4-di MeO-phthalic 

(CH30)2C6H2: 

X-543 

226.18 


(3.4;1,2) 

acid 

(C 02 H )2 + aq. 



3503 

Heneicosane (n) 


CH3(CH2),9CH3 

1-174 

296.56 

3504 

Heneicosene-9 


CH 3 (CH 2 ) 7 CH: 

1-227 

294 . 55 




CH(CH2),oCH3 



3505 

Hentriacontane (n) 


CH3(CH2)29CH3 

1-177 

436 . 82 

3506 

Hepta-chloropropane 

(1,1,1,2,2,3,3) 

C 13 CCCI 2 CHCI 2 

1-108 

285.24 

3607 

cosane (n) 


CH3(CH2)25CH3 ♦ 

1-176 

380.72 

3508 

decane (n) 


CH3(CH2)i5CH3 

1-173 

240.46 

3509 

decyl alcohol 

heptadecanol-9 

(CH3(CH2)7l2CHOH 

1-430 

256.46 

3510 

diene-2,4 


CH 3 (CH:CH )2 C 2 H 5 

1-257 

96.17 

3511 

Heptandiol-1,7 


H0(CH2)70H 

1-489 

132.20 

3512 

Heptane (n) 


CH3(CH2)5-CH3 

1-154 

100.20 

3513 

Heptane (iso) 

2 -methyl-hexane 

(CH3)2CHC4H9 

1-156 

100.20 

3514 

Heptane 

3-methyl-hexane 

C3H7CH(CH3)C2H5 

1-157 

100.20 

3515 

Heptane 

2 , 2 -dimethyl- 

(CH3)3CCH2C2H5 

1-157 

100.20 



pentane 




3516 

Heptane 

2 , 4-dl methyl- 

[(CH3)2CH]2CH2 

' 1-158 

100.20 



pentane 




3517 

Heptane 

3,3-dimethyl- 

(CHj)2C(C2H5)2 

1-158 

100.20 



pentane 




3518 

Heptane 

3-ethyl-pentane 

(C2H5)3CH 

1-157 

100.20 

3519 

Heptane 

2,2,3-triMe-butane 

(CH3)3CCH(CH3)2 


100.20 

3520 

Heptanoic acid 

oenanthylic acid 

CH3(CH2)5C02H 

11-338 

130.18 

3521 

aldehyde 

oenanthole 

CH 3 (CH 2 )sCHO 

1-695 

114.18 

3522 

aldehyde oxime 

enanthaldoxime 

CH3(CH2)5CH:N0H 

1-698 

129.20 

3523 

amide 

n-heptamide 

CH3(CH2)5C0NH2 

11-340 

129.20 


Qlyoxyl diureide 181 
Qiyoxylic nitrile 756 
Glysaf 3466 
Qnoscopine, cf. aikd. 
Gold orange 4328 
Grain aioonoi 2846 
Grape sugar 3618 
Gratiot in, of. gicde. 


Gratus strophanthin, cf. gicde. 
Quaethol 2927 
Guaiacot 4079 

Quaiacol ethylene ether 3457 
Quaiacol glyceryl ether 3400 
Quaiacol salol 3486 
Quaiamar 3400 
Guajen 2508 


Quanicaine 1760 

Guanidine aminovaleric acid 575 

Guanine, cf. aIkd. 

Guanyl glycine 3442 
Quanyl hydrazine 322 
Guanyl urea 2081 
Ouaranine, cf. aikd. 

Guojol 2427 
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j 

No. 

Crystalline 

Specific 

Melting 

Boiling 

Solubility in 100 Ports | 


Color 

Gravity 

Point °C. 

Point °C. 

Water 

Alcohol 

Ether 

3479 

pr. /aq. 


178 




V. 8. 

3480 

cr. 


d. 





3481 

col. Iq. 

1 . 1 560° 


240-1 


00 


3482 

col. cr. pd. 


57-8 




8 . ; 8 . chi. 

3483 




168-70’ 5° 




3484 

cr. 


85-6 



2 ; s. h. 

7; 8 . bz. 

3485 



130 





3486 

col. cr./al. 


65 


i. 

s. 

s.; 8 . chi. 

3487 

yel. Iq. 

1.05 


265 

i. 

8 .; s. bz. 

s. ; 8 . chi. 

3488 








3489 



229-30 





3490 

col. cr. 

1 .25 

197 d. 


5024® 

0 . 224® 


3491 








3492 



214 


25. 620® 

4. 120 ® 


3493 








3494 



118 


730 ® 

135’ 5® aq. 


3495 

col. If./al. 


67.5 



s. 

8 . 

3496 

col. nd. 


74-6 

215± 

0.835® 

8 . 

8 .; 8 . chi. 

3497 

nd./aq. al. 


76 

275 

V. si. s. h. 

8 .; 8 . bz. 

s. ; 8 . chi. 

3498 



250 d. 


0.0620®; s. 

si. 8 . ; 

0 . 01320 ®; 






NH 4 OH 

i. chi. 

i. bz. 

3499 



>200 





3500 

cr,/aq. 


140(anh.) 

-HzO, 

8 . h. 

8 .; 8 . aq. 

8 . 


(NH4)2S03 



100-20 


borax 


3501 

b. bl. rhb. 




i. ; s. ac. 

j 

i. ; i. chi. 

3502 

mn. 


182-6 d. 


si. s. c. 

8. 

0.09 

3503 

col. cr. 

0.778*%--° 

40.4 

21 55inm 




3504 

col. Iq. 

0 . 80220° 

3 

201 - 2 ”«'n» 

i. 



3505 

col. cr. 

0.78lH-i° 

68.1 

302’5ruin 

i. 


sl. 8 . 

3506 

col. cr. 

1.8053^° 

30 

247-8 




3507 

col. cr. 

0.780^-®° 

59,5 

270’ 5nim 

i. 



3508 

col. cr. 

0.775V-° 

22.5 

303 j 

i. 

sl. s. 

s. 

3509 

col. pi. 


61 



si. 8 . aq. al. 


3510 

col. Iq. 

0.7332-1^® 


104-6 




3511 

col. cr. 


22.5 

262 

V. s. 

V. 8 . 

i. 

3512 

col. Iq. 

0.684^8^-° 

-90.6 

98 . 4760nun 

i. 

sl. s. 

00 ; 00 chi. 

3513 

coi. Iq. 

0.679-3^° 

-118.2 

90.0 

i. 

8 . 

00 

3514 

col. Iq. 

0.687-3^° 

-119.4 

91.8 

i. 

S. 

00 

3515 

col. Iq. 

0.674^° 

-125 

79.1 

i. 

8 . 

00 

3516 

col. Iq. 

0 . 6753 ^-° 

-119.4 

80.8 

i. 

8. 

« 

3517 

col. Iq. 

0.6983y°-° 

-135.0 

86.0 

i. 

8. 

00 

3518 

col. Iq. 

0.698-^° 

-118.7 

93.5 

i. 

8. 

00 

3519 

col. Iq. 

0.690^° 

-25 

80.8 

i. 

8. 

00 

3520 

col. Iq. 

0.91820® 

-10 

221-2 

0.25’ 5® 

8 . 

S. 

3521 

col. Iq. 

0.850^-** 

-42 

155 

si. s. 

00 

00 

3522 

pl./al. 

0.85854.7° 

54-5 

195 

si. s. c. 

8 . 

8. 

3523 

nd./al. 

0.849H^° 

95-6 

250-8 1 

1 V. s. 

V. 8. 

V. 8. 


Quvacine, cf. aikd. Helianthin-B 4328 Hemimellitic acid 683 Hepta-methylene 1596 

Qynesin, cf. aIkd. Helicin, cf. glcde. Hemimellitene 6253 Hepta-methylene dicya* 

Qynovat 869 Helicon 115 Hemisine 157 nide 597 

H acid 342 Heliotropine 5323 Hendecenoic acidl6376 Heptamide 3523 

Harmaiine, cf. aikd. Helixin, cf. glcde. Hepta-decanal 4015 Heptandioic acid 5309 

Harmine, cf. aikd. Helleborein, cf. glcde. Hepta-decanoic acid 4014 

Haeting's naphtha 4100 Helleborin, cf. glcde. Hepta-decanol 3509 

Hederin («), cf. glcde. Hemellitic acid 2458 Hepta-decyl cyanide 5638 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

3524 

Heptanoic 

anhydride (n) 

heptylic anhydride 

(CcH, 300)20 

11-340 

242.35 

3525 

Heptanthiol-2 

heptyl mercaptan 

CH3CH(SH)C5Hn 

1-415 

132.26 

3526 

Heptyl acetate (n) 


CH3C02C7H,5 

n-134 

158.23 

3527 

alcohol (n) 

heptanol-1 

CH3(CH2)5CH20H 

1-414 

116.20 

3528 

alcohol 

2,2,3-trlmethyl- 

(CH3)3CC(CH3)20H 

1-418 

116.20 

3529 

alcohol 

butanol-3 

2,3-dimethyl- 

(CH3)2CHC(0H)* 

1-417 

116.20 

3530 

alcohol 

pentanol-3 

2,4-dimethyI- 

(CH3)C2H5 

(CH3)2C(0H)CH2- 

1-417 

116.20 

3531 

alcohol 

pentanol-2 

2,4-diMe-pentanol-3 

CH(CH3)2 

[(CH3)2CH]2CH0H 

1-417 

116.20 

3532 

alcohol 

3-ethyl-p6ntanol-2 

(C2H5)2CHCH0H* 

1-416 

116.20 

3533 

alcohol 

3-ethyl-pentanol-3 

CH3 

(C2H5)3C0H 

1-417 

116.20' 

3534 

alcohol 

2-methyl-hexanol-l 

CH3(CH2)3CH(CH3)- 

1-415 

116.20 

3535 

alcohol 

2-methyl-hexanol-2 

CHzOH 

(CH3)2C(0H)(CH2)3- 

1-415 

116.20 

3536 

alcohol 

2-methyl-hexanol-3 

CH3 

(CH3)2CHCH0H- 

1-416 

116.20 

3537 

alcohol 

2-methyl-hexanol-4 

(CH2)2CH3 

(CH3)2CHCH2- 

1-416 

116.20 

3538 

alcohol 

2-methyl-hexanol-5 

CHOHC 2 H 5 

(CH3)2CH(CH2)2- 

1-416 

116.20 

3539 

alcohol (tao) 

2-methyl-hexanol-6 

CHOHCH 3 

(CH3)2CH(CH2)3- 

1-416 

116,20 

3540 

alcohol 

3-methyl-hexanol-3 

CH 20 H 

C2Hs'CH2C(CH3)- 

1-416 

116.20 

3541 

alcohol 

3-methyl-hexanol-4 

(0H)C2H5 

CzHs-CHCCHa)- 

1-416 

116.20 

3542 

alcohol 

heptanol-2 

CHOHC 2 H 5 

CH3(CH2)4CH0H- 

1-415 j 

116.20 

3543 

alcohol 

heptanol-4 

CH 3 

(CH3CH2CH2)2: 

1-415 

116.20 

3544 

amine (n) 


CHOH 

CtHisNHz 

IV-193 

115.21 

3545 

bromide (n) 

1-bromoheptane 

CH3(CH2)5CH2Br 

1-115 

179.11 

3546 

chloride (n) 

1-chloroheptane 

CH3(CH2)5CH2CI 

1-154 

134.66 

3547 

chloride 

3-chloro-2,3-di- 

(CH3)2CHCCI(CH3)- 

1-157 

134.66 

3548 

formate (n) 

methyl-petane 

C 2 H 5 

HC02'C7H,5 

11-22 

144.21 

3549 

iodide 

1-iodo-2-m6thyl- 

ICH2-CH(CH3)- 

1-157 

226.11 

3550 

malonic acid (n) 

hexane 

(CH2)3'CH3 

C7H,5CH(C02H)2 

11-721 

202.24 

3551 

nitrite (n) 


CH3(CH2)6'0-N0 

1-415 

145.20 

3552 

oenanthylate 

a-heptyl n-heptylate 

C6Hi3C02'C7Hi5 

1 11-340 

228.36 

3553 

propionate in) 


C2H5C02C7H,5 

11-241 

172.26 

3554 

Heptylene (a) 

heptene-1 

CH3(CH2)4CH:CH2 

1-219 

98.18 

3555 

Heptylene 

2,4-dimethyl- 

(CH3)2C:CHCH: 

1-220 

98.18 

3566 

Heptylene 

pentene-2 

2,3,3-tri Me-butene-1 

(CH3)2 

(CH3)3CC(CH3):CH2 


98.18 

3557 

alcohol 

2-Me-penten-4- 

C2H5*CH2C(CH3)2- 

1-445 

114.18 

3558 

Heptyne-I 

ol-2 

oenanthylidene 

OH 

ch3(ch2)4c:ch 

1-256 

96.17 


Heptanol 3527-43 
Heptanone 2786, 3003, 4122 
Heptane 3554-6 
Heptyl, cf. also diheptyi. 
Heptyl aldehyde 3521 


Heptyl oarbinol 4961 
Heptyl cyanide 1226 
Heptyl ether 2264 
Heptyl heptyl ate 3552 
Heptyl mercaptan 3525 




ORGANIC COMPOUNDS 


501 


No. 

Crystalline 
Form and 
Color 

Specific 

Melting 

Boiling 
Point °C. 

Solubility in 100 Parts 

Gravity 

Point °C. 

Water 

Alcohol 

Ether 

3524 

Iq. 

Iq. 

col. Iq. 
col. Iq. 

0.93221® 

17 

258-68 




3525 

0 . 83520® 

174-5765mm 

i. 



3526 

0.874||° 

0.824-\O-® 


191 .5759mni 



8. 

3527 

34.6 

1757S6nun 

V. el. s. 

00 

GO 

3528 

cot. Iq. 


15-7 

131-2 

hydrate 

CO 

00 






4-1 H 2 O 



3529 

Iq. 

Iq. 

0.83321® 

<-30 

138-40750imi» 


00 

oo 

3530 

0.816\O-° 

<-20 

132-3760inm 

i. 


GO 

3531 

col. Iq. 

0.829-2;^® 


140 

V. si. 8 . 

00 

«D 

3532 

Iq. 

0 . 8530° 


148-52 




3533 

0.839^®-° 

0.83lV-° 

0.816 


1 49764inm 

si. 8 . 

00 


3534 

Iq. 

col. Iq. 


1 B?_4750iiiin , 


<90 

3535 


141_2755mm 


CD 


3536 

0.827if-i® 


1 45-6 ; 


CD 

.CB 

3537 ! 

Iq. 

Iq- 

Iq. 

Iq. 

Iq. 

Iq. 

Iq. 


1 47-8756nun 


CO 


3538 



0.8191^ 5® 


148-50 


00 

CO 

3539 

0 . 825^^° 


170. 5755miii 

V. sl. s. 

00 

00 

3540 

0.828-^^'’-® 


140.3745mn» 

00 

OO 

3541 

0.8520® 


149-50 


s. 

8 . 

3542 

0.819\o_® 

0.820^0® 


160.4 

0 . 420 ® 

1. 

8 . 

s. 

3543 


154-5 

8 . 

8. 

3544 

col. Iq. 

0 . 777.20® 

-23 

155 

V. sl. s. 

00 

00 

3545 

Iq. 

Iq. 

Iq. 

1 .13316® 


178 . 5751mm 

j_ 

CO 

00 

3546 

0.88116® 


1 59 . 2750mij» 

i. 


00 

3547 

0.88422® 

<-15 

135-8757mia 

i. 

00 

oo 

3548 

Iq. 

Iq. 

1 

0.8940® 


176.7 

i. 

S. 

8 . 

3549 

1.366-V-® 



78-919nim 

S. 

S. 

3550 

cr./bz. 

Iq. 

col. Iq. 

Iq. 

col. Iq. 
col. iq. 

Iq. 

Iq. 


95 d. 


i. 

8. ! 

s. ; V. 8 . act. 

3551 

0 . 8940® 

155 

j. 


s. 

3552 

0.865V-® 

0.8850® 


273-4754Dua 

i. 

S. 

s. 

3553 


208 

i. 

S. 

s. 

3554 

0.70319® 


95-100 

i. 

8. 

s. 

3555 

0.696^-® 


82-3 

i. 

8. 

s. 

3556 

3557 

0 . 70520® 

0.831^-° 

-111.4 

77.9 




119.5 




<-70 




3558 

Iq. 

0.738H^° 

99 





Heptyl siilfide 2266 
Heptylic acid 3520 
Heptylic anhydride 3524 
Herapathite, cf. aikd. 
Heroin, cf. aIkd. 


Hesperetinic acid 3237 
Hesperetole 6441 
Hesperidin, cf. glcde. 
Heteroauxin 3865 
Hexabromo-cyclohexane 666 


Hexachioro-cyclohexane 660-9 
Hexadecartoic acid 5022 
Hexadecanoi 1275 
Hexadecene 3570 
Hexadecyl, cf. cetyl. 





PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

3559 

Heeperetinf 

5,7,3'-triOH-4'- 

CijHuOe 

VIII-544 

302.27 



MeO-flavanone 




3560 





610.55 

3561 

Hexabromo- 

perbromobenzene 

CeBre 

V-215 

551 . 56 


benzene 





3562 

ethane 

perbromoethane 

BraCCBrj 

1-96 

503 . 52 

3663 

Hexachloro-be nzene 

perchlorobenzene 

CeCia 

V-205 

284.80 

3564 

ethane 

carbon hexachloride 

CI 3 CCCI 3 

1-87 

236.76 

3565 

chlorophenol 

(low melting) 

CeOCU 

VI-194 

300.80 

3566 

chlorophenol 

(high melting) 

CgOCIg 

VII-144 

300 . 80 

3567 

Hexacosane (n) 


CH3(CH2)24CH3 

1-175 

366.69 

3568 

Hexacosane (iso) 

cerane 

(CH3)2CH(CH2)22- 

*1-70 

366 . 69 




CH 3 



3569 

Hexadecane (n) 

cetane 

CH3(CH2)i4CH3 

1-172 

226.43 

3570 

Hexadecylene (a) 

hexadecene-l 

CH3(CH2)i3CH:CH2 

1-226 

224.42 

3571 

Hexadecyne>1 


CH3(CH2)i3C:CH 

1-262 

222.40 

3572 

Hexadecyne-2 

cetylene 

ch3(ch2)i2c:c-ch3 

1-262 

222.40 

3573 

Hexadiene-2,4 

dipropenyl 

(CHaCHrCHOz 

1-254 

82.14 

3574 

Hexadiene-1,5 

diallyl 

(CHzrCHCHzh 

1-253 

82.14 

3575 

Hexaethylbenzene 

"alkazene 6" 

(C2H5)6C6 

V-471 

246 . 42 

3576 

Hexahydro-anthra- 

anthracene hexa- 

C 14 H 16 

V-573 

184.27 


cene 

hydride 




3577 

benzoic acid 

cyclohexane- 

CH 2 (CH 2 ) 4 'CHC 02 H 

IX-7 

128.17 



carboxylic acid 

1 1 



3578 

cumene 


C 3 Hy'CeHn 

V-41 

126.23 

3579 

cymene (p) 

menthane; terpane 

CH 3 -C 6 Hio’C 3 H 7 

V-47 

140.26 

3580 

melliticacid 


C 6 H 6 (C 02 H )6 

IX-1007 

348.22 

3581 

mesitylene 

(1,3,5) 

C6H9(CH3)3 

V-45 1 

126.23 

3582 

naphthalene 

* 

CioHm 

V-433 

134.21 

3583 

o-phthalicacid (cis) 


C6H,o(C02H)2 

IX-730 

172.18 

3584 

o-phthalic acid (dl) 

(trana) 

1 C6Hio(C02H)2 

IX-730 

172.18 

3585 

p-phthalic acid 

(ria) 

i C6 H,o(C02H)2 

IX-733 

172.18 

3586 

p-phthalic acid 

(trana) 

C6H,o(C02H)2 

IX-733 

172.18 

3587 

salicylic acid (o) 


HOCsHio-COzH 

X-5 

144.17 

3588 

Hexahydroxy- 


C«(OH)* 

VI-1198 

174.11 


benzene 





3589 

Hexaiodobenzene 

periodobenzene 

Csle 

V-230 

833.58 

3590 

Hexamethyl- 


C6(CH3)s 

V-450 

1 162.26 


benzene 





3591 

diamino-iso-pro- 

endoiodin 

[I(CH3)3N.CH2]2: 


430.14 


panol-diiodide 


CHOH 



3592 

pararosaniiine 

4,4',4"-tris-diMe- 

[(CH3)2N.C6H4l3 

XIII-755 

389.52 


base 

amino-triPh- 

COH 





carbinol 




3593 

pararosaniiine 

(dye salt) X 

CzsHjoNsCI-OHzO 

XIII-756 

570.12 


chloride 





3594 

pararosaniiine- 

(dye salt) § 

C 26 H 33 N 3 CI 2 

XIII-758 

458.46 


hydroxymethyl- 






ate 





3595 

4,4',4^'-triamino- 

(ieuco base) 

[(CH3)2NC,H4]3CH 

Xin-315 

373.52 


triphenyl-meth- 






ane 






t Beilatein lists this compound as a chalkone. Hexaethyl-pararosaniline 3191 

1 Commercial product usually mixed with pentamethyi deriv. Hexahydro-aniiine 326 

S Base not isolated; comes into commerce as ZnClz double salt. Hexahydro-benzene 1601 
Hexadecyl acetylene 4942 Hexadienoic acid 5625 Hexahydra>cresol 4200->1 

Hexadecyl bromide 1276 Hexadiyne 2768 Hexahydro-diethylaniline 2145 




ORGANIC COMPOUNDS 



No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Melting 
Point °G. 

Boiling 
Point ®C. 

Solubility in 100 Parts j 

Water 

Alcohol 

Ether 

3559 

yel. wh. 


226-7 d. 


i.; V. si. s. 

8.; si. 8. bz. 

8.; sl. 8. 


cr./ 




alk. 


chi. 


EtOAc 







3560 

hyp. nd. 


251 -f , d. 


0.02 h. 



3561 

nd./bz. 


316 





3562 

rhb. 

3.823 

170 d. 



V. 8 .CS 2 

V. si. s. h.* 

V. si. 8. 

3563 

mn. 

2.0442^° 

228-31 

309742n»in 

i.; s. bz. 

V. si. s. h. 

8. h. 

3564 

rhb. 

2.09 

186.9-7.4* 

185. 5277111 m 

i. 

v.s. 

V- s. 

3565 



46 





3566 

yel. cr. 


106 

d. 210 

i. 

s.; s. chi. 

8. pet. 

3567 

cr. 

0.779-5/-** 

56.6 

262' Slum 

s. bz. 

V. si. s. 


3568 

pl./et. 


61 

2070 -711101 

i. 

s. 

8. 

3569 

If. 

0.774-Y-° 

18.5(16.2) 

287.5 

i. 

CO 

00 

3570 

Iq. 

0.784^-° 

4 

274 

i. 



3571 


0 . 79720 ° 

15 

155l5n.m 

1 



3572 

pi. 

0.804^^^ 

20 

160' Slum 

i. 



3573 


0.718^° 


82 




3574 

Iq. 

0.688-?^-® 


59 5 









3575 

pr./al. 

0.831^^° 

130 

298.3 

j.; V. s. bz. 

0.7525° 

8250 

3576 

If. 


63 

290 

i.; V. s. bz. 

V. s. 

V- s. 

3577 

pr. 

1 .034^-*-® 

30-1 

232-4 

si. s. 

V. s.; s. chi. 

V. 8 . ; s. pet. 

3578 

Iq. 

0 . 78720° 


150-3 

i. 

V. 8 . 

V. 8. 

3579 

Iq. 

0.793-^jP-® 


169-70 

i. 

V. s. 

V. s. 

3580 

1 svruD 


d.,-H 20 


V. s. 


si. 8. 

3581 

Iq 

0.787^° 

135-8 




3582 

Iq. 1 

0.934^1° 

1 

200 











3583 

tri./aq. 


192 

d., - H 2 O 

> 0 . 220 ° 

s. 




>192 




3584 

mn. /aq. 


215-21 


0 . 220 ° 

s. act. 


3585 

If./aq. 




::^^.08'7° 

s. 

8 .; s. chi. 

3586 

mn./aq. 


300 ± 

subl. 

0.08'7°; 

s.; s. act. 

si.e.; 






1 .3 h. 


i. chi. 

3587 

cr./aq. 


111 


s. 

s. 

s. ; sl. s. bz. 

3588 

nd./aq. 


d. 200 


si. s. c. 

si. s. 

sl. s.; sl. 


HCI i 






8 . bz. 

3589 

red nd./bz. 


340-50 d. 


i. 

i. 

i. 

3590 

j pl./al. 


166 

265 

i. 

0.20° 

V. s. bz. 

3591 

col. cr. pd. 


275 d. 


8 . 

si. s. 

f.; i. act. 

3592 

col.cr./bz. 


219 


i.; 8 . bz.; 

si. s.; s. 

s.; 8 . chi. 






s. pet. 

CS 2 


3593 

gn. brn. 


- 8 H 2 O, 

i 

s. 

8 . 

V. 8 . chi. 

met. 


70-80® 






cr./aq. 







3594 

gn p(j 




s. 

Sl. 8. 


3595 

If./al. 


178-9 


i. c.; s. bz. 

8 . h. ; 8 . ac. 

8 .; 8 . chi. 


Sealed tube. Hexahydro-triphenyltrlazine 512 Hexalln 1601 

Hexahydro-phenol 1605 Hexahydro-xylene 2471-3 Hexamethyl-ethane 4945 

Hexahydro-pyridine 5322 Hexahydroxy-anthraquinone 5575 

Hexahydro-toluene 4199 Hexahydroxy-hexahydrobenzene 1602-3 
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PHYSICAL CONStANTS OP 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

3596 

Hexamethylena- 

diamine 


NH2-(CH2)6NH2 

IV-269 

116.20 

3597 

dicyanide 


NC(CH2)6'CN 

11-694 

136.19 

3598 

glycol 

hexandiol-1,6 

H0(CH2)60H 

1-484 

118.17 

3599 

tetramine 

urotropine; formin; 
methenamine 

(CH2)6N4 

1-583 

140.19 

3600 

tetrafviine-aliiodide 

allyliodourotropine 

C6H,2N4C3H5l 

1-588 

308.18 

3601 

camphorate 

amphotropin 

Cl 2 H 24 Ns-Cio H 16 O 4 


480 . 60 

3602 

salicylate 

saliformin 

Ce Hi 2N4‘C7 HgOs 


278.31 

3603 

Hexane (n) 


CH3(CH2)4CH3 

1-142 

86.17 

3604 

Hexane (iso) 

2-methyl-pentane 

(CH3)2CH(CH2)2CH3 

1-148 

86.17 

3605 

Hexane 

2,2-dimethyl-butane 

(CH3)3C.C2H5 

1-150 

86.17 

3606 

Hexane 

2,3-dimethyl-butane 

[(CH3)2CHl2 

1-151 

86.17 

3607 

Hexane 

3-methyl-pentane 

(C2H5)2CHCH3 

1-149 

86.17 

3608 

Hexanhexol 

dulcitol 

H0CH2(CH0H)4- 

CH 20 H 

1-544 

182.17 

3609 

Hexanhexol 

d-mannitol; 

mannite 

H0CH2(CH0H)4' 

CH 20 H 

1-534 

182.17 

3610 

hexaacetate 

mannitol hexa- 
acetate 

C6H806(C0CH3)6 

II-1 50 

434 . 39 

3611 

Hexanhexol 

d-sorbitol ; sorbite 

H0CH2(CH0H)4- 

CH 20 H 

1-533 

182.17 

3612 

hexaacetate 

sorbitol hexaacetate 

C6H806(C0CH3)6 

11-150 

434.39 

3613 

Hexatriacontane 


C 36 H 74 

1-178 

506 . 95 

3614 

Hexenyl alcohol 


CeHnOH 

1-446 

100.16 

3615 

alcohol 

l-hexon-5-ol 

CH 2 :CH(CH 2 )r 

CHOHCH 3 

1-444 

100.16 

3616 

Hexose 

d-fructose; levulose 

CsHieOsiCO 

1-918 

180.16 

3617 

Hexose 

d-galactose 

CsHnOsCHO 

1-911 

180.16 

3618 

Hexose 

d-glucose; dextrose 

CsHnOsCHO 

1-879 

180.16 

3619 

Hexose 

d-mannose; semi- 
iT^se 

CsHiiOs-CHO 

1-905 

180.16 

3620 

Hexose 

d-sorbose; sorbinose 

CfiHizOe 

1-927 

180.16 

3621 

Hexyl acetate (n) 


CH3C02C6Hn 

n-132 

144.21 

3622 

acetate 

Me-iso-Bu carbihol 
acetate 

CH3C02-CH(CH3)- 

CH2CH(CH3)2 

11-133 

144.21 

3623 

acetate (iso) 


CH3C02C4H7(CH3)2 

11-133 

144.21 

3624 

alcohol (n) 

hexanol-1 

CH 3 (CH 2 ) 4 CH 20 H 

1-407 

102.17 

3625 

alcohol (n) 

hexanol-2 

CH 3 CHOHC 4 H 9 

1-408 

102.17 

3626 

alcohol (n) 

hexanol-3 

C 2 H 5 CHOHC 3 H 7 

1-408 

102.17 

3627 

alcohol 

2,2-di Me-butanol-3 

(CH3)3CCH0HCH3 

1-412 

102.17 

3628 

alcohol 

2,2-di Me-butanol-4 

(CH 3 ) 3 CCH 2 CH 20 H 

1-412 

102.17 

3629 

alcohol 

2,3-di Me-butanol-2 

(CH3)2CH.C(CH3)2- 

OH 

1-413 

102.17 

3630 

alcohol 

2-Me-pentanol-1 

C2H5CH2CH(CH3)- 

CH 20 H 

1-409 

102. 17 

3631 

alcohol 

2-Me-pentanol-2 

(CH3)2C0H-CH2C2H5 

1-409 

102.17 

3632 

alcohol 

2-Me-pentanol-3 

(CH3)2CH.CH0H- 

C 2 H 5 

1-410 

102.17 

3633 

alcohol 

2-Me-pentanol-4 

CH3CHOHCH2- 

CH(CH3)2 

1-410 

102.17 


Hexamethylene-dibromide 1844 
Hexamethy(«ne-di iodide 2393 
.Hexamin 2764 
Hexamine 3599 
sHexanal 1212, 


Hexandecanal 5023 
Hexandioic acid 153 
Hexandiol 2346, 3598, 3662 
HexanofC acid 1208 
Hoxanol 3624-38 


Hexanone 3144, 4163 
Hexanthioi 3652 
Hexanitro-diphenylamine 2764 
Hexanitro-diphenyl sulfide 2765 
Hexazane 5322 




ORGANIC COMPOUNDS 


$05 


Crystalline 

Specific 

Melting 

Boiling 

Solubility in 100 Parts 

Color 

Gravity 

Point °C. 

Point ®C. 

Water 

Alcohol 

Ether 

If. 


42 

204-5 





col. Iq. 

0.95418° 

-3.5 

1 851 5n‘in 




nd./aq. 


42 

250 

s. 

s. 

sl. 8. h. 

col. rhb. 



subl. vac. 

81120 

312 ° abs. 

V. sl. S. 




230-70 




col. cr. 


148±, d. 





col. cr. 




10 



col. cr. 







col. Iq. 

0.659^° 

-94 

69 

i.; 00 chi. 

50330 

CO 

Iq. 

0 . 654^«i.° 

-153.7 

60.2 



8 . 

Iq. 

0.649|^° 

-98.2 

49.7 



8 . 

Iq. 

0.662^° 

-129.8 

58.0760inm 



8 . 

Iq. 

0.664ii^-° 

-118 

63.2 



s. 

mn. 

1.46615° 

189 

290- 53 ™*“ 

3.2150; 

y. sl. s. 

1 , 





V. s. h. 



col. rhb. 

1.489i^-® 

166 

290-53““ 

13140 

0.07140 

L 






abs. al. 1 




1 1 9-20 


i. 



cr. 4 “ 5 or 


100-10 





IHab 


(anh.)* 





col. cr./al. 


99-100 


si. 8 . 

sl. s. 

L 

cr. 

0.78276° 

75.8 

2651 Omtn 

sl. s. chl. 

V. sl. s. 

sl. s. 

Iq. 

0.89110° 


1 37765nnn 

10 ’®° 

CO 

00 

Iq. 

0.84244-2° 


140759iam 

V. sl. s. 



nd./aq. 

w.w-rtTV.g 

1 .66917.50 

95-105 


V. 8. 

8.5180 

8 . act. 






abs. al. 


pr. 


165.5 


V. 8. h. 

0.63* 50 

s. pyr. 



(anh.)** 


i 

85% al. 


rhb.*** 

1 . 544250 

146(anh.) 


82’7 50 

sl. s. ^ 

i. 

rhb. 

1 . 5393jO_° 

132 


24817° 

V. sl. s. abs. 

i. 

rhb. 

1 .65415° 

165 


55’7° 

V. sl. s. abs. 

sl. s. Me al 

col. Iq. 

0 . 890§° 


169.2 

i. 

v.s. 1 

V. s. 

col. Iq. 

0 . 860^^° 


146-7 

0 . 1 320 ° 



col. Iq. 

V . W V 2 Q 


1 59755iain 

j. 

V. Sp 

V. 8. 

col. Iq. 

0.820i^° 

-51 .6 

157.2 

0.6200 


00 

col. Iq. 

0.818^|-&° 


137-8 

sl. s. 

00 

00 

col. Iq. 

0.818^o_® 


135 

sl. s. 

00 

00 

Iq. or nd. 

0.8 1 2250 

5.5 

120-1 

V. sl. s. 

GO 

00 

oily Iq. 


-60 


V. sl. s. 

CO 

CO 

Iq. 

0.821-"*^^^° 

-14 

120-1 

V. sl. 8. 

CO 

oo 

Iq. 

0.826^-° 


1 48762mm 

V. sl. s. 


! 

QO 

Iq. 


<-38 

122.5- 

V. sl. s. 

CO 

QO 




3 _ 576201m 




la. 

0.826i^-° 


127.5721mm 

V. sl. s. 

00 

QO 


* Crysts./al., m. 87-95°. 

**Crysts. + IH 2 O, m. 118-20°. 

Crysts. + 1 H 2 O, mn. pi. 
Hexene 3655-61 


Hexophan 3801 
Hexone 4164 
Hexyl, cf. also dihexyl. 
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No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

3634 

Hexyl alcohol 

2- Me-pentanol-5 

(CH3)2CHCH2CH2- 

CHzOH 

1-411 

102.17 

3635 

alcohol (act.) 

3-Me-pentanol-1 

C2H5CH(CH3)CH2- 

CH 2 OH 

1-411 

102.17 

3636 

alcohol (act.) 

3-Me-p0ntanol-2 

CHa-CHOHCH* 

(CH3)C2H5 

1-411 

102.17 

3637 

alcohol 

3-Me-pentanol-3 

C2H5C(CH3)(0H)- 

C 2 H 5 

1-411 

102.17 

3638 

alcohol 

3-methylol-pentane 

(C2H5)2CHCH20H 

1-412 

102.17 

3639 

amine (n) 


CH3(CH2)5NH2 

IV-188 

101.19 

3640 

amine 

2-Et Bu-amine 

(C2H5)2CHCH2NH2 

IV-192 

101.19 

3641 

bromide (n) 

1-bromohexane 

CH3(CH2)4CH2Br 

1-144 

165.08 

3642 

bromide (iao) 

5-bromo-2-methyl“ 

pentane 

(CH3)2CH(CH2)2* 

CH2Br 

1-148 

165.08 

3643 

bromide 

2-bromo-2,3-di Mo- 
butane 

(CH 3 ) 2 CHCBr: 

(CH3)2 

1-152 

165.08 

3644 

chloride (n) 

1-chlorohexano 

CH3(CH2)4CH2CI 

1-143 

120.62 

3645 

chloride 

2-chlorohexane 

CH3(CH2)3CHCICH3 

1-144 

120.62 

3646 

chloride 

1-chloro-2,3-dlMe- 

butane 

(CH 3 ) 2 CHCH: 

(CH2CI)CH3 

1-151 

120.62 

3647 

chloride 

2-chloro-2,3-di Me- 
butane 

(CH3)2CHCCI(CH3)2 

1-151 

120.62 

^648 

cyanide (n) 

oenanthyiic nitrile 

CH3(CH2)5CN 

11-341 

111.18 

3649 

formate (n) 


HC02*C6Hi 3 

11-22 

130.18 

3650 

iodide (n) 

1-iodohoxane 

CH3(CH2)4CH2l 

1-146 

212.08 

3651 

iodide 

2-iodo-2,3-dimothyl- 

butane 

(CH3)2CICH(CH3)2 

1-153 

212.08 

3652 

mercaptan (n) 

hexanthiol-1 

CH3(CH2)4CH2SH 

1-408 

118.23 

3653 

1 nitrite (n) 


CeHu-ONO 

1-407 

131.17 

3654 

resorcinol (n) 

(1;2,4) 

C6H,3C6H3(0H)2 


194.26 

3655 

Hexylene (a) 

1-hexene 

CH3(CH2)3CH:CH2 

1-215 

84.16 

3656 

Hexylene 

2,3-dl Me-butene-1 

(CH3)2CHC(CH3): 

CH 2 

1-218 

84.16 

3667 

Hexylene 

3,3-di Me-butone-1 

(CH3)3CCH;CH2 


84.16 

3658 

Hexylene 

2,3-di Me-butene-2 

(CH3)2C:C(CH3)2 

1-218 

84.16 

3659 

Hexylene 

2-methyl-pontono-2 

(CH3)2C:CHC2H5 

1-217 

84.16 

3660 

Hexylene (iaomer 

No. 1 ) 

3-methyl-ponteno-2 

(C2H5)(CH3)C:CH- 

CH 3 

1-217 

84.16 

3661 

iaomer JVo. 2 

3-methyl-pentene-2 

C6Ht2 

1-217 

84.16 

3662 

glycol (2,3) 

hexandiol-2,3 

C3H7(CH0H)2CH3 

1-484 

118.17 

3663 

Hexylphenyl- 
carbinol (n) 

a-Ph-n-heptyl 

alcohol 

CsHmCHOHCsHs 

♦VI-272 

192.29 

3664 

Hippuric acid 

benzoyl glycine 

C6H5CONHCH2- 

CO 2 H 

IX-225 

179.17 

3665 

calcium salt 

Ca hippurate 

(C9H803N)2Ca-3H20 

IX-229 

450.45 

3666 

sodium salt 

Na hippurate 

C9H803NNa 

IX-229 

201.16 

3667 

Histamine 

/J-imidazolyl-4- 

ethylamine 

1 C 3 H 3 N 2 C 2 H 4 NH 2 

♦XXV-629 

111.15 

3668 

hydrochloride, di 


C5H9N3-2HCI 

♦XXV-630 

184.08 

3669 

Histidine (l)(-) 

/3-imidazolyl-a- 

alanine 

C3H3N2CH2CH- 

(NHz)C02H 

XXV-513 

155.16 

3670 

hydrochloride, di 


CeHsOzNa^HCI 

XXV-515 

228.09 


Hexylene bromide 1842 
Hexylene iodide 2393 
Hoiocaine HCi 2910 


Homoatropine, cf. aikd. 
Homocatechol 2374 
Homogentisic acid 3673 



ORGANIC COMPOUNDS 


SOT 


Crystalline „ 

Form and Specific 


Melting 
Point °C. 


Boiling 
Point ®C. 


Solubility in 100 Parts 


0.816^-® 


0.831^-° 


0.824^° 


0.833|-g° 

0.763%° 

1 .17320® 

1 .16820® 


148.9 

129-307«i« 

125.3 
1 55 . 

146-7 


0.876^-° 

0.869^1-° 

0.88722® 


132.9765m 

122.5754m 

122 


0.81 1-5^^° 
0.8980® 

1 .439-25^-° 
1 .446%®-° 


0.84920® 

0.88520® 

0.673^° 

0.67820® 


149-50768m 
129-30774m 
1 797mn> 

63.4-3.7 

55.6 


V. s.; s. bz. 8.; s. act. 


0.65320® 

0.71220® 

0.690-^*!° 


41 .2 

73 276001111 

67.2-7.5 


s. 2 vol. 
H2SO4 
+ 1 aq. 


col. pr. 
wh. pd. 
col. hyg. 

cr./aq. 
pr./aq. al. 
If./aq. 


1.371-i^° 


239-46 (d.) 
d. 287-8 


0.420®; i. 8. h.;l. bz. 0.2518® 
pet. 


209-1 0i8“”i V. s.; 8. h. s. 

chi. 


* Sealed tube. 
Homohydroquinone 2372 
Homopyrocatechin 2374 


Homosalicylaldehyde 4379 
Homosalicylic acid 3833, 3836, 3839, 3841 
Hot stuff gas 1985 
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PHYSICAL CONSTANTS €WF 


No. 

Name 

Synoaym 

Formula 

Beil. 

Bef. 

Formula 

Weight 

3671 

3672 

Htetidine hydrochIcH 
ride, mono 
Homo-eriodictyol 

5,7,4'-triOH-3'- 

methoxy-flavanone 

CgHgOzNjHClHzO 

Ci6Hi406t 

XXV-515 

209.64 

3673 

gentisinic acid 

2,5-diOH-ph6nyl- 
acetic acid 

(H0)2C6H3CH2- 

CO 2 HH 2 O 

X-407 

186.16 

3674 

phthalic acid (o) 


HO 2 CC 6 H 4 CH 2 CO 2 H 

IX-857 

180.15 

3675 

Hordenine (p)t 


HOC6H4CH2- 

CH2N(CH3)2 

XIII-626 

165.23 

3676 

sulfate 


(C,oH,50N)2H2S04- 

H 20 

Xni-626 

446.55 

3677 

sulfate 


(C,oHi50N)2-H2S04- 

2 H 20 

♦XIII-236 

464.56 

3678 

Hydantoic acid 


H2NCONHCH2- 

C02H 

IV-359 

118.09 

3679 

Hydantoin 

glycolyl urea 

HNCHz-CONHCO 

1 1 

XXIV-242 

100.08 

3680 

Hydnocarpic acid 


C5H7(CH2)ioC02H 

IX-79 

252.38 

3681 

Hydracetamide 


(CH3CH)3N2 

1-608 

112.17 

3682 

Hydracrylic acid 

ethylene lactic acid 

HOCH2CH2C02H 

III-295 

90.06 

3683 

Hydratropic acid 

a-Ph-propionic acid 

C6H5CH(CH3)C02H 

IX-524 

150.17 

3684 

Hydrazinobenzoic 
acid (p) 


H2 NNHC 6 H 4 C 02 H 

XV-631 

152.15 

3685 

Hydrazo-benzene 

jV,/V'-diphenyl- 

hydrazine 

CfiHsNHNHCeHs 

XV-123 

184.23 

3686 

benzoic acid (o) 


(H02CC6H4NH)2 

XV-626 

272.25 

3687 

benzoic acid (m) 


(H02CC6H4NH)2 

XV-629 

272.25 

3688 

benzoic acid (p) 


(H02CC6H4NH)2 I 

XV-632 

272.25 

3689 

dicarbonamide 


(H2NC0NH)2 

III-116 j 

118.10 

3690 

naphthalene (a, a') 


C10H7NHNHC10H7 

XV-562 

284.34 

3691 

naphthalene 09, /3') 


C10H7NHNHC10H7 

XV-569 

284.34 

3692 

toluene (o) 


(CH3C6H4NH)2 

XV-497 

212.28 

3693 

toluene (m) 


(CH3C6H4NH-)2 

XV-506 

212.28 

3694 

toluene (p) 


(CH3C6H4NH)2 

XV-511 

212.28 

3695 

Hydrindene (1,2) 

indane 

C6H4CH2CH2CH2 

1 1 

V-486 

118.17 

3696 

dicarboxylic acid 

(/3,/3) 

C9H8(C02H)2 

IX-904 

206.19 

3697 

dicarboxytic acid 

(a,0) 

C^HsiCOzHh 

*IX-391 

206.19 

3698 

Hydrindone (a) 

indanone-1 

C6H4CH2CH2CO 

1 1 

VII-360 

132.15 

3699 

Hydrindone (/9) 

indanone-2 

C6H4CH2COCH2 

1 1 

VII-363 

132.15 

3700 

Hydro-benzamide 

tribenzaldiamine 

1 

1 1 

CeHsCH: 

(N:CHC6H5)2 

VII-215 

296.37 

3701 

benzoin 


(CeHsCHOH-h 

VI-1003 

214.25 

3702 

benzoin (igo) 


Ci4Hi2(OH)2 

VI-1004 

214.25 

3703 

carbostyril 


C9H9ON 

XXI-288 

147.17 

3704 

cinnamic acid 

/9-Ph-propionic acid 

C6H5CH2CH2CO2H 

IX-508 

150.17 

3705 

cinnamic alcohol 

7-Ph-Pr-alcohol 

C6H5(CH2)30H 

VI-503 

136.19 

3706 

cinnamic aldehyde 


C6H5CH2CH2CHO 

Vil-304 

134.17 


t Beiistein gives structure as a chalcone. Hydraergotocin, cf. aikd. 

I See also Alkaloid table. Hydramine, mixt. of 2314 and 6260 

HS (hot stuff) gas 1985 Hydrastine, cf. aIkd. 

Hydracetin 111 Hydrastinine, cf. aikd. 





ORGANIC COMPOUNDS 


m 


No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Melting 
Point °C. 

Boiling 
Point °C. 

Solubility in 100 Parts ] 

Water 

A.lcohol 

Ether 

3671 

col. rhb./ 


250-5 

-H 2 O, 100 

S. 

i. 

1. 


aq. 







3672 

col. nd./ 


224-5 


i. ; i. chi. 

8.; i. bz. 

si. s. 


ac. 






EtOAc 

3673 

pr./aq. 


152(anh.) 





3674 

cr./aq. 


175-80 





3675 

col. rhb. 


117.8 

173_411mio 

s. ; t. pet.; 

V. s. ; s. 

V. s.; 




subl. > 140 


8 . chi. 

dil. a. 

s. a 1 k.i 

3676 

pr. nd. 


205(anh.) 





3677 

col. cr. 


197 





3678 

mn. 


d. 173-9 


3^0® - s h 

0 5200 ; g ^ 


3679 

nd. 


220-1 



1 .7 h. 

f. 






alk. 



3680 

If./al. 


59-60 


i. 


V. si. 8. 

3681 








3682 

syrup 



d. 




3683 

col. Iq. 

1 . 10 ° 

<“20 

266-7 




3684 



220-5 d. 






aq. 







3685 

It. yel./al. 

1 .15816° 

131 

d. 

V. si. s. 

5160 

i. ac. 

3686 

If./al, 


205 



s. h. 

s. alk. 

3687 

It. yel./al. 





i. 

si. s. h. 


3688 

nd./al. 




V. si, s. 

si. s. h. 


3689 

pl./aq. 


245“6 d. 


; 0 . 02 ' 6 °; 

i. 






si. s. h. 



3690 

If./bz. 


274(271) 


s. bz. 

8. 

8. 

3691 

It. red If. 


140-1 


i. 

V. s. 

V. 8. 

3692 

If./al. 


165 


s. bz. 

V. si. s. 

8. 






aq. al. 


3693 

col. oil 





V. s. 


3694 

mn. 

0.957 

133-4(126) 

d. 

! V. s. bz. 

V. s. 

V. s. 

3695 

col. Iq. 

0.963if® 


177 

1 i. 

CD 

00 

3696 

If./aq. 


199 

-CO 2 > 200 

1 



3697 

cr. 


222 

! V. si. s. bz. 

s. ; s. act. 

si. s. 

3698 

nd./aq. 

1.099«° 

41-2 

243-5 

j si. 8 . 

V. s. 

V. 8. 

3699 

nd./al. 

1.071670 

58-61 

250-5 si. d. 

i. 

V. s. 

V. s. 

3700 

cr./al. 


101-2 


i. 

V. s. 

V. S. 

3701 

mn. 

0.9271340 

138-9 

>300 

1 

0.25150 

V. s. h. 


3702 

mn./al. 


121-2 

1330.02nmi 

0 . 1915 °; 

s. 

s. 






1 .25 h. 



3703 

rhb./al. 


163 


i. ; s. h. 

s. 

8 . 





HCI 



3704 

mn. 

1 .071^1^2^° 

48.5 

279.8 

0 . 620° 

s.; 8 . chi. 

8 .; s. bz. 

3705 

oil 

1 .008^-° 

<-18 

235-7 

s. 

1 

00 

3706 

Iq. 



221-4744inm 

i. 

16.7 










Hydrazine yellow 5694 Hydrazino-xylene 6500-2 Hydro-berberine, cf. aikd. 

Hydrazino-benzene 5196 Hydrazo-methane 2494 Hydro-cinchonine, cf. aIkd. 

Hydrazino-diphenyl 2727 Hydrazo-phenylene 2279 Hydro-cinnamyl alcohol 3705 

Hydrazino-toluene 6022-7 Hydrindic acid 2686 
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No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

3707 

Hydro 

cinnamic amide 

/8-Ph-propionamide 

CeHsCHjCHzCONHz 

IX-511 

149.19 

3706 

cinnamic chloride 


CeHsCHzCHzCOCI 

IX-511 

168.62 

3709 

cinnamic nitrile 

8-Ph-propionitrile 

CeHsCHzCHzCN 

IX-512 

131 .17 

3710 

corulignone (4;3,5) 


IHOC6H2(OCH3)]z 

VI- 1200 

306.30 

3711 

coumaric acid (o) 

melilotic acid 

H0C6H4(CH2)2C02H 

X-241 

166.17 

3712 

coumaric acid (m) 

phenol propionic acid 

H0C6H4(CH2)2C02H 

X-244 

166.17 

3713 

coumaric acid (p) 

phlorentinic acid 

H0C6H4(CH2)2C02H 

X-244 

166.17 

3714 

cyanic acid 

formonitrile 

HCN 

11-29 

27.03 

3715 

cyanic acid 

prussic acid 

HNrCHNC 

11-28 

54.05 

3716 

(dimolecular) 

Hydroquinone 

diacetyl-hydro- 

(CH3C02)2:C6H4 

VI-846 

194.18 

3717 

acetate, di 
benzyl ether, di 

quinone (p) 

(C6H5CH20)2C6H4 

VI-845 

290.34 

3718 

benzyl ether, mono 


C 6 H 5 CH 20 C 6 H 40 H 

VI-845 

200.23 

3719 

dicarboxylic acid 

(2,5;1,4) 

(H0)2C6H2(C02H)2 

X-554 

198.13 

3720 

Hydroquino- 

2,7-dihydroxy- 

C 20 H 12 O 5 

XIX-219 

332.30 

3721 

phthalein 

Hydroxy-aceto- 

fluorane 

HOC 6 H 4 COCH 3 

VIII-85 

136.14 

3722 

phenone (o)t 
acetophenone (m) 


H0C6H4’C0-CH3 

VIII-86 

136.14 

3723 

acetophenone (p) 


HOC 6 H 4 COCH 3 

VIII-87 

136.14 

3724 

anthraquinone (1) 


C 6 H 4 (C 0 ) 2 C 6 H 30 H 

VIII-338 

224 . 20 

3725 

anthraquinone (2) 


C 6 H 4 (C 0 ) 2 C 6 H 30 H 

VIII-342 

224 . 20 

3726 

anthraquinone (2) 

2-hydroxy- 

CioH6(CO)2CH:COH 

VIII-337 

224.20 

3727 

azobenzene (o) 

anthraquinono-1 ,4 

H0C6H4N:NC6H5 

i 

X VI-90 

198.22 

3728 

azobenzene (m) 


H0C6H4-N:NC6H5 

X VI-94 

198.22 

3729 

azobenzene (p) 


H0C6H4N:NC6H5 

XVI.96 

198.22 

3730 

azobenzene sul- 


H0C6H4N:N'C6H4- 

X VI-272 

278 . 28 

3731 

fonic acid (4,4') 
azobenzene sul- 

(4,4') 

SO 3 H 

H0C6H4-N:NC6H4- 

X VI-272 

336 . 30 

3732 

fonic Na 
1,1'-azonaphtha- 

bordeaux S; fast 

S 03 Na- 2 H 20 

Na 03 SCioH 6 N:N- 

♦XVI-305 

604 . 48 

3733 

lono-3,6,4'-tri- 
sulfonic acid (2) 
Na 

benzaidehyde (o) 

red D 

salicylaldehyde 

C,oH4(OH)(S03Na)2 

HOC 6 H 4 CHO 

vm-31 

122,12 

3734 

benzaldehyde (m) 


HOC 6 H 4 CHO 

VIII-58 

122.12 

3735 

benzaidehyde (p) 


H 0 C 6 H 4 'CH 0 

VIII-64 

122.12 

3736 

benzaldehyde 

saiicylaldoxime 

H 0 -C 6 H 4 'CH:N 0 H 

VIII-49 

137.13 

3737 

oxime (o) 
benzaldehyde 

(o) 

H 0 'C 6 H 4 CH:N-NH- 

XV-188 

212.24 

3738 

phenylhydrazone 
benzamide (o) 

saiicylamide 

CeHs 

HOC6H4CO-NH2 

X-87 

137.13’ 

3739 

benzamide (m) 


HOC 6 H 4 CO-NH 2 

X-140 

137.13 

3740 

benzamide (p) 


HOC 6 H 4 CONH 2 H 2 O 

X-164 

155.15 

3741 

benzanilide (o) 

salicylanilide 

HOC 6 H 4 CONHC 6 H 5 

XII-500 

213.23 

3742 

benzoic acid (o) 

salicylic acid 

HOC 6 H 4 CO 2 H 

X-43 

138.12 


t See also No. 754. Hydro-quinone 2314 Hydro-resorcin 2285 

Hydro-cotar nine, cf. aikd. Hydro-quinone diethyl ether 2093 Hydro-sulfite N.F. 3293 

Hydro-naphthoquinone 2348, 2360 Hydro-quinone dimethyl ether 2408 Hydrol 4436 

Hydro-phioron 2379 Hydro-quinone ethyl ether 2929 Hydrolit 3296 

Hydro-quinine, cf. aIkd. Hydro-quinone methyl ether 4081 Hydropyrin 119 




ORGANIC COMPOUNDS 


511 


No. 

Crystalline 

Specific 

Melting 

Boiling 

j Solubility in 100 Parts 


Color 

Gravity 

Point °C. 

Point °C. 

Water 

Alcohol 

Ether 

3707 

nd./aq. 


104-5 





3708 

Iq. 

1 .1352’° 

<-60 

225 d. 




3709 

Iq. 

1 .001 ’8° 


261 




3710 

mn./al. 


190± 

d. 

V. si. s. 

i. CSz 

V. sl. s. 

3711 

cr./aq. 


82-3 


5180. 








108^° 



3712 

mn./bz. Ig. 


111 


i. Ig. 

s. ; s. bz. 

8. 

3713 

mn./et. 


128-30 





3714 

poison. Iq. 

0.69718° 

-12 

25-6 

00 


00 

3715 

rhb. 


87 

120-5 

V. s. 

sl. s. 

sl. 8. 

3716 

pl./al. 


123-4 


si. s- h. 


8.; 8. chi. 

3717 

pl./al. 


128 



2.5 h. 


3718 

pl./aq. 


122-3 

[ 




3719 

yel. cr./al. 


d. 


si. s. h. 

sl. s. h. 

sl. s. 

3720 



227-32 





3721 

oil 

1.131^"-° 



213717rnm 

si. 8. 



3722 

nd. or If. 

1 . 099’09o 

95-6 

296756mn. 

s. h. 

s. 

s.; s. bz. 

3723 

nd./aq. al. 

1.109 

109 

147.83.nn. 

1Z20. 

s. 

8. 






7 . 1 100® 



3724 



194-5 





3725 

yel. nd./al. 


302-6 

subl. 

V. si. s. c. 

8. 

8. 

3726 

yel. nd./ 


d. 235 

subl. 


8. alk. 



al. 





carb. 


3727 

or. nd./et. 


82 . 5-3 


si. s. 

8. 

s. 

3728 

yel. pr./bz. 


114-6 


0.08 h. 

8. 

8. 

3729 

or. rhb./al. 


155-6 

220-3020n.m 

0.002250; 

31250; 

V. s.; 2250 





si. d. 

0.08 h. 

Q. 6250 CCI 4 

bz. 

3730 

yel. red 


d. > 200 


si. s. ; i. 

8. 

i. 


pr./aq. 




1 HCI 



3731 

red yel. pi. 




0 . 71 50; 








V. s. h. 



3732 

red brn. 




s. 

sl. 8. 



pd. 







3733 

col. oil 

1.153^° 

-7 

196.5 1 

sl. 8. 

00 

CXJ 

3734 

nd./aq. 


106-8 

240 ± 

8. h. 

s. 

s. 

3735 

nd./aq. 

1.1291300 

116-7 

subl. 

s. h. 

70250 

4250 52. 

3736 

col. pr./ 


57-9 

d. 

V. sl. s. c. 

s.;8. dil. 

s.; i. Ig.; 


bz.-pet. 





HCI 

s. bz. 

3737 

col. nd. 


142-3 

2342Binin 

sl. s. h. 

s. h. 

s. 

3738 

If./aq. 


140 

d.270 

sl. 8. 

8.; 8. chi. 

8. 

3739 

If./aq. 


170.5 


s. h. 

s. ; i. chi. 

8. ; i. CS 2 

3740 

nd./aq. 


162(anh.) 

-HzO, 100 

s. h. 

s. ; i. chi. 

8. ; i. CSz 

3741 

pr./al. 


135 

d. 

V. sl. s. h. 

s. ; s. bz. ; 

8.; sl. 8. 







s. chi. 

CSz 

3742 

mn. 

1.443i^° 

159; 

211Z0xnm^ 

0.16^°; 

49.615° 

50.5150 




8ubl.76 

j 

2.6750 

abs. al. 



Hydroxy-acetaldehyde 3470 Hydroxy-aniline 346-52 

Hydroxy-acetamide 3472 Hydroxy-anthracene 545, 561-2 

Hydroxy-acetanilide 33-5 Hydroxy-benzalacetophenone 3763 

Hydroxy-acetic acid 3468 Hydroxy-benzene 5118 

Hydroxy-acetonaphthone 48 



PHYSICAL CONSTANTS OF 


sii 


No. 

Nam© 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

3743 

Hydroxy 

benzoic Ca ( 0 ) 

calcium salicylate 

(C7H503)2Ca-H20t 

X-60 

332.32 

3744 

benzoic Na ( 0 ) 

sodium salicylate 

H 0 -C 6 H 4 C 02 Na 

X-59 

160.11 

3745 

benzoic acid (m) 


HOC6H4CO2H 

X-134 

138.12 

3746 

benzoic acid (p) 


HOC6H4CO2H 

X-149 

138.12 

3747 

benzoic anhydride 

salicylide; /3- 

(C 6 H 4 ) 202 (C 0)2 

XIX - 171 

240.20 

3748 

(«) 

benzonitrile ( 0 ) 

disalicylide 
salicylic nitrile 

HOC6H4CN 

X-96 

119.12 

3749 

benzophenone (p) 


C6H5COC6H4OH 

VIII-1 58 

198.21 

3750 

benzyl alcohol ( 0 ) 

salicyl alcohol 

HOC6H4CH2OH 

VI-891 

124.13 

3751 

benzyl alcohol (m) 


HOC6H4CH2OH 

VI-896 

124.13 

3752 

benzyl alcohol (p) 


HOC6H4CH2OH 

VI-897 

124.13 

3753 

butyric acid (a) 


CzHs'CHOHCOzH 

ni-303 

104.10 

3754 

(dl) 

butyric acid (J3){1) 


CHjCHOHCHz- 

III-307 

104.10 

3755 

butyric acid (/9)(dl) 


CO2H 

HOC3H6CO2H 

III-308 

104.10 

3756 

butyric acid ( 7 ) 


H 0 (CH 2 ) 3 C 02 H 

III-31 1 

104.10 

3757 

butyric acid 

acetonic acid 

(CH 3 ) 2 C 0 HC 02 H 

III-313 

104.10 

3758 

(wo) (a) 

butyric nitrile ( 7 ) 

(dl) 

H 0 -(CH 2 ) 3 -CN 

III-31 1 

85.10 

3759 

caproic acid (a)(dl) 

oxycaproic acid 

CH 3 (CH 2 ) 3 CH 0 H- 

III-332 

132.16 

3760 

caproic acid (wo)(a) 

leucic acid (dl) 

C02H 

HOC 5 H,oC 02 H 

III-336 

132.16 

3761 

caprylic acid ( 0 ) 


C 6 Hi 3 CH 0 H-C 02 H 

III-348 

160.21 

3762 

caprylic acid (iao) 

tetramethyl-hydra- 

[(CH 3 ) 2 CH] 2 : 

III-348 

160.21 

3763 

(o) 

chalcono ( 2 ) t 

crylic acid 
o-OH-benzalaceto- 

C(0H)C02H 

CeHs-COCH.CH- 

III- 191 

224.25 

3764 

7 -chloro-n-butyro- 

phenone 

C6H4OH 

CICHz CHOH CHz- 

III-310 

119.55 

3765 

nitrile (/S)(df) 
/ 9 ,/ 9 -dimethyl- 7 - 

(dl )5 

CN 

CHOHCOO- 

XVIII-3 

130.14 

3766 

butyrolactone 

(a) 

/S,jS-dimethyl- 7 - 

(1)5 

1 

CH2C:(CH3)2 

1 

CeHioOs 


130.14 

3767 

butyrolactone (at) 
diphenylamine ( 0 ) 

anilino-phenol 

HOC6H4NHC6H5 

XIII-365 

185.22 

3768 

diphjBnylamine (m) 

anilino-phenol 

HOC 6 H 4 NH-C 6 H 5 

XIII-410 

185.22 

3769 

diphenylamine (p) 

anilino-phenol 

HOC6H4NHC6H5 

XIII-444 

185.22 

3770 

diphenyl ether ( 0 ) 

phenoxy-phenol 

HOC6H4OC6H5 

VI-772 

186.20 

3771 

ethyl ethylenedi- 


HOCHz-CHz-NH- 

IV-286 

104.15 

3772 

amine 

glutamic acid (/?) 

( 1 +) 

CH 2 CH 2 NH 2 

HOzCCHzCHOH- 

♦IV-550 

163.13 

3773 

glutaric acid (a) 


CH(NH2)C02H 

HOzCCHOHCHz- 

III-442 

148.11 

3774 

(dl) 

glutaric acid (0) 


CHz-COzH 

H0CH:(CH2C02H)2 

III-443 

148.11 


t Crysts. + 2 H 2 O, 2.816* aq., - H 2 O 1 00 *; + 3 H 2 O, 2.3i5® 35 . 8100 * aq. 
i See also No. 1781. 

§ Lactone portion of pantothenic acid is the Z-form. Hydroxy-cinchonine, cf. aikd. 
Hydroxy-benzoquinone-oxime 4900 Hydroxy-cinnamic acid 1631-3, 1537 

Hydroxy-brasilin 3500 Hydroxy-coniine, cf. aIkd. 

Hydroxy-butene 4422 Hydroxy-coumarin 6369 

Hydroxy-butyraldehyde 169 Hydroxy-cumene 5433-5 

Hydroxy-chlorobenzaldehyde 1461 Hydroxy-deguelin 6699 




ORGANIC COMPOUNDS 


518 ^ 


No. 

Crystalline 

Specific 

Melting 

Boiling 

Solubility in 100 Parts 


Color 

Gravity 

Point ®C. 

Point ®C. 

Water 

Alcohol 

Ether 

3743 

col. nd. 




1 . 4 c.; 4 h. 



3744 

col. pl./al. 




1 25250 

17150 

25 gly. 

3745 

rhb./aq. 

1.473 

201 


0.8’9®; 

8 . h. 

IQioo 






s. h. 



3746 

mn. /aq. al. 

1 . 468^® 

214.5-5.5 


0.170®; 

V. 8 . 

23250 ; j 






2.7550 


CSz 

3747 

nd./chl. 


200-1 

d. 




3748 

pr./bz. 


97-8 

'|49f4nMn 

V. si. s. 

V. s. 

V. s. 

3749 

rhb. 


134-5 



25250 

8250 

3750 

rhb./aq. 

1 .161250 

86-7 

subl. 

6.6’5o 

V. S- 

V. s. ; 8 . bz. 

3751 

cr./bz. 


67 

300 ±, d. 

V. s. h. 

V. s. 

V. s. 

3752 

pr./aq. 


125 

252 

V. a. 

V. s. 

V. s. 

3753 

hyg. cr. 


43-4 

subl. > 60; 

s. 

8 . 

8 . 





225-60 d. 




3754 



48-50 





3755 




1 301 Zmm 



' 

3756 



<-17 


















room temp. 




3757 

hyg. pr. 


79; subl. 50 

212 

V. s. 

V. s. 

V. s. ; V. si. 








8 . bz. 

3758 

Iq. 

1 . 0298® 


238-40 

s. 

s. ; i. CSz 

s. ; s. chi. 

3759 

nd. 


60-2 

subl. 100 

V. 8 . 

V. s. 

V. 8 . 





si. d. 




3760 

pl./et. -|- 


76-7 


S. 

s. 

8 . 


pet. 







3761 

pi. 


69.5 


V. si. s. 

V. 8 . 

V. s. 

3762 

cr./et. 


152-3 d. 

192-3d. 

V. s. 

V. 8 . 

V. 8 . 

3763 

yel. If./ 


154-5 d. 


V. si. 8 . 

V. 8 . 

si. 8 . chl. 


aq. al. 




CSz 



3764 

yel. Iq. 



250 ± , d. 

s. 

s. 

8 . 

3765 

col. hyg. 


56-8 

1 1 9-21 ’ Sum. 

s.; s. bz. 

s.; 8 . chi.; 

8 . ;sl.s. 


nd. 





8. CSz 

pet. 

3766 

cr./bz. pet. 


91-2 


8 .; si. s. 

s. 

s. 






pet. 



3767 

pr./aq. 


69-70 

1 80-920*" 

si. s. h. 

s. 

s. ; si. 8 . bz. 

3768 

If./aq. 


81.5-2.0 

340 

si. s. h.; 

s.; s. dil. 

s. ; si. 8 . Ig. 






8 . alk. 

a. 


3769 

If. 


70 

330 

V. si. s. 

s.; s. dil. 

8 . ; 8 . chl. 






c.; s. alk. 

a. 


3770 

nd./aq. 


106-7 

151 .511 mm 

si. s. h. 

V. s. h. 

V. s. h. 

3771 

Iq. 



238-40 

V. s. 

V. 8. 

i. 

3772 

pr./aq. 


softens 100 

d. > 100 

V. s. 


i.; V. s. ac. 

3773 

col. cr. 


72 


S- 



3774 

nd./aq. 


95 


V- S- 

V. s. 

si. s. 


Hydroxy-diethylaniline 2116 Hydroxy-ethyl formate 3456 

Hydroxy-dimethylbenzene 6465-70 Hydroxy-hydroquinone 6217 

Hydroxy-diphenyl 5216-8 Hydroxy-isophenoxazone 5554 

Hydroxy-diphenylmethane 823 Hydroxy-lepidine 4179 

Hydroxy-ditane 824 Hydroxy-malonic acid 5695 

Hydroxy-ethyl acetate 3446 Hydroxy-methoxybenzaldehyde 6418, 6421 

Hydroxy-ethyl amine 2907 Hydroxy-methoxybenzoic acid 6417 

Hydroxy-ethylaniline 2930 Hydroxy-methoxybenzyl alcohol 6422 




514 


PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

3775 

Hydroxy 

hydroquinone tri- 

triacetyl-hydroxy- 

(CH3C02)3C6H3 

VI-1089 

252.22 

3776 

acetate (1,2,4) 
3-methoxyaceto- 

hydroquinone 

acetovanillone; 

CH3C0C6H3(0H)- 

VIII-272 

166.17 

3777 

phenone (4) 
methyl benzoic acid 

apocynin 

(o) 

OCH 3 

HOCH2C6H4CO2H 

X-218 

152.14 

3778 

a-naphthoic acid 

( 2 , 1 ) 

HOCioHe-COzH 

X-328 

188.17 

3779 

a-naphthoic acid 

(5,1) 

HOCioHs-COzH 

X-330 

188.17 

3780 

a-naphthoic acid 

( 6 , 1 ) 

HOC10H6CO2H 

X-330 

188.17 

3781 

a-naphthoic acid 

(7,1) 

HOC10H6CO2H 

X-330 

188.17 

3782 

/9-naphthoic acid 

( 1 , 2 ) 

HO CioHs CO 2 H 

X-331 

188.17 

3783 

/S-naphthoic acid 

(3,2) 

HOC,oH6C02H 

X-333 

188.17 

3784 

/J-naphthoic acid 

(5,2) 

HOC10H6CO2H 

X-337 

188.17 

3785 

/^-naphthoic acid 

(7,2) 

HOCioHsCOiH 

X-337 

188.17 

3786 

a-naphthoquinone 

( 2 ) 

C 10 H 5 O 2 OH 

VIII-300 

174.15 

3787 

a-naphthoquinone 

(5); juglon; nucin 

C 10 H 502 ' 0 H 

VIII-308 

174.15 

3788 

/ 8 -naphthoquinone 

(7) 

Cio H 5 02 ‘ 0 H 

VIII-299 

174.15 

3789 

/3-naphthoquinone 

(6) 

C 10 H 5 O 2 OH 

♦VIII-638 

174.15 

3790 

naphthyl-o-hy- 

epicarin 

HOC,oH6CH2- 


294.29 

3791 

droxy-m-toluic 
acid (/3) 

nicotinic acid (a) 


C 6 H 3 ( 0 H)-C 02 H 

HOC 5 H 3 NC 02 H 

XXII-214 

139.11 

3792 

nicotinic acid (p) 


HOC 5 H 3 NC 02 H 

XXII-215 

139.11 

3793 

oenanthylic acid (a) 


CsHnCHOHCOzH 

III-342 

146.18 

3794 

phenylacetic acid 

(ft's 


HOC 6 H 4 CH 2 CO 2 H 

■ 

X-187 

152.14 

3795 

phenylacetic acid 

(m) 

H0C6H4CHrC02H 

X-189 

152.14 

3796 

phenylacetic acid 


HOC 6 H 4 CH 2 CO 2 H 

X-190 

152.14 

3797 

(/>) 

phenylarsonic acid 

(P) 

HOC6H4AsO(OH)2 

X VI-874 

218.03 

3798 

phenylarsonate Na 

(p) 

H0C6H4A8:0 

X VI-874 

285.06 

3799 

phenyiethylamine 

tyramine 

( 0 H) 0 Na- 2 jH 20 

HOC6H4CH2* 

XIII-625 

137.18 

3800 

(p) 

phenylglycine (p) 

photo-glycin 

CH 2 NH 2 

HOC6H4NHCH2- 

XIII-488 

167.16 

3801 

phenyl-quinoline- 

2-(4-0H-3-C02H- 

CO 2 H 

HOzCCgHsN- 

♦XXII-567 

309.27 

3802 

dicarboxylic acid 

o-phthalic acid 

Ph)cinchoninic 

acid 

(3;1,2) 

C6H3(0H)C02H 

H0C6H3(C02H)2 

X-498 

182.13 

3803 

o-phthalic acid 

(4;1,2) 

H0C6H3(C02H)2 

X^499 

182.13 

3804 

m-phthalic acid 

(2;1,3) 

H0C6H3(C02H)2- 

X-501 

200.14 

3805 

m-phthalic acid 

(4;1,3) 

H 20 

H0C6H3(C02H)2 

X-502 

182.13 

3806 

m-phthalic acid 

(5;1,3) 

H0C6H3(C02H)2- 

X-504 

218.16 

3807 

p-phthalic acid 

(2;1,4) 

2 H 20 

H0C6H3(C02H)2 

X-505 

182.13 

3808 

proline (4)(d!f) 

4-OH-pyrrolidine- 

HN:C4H6(0H)C02H 

XXII-190 

131 .13 

3809 

proline (4)(f -) 

2 -carboxylic acid 

C 5 H 903 N 

XXII-191 

131 .13 

3810 

propiophenone (o) 

o-propionyl-phenol 

HOC 6 H 4 COC 2 H 5 

VIII- 102 

150.17 


Hydroxy-methoxycoumarin 5604 Hydroxy-phenyi-mercurichloride 4034-5 

Hydroxy-methyl-azobenzene 657-8 Hydroxy-propionitrile 3195 

Hydroxy-methyl benzaldehyde 4379 Hydroxy-purme, cf. aikd. 

Hydroxy-methylcoumarin 4406 Hydroxy-quinol 6217 

Hydroxy-methylene acetone 3304 Hydroxy-quinoline carboxylic acid 3937 

Hydroxy-naphthalene 4489-90 Hydroxy-stachydrine, cf. aIkd. 

Hydroxy-phenetole 5136 Hydroxy-styrene 6443-4 

Hydroxy-phenylalanine 6367 Hydroxy-succinic acid 3997-8 




ORGANIC COMPOUNDS 


515 


No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Melting 
Point ®C. 

Boiling 
Point ®C. 

Solubility in 100 Parts ] 

Water 

Alcohol 

Ether 

3775 

nd./abs. 


96-7 

>300 si. d. 

d. a. 

d. alk. 



al. 







3776 

col. pr./ 


115 

295-300 

V. s. h.; 

7 . 79 ° 

8. ; s. bz. 


aq. 




i. pet. 



3777 

nd. 


128 d. 


0 . 420 ® 

s. 

8. 

3778 

nd./aq. al. 


156-7 d. 


V. si. s. 

V. s. abs. 

s. ; s. bz. 

3779 

nd./h. aq. 


234-7 

subl. 

s. h. 

V. s. 

8. ; 8. ac. 

3780 

nd./aq. 


208-9 


si. s. h. 



3781 

nd./aq. 


253-4 





3782 

nd./al. 


188-91 


V. si. s. h. 

s.; s. alk. 

8.; s. bz. 

3783 

yel. If./aq. 


216 


si. s. h. 

8.; s. bz. 

8.; 8. chi. 

3784 

nd./al. 


211-2 


si. s. h. 

s. 


3785 

If. 


262 


8. 

s. 

8. 

3786 

red cr./ac. 


190d. 

subl. 

sl. s. h. 

s. 

8. 

3787 

yel. red/ 


153-4 

d. 

i.; s. h. 

sl. s. c. 

sl. 8. 


bz. 




ac. 



3788 

brn. nd. 


194 


i. bz. 

8.; s. ac. 

i. 

3789 

It. yel./aq. 


>200 

d. > 220 

s. h. 

8. 



al. 







3790 



90 d. 





3791 



256 





3792 

nd./aq. 


301-2 d. 

subl. 

sl. s. h. 

V. sl. 8. 

V. sl. 8. 

3793 

pr. 


65 

d. 

V. sl. s. c. 



3794 

nd./et. 


145-7 

240-3 d. 

s. 

sl. s. c. chi. 

8. 

3795 

nd./bz. Ig. 


129 

ISO”"*"* 

V. s. 

V. s. 

V. 8. 

3796 

nd./aq. 


148 


V. 8. h. 

V. s. 

V. 8. 

3797 

wh. pd. 


170±,d. 


V. s. 

8. 


3798 

nd./aq. al. 


- 22 H 2 O, 


s. 




100 





3799 

If./bz. 


161 

175-818»*"‘ 

<10 h. 

10± h.; 

sl. s. h. 







8. bz. 

xylene 

3800 

If./aq. 


240-1 d. 


sl. 8.; s. 

sl. 8. 

i. 





aik. 



3801 

yel. pd. 


283-4 d. 


i.; s. alk. 

sl. 8.; sl. s. 

i. Ig. 







EtOAc 


3802 

nd./aq. 


150±, d. 


8. « 

s. 

8. 

3803 

cr./aq. 


204-5 d. 


V. sl. s. bz. 

s. 

s. ; sl. s. pet. 

3804 

nd./aq. 


243-4 

-HzO, 100 

0.1424°; 

8. 

s.; sl. s. 




(anh.) 


2 . 6100° 


chi. 

3805 

nd./aq. 


310 


0.02^0°; 

s.; 8. h. ac. 

s. ; i. cht. 





0 . 7’oo° 



3806 

nd./aq. 


288(anh.) 

- 2 H 2 O, 100 

0 . 035 °; 

s. 

s.; s. bz. 






18990 



3807 

pd./aq. 


>330 

subl. si. d. 

V. sl. s. 

s.; s. Me al. 

sl. s. 

3808 

col. pi./ 


261-2 d. 


V. s. 

V. sl. s. 


Me al. 






3809 

If./aq. al. 


270 


V- S- 

V. sl. s. 


3810 

Iq. 


11515mm 

V. sl. s. 

s. ; s. alk. 

8. 


Hydroxy-toluene 1545-7 
Hydroxy-tyrosine 2361 
Hydroxy-xanthene 6453 
Hyoscine, cf. aikd. 
Hyoscyamine, cf.faikd. 
Hypaphorine, bf. aikd. 
Hypnal 567 
Hypnanc 51 


Hypotonin 3200 
Hypoxanthine, cf. aikd. 
Hystazarin 2302 
Hystazin 2302 
I acid 337 
Idryl 3245 
Ignotine 1251 
Imrdazolyl-alanfne 3669 


Imidazolyl-ethylamine 3667 
Imino-ethyl alcohol 2090 
Imino-urea 3488 
Indane 3695 
Indanone 3698-9 
Indican, cf. glcde. 
Indigo-disulfonic acid 3858 
Indigo red 3862 


616 


PHYSICAL CONSTANTS OF 


No. : 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula ^ 
Weight 1 

3811 

Hydroxy 

propiophenone (p) 

p-propionyl-phenol 

HOC 6 H 4 COC 2 HS 

VIII- 1 02 

150.17 ; 

3812 

pyridine (2)(a) 

a-pyridone 

HO-C5H4N 

XXI-43 

95.10 ; 

3813 

pyridine (3) 

/9-pyridone 

HOC 5 H 4 N 

XXI-46 

95.10 

3814 

pyridine ( 7 ) 

7 -pyridon 6 

HO-C5H4N-H20 

XXI-48 

113.11 ; 

3815 

pyrotartaric acid 


H02CCH(CH3)- 

III-445 

148.11 

3816 

(a) 

quinaldine (3) 


CHOHCOzH 

CioHgON 

XXI- 103 

159.18 

3817 

quinaldine (4) 


CioH^ON 

XXI- 104 

159.18 

3818 

quinaldine (5) 


CioHgON 

XXI-106 

159.18 

3819 

quinaldine (6) 


C 10 H 9 ON 

XXI- 106 

159.18 

3820 

quinoline (2)(a) 

carbostyril 

HO-CgHeN 

XXI-77 

145.15 

3821 

quinoline (4)(7) 

kyanurin 

HOC9H6N-3H20 

XXI-83 

199.20 

3822 

quinoline (5)(ana} 


HOC 9 H 6 N 

XXI-84 

145.15 

3823 

quinoline (6)(p) 


HO-CgHfilM 

XXI-85 

145.15 

3824 

quinoline (7)(m) 


HO-CgHgN 

XXI-91 

145.15 

3825 

quinoline (8)(t») 

oxine 

HOCsHgN 

XXI-91 

145.15 

3826 

iso-quinoline (1) 

iso-carbostyril 

C6H4C0NHCH:CH 

1 1 

XXl-100 

145.15 

3827 

quinoline (8) sul- 

chinosol; quinosol 

(H0C9H6N)2*H2S04 

XXI-92 

388.38 

3828 

fate 

quinoline-5-sul- 


H 0 C 9 H 5 NS 03 H- 

XXII-407 

261 . 25 

3829 

fonic acid (8) 
stearic acid (a) 


2 H 2 O 

C, 6 H 33 CH 0 HC 02 H 

III-364 

300.47 

3830 

stearic acid (10) 


CH3(CH2)7CH0H- 

III-365 

300.47 

3831 

stearic acid (X) 


(CH2)bC02H 

CH3(CH2)5CH0H- 

III-366 

300.47 

3832 

o-toluic acid (1 ;2,6) 


(CH2)ioC02H 

CH3C6H3(0H)C02H 

X-214 

152.14 

3833 

o-toluic acid (1 ;3,2) 

M e-sal icy lie acid (6) 

CH 3 C 6 H 3 ( 0 H)C 02 H 

X-217 

152.14 

3834 

O-toluic acid 


CH 3 C 6 H 3 ( 0 H)C 02 H- 

X-214 

161.15 

3835 

(1;3,6) 

o-toluic acid (1 ;4,2) 


CH 3 C 6 H 3 ( 0 H)C 02 H 

X-215 

152.14 

3836 

m-toluic acid 

/9-cresotinic acid 

CH 3 C 6 H 3 ( 0 H)C 02 H 

X-220 

152.14 

3837 

(1;2,3) 

m-toluic acid 


CH 3 C 6 H 3 ( 0 H)C 02 H- 

X-225 

161 .15 

3838 

(1;2,5) 

m-toluic acid 


CH 3 C 6 H 3 ( 0 H)C 02 H 

X-227 

152.14 

3839 

(1;3,5) 

m-toluic acid 

a-cresotinic acid 

CH 3 C 6 H 3 ( 0 H)C 02 H 

X-227 

152.14 

3840 

(1;4.3) 

p-toluic acid (1 ;2,4) 


CH 3 C 6 H 3 ( 0 H)C 02 H 

X-237 

152.14 

3841 

p-toluic acid (1 ;3,4) 

7 -cresotinic acid 

CH 3 C 6 H 3 ( 0 H)C 02 H 

X-233 

152.14 

3842 

urea 


NH 2 CONHOH 

III-95 

76.06 

3843 

valeric acid (a)(n) 


C 3 H 7 CHOHC 02 H 

III-320 

118.13 

3844 

iso-valeric acid (a) 

(dl) 

(CH3)2CHCH0H- 

III-328 

118.13 

3845 

iso-valeric acid 09) 


C 02 H 

(CH3)2C0HCH2- 

III-327 

118.13 




C 02 H 




Indigotin 3857 lodeosin 2896 lodo-cyanogen 1592 

Indirubin 3862 lodistol 5940 lodo-cyclohexane 1614 

Indolyl-alanine 6365 lodo-acetol 2398 lodo-decane 1647 

Indoxyl-glucoside 3856 lodo-acetonitrile 3890 lodo-dimethylbenzene 3909 

Indoxyl-/ 8 -glucoside, cf. gicde. lodo-allylene 5344 lodo-ethane 3077 

Inositol 1602-3 lodo-aspirin 93-4 lodo-ethanol 3208 

lodal 5817 lodo-butane 1095-8 lodo-^ethyl allophanate 179 

lodeikon 6814 lodo-butene 1568 lodo-ethylene 6442 





ORGANIC COMPOUNDS 


5 l 7 


No. 

Crystalline 

Specific 

Meltinf^ 

Boiling 

Solubility in 100 Parts 


Color 

Gravity 

Point °C. 

Point °C. 

Water 

Alcohol 

Ether 

3811 

nd./aq. 


149-50 


0.04’ 5° 

3.3’oo° aq. 

4250 

3812 

nd./bz. 


106-7 

280-1 

V. s. 

V. s. 

8.; si. 8. Ig. 

3813 

nd./bz. 


129 

subl. 

s. 

s. 

8l. s. bz. 

3814 

mn. 


92; 148.5 

>350 

100 ’ 50 

s.; V. si. 

i.; i. bz. 




(anh.) 



8. chi. 


3815 

mn. 


123 

d. 




3816 

nd./al. 


265 d. 



s. 


3817 

cr. 


230-1 

>360d. 

1 c.; lOh. 

s.; V. si. 

V. si. 8. 







s. bz. 


3818 

If./al. 


232-4 

si. d. 

i. 

si. s. c. 

s. 

3819 

cr,/aq. 


213 

si. d. 

si. s. 

8. 

8. 

3820 

pr./al. 


1 99-200 

subl. 

s. h. 

V. s. 

V. s. 

3821 

nd./aq. 


52* 

>300d. 

0.47’ 5° 

V. 8. h. 

V. si. s. 

3822 

nd./al. 


224 d. 

subl. 

V. s. h. 

s. 

si. 8.; i. Ig. 






NazCOs 



3823 

I^r./abs. al. 


193 

>360 

V. si. s. c. 

si. 8.; s. allc. 

V .si. 8. ;8. a. 

3824 

pr./abs. al. 


235-8 d. 


V. si. s. 

V, s. 

s. alk. 

3825 

pr./aq. al. 


75-6 

266 . 6752inm 

V. si. 8. C. 

s.; s. dil. 

si. s. 







al k. 


3826 

mn./bz. 


208-9 

subl. 

si. s. 

s. ; s. chi. 

si. s.; 








si. 8. bz. 

3827 

yel. cr. pd. 


177-8 


V. s. 

si. s. 

i.; s. gly. 

3826 

pa. yel. 


275 ±, d. 


si. 8. h. 

si. s. 

V. si. s. 


cr./HCI 







3829 

1 nd./chl. 


92-3 


V. s. h. bz. 

0.620® 

s. 

3830 

tab./al. 


83-5 



9 . 720® 

2.420® 

3831 

cr./al. 


78 


8. chi.; i. 

13200 

5 . 4 ’ 9 o 






ig- 



3832 

cr. /aq. 


142-5 





3833 

nd./aq. 


167-8 


0 . 1425 ® 

V. s. 

V. s. 

3834 

cr./aq. 


178(anh.) 

HzO, 100 

s. h. 

V. 8. 

V. s.; i. chi. 

3835 

nd./aq. 


180-2 

subl. 

8. 

V. 8. 

V. 8. 

3836 

nd./h. aq. 


1 163-4 


8. h. 

s. 

s.; s. chi. 

3837 

nd./aq. 


173-4 

-H2O, 100 

8. h. 

s. 

8.; i. CS 2 




(anh.) 





3838 

nd./aq. 


208-10 

subl. 

s. 



3839 

nd./aq. 


152-3 

subl. si. d. 

8. h. 

8. 

s.; 8. chi. 

3840 

nd./aq. 


206-7 

subl. 

8. h. 

8. 

8.; i. chi. 

3841 

nd./aq. 


177-8 

subl. 

8. 

s. 

s. chi. 

3842 

nd./al. 


1 39-40 

d. 

V, s. 

s. h. 


3843 

hyg. pi. 


34 

subl. 

V. s. 

V. s. 

V. s. 

3844 

rhb. 


86 


V. s. 

V. s. 

V. 8. 

3845 

syrup 




V. s. 

V. 8. 

V. s. 


* Losses 3 H 2 O, 110°; m. p. anh. 201°. lodo-nonane 4929 lodo-propylene 208 

lodo-gorgonic acid 2401-2 lodo-octadecane 4940 lodo-propylene glycol 3402 

lodo-heptane 3549 lodo-octane 4980 lodo-propylene oxide 2881 

lodo-hexadecane 1277 lodo-pentane 459-63 lodo-quinine sulfate, cf. aikd. 

lodo-hexahydrobenzene 1614 lodo-propene 208 lodo-thymol 5940 

lodo-hexane 3650-1 lodo-phthalein 5813 lodo-toluene (o) 813 

lodo-hydrin 3208, 6287 lodo-propane 5417-8 lodol 5817 

lodo-methane 4287 lodo-propyi alcohol 6287 lodophen 5813 





PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

3846 

Hydroxy valeric 


CH 3 CHCH 2 CH 2 COO 

XVII-235 

100.11 




1 1 



3847 

Hyenic acid 


CH3(CH2)23C02H 

11-394 

382.65 

3848 

Hypnoacetin 


C 16 H 15 O 3 N 

XIII-464 

269.29 

3849 

Hypogaeic acid 


C,5H29C02H 

11-461 

254.40 ^ 

3850 

Imesatin 


C6H4C(NH)C0NH 

1 1 

XXI-440 

146.14 

3851 

Imidazol 

glyoxalin 

C 3 H 4 N 2 

XXIII-45 

68.08 

3852 

Imino-diacetic acid 


HN:(CH2C02H)2 

IV-365 

133.10 

3853 

diaceto-dinitrile 



HN:(CH 2 -CN )2 

IV-367 

95.10 

3854 

Indandione (1,3) 

«, 7 -diketo- 

C 6 H 4 CO CH 2 CO 

VII-694 

146.14 



hydrindene 

1 1 



3855 

Indane 


C 6 H 4 CH 2 CH:CH 

1 ) 

V-515 

116.15 

3856 

Indican {fi) 


Ci4Hi706N-3H20 


349 . 33 

3857 

Indigo 

indigotin 

C 16 H 10 O 2 N 2 

XXIV-417 

262.26 

3858 

carmine 

soluble indigo 

C,6H802N2(S03Na)2 

XXV-304 

466.35 

3859 

dicarboxylic acid 


C 18 H 10 O 6 N 2 

XXV-273 

350.28 

3860 

disulfonic acid 


Ci6H802N2(S03H)2 

XXV-304 

422.38 

3861 

monosulfonic acid 


Ci 6 H 902 N 2 (S 03 H) 

XXV-303 

342.32 

3862 

purpurin 

indirubin 

(NHC6H4C0C:)2 

XXIV-430 

262.26 

3863 

white 


(C6H4C(0H):C*NH)2 

1 1 

XXIII-538 

264.27 

3864 

Indole 

benzopyrrole 

C 8 H 7 N 

XX-304 

117.14 

3865 

Indolyl-acetic acid 

skatole carboxylic 

C 8 H 6 NCH 2 C 02 H 

XXII -66 

175.18 


(3) 

acid {u}) 




3866 

butyric acid (3)(7) 


C 8 H 6 N*(CH 2 ) 3 C 02 H 


^03 . 23 

3867 

propionic acid 

skatole-w-acetic 

CbH 6 N(CH 2 ) 2 C 02 H 

XXII-69 

189.21 


(3)(/9) 





3868 

Indophenin 


(C,2H7N0S)2 

XXI-438 

426.49 

3869 

Indophenol 


H 0 C 6 H 4 N:C 6 H 4:0 


199.20 

3870 

Indoxyl 


HNCH:C(0H)C6H4 

1 1 

XXI-69 

133.14 

3871 

Indoxylic acid 


C 6 H 4 COHC(COzH); 

1 

XXII-226 

177.15 




NH 

1 



3872 

Inulin 

dahlin; alantin; 
alant starch 

(C6Hio05)6H20 


990.86 

3873 

lodo-acetanilide (p) 


IC 6 H 4 NHCOCH 3 

XII-671 

261 . 07 

3874 

acetic acid 


ICH 2 CO 2 H 

11-222 

185.96 

3875 

aniline (o) 


IC 6 H 4 NH 2 

XII-669 

21 9 . 04 

3876 

aniline (m) 


IC 6 H 4 NH 2 

XII-670 

219.04 

3877 

aniline (p) 


IC 6 H 4 NH 2 

XII-670 

219.04 

3878 

anisole (o) 


CH3OC6H4I 

VI-207 

234.05 

3879 

benzene 

phenyl iodide 

CeHsI 

V-215 

204.02 

3880 

benzoic acid (o) 


IC 6 H 4 C 02 H 

IX-363 

248.03 

3881 

benzoic acid (m) 


IC 6 H 4 CO 2 H 

IX-365 

248.03 

3882 

benzoic acid (p) 


IC 6 H 4 C 02 H 

IX-366 

248.03 

3883 

benzoyl chloride (o) 


IC 6 H 4 COCI 

IX-364 

266.48 


lodosol 6940 Isoamyl, isobutyl, etc., cf. amyl, butyl, etc. Isophthalic acid 5276 

lopi'opane 3401 Isodibutylene 1923 Ispphthalyl dichloride 5285 

lothion 3401 Isobutylene chloride 4060 Isopral 6168 

lothymol 5940 Isoephedrine 2878 Isoprene 4154 

lotone 3401 Isoequilenin 2887-8 Isopropanol 5369 

Iridin, cf. glcde. Isonitroso-amyl ketone 79 Isopropenyl-benzene 5224 

Isaoen 1675 'Msooctane'* 4947 Isopurpurin 6215 

l 80 ^ 7 .acid 337 Isophthalic, cf. also phthalio. Istazin 2301 




ORGANIC COMPOUNDS 


519 


No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Melting 

1 Point ®G. 

Boiling 
Point ®C. 

Solubility in 100 Parts 

' Water 

Alcohol 

Ether 

3846 

Iq. 

1.050^° 

<-18 

207-8 

® ; i. aq. 








K 2 CO 3 



3847 

cr./et. 


77-8 



V ffl H f 


3848 

1 If./al. 


160± 



0^230 


3849 

col. nd. 


33 

23615n«n 




3850 

yel.xpr. 


175-6 





3851 

pr. 


89-90 

255-6 

s. 

V. 8 . 

8 l. 8 . 

3852 

rhb. 


d. 225-36 


2 45 ® 

j 

j 

3853 

If./et. 


75-7 





3854 

cr./lg. 


129-31 d. 





3855 

col. Iq. 

0.99111° 

-2 

181-2 

i. 

8. 

00 

3856 

brn. rhb. 


57; 176-8 








(anh.) 



s. bz. 


3857 

b. cr./ 

1.35 

390-2 

subl. 

i. 

i. 

i.; s. h. act. 


aniline 







3858 

b. amor. 







3859 

b. bl. ppt. 




S. H 2 SO 4 

i. 

i.; i. chi. 

3860 

b. amor. 







3861 

b. amor. 


d. 200 


V. s. 

V. 8. 


3862 

brn. nd. 



subl. 

i. 

sl. 8. 

8. ac. 

3863 

col. -gray 





8. 

8. 

3864 

If./aq. 


52 

253-4 

s. h. 

s. h. 

8.; 8. bz. 

3865 

col. If./b 2 . 


164-5 


V. si. 8. c. 

s. ; 8. act. 

s.; i. chi. 

3866 

rhb./bz. 


124-5 


j 

8. ; 8. act. 

8. ; i. chi. 

pet. 







3867 

cr./aq. 


133-4 


V. si. 8. c. 

8.; 8. ac. 

8. 

3868 

b. pd. 


d. 


i. ; s. 

V. sl. 8. 

V. sl. 8. ; 





H 2 SO 4 


i. bz. 

3869 

pi. /act. pet. 


160 


8.; i. pet. 

8. ; 8. bz. 

8.; 8. chi. 

3870 

yel. pr. 


85 

110 

s. ; 8. act. 

8. 

8.; V. sl. 8. 








pet. 

3871 

cr. 


subl. 122-3 

1 d. 

V. si. 8 ; 








d. h. 



3872 

hyg. pd. 

1 . 4(anh.) 

d. 160 


0.01°®; 

0.02’5® 




371000 



3873 

mn. 

1 .989’ 5-200 

183-4 


8. h. 

6 . 421 ® 

V. 8. ac. 

3874 

col. pi. 


82-3 


s. 

8. 

8l. 8. 

3875 

nd. 


60-1 


V. si. 8. 

V. 8. 

V. 8. 

3876 

If- or nd. 


33 



8. 


3877 

nd./aq. 


67-8 


Sl. 8. 

s.; 8. chi. 

8. 

3878 

yel. Iq. 

1 . 8^0® 


240-1 

i.; 8. bz. 

00 ; 00 chi. 


3879 

col. Iq. 

1.824i*^»-° 

-28.5 

188.6 

i.; 00 chi. 

8. 

00 

3880 

nd./aq. 

2.25 

162 


sl. 8. h. 

V. s. 

V. 8. 

3881 

cr./act. 


187-8 

subl. 

sl. s. 

S. 


3882 

If. 


269-70 

subl. 

sl. 8. h. 

8. 


3883 

cr. 


30-1 

1 5927nini 

d. 

d. 



Isuretin 3298 Kalmopyrin 116 Keto-pentamethylene 1620 

J acid 337 Kalsetal 116 Ketone 4436 


Jaiapin^ cf. glcde. Kelene 3015 Ketone base 4436 

Japaconitine, cf. aikd. Ketine 2533 Koch acid 4555 

Jervine, cf. aIkd. Keto-clutaric acid (0) 59 Kodelon 350 

Jugton 3787 Keto-neptanone 1597 Kryofine 4064 

Kachin 2312 Keto-hexahydrotoluene 4204-6 Kryogenin 1569 

Kalmin, cf. glcde. Keto-hydroxyeatrin 2903 K. S. K. gas 3078 



PHYSICAL CONSTANTS OF 


I«nIo diphenyl (/>) 
diphenyl (p) 
ethylacetate (/3) 
form 

8-hydroxyquino- 
line-5 sulfonic 
acid (7) 
lepidine (2) 
methyl cyanide 
naphthalene (a) 
naphthalene (/3) 
nitrobenzene (a) 
nitrobenzene (m) 
nitrobenzene (p) 

phenetole (o) 
phenetole (p) 
phenol (o) 
phenol (m) 
phenol (p) 
propionic acid (a) 
propionic acid (/S) 
propyne-1 (1 )t 
salicylic acid (3) 
toluene (o) 
toluene (m) 
toluene (p) 
trinitromethane 

m-xylene (2) 

I odoso- benzene 
benzoic acid (o) 

I odoxy benzene 
lonone (a) 
lonone (0) 
lonone (pseudo) 
semicarbazone (a) 

semicarbazone (0) 

Irene (0) 

Isatin 


Isatinic acid 


leatolc anhydride 


Uatropic acid (<x) 


triiodomethane 


loretin; ferron 


iodoacetonitrile 
a-naphthyl iodide 
/S-naphthyl iodide 


m-I-salicylic acid 
o-tolyl iodide 
m-tolyl iodide 
p-tolyl iodide 


anilino-glyoxylic 

acid 


nitroso-oxindol 


hydronaphthaiene> 

1,4-dicarboxylic 

acid 


Formula 

Beil. 

Ref. 

Formula : 
Weight 

I-C6H4*C6 Hs 


280.11 

ICeHvCeHs 

V-581 

280.11 

CH 3 CO 2 CH 2 .CH 2 I 

11-129 

214.02 

HCI 3 

1-73 

393.78 

IC 9 H 4 N( 0 H)S 03 H 

XXII-408 

351 .13 

CioHgNI 

XX-397 

269.09 

ICH 2 CN 

11-223 

166.96 

CioHrl 

V-550 

254.08 

CioHyl 

V-552 

254.08 

IC 6 H 4 NO 2 

V-252 

249.02 

IC 6 H 4 NO 2 

V-253 

249.02 

IC 6 H 4 NO 2 

V-253 

249.02 

I'C6H4*0*C2H5 

VI-207 

248.07 

IC6H40C2H5 

VI-208 

248.07 

IC 6 H 40 H 

VI- 207 

220.02 

IC 6 H 40 H 

VI-207 

220.02 

IC 6 H 40 H 

VI-209 

220.02 

CH 3 -CHIC 02 H 

11-261 

199.99 

ICH 2 CH 2 C 02 H 

11-261 

199.99 

CHa-CiCI 

1-248 

165.97 

IC 6 H 3 ( 0 H)C 02 H 

X-112 

264 . 03 

IC 6 H 4 CH 3 

V-310 

218.05 

IC6H4-CH3 

V-311 

218.05 

IC 6 H 4 CH 3 

V-312 

218.05 

IC(N02)3 

1-79 

276.95 

IC6Hs(CH8)2 

V-375 

232.07 

CeHsIO 

V-217 

220.02 

OIC 6 H 4 CO 2 H 

IX-363 

264.03 

C 6 H 5 IO 2 

V-218 

236.02 

C,oH,6;CHCOCH3 

VII-168 

192.29 

C,oHi6:CHCOCH3 

VII-167 

102.29 

Cl 3 HaoO 

1-757 

192.29 

C,3H2o:NNHCONH2 

VII-169 

249.35 

C,3H2o:NNHCONH2 

VII-168 

249.35 

C 14 H 2 ZO 

VII-169 

206.32 

C 6 H 4 C 0 C 0 H:N 

1 1 

XXI-432 

147.13 

1 t 

C 6 H 4 C 0 -CCI:N 

1 1 

XXI-302 

165.58 

NH 2 .C 6 H 4 COCO 2 H 

XIV-648 

165.14 

C 6 H 4 CO 2 CONH 

1 1 

XXVII-264 

163.13 

C 6 H 4 N:C( 0 H)C:N 0 H 

1 1 

XXI-443 

162.14 

(09HbOz)z 

IX-957 

296.31 


t See also No. 5344. 
Kyanol 513 
Kyanurin 3821 
L acid 4503 
Laburnine, cf. alkd. 


Lactic anhydride 3048 
Lactophenm 3949 
Lactyl urea 4268 
Lambda acid 4544 
Lantanuric acid 182 





ORGANIC COMPOUNDS 


521 


No. 

CrystalliiiB 
‘ Form and 
Color 

Specific 

Gravity 

MellinK 
Point °G. 

Boiling 
Point °C. 

Solubility in 100 Parts | 

Water 

Alcohol 

Ether 

3884 

Iq. 

1.604f|" 


189-9236m® 




3885 

col. cr./al. 

112-3 

320 si. d. 

i. ; 8. bz. 

s. h. 

8 . ; 8 . ac. 

3886 

col. Iq. 

2.44129“ 


1 84743atE0 




3887 

yel. hex. 

4.008’7‘=' 

119 

subl. 

0.0125° 

1 .517°; 

13.625° 







11 h. 


3888 

yel. If. 


d. 260 + 


0 2 c ' 







0.6 h. 

H 2 SO 4 

i. chi. 

3889 

nd., Ig. 


90 




8 .; 8 . ig. 

3890 


2.307 


1 ftP-4720 ft 



3891 

oil 

1.734150 


305 

i. 

00 

CD 

3892 

If. 


54-5 

308-10 

i. 

V. S- 

V. s. 

3893 

yel. nd. 

1 . 883i^a“ 

32-4 

288-9229«nin 

i. 

s. h. 

V. 8 . 

3894 

mn. 

1 .878^-1^® 

37-8 

280 + 




3895 

yel. nd./ 

2.273 

171.5 

2a7726mjn 





al. 

(solid) 







3896 




245226 niJii 




3897 

cr. 



29 

249729viun 


s. 

8 .; 8 . chi. 

3898 

nd. or pi. 

1 . 87680° 

40.4 

1 86-71 OOrnm 

S. Iji4 

V. s. 

V. 8 . 

3899 



40 

d. 




3900 

nd./aq. 

1 .85711*° 

93-4 

d. 



sl. s. 



V. s. 

. V. s. 

3901 

nd. 


44.5-5.5 

1059'3ipn» 

V. sl. s. 

s. 

8 . 

3902 

If. 


82 


a. h. 



3903 


2.08220 


110.2757mm 




3904 

col. nd./aq. 


199 


s. h. 

s. 

s. alk. 

3905 

Iq. 

1 . 69820° 


211-2 

i. 

CO 

CD 

3906 

Iq. 

1 . 69820° 


204 

i. 

00 

CO 

3907 

If. 


35-6 

211.5 

i. 

V. 8 . 

V. 8 . 

3908 

unstable, 


55-6 

431 3min 

■ 1 . 

s. h. 

) s. bz., Ig. 


yel. pr. 







3909 

Iq. 



■0 

ro 

30 

1 

b) 

P 

1 



3910 

yeJ. amor. 


ejcpi. 210 



1 8 . h. 

s. h. 

V; si. 8 . 

3911 

col. If./aq. 


>200 d. 



1 s. h. 

8 . h. 

V. sl, 8 . 

3912 

nd. /aq. 


ex pi. 236-7 


s- h. 

i.; 1 . bz. 

s. h. ac. 

3913 

col. oil 

0.93020° 



136.117mm 

sJ. s. 

ca 

00 ^ 

3914 

col. oil 

0 . 944200 


14018mm 

sl. s. 

00 

CO 

3915 

oil 

0.89820° 


143-51*““ 




3916 

cr./bz. Ig. 

1 107-8 



s. 



(T37-8) 






3917 

nd./al. 


148-9 


i i. 

s. 

8.; s. bz.- 

3918 

col. oil 

0.939200 


1 4416 mm 

1 V. sl. s. 

V. s. 

v. s. 

3919 

yel. red 


200-1 


8. h. 

V. s. h. 

sU s. ; 8 . 

mn. 






alk. 

3920 

brn. ndi 


180 ± , do 


i: i. 

8 . 

8 .; blue 

3921 

wh. pd. 


d. 


8 . 



3922 

mn./act. 


240 d. 


d. h. 

380 

sl. 8. ; 1 . 3 








h. act. 

3923 

yel. nd. 


202 d. 


V. sl. s; 

si. 8 . 

8. KOH; 




s. a. 


i. bz. 

3924 

cr. 


237 


sl. 8 . h. 

siw a. ; i. 

i.; i. bz. 





CSz 



Laricin, cf. glcde. 
Larocame 276 
Laudanine, cf. aikd. 
Laudanosine, cf. aIkd. 
Laurane 1017 


Laurent's acid 4548 
Laurone 2850 
Lauroyl chloride 3955 
Lauryf alcohol 2859 
Lauryl bromide 2860 



PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

3925 

Isatropic acid ifi) 


(C9H802)2 

IX-957 

296.31 

3926 

Isomannide 


C 6 H 10 O 4 

1-540 

146.14 

392> 

Isonitrosoacetone 


CHjCO-CHrNOH 

1-763 

87.08 

3928 

Itaconic acid 

methylene succinic 

CH 2 :C(C 02 H)CH 2 - 

11-760 

130.10 



acid 

CO 2 H 



3929 

Itamalic acid 

free acid non- 

CH 20 HCH(C 02 H)- 

III-446 

148.11 



existant 

CH 2 CO 2 H 



3930 

Kalrollna 

N-methyl-tetrahy- 

C 9 H 10 NCH 3 

XX-264 

147.21 



droquinoline 




3931 

Kawain 


CH 3 OC 13 H 11 O 2 


230.25 

3932 

Ketazine 

acetone azine 

1(CH3)2C':N ]2 ’ 

1-651 

112.17 

3933 

Ketene 


HzCiCrO 

1-724 

42.04 

3934 

Keto-butyric acid (a) 


CH 3 CH 2 CO.CO 2 H 

III-629 

102.09 

3935 

dihydroquinazo- 


CsHvNrCHNHCO 

XXIV-143 

146.14 


line (4) 


1 1 



3936 

pyrrolidine 

Qr, 7 -butyrolactam 

NH(CH 2 ) 3 C 0 H 20 

1 1 

XXI-236 

103.12 

3937 

Kynurenic acid 

4-hydroxyquinoline- 

C 9 H 5 N( 0 H)C 02 H- 

XXII-230 

207.18 



3-carboxylic acid 

H 20 



3938 

Lacmoid 

resorcinol blue 

t 

*VI-399 


3939 

Lactic acid (d) 

paralactic acid 

CH 3 CHOHC 02 H 

III-261 

90.08 

3940 

acid (df) 


CH 3 CHOHC 02 H 

III-268 

90.08 

3941 

Ca salt 

calcium lactate 

(C3H503)2Ca-5H20 

III-277 

308.30 

3942 

aldehyde 


CH 3 CHOHCHO 

1-819 

74.08 

3943 

amide 


CH 3 CHOHCONH 2 

III-283 

89.09 

3944 

nitrile 

aldehyde-cyanohy- 

CH 3 CHOHCN 

III-284 

eo 

0 



drin 




3945 

Lactide(dl) 

dilactide 

C 6 H 8 O 4 

XIX-154 

144.12 

3946 

Lactoicacid (d) 

d-galactonic acid 

CH20H(CH0H)4* 

III-549 

196.16 




COzH 



3947 

Lactose 

milk sugar 

C, 2 H 2 z 0 ,,H 20 


360.31 

3948 

Lactyl lactic acid 

“lactic anhydride" 

C2H50C02C2H4- 

III-282 

162.14 




C 02 H 



3949 

phenetidine (p) 

lactophenin 

1 C2H50C«H4NH- 

XIII-491 

209 . 24 




COCHOHCH 3 



3950 

Laurie acid 

dodecanoic acid 

j CH 3 (CH 2 ),o’C 02 H 

11-359 

200.31 

3951 

ammonium salt 

ammonium laurate 

Ci,H23C02NH4 

*11-156 

217.34 

3952 

aldehyde 

dodecanal 

CH 3 (CH 2 ),oCHO 

1-714 

184.31 

3953 

amide 


CnH23CO.NH2 

11-363 

199.33 

3954 

anhydride 


(CnHzjCOzO 

11-362 

382.61 

3955 

chloride 

lauroyl chloride 

CH3(CH2),oCOC| 

11-363 

218.76 

3956 

nitrile 

undecyl cyanide 

1 CnHzjCN 

n-363 

181.31 

3957 

Lead tetraethyl 

tetraethyl lead 

(C 2 H 5 ) 4 Pb 

IV-639 

323.45 

3958 

tetramethyl 

tetramethyl lead 

(CH3)4Pb 

IV-639 

267.35 

3959 

tetraphenyl 

tetraphenyl lead 

(C6H5)4Pb 

X VI-91 7 

515.61 

3960 

Lecithin 

protagon 

C 42 H 8409 PN 


778.08 

3961 

Lepamine 


C 20 H 32 N 2 


300 47 

3962 

Leuco-aniiine 

3- Me; NH 2 , 4 , 4 ', 4 " 

CH 3 C 6 H 3 (NH 2 )CH: 

XIII-321 

303.39 




(C6H4NH2)2 



3963 

aurine (4,4', 4") 


(H0C6H4)3CH 

VI-1143 

292.32 

3964 

malachite green 

MezN, 4,4' 

[(CH3)2NC6H4]2: 

XIII-275 

330.46 




CHCeHs 




t Mixed dye; no formula. Leniaallol 5516 

Lauryl chloride 2861 Lepidine 4370 

Lautn'a violet 6922 Lepidine ethiodide 4371 

Lemonflavin, of. quercitrin^ glcde. Lepidone 4179 





ORGANIC COMPOUNDS 


No. 

Crystalline 
Form and 

Specific 

Meltina 

Boiling 

Solubility in 100 Parts 


Color 

Gravity 

Point ®G. 

Point ®C. 

Water 

Alcohol 

Ether 

3925 

pl./aq. 


206 

d. to a, 220 




3926 

hyg., mn. 


87 

1 7630mm 

V. s. 

s.; si. 8. chi. 

i.; i. bz. 

3927 

If./et. 

1 .07467. so 

69 

subl. 

V. s. 

V. si. s. pet. 

V. 8. 

3928 

rhb. 

1.63 

165-6 si. d. 


8 . 320 °; V. 

2515 °, 

V. si. 8.; V. 






si. s. bz. 

88% al. 

si. 8. cht. 

3929 








3930 

Iq. 

1 . 022-^“° 

! 

247-50758mm 




3931 

col. cr. 


105-6 

195 - 70 . 1mm 


8. 

8. ; 8. act. 

3932 

Iq. 

0.843^-*^-° 


131 

00 

00 

GO 

3933 

cot. gas 


-151 

-56 

d. 

d. 

8. ; 8. act. 

3934 

hyg. pi. 


31.5-2.0 

3521 mm 

V. s. 

V. s. 

V. si. 8. 

3935 

col. nd. 


213-4 




8. NaOH 

3936 

cr. 

1.120^® 

35 

251* 

V. 8. 



3937 

nd. 


290(anh.) 

-H 2 O, 

O.OO’OOO 

8. h. 

i. 





140-5 




3938 

vl. pd. 







3939 


1 

52.8 





3940 

hyg. 

1.249-46-° 

16.8 

122’^«*n, 

00 


00 

3941 



- 5 H 2 O, 100 


10 c. 

3 


3942 

nd. 


101-5 


s. ; V. s. 

8. ; s. act. 

i.; i. bz. 






ac. 



3943 


1 

74 





3944 

col. Iq. 

0.992^° 

-40 

182-4 si. d. 

00 


i. pet. 

3945 

tri./al. 

0.862i5<’-° 

124.5 

255757m.n 

V. si. s. 

V. si. 3 . c. 







c.; d. h. 

abs. al. 


3946 

nd./aq. 


d. 140-1 


8. 



3947 

col. rhb. 

1 . 52520® 

i 202(anh.) 

d. 

17 c.; 40 h. 

i. 

'• 

3948 

It. yel. 



d. 250-60 

V. si. s. 

s. 

8. 

3949 

col- nd./ 


j 118 


0.3c.; 

13; si. 8. 

1 

sl.s. ;s. 


aq. 


I 


1.8 h. 

ig. 

h. bz. 

3950 

col, nd. 

0.869^-° 

48 (44) 

225’OOmm 

i.;8. bz. 

8. 

8.; s.pet. 

3951 

waxy 

0.88 

48-55 

-NH 3 > 50 

8. h. 

s.; i. chi. 

i.; i. bz. 

3952 

col. If. 


44.5 

184-5'OOmin 

i. 

8. 

8. 

3953 

col. nd. 


102 

200’2-5™ra 

i. 

V. 8. j 


3954 

col. cr. 


41 

166’’’™™ 




3955 

col. Iq. 


17 

1 45’^™™ 

d. 


8. 

3956 

oil 

0. 827’ 5° 

4 

1 98100mm 




3957 

col. Iq. 

1 .659^-° 

-136 

152291 mm 

i.; s. bz. 

si. s. 

CO 

3958 

Goi. Iq. 

1.9953^-° 

-27.5 

1 1 0760mm 

i. 

00 

CO 

3959 

*at./bz. 

1 . 53020® 

228-9 

d. 270 

i. 

0.130° 

1 . 730 ® bz. 

3960 

waxy 


150-200 d. 


i.; s. chi. 

8. h. 

8. h. 

3961 

Iq. 



275 




3962 

cr./aq. 


100 


si. s. h. 

V. s. 

8l. S. 

3963 

col. pr./ac. 




si. s. 

8.; 8. alk. 

8. ac. ^ 

3964 

nd./bz. 


102(94) 

d. 

i. 

8. ; 8. bz. 

6.; 8l. 8. Ig. 


♦ B. p. of anh. compound. 
Leucic acid 3760 
Leuco-aniline 6071-3 
Leuco-alizarin 2295 


Leuco-crystal violet 3595 
Leuco-dimethylphenyiene green 5833 
Leucoiine 5538 





524 


PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

3965 

Leucyl glycine (dl) 


CsHizNCONHCHz- 

IV-448 

188.22 




COzH 



3966 

Levulin 


CeHioOs 

1-925 

162.14 

3967 

Levulinic acid 

acetopropionic acid 

CH3C0(CH2)2C02H 

m-671 

116.11 

3968 

aldehyde 


CH3C0(CH2)2CH0 

1-774 

100.11 

3969 

Lichenin 

moss starch 

(C6Hio05)x 


(162.14) 

3970 

Lignoceric acid 


C 24 H 48 O 2 

11-393 

368.62 

3971 

Limettin 

5,7-di MeO-coumarin 

(CH30)2C9H402 

XVIII-97 

206.19 

3972 

Limonene (dl) 

dipentene 

C 10 H 16 

V-137 

136.23 

3973 

Limenene (d or 1) 

p-menthadiene- 

C 10 H 16 

V-133 

136.23 



1,8(9) 




3974 

Linalool (d)t 

coriandrol 

CioHiaO 

1-461 

154.24 

3975 

LInalyl acetate 

bergamol 

CH 3 CO 2 C 10 H 17 

11-141 

196.28 

3976 

Linoleic acid 

octadecadienoic acid 

C 18 H 32 O 2 

11-496 

280.44 

3977 

Linolenic acid 

octadecatrienoic acid 

C 18 H 30 O 2 

11-499 

278.42 

3978 

Lophine 

triphenyl-imidazole 

(C6H5)3C:CN:CNH 

1 1 

XXIII-318 

296.35 

3979 

Lumisterol 


C 28 H 43 OH 


396 . 63 

3980 

Luteol 

oxychloro-diphenyl- 

C,9H,40NCI 


307 . 77 



quinoxaline 




3981 

Lutidine (2,5) t 

dimethyl-pyridine 

(CH3)2C5H3N 

XX-244 

107.15 

3982 

Lutidine (2,4) (a, a') 

dimethyl-pyridine 

(CH3)2C5H3N 

XX-244 

107.15 

3983 

Lutidine (2,6) 

dimethyl-pyridine 

(CH3)2C5H3N 

XX-244 

107.15 

3984 

Lutidine (3,4) 

dimethyl-pyridine 

(CH3)2CsH3N 

XX-246 

107.15 

3985 

Lycopene 

lycopin 

C 40 H 56 

XXX-81 

536.85 

3986 

Lysine (dl) 

oe,e-d iami nocaproic 

NH2(CH2)4*CHNH2- 

IV-436 

146.19 



acid 

C 02 H 


1 

3987 

dihydrochloride 


C6Hm02N2-2HCI 

IV-437 

219.12 

3988 

Lysine (1 + ) 


(NH2)2C5HrC02H 

IV-435 

146.19 

3989 

hydrochloride (d) 


C 6 Hi 402 N 2 ' 2 HCI 

IV-436 

219.12 

3990 

monohydrochloride 

(d) 

C 6 H, 402 N 2 HCI 


219.12 

3991 

Lyxose (a)(d) 


CH 2 (CH 0 H )40 


150.13 

3992 

Lyxose (fi)(d) 


i 1 1 

CH2(CH0H)40 


150.13 

3993 

Malachite green § 

benzaldehyde green; 

I 1 

3C23H25N2CI-2ZnCl2* 

XIII-745 

1403.33 



(zinc salt) 

2 H 2 O 



3994 

green 

(oxalate salt) 

2 C 23 H25N2*C2H04’ 

XIII-745 

926.98 




H 2 C 2 O 4 



3995 

Maieic acid (cis) 

butendioic acid; 

(:CHC02H)2 

11-748 

116.07 



toxilic acid 




3996 

anhydride 


(:CHC0)20 

XVII-432 

98.06 

3997 

Malic acid (dl) 

hydroxysuccinic acid 

H02CCH0HCH2- 

III-435 

134.09 




CO 2 H 



3998 

acid (d or I) 


H0.C2H3(C02H)2 

III-417 

134.09 

3999 

Ca acid salt (1) 

Ca bimalate 

Ca(HC 4 H 405 ) 2 - 6 H 20 


414.34 

4000 

acid (a), iso- 

methyl tartronic acid 

CH3C(0H)(C02H)2 

III-440 

134.09 

4001 

amide (1) 

i-malamide 

H0C2H3(C0NH2)2 

III-435 

132.12 

4002 

Malonic acid 

propandioic acid 

CH2:(C02H)2 

11-566 

104.06 

4003 

Casalt 

calcium malonate 

CaC3H204*4H20 

11-570 

214.19 

4004 

amide 

malonamide 

CH2:(C0-NH2)2 

11-582 

102.09 


See also No. 2518. Light green 3594 

See also No. 3147. Liiacin, cf. glcde. 

$ In medicinal use without Linalool tetrahydride 
ZnCle Linaloolene 25i6 

Levulose 3616 Linamarln, cf. glcde. 

Lewisite 1473 Lindol 6351 


Litmopyrin 117 Lupanine, cf. aikd. 

Lobeline, cf. aIkd. Lupinidine, cf. aIkd. 
2519 Lodal 2413 Lupinine, cf. aikd. 

Loretin 3888 Lutein 6452 

Luminal 5113 Luteosterone 5334 

Luminol 359 Lutidlnic acid 5498 


ORGANIC COMPOUNDS 


No. 

Crystalline 
Form and 

Specific 

Melting 

Boiling 

Solu 

bility in 100 Parts 


Color 

Gravity 

Point ®C. 

Point °C. 

Water 

Alcohol 

Ether 

3965 

cr,/aq. 


243 d. 


6 6 h 

X/ «l Q 


3966 

delq. amor. 


d. 140-5 




j 

3967 

If. 

i.uotr 

33.5 

245-6 si. d. 

V. s. 

V. s. 

V. 8. 

3968 

col. Iq. 

1.018^«-° 

<-21 

186-8 si. d. 

CD 

00 

s. 

3969 

col. amor. 





s. HCI 

j 

3970 

col. nd. 


81-2 





3971 

col. cr./al. 


147.5 

200 si. d. 

i.; s. chi. 

s. h. 

V. sl. s. 

3972 

col. Iq. 

0.84420O 


178 


CO 

00 

3973 

Iq. 

0.842^° 

-96.9 

177 


CO 

00 

3974 

col. oil 

0 . 86820® 


1 98-200 

V. si. s. 

10, 50% al. 

CO 

3975 

col. Iq. 

0 . 895200 


220762 d. 

V. si. s. 

00 

od 

3976 

It. yel. oil 

0.903-^^-° 

-11 

229-3016*“® 

i- 

00 

oo 

3977 

oil 

0.914^® 


230-217mm 

i. 

S. 

V. S. 

3978 

nd. 


275 




0 . 3200 

3979 

col. nd. 


118 





3980 

yel. nd. 


246 




8 . 

3981 

Iq. 

0.9380® 


156.5 

25 c.; 


00 






si. s. h. 



3982 

Iq. 

0.949|® 


157-9 

20 c.; 

S. 

s. 






si. s. h. 



3983 

Iq. 

0.9420® 


142-3 




3984 

iq. 



163.5-4.5 




3985 

red pr./pet. 


174-5 


i. ; s. h. bz. 


0.03 h. 

3986 

syrup , 




s. 


i. 

3987 

cr. 


186-9 


V. s. 



3988 

nd./aq. 


224-5 d. 

i 

V. s. 

i. 


3989 

cr./HCI 


193 





3990 

wh. pd. 


236-6 


8 . 

i. 

•i. 

3991 

cr./al. et. 


106-7 


V. 8 . 

2.5170 


3992 

nd./al. 

1 

1 

117-8 


V. s. 

si. 8 . 


3993 

gn. pr./ 


130± 


V. e. 

V. 8 . 



aq. al. 







3994 

gn. pr. 




V. s. h. 

S. 


3995 

mn. 

1.609 

130.5 

135d. 

79250 ; 

7039° 

8250 






39398° 



3996 

cr./chl. 

1.5 

57-60 

202 ; 8 ubl. 

16. 330 ® 

V. sl. S. 








OCI4 


3997 

col. cr. 

1.601-S^-® 

128-9 

150 d. 

144260; 

V. s. 

V. s. 






41 1790 



3998 

col. cr. 

1 . 595^«-® 

99-100 

140 + , d. 

V. s. 

V. s. 

8.4150 

3999 

col, rhb. 




si. s. c. 

sl. s. ac. 

8. a. 

4000 

col. cr. 


142 d. 

d. 170 ± 

V. s. 

V. s. 

V. s. 

4001 

Dr. /aa. 


156-8 


g 



4002 

col. tri. 

1 .631150 

130-5d. 


1 38160 

4225° 

815° abe. 

4003 

col. nd. 


- 4 H 20 , 180 

- 3 H 2 O, 100 

0 . 40 ® 

0 . 7100 ° aq. 


4004 

tet. or mn. 


170 


8.380 

i. abs. 

i. 


Lycine 846-7 Macleyine, cf. aikd. Malakin 5588 

Lycopin 3986 Maclurin 5070 Malamide 4001 

Lyoorin, cf, aIkd. Magisal 118 Malonamide 4004 

^Lysidine 4256 Magnespirin 118 Malonanilide 4005 

Maclayin, cf. gicde. Malachite green ieuco base 3964 Malonic amide nitrile 1581 

Macleyin, cf. glcde. Malachite green-Q (base) 5762 Malonic ester 2184 



PHYSICAL CONSTANTS OF 


Malonic anilide 
nitrile 

Maltose 

Mandelic acid idl) 
sodium salt 
nitrile (dl) 

Mannitol hexani- 
trate 

Mannoheptose (d) 

Mapharson 


Margaric acid 
aldehyde 
Meconic acid 
lactone 


Melam 

Melamine 

hydrochloride 

Melene 

Melissicacid 
Menthene (d) 
Menthol (a)(1) 

Menthol (d)(neo) 
Menthone (2) 
Menthyl acetate (2) 
acetate (d)(neo) 
amine (2) 
benzoate (a) 
salicylate 
iao-valerate (2) 
Mercaptobenzo- 
thiazole (2) 
Mercuri-hydroxy- 
phenyl chloride 
(o) 

hydroxyphenyl 
chloride (p) 
phenyl acetate 
phenyl chloride 
phenyl nitrate 
tolyl chloride (p) 
Mercuric fulminate 

Mercurochrome 

Mercury dibutyl 
diethyl 
dimethyl 


Synonym 

malonanilide 
methylene dicyanid 
malt sugar 

sodium mandelate 


3 .NH 2 - 4 -OH- 

phenyl-arsinoxide 

HCI 

heptadecanoic acid 

hepjtadecanal 

6,7-diMeO-phthal- 
ide; meconine; 
opianyl 

cyanuramide 


hexahydrothymol 


p-menthanol-3 


aminomenthane 


salimenthol 

validol 


o-CI-mercuriphenol 


p-CI-mercuriphenol 

Ph-mercuric acetate 
Ph-mercuric chloride 
Ph-mercuric nitrate 


diNa-dlBr-hydroxy- 
mercury-fluorescein 
di-n-butyl mercury 
diethyl mercury 
dimethyl mercury 


Formula 

Beil. 

Ref. 

Formula 

Weight 

CH2(C0NHC6H5)2 

XII-293 

254.28 

CH2(CN)2 

11-589 

66.06 

C 12 H 2201 1 • H 20 


360.31 

C 6 H 5 CHOH.C 02 H 

X-197 

152.14 

CfiHs-CHOHCOjNa 


174.13 

CeHsCHOHCN 

X-206 

133.14 

C,H,(0N02), 

1-543 

452.17 

C 7 H 1407 

1-935 

210.18 

0:AsC6H3(0H)NH2- 

*X VI-447 

258.53 

HCI-^C 2 H 50 H 



CH 3 (CH 2 )i 5 C 02 H 

11-376 j 

270.44 

CH3(CH2)i5CHO 

1-717 

254.44 

C7H407-3H20 

XVIII-503 

254.15 

COOCH 2 C 6 H 2 : 

I 1 

XVIII-89 

194.18 

(0CH3)2 



CeHgNti 

m-169 

235.22 

C3N3(NH2)3 

XX VI-245 

126.13 

C3H6NeHCl|H20 

XX VI-246 

171 .60 

C 30 H 60 

1-227 

420.78 

C 30 Hsi •CO 2 H 

11-396 

466.81 

C 10 H 18 

V-87 

138.24 

CioHisOH 

VI-28 

156.26 

C 10 Ht^O H 

VI-28 

156.26 

CioHisO 

VII-38 

1 54 . 24 

CH3*C02*CioHi9 

VI-32 

198.30 

CH3'C02*CtoHi9 


198.30 

CioHis-NHz 

XII.26 

155.28 

C6H5'C02’CioHi9 

IX-115 

260.36 

HO’C6H4’CO2'Ci0 Hi9 

X-76 

276.36 

C 4 H9*C02‘Cio Hi 9 

VI-33 

240.37 

C6H4N:C(SH)S 

1 1 

XXVII-185 

167.24 

HOC6H4HgCI 

X VI-959 

329.17 

HO.C6H4HgCI 

X VI-961 

329.17 

C6H5Hg02CCH3 

X VI-954 

336.75 

CeHsHgCI 

X VI-953 

313.17 

CeHs-HgONOz 

X VI-953 

339.72 

CH3C6H4HgCI 

X VI-956 

327.19 

Hg(0NC)2|H20 


293.65 

C 2 oH 705 Br 2 Na 2 HgOH* 


804.75 

3 H 2 O 



(C4H9)2Hg 


314.83 

(C2H5)2Hg 

IV-679 

258.73 

(CH3)2Hg 

IV-678 

230.68 


Malonyl thiourea 5887 
Malonyl urea 621 
Kl'Uit sugar 4007 

Mandelonitrile glucoside, cf. glcde. 
Mannite 3609 
Mannitol 3609 
Mannitol hexaacetate 3610 


Mannoheptitol 5090 
Mannose 3619 
Marsh gas 4061 
Martius yellow 2642 
Matecite 4286 
Matezite 4286 
Mecholin 100 


Mecholyl 100 
Mecholyl bromide 99 
Mecholyl iodide 101 
Meconine 4017 
Medinal 2125 
Melaniline 2723 
MeleUn 5807 



ORGANIC GCMWtROUNDS 


m 


No. 

Crystalline 
Form and 

Specific 

Meltina 

Boiling 

Solubility in 100 Pcirts 


Color 

Gravity 

Point ®C. 

Point ®C. 

Water 

A.lcohol 

Ether 

4005 

nd./ai. 


225-6 


i • , flr 

V/ h 

i 

4006 

col. cr. 

1.049^® 

30-2 

223-4 

13 

40 

20 

4007 

col. nd. 

1 . 540’7‘>° 

d. 


V. 8. 

V. si. 8 . C. 

i. 

4008 

rhb./aq. 

1 . 300^® 

118.1 

d. 

1620° 

8 . 

s. 

4009 

wh. cr. pd. 




99 

2 


4010 

oil 

1.124 

-10 

d. 170 

i. 

8. 

8 .; 8 . chl. 

4011 

nd. 

1 . 6040® 

112-3 

expl. 

i. 

2 . 9’ 3° 

490 

4012 

nd. 


134-5 





4013 

wh. pd. 












alk. 

8. act. 


4014 

col. pi. 

0.85360® 

60-1 

227*00min 

i. 

3228® abs. 

V. 8. 

4015 

cr. 


36 

203-426mm 

si. s. c. al. 

V. s. h. 

V. 8. 

4016 

rhb. 


- 3 H 2 O. 100 

d. 

d. h. 

8 .; d. h. a. 

si. 8 . 

4017 

col. nd./aq. 


102-2.5 

subl. 

O.M’S®; 

s.; s. chl. 

s. ; 8 . bz. 






4 . 5100 ° 



4018 

pd. 


d. 




8 . h. KOH 

4019 

mn. 

1 . 5732S0O 

250 ± 

subl. 

8. h. 

8 l. s. h. 

i. 

4020 








4021 

cr. 

0.91325° 

62-3 

2180-5inn> 

i.; V. si. 

3.6 h., 

V. si. 8 . 






s. bz. 

abs. 


4022 

nd./al. 


90-1 





4023 

Iq. 

0.814^® 


168-9 




4024 

col. cr. 

0.890^° 

42-3* 

212 

0.04 c.; 

V. 8.; V. 8. 

V. s.; V. 8. 






s. pet. 

chl. 

ac. 

4025 

col. Iq. 

0.9± 

-22 

98*6min 




4026 

oil 

0.896|f° 

- 6.6 

207 

st. 8. 

GO 

00 

4027 

col. Iq. 

0.9192^° 


227 

si. s. 

00 

00 

4028 

col. cr. 


37-8 


i. 

8 . 

V. 8. 

4029 

oil 

0.861-3^® 


209 ± 

s. c. 

V. 8. 


4030 

rhb./al. 

♦* 1 . 002 ^-® 

54-5 

301748n.ra 




4031 

col. oil 

1.045H® 


203-520mTn 

i. 

8 . 

8 . 

4032 

col. Iq. 

0.907^^° 


1299niin 

i. 

8 . 

8 .; 8 . chl. 

4033 

col. nd./ 

1.42^® 

179 

d. 

i.; s. alk.; 

8 .; 8. alk. 

si. 8 . 


aq. al. 




8. ac. 

carb. 


4034 

col. cr./ 


152.5 


si. S. j 

s. ; V. si. 8. 

s. h. bz. 


aq. al. 





chl. 


4035 

If. /act. 


225-6 



8 l. 8. h. 


4036 

col. pr./bz. 


149 


8. h. 

8 .; 8 . ac. 

8. bz. 

4037 

col. If./bz. 


251 

subl. 

I.; 8. pyr. 

si. s. h. 

s. ; 8. bz. 

4038 

pl./al. 


188-9 d. 


V. si. 8. h. 

8. h. 

8 . bz. 

4039 

col. If./bz. 


232-3 


i. 

V. si. 8. h. 

i. 

4040 

cr./aq. 

4.42(anh.) 

expl. 


0.07’2®; 

8 .; d. h. aq. 

8 . NH 4 OH 






0.1 7«® 

KOH 


4041 

gn. scales 




8. 

0.02 

i.; i. chl. 

4042 

col. Iq. 

1 . 778^® 

1 

1 20-323n>«a 












4043 

col. Iq. 

2.423-2^® 

1 

159 

i. 

si. 8 . 

V. s. 

4044 

col. Iq. 

2.954^® 

1 

95-6 

V. si. 8 . 

V. 8. 

V. 8. 


* M. p.fi 35.5®; y 33.5®; S 31.5®. Mellitic acid 667 Menthene 1258 

Supercooled liquid. Mellophanic acid 681 Mercapto-, cf. also thio- and sulfo-. 

Melilotic acid 3711 M ent had iene 3973, 5092-3, Mercapto-ethanol 5904 

Melin, cf. glcde. 5704-5, 5709 Mercapto-succinic acid 5911 

Melissyl alcohol 4449 Menthane 3679 

Meiitose 5549 Menthanof 4025 




528 PH YSICAI. CONSTANTS QF 


m. 

Name 

Synonym 

Fbrmula 

Bea. 

Ref. 

Formula 

Weight 

4045 

Mercury di naphthyl 

fa) 

dipropyl 


(C,oH7)2Hg 

X VI-949 

454.92 

4046 

dipropyl mercury 

(C2H5CH2)2Hg 

IV-679 

286.78 

4047 

diphenyl 

diphenyl mercury 

(C6H5)2Hg 

X VI-946 

354.81 

4048 

ditolyl (o) 

ditolyl mercury 

(CH3C6H4)2Hg 

X VI-947 

382.86 

4049 

ditolyl (m) 

ditolyl mercury 

(CH3C6H4)2Hg 

X VI-947 

, 382.86 

4050 

ditolyl (p) 

ditolyl mercury 

(CH3C6H4)2Hg 

X VI-947 

382.86 

4061 

mercaptide 


(C 2 HsS) 2 Hg 

1-342 

322.85 

4052 

Merthiolate 

Na ethyl mercuri- 

C2H5HoSC6H4- 


404.83 

4053 

Mesityl oxide 

thiosalicylate 

COzNa 

(CH3)2C;CHC0CH3 

1-736 

98.14 

4054 

Mesorcin (1,3,5;2,4) 


(CH3)3C6H(0H)2 

VI-939 

152.19 

4055 

Mesoxalic acid 

dihydroxy malonic 

(H0)2C(C02H)2 

III-766 

1 36 . 06 

4056 

Metanil yellow 

Na m-sulfonate-azo- 

C6H5NHC6H4- 

X VI-330 

375.37 

4057 

Metaphen 

diphenylamine 

4 -N 02 - 5 - 0 H-mer- 

N:N-C«H 4 S 03 Na 

HgC 7 H 503 N 


351 .73 

4058 

Methacrolein 

curi-o-cresol 

a-Me>acroiein 

CH 2 :C(CH 3 )CH 0 

1-731 

70.09 

4059 

Methallyl alcohol 

isopropenyl carbinol 

CH 2 :C(CH 3 )CH 20 H 

1-443 

72.10 

4060 

chloride 09) 

7 -CI-i 8 obutylene 

CH 2 :C(CH 3 )CH 2 CI 

1-209 

90.55 

4061 

Methane 

marsh gas 

CH 4 

1-56 

16.04 

4062 

Methionine (/-) 

a-N H 2 -‘ 7 -methyl- 

CH3S(CH2)r 


149.21 

4063 

Methoxy-acetic acid 

thioibutyric acid 
glycolic methyl ether 

CHNH 2 CO 2 H 

CH 30 CHrC 02 H 

III-232 

. 90.08 

4064 

acetophenetidine 

kryofine 

C 2 H 50 C«H 4 NH* 

XIII-489 

209.24 

4065 

acetophenone (p) 

P-acetyl-anisole 

COCH 2 OCH 3 

CH 3 O.C 6 H 4 COCHJ 

VIII-87 

150.17 

4066 

tert-amylbenzene 

(p) 

CH30C«H4C5Hn 

VI-549 

178.26 

4067 

benzoic acid (o) 

salicylic methyl ether 

CH 3 OC 6 H 4 CO 2 H 

X-64 

152.14 

4068 

benzoic acid (m) 


CH 30 .C«H 4 C 02 H 

X-137 

, 152.14 

4069 

benzoic acid (p) 

p-anisic acid 

CH 3 OC 6 H 4 COZH 

X-154 

152.14 

4070 

benzophenone (p) 

P'benzoyl anisoie 

CH 30 C 6 H 4 C 0 CeH$ 

VIII- 1 59 

212.24 

4071 

benzoyl chloride (p) 

anisoyi chloride 

CH 30 C 6 H 4 C 0 Ct 

X-163 

170.59 

4072 

benzyl alcohol (o) 

8aligenin>2*Me- 

CH 30 C 6 H 4 CHa 0 H 

1 VI-893 

, 138.16 

4073 

diphenyl (o) 

other 

Ph-phenol-Me-ether 

CH 3 OC 6 H 4 C 6 H 5 

VI-672 

184.23 

4074 

diphenyl (p) 

Me Ph-phenol ether 

CH30C«H4C6H5 

VI-674 

, 184.23 

4075 

ethyl chloro- 

/9-mothoxyethyl 

CICOz-CHz'CHr 


138.55 

4076 

formate 03) 
ethyl formate 03) 

chlorocarbonate 

OCH 3 

HCOrCHz-CHzOCHs 

*11-19 

104.10 

4077 

methylal 


(CH 30 CH 2)20 

1-576 

106.12 

4078 

methyl salicylate 

mesotan; salmester 

HOC 6 H 4 CO 2 CH 2 * 

X-83 

182.17 

4079 

phenol (o) 

guaiacol 

OCH 3 

CH 3 O.C 6 H 4 OH 

VI-768 

124.13 

4080 

phenol (m) 

resorcinol Me ether 

CH 30 C<H 40 H 

VI-813 

124.13 

4081 

phenol (p) 

hydroquinone 

CH 30 C«H 40 H 

VI-843 

124.13 

4082 

pyridine (p)(y) 

methyl ether 

CH 3 OCSH 4 N 

XXI-49 

109.12 

4083 

quinoline (p) 

quinanisole 

CH 3 OC 9 H 6 N 

XXI-85 

159.18 

4084 

Methyl abietate 

abalyn 

Ci9 HzsCOz'CHs 



316.47 

4085 

acetamide (N) 

acet-methylamide 

CH 3 CONHCH 3 

IV-58 

73.09 

4086 

acetanilide (TV) 

axalgin 

CH,C0-N(CH^)C*H5 

XII-246 

149.19 

4087 

acetate 


CHjCOzCHs 

11-124 

74.08 

4088 

acetoacetate 


CHaCOCHzCDrCHj 

ni-632 

Tie. 11 


Meritol, mlxt. of 2312 and 5260. Moaitot 6260 Metacraooi purple 1651 

Meraalyl 5591 Mesityiene 6255 Metacrolein 147 

Mesacenic acid 4243 Mesitylenic acid 2463 Metaidehyde 6 

Meaoaline, of. aikd. Mesotan 4078 Metaniiic acid 524 

Meaidine 6251 Meaoxalylurea 184o6 . Methaoetin 20 




QrystaUiae 
No. Form aiul 
Color 

4045 cr./bz. 


brn. yel. 
pd. 

yel. pd. 

Iq. 

Iq- 

col. Iq. 
col. gas 
hex. pi./ 
65 % al. 
hyg. Iq. 
col. nd. 


Iq. 

Iq. 

pa. yel. Iq. 
col. nd. 
rhb./al. 
col. Iq. 
col. Iq. 


Specific 

Gravity 


2.124i«" 

2.318^® 


0.858^° 


Melting 
Point ®C. 


124-6 

141(107) 

102(89) 

238 

76-7 


Boiling 

Point 


0 . 837^ 

0.852^® 

0 . 926-23^® 

(A)0. 554^1^ -182.6 
283 d. 

1.177^-® 


1 . 048^ 
0.959f^® 
1.2’5® 


98.6-9.0 

107^9 

184.2 

61-2 

22-3 


1.140|» 28.3 

>1 <-17.6 

63 


1.154»® 

1.040^" 

1.0041^5.®' 

0.924^^ 

1.077^® 


258 
1 1 3-4* 

200 

170 - 2 * 0 * 0 “ 
275-80 
354 - 5729 «*»“ 
263 si. d. 
248-50 


131-1.5 

106-8 

162«**‘“ 


190-1738inr 

254310IIUD 
360-5 q. 
206 

2537 **“» 

59-60 


Methallyl ether 2403 
Methanai 3288 
Methane sulfonic acid 4382 
Methane sulfonic chloride 4383 
Methanoic acid 3301 


1 Solubility in 100 Parts | 

Water 

Alcohol 

Ether 

i.; a. h. 

si. s. h. 

S. CS2 

chi. 



i. 

si. 8. 

y. s. 

i.; s. chi. 

si. s. h. 

si. s. 

si. s. chi. 

si. 8. 

si. 8. 

s. h. bz. 

si. s. h. 

8. CS2 


7 h. 


100 

14 

i.; i. bz. 

3200 

00 

00 

V. si. s. 

s. 

e. 

V. 8. 

6. 

s. 

s. 



i.; s. h. 

i. ; s. dil. 

i. ; 8. 

ac. 

NaOH 

NH4OH 

6.4 



25 



<0. 1 



0.3520® cc. 

47.120®^c. 

10410° PC. 

8. C. 

s. 

i. 

CO 

0.17c.; 

CO 

S. 

00 

8. 

2 h. 



V. si. s. 

v.s. 

V. S. 

0.5»o® 

V. 8. 

V. 8. 

s-h. 

s. 

S. 

0.0310® 

V. s. 

V. 8. 


V. 8. 

V. 8. 

i. d. 

8. d. 

8. bz. 

V. si. S. j 

s. , 

00 


s. h. 









V. si. s. 

“ ; » bz. 

CO ; 00 chi. 

1 .715° 

V. 8. 

V. 8. 

si. 8. 

co;8. alk. 

00 



y. 8. ibz. 





s. 


j. 

.05 

00 

1.7c. 

2 

14 

3322® 

00 

00 

38 

00 

00 


Methanol 4100 
Methanthiol 4298 
Methenamine 3599 
Methenyl-diphenylamine 2721 
Methionic acid 4432 


Methone 2475 

Methoxy-acetaminophenol 18-20 
Methoxy-aliyI-phenoi 2901 
Met hoxy-ani line 534-6 
Methoxy-benzalacetone 528 




PHYSICAL CONSTANTS OF 


Synonym 


Formula 

Weight 


IMothyl 

acetophenone (p) 
aoetylsalicyiate 


acridine (4) 
acridine (2) 


methyl-p-tolyl 

ketone 

methyl aspirin; 
methyl rhodin 


CHj CSH4 CO CH3 

CH3CO2 C6H4 COr 
CH3 

CH3NHCONH- 
CO CH3 

CH3C13H8N 

CH3C13H8N 


acridine (9) 
acrylate 
acrylic acid (or) 
hydrogen adipate 
adipic acid (a) 

adipic acid (fi)(.d) 

alcohol 

alizarin (2;3,4) 

allylamine 
allyl carbinol 
allyl ether 


Me adipate (mono) 


wood alcohol 
S-methyl-alizarin 


amylene alcohol 


amino-methane 


CH3C13H8N 

CHzrCHCOzCHj 

CHz:C(CH3)C02H 

CH302C(CH2)4C02H 

HOzC'CHCCHa)* 

(CH 2 ) 3 C 02 H 

H02C(CH2)2CH. 

(CH3)CH2COzH 

CH3OH 

CH3(0H)2C6H(C0)2: 

C6H4 

CH3NHC3H5 

(CH3)(C3H5):CH0H 

CHjOCHz-CHiCHz 

CHs-NHz 


1-273 

VIII -469 


amine hydro- 
chloride 
aminoacetate 
aminobenzoate (o) 
aminobenzoate (p) 
aminobenzoic acid 
(o) 

amino ethanol (/3) 
3-amino-4-hy- 
droxy benzoate 
amino-p-hydroxy- 
benzoic acid (3) 
amino-2-methyl- 
heptene (6) 
amino-phenol (a) 
amino-phenol 
H2SO4 

amino-phenol 

H2SO4 

amino-propionic 
acid (a)(dl) 
amylbenzene (m) 
n-amyl ether 
»ao-amyl ether 
w-amyl ketone 
i«o-amyl ketone 
tao-amyl ketoxime 
anilinef 


methyl glycinate 
methyl anthranilate 

TV-methyl an- 
thranilic acid 

orthoform new 


(p); metol ; elon 


amyl toluene 


heptanone-2 

2-Me-hexanone-6 

Me-Ph-amine 


CHjNHrHCI IV-36 

NHzCHz'COz-CHs IV-340 

NH 2 C 6 H 4 CO 2 CH 3 XIV-317 

NH2'C6H4C02CH3 XIV-422 

CH3NHC6H4'C02H XIV-323 

CH 3 NHCH 2 CH 2 OH IV-276 

NH2(0H)C6H3C02- XIV-593 

CH 3 

CH3NH(0H)C6H3- XIV-593 

COzH 

CbH,5NHCH3 

CH 3 NHC 6 H 4 OH XIII-362 

(C7H90N)2'H2S04 XIII-362 

(C7H90N)z'H2S04 XIII-442 

CHaCHCNHCHa)- IV-391 

COzH 

CH3C6H4C5Hn V-446 

CHa-O-CsHn *1-193 

CH 3 OC 5 H 11 1-400 

CH3(CH2)4C0CH3 1-699 

CHs'COCsHn 1-701 

CH 3 C(:NOH)-C 5 Hii 1-701 

CeHs-NH-CHs XII-136 


t See also Nos. 5995-6000. 
Methoxy-benzaldehyde 531-2 
Methoxy-benzene 537 
Methoxy-benzyl alcohol 530 
Methoxy-cinchonine, cf. aikd. 
Methoxy-cinchoninic acid 5537 
Methoxy-coniferin, cf. gicde. 
Methoxy-hydroxycinnamic acid 3236-7 


Methoxy-styrene 6431-3 
Methoxy-styryl ketone 528 
Methoxy-tetrahydroquinotine 5874 
Methoxylamine 4280 • 

Methyl, cf. also dimethyl. 
Methyl-acetanilide 26-8 
Methyl-acetoacetic ester 3085 
Methyl-acetopyrandlone 1656 




ORGANIC COMPOUNDS 


5S1 


No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Molting 
Point °C. 

Boiling 
Point °C. 

Solubility in 100 Parts | 


Water 

Alcohol 

Ether 

4089 

nd. 

0.989“° 

28 

228759nun 

i. 

V. s. 

V. 8. 

4090 

col. cr./al. 


50-1 

134-6* ** °“ 

i. 

s.; s. gly. 

8.; 8. cht. 

4091 

mn./aq. 


180 





4092 

nd./al. 


88 





4093 

yel. nd./ 


134 






aq. al. 







4094 

pl./lg. 


1 14-7 

360740mm 




4095 

col. Iq. 

0.9740° 


80.3* 




8. 

4096 

pr. 

1 .015^-® 

15-16 

161-3 

s. h. 

00 


4097 

Iq. 


8-9 

1 ROIOinin 




4098 

col. cr. 


64 

216-2028““ 

V. s. 

V. 8. 

V. 8. 

4099 

col. cr. 


93-4 . 5 

23030mm 

V. 8. 

V. 8. 

V. 8. 

4100 

col. Iq. 

**0.792^/-° 

-97.8 

64.7 

oo 

00 

a> 

4101 



250-2 





4102 





64-6 




4103 

Iq. 

0.834-V-® 


1 1 5.6750mm 

12.5 

00 

00 

4104 

Iq. 

0.77"° 


42-3787mm 

V. si. s. 

CD 

CO 

4105 

col. gas 

0.699-"^ 

-92.5 

_6. 7758mm 

95925° cc. 

8. 







/cc. 



4106 

pl./al. 


226-8 

225-30^5™“ 

V. 8. 

23 h. abs. 

i.; i. chi. 

4107 

' Iq* 



130 d. 




4108 

col. Iq. 

1.1 68H"*® 

24(8.2) 

i 135.5’®““ 

sl. 8. 

8. 

8. 

4109 

If./al. 


112 





4110 

If./al. 


1 79-82 

subl. d. 

0.2c.; 

8. 

s. 






0.4 h. 



4111 

col. oil 

0.93720O 

. . 

159747mm 

00 

CO 

00 

4112 

nd. /bz. 


142§ 


V. sl. 8. ; 

18; 

2; 8. alk. ; 


cr./chl. 


110-1 


1. pet. 

8. act. 

8. bz. 

4113 

cr. 


142(110) 


s. h. 

8. 

8. 

4114 

col. oil 

0.795 

176-8 

i. 

8. 

8.; 8. a. 

4115 

pl./bz. pet. 


86-7 


i. 

8. 

8. bz. 

4116 

col. cr. 




8. 

i. 

i. 

4117 

col. nd./aq. 


250-60 d. 


4250 

8l. 8. 

i. 

4118 

rhb./al. 


280 

subl. 292 

8. 

10 h.; i. c. 




si. d. 


abs. 


4119 

1 o 

0.868“° 


207-8 




4120 

col, Iq. 

0.75 


99-1 00 




4121 

Iq. 

0.6875ji-° 


91765mm 









4122 

col. Iq. 

0.817fr 


150 

0.420° 

s. 

s. 

4123 

col. Iq. 

0.81320° 


144 

V. sl. s. 

00 

00 

4124 

oil 

0 . 888^° 


195-6761““ 




4125 

Iq. 

0.989^® 

-57 

195.5 

0.0125° 

8. 

00 


* Polymerizes readily. 

** See also special table of specific gravities, 
fi HCI salt, m. p. 225°; s. 10/100 aq. 

Methyl acet-toluidide 102-4 
Methyl-acetyl carbinol 43 
Methyi-acetylene 225 
Methyl-aoroleir> 4058 
Methyl adipate 2428, 4097 


Methyl-allene 1018 
Methyl-amyl alcohol 3630-7 
Methyl-amyl carbinol (n.) 3542 
Methyl-amyl carbinol (iso) 3538 
Methyl-aniline' violet 5076 
Methyl anisate 4301 
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PHY^€A£. CONSTANTS OF 


i No. 

Name 

Synonym 

Formula 

B^. 

Bef. 

Formula 

Weight 

; 4126 

Methyl p-anisyl 

p-acetonyl-anisole 

CHaOCsH^CHrCO* 

VIII-106 

164.20 


ketone 


CHs 



■ 4127 

anthracene («) 


CHa-CwHs 

V-674 

192.26 1 

’ 4128 

anthracene { 0 ) 


CHa CmH 9 

V-674 

192.25 

; 4129 

anthraquinone (2) 


CH 3 C«H 3 (C 0 ) 2 C 6 H 4 

VII-809 

222.23 : 

1 4130 

arsenic acid 

methyl arsonic acid 

CH3A80(0H)2 

IV-613 

139.96 

1 4131 

arsenious oxide 


CH3As:0 

IV-610 

105.94 

1 4132 

arsine 


CH3A8H2 

rV-599 

91.96 

4133 

auramine 


[(CH 3 ) 2 NC 6 H 4 ] 2 C: 

XIV-93 

281 . 39 




NCH3 



: 4134 

azide 


CH 3 -N(N )2 

1-80 

57.06 

j 4135 

benzamide (TV) 


CeHsCONHCHs 

IX-201 

135.16 

} 4136 

benzimidazole (2) 


C6H4N:C(CH3)NH 

1 1 

XXIII-145 

132.16 

j 4137 

benzimidazole (5) 

m-toliminazole 

CH3C6H3N:CHNH 

1 1 

XXIII-151 

132.16 : 

1 4138 

benzoate 

oil of niobe 

1 1 

CsHs-COz CHj 

IX-109 

136.14 

j 4139 

benzoylacetate 


C6HSCOCH2CO2CH3 

X-673 

178.18 i 

4140 

o-benzoyl benzoate 


C 6 H 5 C 0 C 6 H 4 C 02 - 

X-748 

240.25 ! 




CHj 



4141 

benzoylene urea (1 ) 


C6H4N(CH8)C0NHC0 

1 1 

XXIV-375 

176.17 , 

4142 

benzoylene urea (3) 


C 6 H 4 NHC 0 N(CH 3 )C 0 

1 1 

XXIV-375 

176.17 : 

4143 

benzoylsalicyiate 

benzosalin 

C6H5C02C6H4C02- 

X-73 

256.25 ' 




CHj 



4144 

benzylaniline (TV) 


C6H5CH2N(CH3)- 

XII-1024 

197.27 ; 




CeHs 



4145 

benzyl ether 


CHaOCHz-CeHs 

VI-431 

122.16 : 

4146 

benzyl ketone 

phenyl acetone 

CH3COCH2C6H5 

VII-303 

134.17 

4147 

bromide 

bromomethane 

CHs-e/ 

1-67 1 

94.95 

4148 

bromoacetate 


BrCH2C02CH3 

11-213 

152.99 

4149 

o-bromobenzoate 


Br.C6W4C02CH3 

IX-348 

215.05 

4150 

m-bromobenzoate 


! Br C6H4 C02 CH3 

IX-350 

215.05 

4151 

p-bromobenzoate 


Br-C6H4C02CH3 

IX-352 

215.05 

4152 

4-bromohydrin- 


CH3(Br)C6H2(CH2)s 


211.10 


dene (7) 




4153 

oc-bromolaurate 


Cjo H21 C H BrC02C H3 


293.25 

4154 

butadiene-1,3 (2) 

isoprone 

CH2:CHC(CH3):CH2 

1-252 

68.11 

4155 

butadiene-2,3 (2) 

dimethyl-allene 

(CH3)2C:C:CH2 

1-252 

68.11 j 



(uns) 



! 

4156 

butylamine (n) 


CH3NHC4H9 

IV-157 

87.16 1 

4157 

£so-butyiamlne 


CH3NHC4H9 

IV-164 

87.16 ' 

4158 

n-butylbenzene (o) 

butyl-toluene 

CH3C6H4C4H9 

V-437 

148.24 ■ 

4159 

n-butyl benzene 


CHjC6H4C4H» 

V-437 

148.24 ' 


(m) 





4160 

n-butyl benzene (p) 


CH3C6H4C4H9 

V-437 1 

148.24 ! 

4161 

n-butyl ether 


CH3OC4H9 

1-369 

88.15 i 

4162 

(so-butyl ether 


CHrO'C 4 H 9 

1-376 

88.15 ’ 

4163 

n-butyl ketone 

heKanone-2 

CH3'C0'C4H9 

1-689 

100.16 

4164 

iso-butyl ketone 

2-Me-pentanone-4 

CHJCOC4H9 

1-691 

100.16 ' 

4165 

butyl ketone (sec) 

3- Me-p6ntanone-2 

CH3CO.C4H9 

1-693 

100.16 

4166 

butyl ketone (tert) 

pinacolin 

CHaCOCCCHa)! 

1-694 1 

100.16 

4167 

n-butyl sulfide , 


CH3SC4H9 


104.21 





Methyl-anisyl ketone 4065 'NIethyl-aepIrfn 4090 Methyl-benzoquinene 600t 

Methyl anthranilate 4108 Methyt-benzatdehyde 5985>7 Methyl-benzotniazoie 2909 

MethyUanthranilic acid 4110 Methvl>benzene 5960 Methyl-benzoxazol 2908 

Methyl-aralne dichioride 4214 Metbyi-benzoic acid 5982-4 Methyl-^nzoyl-ecoonine, of. Alkd. 

Mettiyl-arsonic acid 4130 Methyl-benzophenone 5249-51 Methyl-benzoyl ketoxime 4899 



ORGANIC COMPOUNDS 


ss» 


No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Melting 
Point °C. 

Boiling 
Point °C. 

Solubility in 100 Parte 

Water 

Alcohol 

Ether 

4126 

oil 

o 

O 

<-15 

267-9 

i. 

s. 

8. 

4127 

If./al. 

1 . 04799 

86 





4128 

col. If. 


207 


i. ; s. bz. 

V. si. s. 

V. sl. 8. 

4129 

col. nd./al. 


176-7 

subl. 

S. H 2 SO 4 

8. 

8. ; V. 8. bz. 

4130 

mn. 


161 





4131 



95 

d. 




4132 

col. Iq. 



2 

0.01 

CO 

00 

4133 

yel. cr./al. 


133 


V. si. s. 

s. 

V. 8. ac. 

4134 

col. Iq. 

0.86933^** 


20-1 




4135 

pl./al. 

82 

2917fi5mm 

s. 

sl. s. Ig. 

i. alk. 

4136 

nd./aq. 


175-6 


s. h. ; s. 


sl. 8. 





'NaOH 



4137 



114 





4138 

col. Iq. 

1.087tf 

-12.5 

198-9 

i. 

CO 

CD 

4139 

It. yel. Iq. 

1.1731*^ 


15215IIUU 

i. 

00 

00 

4140 

mn. pr. 

1 .19(P-f^'’ 

52 

350-2 




4141 

col. nd. 


264-5 


8. h. 

sl. s. 

8. aq. 








NaOH 

4142 



242 





4143 

pr./al. 


84-5 

270-80’ 2°*"m 

i. c. 

3; s. bz. 

8.; 8. chi. 

4144 

Iq. 


9.2 

305-6 

i. 

8. 

8. 

4145 

iq. 

0.9711^ 


174 

i. 

8. 

S. 

4146 

cr. 

1 . 00320O 

27 

210-2 

i. 

8. 

8. 

4147 

col. gas 

1.732^“ 

-93 

4 . 5758nim 

V. si. 8. 

8. ; s. CS 2 

8.; 8. chi. 

4148 

Iq. 



51_2’5m™ 




4149 

Iq. 



244-6 




4150 

pi. 


31-2 

122. 5’ 5mm 




4151 

rhb./aq. al. 

1 .689 

79-80 



8. 

8. 

4152 

It. yel. Iq. 



1 20-2’°"““ 

, i. 

sl. 8. 

8 . 

4153 

col. Iq. 



145.8»m» 




4154 

col. Iq. 

0.681.J^®-® 

-120± 

33.5-4.0 



00 

4155 

Iq. 

0.683-\°-‘’ 

-120 

40.5-1.5 

[ 



4156 

Iq. 

0.736^^®-® 


91-2 










4157 

Iq. 

0.722’®° 


76-8 




4158 

oil 

0.870^^“ 


200-1 

i. 

sl. 8. 

8. 

4159 

oil 

0.861.3^° 


197.5 

i. 

sl. 8. 

8. 

4160 

oil 

0.864-^-° 


197-8 

i. 

sl. S. 

8. 

4161 

Iq. 

0.744-V-® 


71 

i. 

00 

00 

4162 

Iq. 

0.751°° 


59741iniu 


CD 

oo 

4163 

col. Iq. 

0.830°° 

-56.9 

127.5755inni 

V. sL s. 

CD 

00 

4164 

col. Iq. 

0.801-Y-'' 

-84.7 

117-9 

2200 

CD 

oa ‘ CO bz. 

4165 

col Iq 

0.815-V®-° 


117.8 




4166 

col. Iq. 

0.800’®° 

-52.5 

106.2 

2.5’5° 

s. ; V. a. act. 

8. 

4167 

cot. Iq. 



122-4 











Methyl blue 6345 Methyl: butytacetate 399-400 Methyl-butyl carbinel (eee) 3636 

Methyl borate 6262 Methyl-butyl carbinol (n) 3625 Methyl-butyl carbifiol itmrt) 3627 

Methyl-bromoacetophenone 4333 Methyi-butyt carbinol (iao) 3633 Methyl-butyl-phenol tOTS 





PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

W«ght 


Methyl 





4168 

butyne-3 (2) 

#ao-propyl acetylene 

(CH3)2CH.C:CH 

1-251 

68.11 

4169 

butyrate (n) 


CzHs'CHz'COa’CHa 

11-270 

102.13 

4170 

>«o> butyrate 


(CH3)2CH'C02CH3 

11-290 

102.13 

4171 

butyric acidt(a)(d'l) 

Me-Et-acetic acid 

C2H5CH(CH3)C02H 

11-304 

102.13 

4172 

caprate 


C9H,9C02-CH3 

11-356 

186.29 

.4173 

caproate (re) 


CH3(CH2)4C02CH3 

11-323 

130.18 

4174 

caprylate 


CH3(CH2)6C02CH3 

11-348 

158.23 

4175 

carbamate 

“methyl urethane^ 

NH 2 C 02 CH 3 

III -21 

75.07 

4176 

carbanilide 


C6H5N(CH3)C0- 

Xn-418 

226.27 




NHCcHs 



4177 

carbitol 

diethylene-glycol 

CH30CH2CH20- 


120.15 



( mono) methyl ether 

CH 2 CH 20 H 



4178 



CH3C02C5Hi,02 


162.18 

4179 

carbostyril ( 7 ) 

lepidone 

CHrCgHsON 

XXI-107 

159.18 

4180 

carbostyril (N) 

7V-Me-a-quinolone 

C«H4CH:CHC0N* 

1 1 

XXI-304 

159.18 




CH 3 



4181 

carvacryl ketone 

2 -aceto-p-cy me ne 

CHaCOCioHis 

VII-336 

176.25 

4182 

cellosolve acetate 


CH3C02CH2CH2- 

11-141 

118.13 




OCH 3 



4183 

chloride 

chloromethane 

CH 3 CI 

1-59 

50.49 

4184 

chloroacetate 


CICH2-C02CH3 

11-197 

108.53 

4185 

o-chlorobenzoate 


CIC 6 H 4 CO 2 CH 3 

IX-336 

170.59 

4186 

^-chloroethyl ether 


CH 3 OCH 2 CH 2 CI 

1-337 

94.54 

4187 

chloroformate 

Me-chlorocarbonate 

CI'COrCH3 

III-9 

94.50 

4188 

4-chloro- 


CH3(CI)C6H2(CH2)3 


166.65 


hydrindene (7) 




4189 

4-chlorophenyl-4- 

(3,4'-diMe;4-CI) 

CH3C6H4S03- 


296.76 


toluene sulfonate 


CeHaCCDCHs 



4190 

cholanthrene 


C 20 H 13 CH 3 


268.34 

4191 

cinnamate 


C 6 H 5 C 2 H 2 COZCHJ 

IX-581 

162.18 

4192 

coumarin (fi) 


C6H4C(CH3):CHC02 

1 1 

X VII-336 

160.16 

4193 

crotonate (a) 


C 3 H 5 CO 2 CH 3 

11-410 

100.11 

4194 

iso-cyanate 

methyl-carbonimide 

CHs-NtCO 

IV-77 

57.05 

4195 

i«o-cyanide 

methyl-carbylamine 

CHjNC 

IV-56 

41.05 

4196 

cyanoacetate 


CH 3 OCOCH 2 CN 

11-584 

99.09 

4197 

tso-cy an urate 


(CH3)3(C0N)3 

XX VI-249 

1 171.16 

4198 

cyclobutane 

Me-tetramethylene 

CH 3 C 4 H 7 

V -20 

* 70.13 

4199 

cyclohexane 

toluene hexahydride 

CH3(CHC5Hio) 

V-29 

98.18 

4200 

cyclohexanol ( 0 ) 

hexahydro-o-cresol 

CHjCeHioOH 

VI-11 

114.18 



(ci») 




4201 

cyclohexanol ( 0 ) 

(fra re*) 

CHaCeHio'OH 


114.18' 

4202 

cyclohexanol (p) 

4>methylhexalin 

CHjCcHio'OH 

VI-14 

114.18 



(cia) 




4203 

cyclohexanol (p) 

(trans) 

CHs-CeHio-OH 


114.18 

4204 

cyclohexanone ( 0 ) 



CHjCsH*:© 

VII-14 

1 122.17 

4205 

cyclohexanone (m) 

(dl) 

CHyCeHa.O 

VII-17 

122.17 

4206 

cyclohexanone (p) 


CHyCeHstO 

VII-18 

122.17 

4207 

cyclohexene (a’ ) 

toluene tetrahydride 

CH 3 C 6 H 9 

1 V -66 

96.17 

4208 

cyclohexene (a^) 


CH 2 CH:CH(CH 2 ) 2 CH. 

1 1 

V-67 

96.17 




CH 3 




t $ee also No. 6406. 
Methyl carbonate 2468 
Methyl^rbonimide 4194 
Methyl<-carbylafninc 4195 


Metbyl celloaolve 3460 
Methyl chlorocarbonate 4187 
Methyl-chloroform 6161 
Mothyl-cinnamyl ketone 626 






Methyl citraconate 2469 
Methyl citrate 6263 
Methyl-cresyl ether 4399-4401 


Methyl-cresyl sulfide 4402] 
Methyl cyanide 49 
Methyl-cyclohexadiene 2286-8 










PHYSICAL CONSTANTS OF 


No. 1 

Name 

Synonym 

^Formula 

BeU. 

Ref. 

Formula 

Weight 

4209 

Mefhyl cyclopentane 


CH3(CHC4H8) 

V-27 

84.16 

4210 

cyclopropane 

methy l-tri methylene 

CH 3 CHCH 2 CH 2 

1 1 

V-18 

56.10 

4211 

diazoaminoben- 


CH 3 C 6 H 4 N:N- 

XVI-705 

211.26 


zene (4) 


NH-IDsHs 



4212 

dibromoanthranil- 

(3,5) 

Br 2 C 6 H 2 (NH 2 )- 

♦XIV-553 

308.98 


ate 


CO 2 CH 3 



4213 

dibromocinnamate 

Me /3-Ph-a,/3-diBr- 

CsHsCHBrCHBr* 

IX-518 

322.01 


icc,$)idl) 

propionate 

CO 2 CH 3 



4214 

dichloroarsine 


CH 3 AeCl 2 

IV-601 i 

160.86 

4215 

diethylamine 


CH3N(C2H5)z 

IV-99 

87.16 

4216 

diethyl ami noben- 

o-diethyltoluidine 

CH3C6H4N(C2H5)f 

XII-786 

163.25 


zene (o) 





4217 

diethylaminoben- 

m-diethyltoluidine 

CH3C6H4N(C2H5)2 

XII-857 

163.25 


zene (m) 





4218 

diethylaminoben- 

p-diethyltoluidine 

CH3C6H4N(C2H5)2 

XII-904 

163.25 


zene (p) 





4219 

diphenylamine (/V) 


CH3N(C6H5)2 

XII- 180 

183.24 

4220 

diphenylamine (p) 

Ph-p-tolylamine 

CH 3 C 6 H 4 NHC 6 H 5 

XII-905 

183.24 

4221 

diphenyl carbinol 


(C6H5)2C(0H)CH3 

VI-685 

198.25 

4222 

disulfide 

dimethyl-disulfide 

CH 3 SSCH 3 

1-291 

94.19 

4223 



0-CH2-C(CH3)CH2CI 


106.55 

4224 

ethyl-acetaldehyde 

2-m6thyl-butanal-1 

1 1 

C2H5CH(CH3)CH0 1 

1-682 

86.13 

4225 

/J-6thylacroloin(a) 

2- M e-pe nte ne-2-al-1 

C2H5CH:C(CH3)CH0 

1-735 

98.14 

4226 

ethylamine 


CH 3 NHC 2 H 5 

IV-94 1 

59.11 

4227 

ethylamine HCI 


C2H5(CH3)NHHCI 

IV-94 i 

95.58 

4226 

ethylaniline 


C6H5N(CH3)C2H5 

XII-162 

135.20 

4229 

ethyl carbonate 


CH 30 COOC 2 H 5 

III-4 

104.10 

4230 

ethyl ether 


CH3*0’C2H5 

1-314 

60.09 

4231 

ethyl ethyl-phenyl- 


CH 302 CC(C 6 H 5 ): 


250.28 


malonate 


(C2H5)C02C2H5 



4232 

ethyl ketone 

butanone 

CH 3 COC 2 H 5 

1-666 

72.10 

4233 

ethyl ketoxime 

butanoxime 

CH3'C(:N0H)C2H5 

1-668 

87.12 

4234 

ethyl ketone semi- 


C»H8:NNHC0NH2 

III- 102 

129.16 


carbazone 





4236 

ethyl malonic acid 


C2H5(CH3)C:(C02H)2 

11-664 

146.14 

4236 

ethyl oxalate 



CH30(C0)20C2H5 

11-535 

132.11 

4237 

ethyl succinate 


C 7 H 12 O 4 

11-609 

160.17 

4236 

ethyl sulfide 


CH 3 SC 2 H 5 

1-343 

76.15 

4239 

ethyl sulfone 


CH3*S02'C2H5 

1-343 

108.15 

4240 

fluoride 

fluoromethane 

CH 3 F 

1-59 

34.03 

4241 

formanilide 


C6H5(CH3)NCH0 

XII-234 

135.16 

4242 

formate 



HC 02 CH 3 

11-18 

60.05 

4243 

fumaric acid 

mesaconic acid 

CH3C(C02H):CH- 

n-763 

130.10 


(trana) 


CO 2 H 



4244 

furfural (2,5) 

1 



CH 3 C 4 H 2 OCHO 

XVII-289 

110.11 

4246 

furfurane (2) 

sylvane 

CH 3 C 4 H 3 O 

XVII-36 

82.10 

4246 

furoate 


C4H30C02CH3 

XVIII-274 

126.11 

4247 

furoylacetate (a) 


C 4 H 30 C 0 CH 2 * 


168.14 



CO 2 CH 3 



4248 

furylacrylate (0) 


C 4 H 30 CH:CH. 

XVIII-300 

152.14 




CO 2 CH 3 



4249 

gal late 

gallicin 

(H0)3C6H2*C02CH3 

X-483 

184.14 

4250 

glucoside (a)(cf) 

1 ; 


CHsO'CeHi 1 05 


194.18 






Mothyi-cyciopentadecanone 4446 
Methyi-diethyi car bJ not 3637 
Methyl-dihydroKyfuchsone 5573 
Methyl-dioxolane 3207 
Methyl-diphenylyl ketone 5144 


MethyUdipropyl carbinol 4969 
Methyl enanthylate 4263 
Methyl-esculetin 5604 
Methyl ether 2478 

Methyl-ethyl-, cf. also ethyl-methyl-. 






OftGAlViC COMPOUNDS 


S37 


No. 

Crystalline 
, Form and 
Color 

Specific 

Gravity 

Melting 
Point °C. 

Boiling 
Point °C. 

I Solubility in 100 Parts | 

Water 

Alcohol 

Ether 

4209 

col. Iq. 

0.74^® 

-140.5 

72742ja»n. 

t. 


s. 

4210 

col. gas 

0.691-^® 


4-5 




4211 

yel. If. 

90-1 

d 

i 



4212 

nd. 


87-8 





4213 

mn. pi./ 


115-6 






CS2 







4214 

col. Iq. 

1.838^a° 

-59 

133-6 

si. s. 



4215 

col. Iq. 


65-7 




4216 

Iq. 



208-9755min 

j * 



4217 

Iq. 



231-2 

'■ 



4218 

iq. 

0.924*5.50 


228-9 




4219 

col. Iq. 

1 .048^^0-*’ 

-7.6 

295-6 

i. 

s. 

s. 

4220 

cr. 


87-9 

317-872«mm 

i. 

s. 

8. 

4221 

pr./et. 


80-1 

1 75-8020mni 




4222 

iq. 

1 . 057-^-** 


116-8 




4223 

Iq. 

1.103^}<^° 



122.3 

3.1 



4224 

iq. 

0 . 807200 


90-2 




4225 

Iq. 

0.854^^-'* 


1 37 . 3759niin 

j 



4226 

col. Iq. 


34-5 




4227 

If./al. et. 


130-3 


V. 8. 

V. 8. 


4228 

Iq. 



201 


CO 


4229 

Iq. 

1 . 00227° 

-14.5 

109.2 

i. 

•0 


4230 

col. Iq. 

0.725§® 


10.8 

s. 

00 

: 00 

4231 

yel. Iq. 



165-7020inin 

i. 

8. 

S. 

4232 

col. Iq. 

O.aOd^j’i® 

-85.9 

79.6 

37 

00 

to ; CO bz. 

4233 

col. oil 

0.923^4°-® 


152-3 

10 

00 

oo 

4234 

If./aq. 


148 


V. 8. h. 

V. S. 


4235 

pr. or nd. 


122 

d. 180 

V. s. 

V. s. 

V. 8. 

4236 

Iq. 

O 

olo 


173.7 

i. 

V. s. 

V. 8. 

4237 

Iq. 

1 . 0930° 

A 

1 

ro 

o 

208.2 

i. 

V. 8. 

V. 8. 

4238 

oil 

0.83720° 

-104.8 

66.9 

i. 

CD 

to 

4239 

nd. 


36 


V. 8. 

V. 8. 

V. Sl. 8. C. 

4240 

gas 



-78.2 

166*5° cc. 



4241 

Iq. 

1.095-2^° 

13 

253716mm 

V. si. 8. 

V. S. 


4242 

Iq. 

0.974i*f-® 

-99.8 

32 

3020° 

00 

s. Me al. 

4243 

cr. pd. 

1.466 

202 

250 d. 

2.7*0°; 

30.6*7°, 

V. sl. 8. chi. 






118*00° 

90% al. 


4244 

oil 

1 109*8° 


186-7 

3.3 

V. s. 


4245 

col. Iq. 

0 916 


65759mm 




4246 

col. Iq. 

1 . 1 79^^-^® 


181 .3 

1. 

CO 

00 

4247 

yel. Iq. 



1 48-52* 5nim 

i. 

8. 

8. 

4248 

col. Iq. 


27.5 

227-8774IMQ 

i.; s. Ig. 

8. ; s. bz. 

8. 

4249 

mn./Me al. 


194-8 


1 .07^3° 

V. S. 

8. 

4250 

col. nd./al. 


165-6 


63 

1.6 

i. 


Methyl-ethylacetic acid 4171 
Methyl-ethyl acetone 4165 
Methyt-ethyl-acetylene 5087 
Methyl-ethylbenzene 3166-8 
Methyl-ethyl-n-butyl carbinol 4968 


Methyl-ethyl carbinol 1035 
Methyl-ethyl ketone diethylsuifone 6326 
Methyl-ethyl-n-propyl carbinol 3540 
Methyl-ethyl-iso-propyl carbinol 3529 
Methyl-ethyl-protocatechuic aldehyde 64t9 




m 


raySICAl- CCWSTANTS Ol^ 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

4251 

Methyl gtutaric 

2 -mothyl-pen- 

CH 3 CH(C 02 H)CHr 

11-655 

146.14 


acid (oc) 

tandioic acid 

CH 2 CO 2 H 



4252 

glutaric acid (fi) 

3-Me-pentandioic 

CH 3 CH(CH 2 C 02 H )2 

11-659 

146.14 

4253 

glycerinate (d) 


CHzOHCHOHCOr 

111-397 

120.10 




CH 3 



4254 



CICH 2 C(CH 3 ) 0 H- 


124.57 


hydrin i0),mono 


CH 2 OH 



4255 

glycolate 


HOCH 2 CO 2 CH 3 

111-236 

90.08 

4256 

glyoxalidine 

2 - M e- A^-i m id azol i ne 

CH 3 C:N(CH 2 ) 2 NH 

1 1 

XXllI-31 

84.12 

4257 

glyoxaline ( 1 ) 

1 -methyl-imidazole 

CH 3 NCH:NCH:CH 

1 1 


82.10 

4258 

guanidine 


CH 3 NHCH 3 N 2 

lV -68 

73.10 

4259 

guanidine nitrate 


C 2 H 7 N 3 HNO 3 

lV-69 

138.12 

4260 



(CfH7N3)2H2S04 


244 . 28 

4261 

heptadecyi ketone 

nonadecanone -2 

CH3(CH2)i6COCH3 

1-718 

282.49 

4262 

heptenone 


(CH3)2C:CH(CH2)2- 

1-741 

126.19 




COCH 3 



4263 

n-heptylate 

Me oenanthylate 

CH3(CH2)5C02CH3 

11-339 

144.21 

4264 

fi-heptyl ether 


CH30(CH2)6CH3 

1-414 

130.22 

4265 

heptyl ketone 

nonanone -2 

CH3C0(CH2)6CH3 

1-709 

142.23 

4266 

hexyl ketone 

oxtanone -2 

CH3C0(CH2)5CH3 

1-704 

128.21 

4267 

hydantoin (fi) 


C 4 H 602 N 2 

XXIV-244 

114.10 

4268 

hydantoln ( 7 ) 

lactyl urea 

C 4 H 602 N 2 H 20 

XXIV-279 

132.12 

4269 

hydrazine 


CH 3 NHNH 2 

IV-546 

46.07 

4270 

hydrazine sulfate 


CH 3 NHNH 2 H 2 S 04 

lV-547 

144.15 

4271 

hydrazobenzene 

<S-Ph-o-tolylhydra- 

CH 3 C 6 H 4 'NHNH- 

XV-497 

198.26 


( 0 ) 

zine 

CeHs 



4272 

hydrazobenzene 


CH3C6H4(NH)2C6H5 

XV-506 

198.26 


(m) 





4273 

hydrazobenzene 


CH3C6H4(NH)2C6H5 

XV-511 

198.26 


(p) 





4274 

hydroxybenzoate 

nipagin 

HOC 6 H 4 C 02 CH 3 

X-158 

152.14 


(p) 





4276 

3-hydroxy-1,4- 

phthiocol 

CH3(OH)C,oH402 


188.17 


naphthoquinone 






( 2 ) 





4276 

hydroxynaphtho- 

phthiocol mono- 

C 13 H 10 O 4 


230.21 


qui none acetate 

acetate 




4277 

hydroxynaphtho- 

phthiocol tri- 

C 17 H 1606 


316.30 


quinone acetate 

acetate 




4278 

hydroxynaphtho- 

phthiocol monoxime 

C,iH802:N0H 



203.19 


quinone oxime 





4279 

hydroxyiamine 09) 


CH 3 NH.OH 

IV-534 

47.06 

4280 

hydroxylamine HCI 

(a) 

CH 30 NH 2 HCI 

1-288 

83.52 

4281 

hypochlorite 


CH3'0CI 

1-282 

66.49 

4282 

indole ( 1 ) 


C 9 H 9 N 

XX-308 

131.17 

4283 

indole ( 2 ) 

methyl ketole 

C 6 H 4 >CH:C(CH 3 )*NH 

1 1 

XX-311 

131 .17 

4284 

indole (3) 

skatole 

C 6 H 4 C(CH 3 ):CH.NH 

1 1 

XX-316 

131.17 

4285 

indole (5) 


1 1 

CHaCsHaCHrCHNH 

1 1 

XX-317 

131.17 

4286 

inositol 

d-inositol Me ether 

(H0)5C6H60CH3 

Vl-1193 

194.18 


Methyi>ethyi>pyridine 161, 1524-6 , . Methyl-glycocyamidine 1540 

Methyl-exaltonQl4446 Methyl-granatonine, cf. aikd. 

Methyl fumarate 2487 Methyl green 3594 

Methyl giyoinate 4107 Methyl-guanylglycine 1539 

Methvt-niycine 5600 Methyl-heptyl oarblnol (r»> 4919 



Crystalline _ . _ , 

No. Form and Specific 

Color Gravity 

4251 pr./aq. 


4262 pr. or pi. 

4253 Iq. 

4254 Iq. 

4255 Iq. 

4256 col. hyg. 


4258 col. delq. 

4259 col. cr./al. 

4260 cr./aq. 

4261 If. 

4262 Iq. 

4263 Iq. 

4264 Iq. 

4265 Iq. 

4266 col. Iq. 

4267 pr. 

4268 rhb. 

4269 hyg. Iq. 

4270 cr./Meal. 

4271 If./al. 

4272 It. yel. cr. 

4273 pl./lg. 

4274 nd./aq. ai. 

4275 yel. pr./aq. 

Me al. 

4276 yel. nd. 

4277 col. pr. 

4278 yel. nd. 

4279 hyg. pr. 

4280 pr./ai.et. 

4281 gas 

4282 Iq. 

4283 nd. 

4284 If./lg. 

4285 nd./aq. 

4286 cr./aq. 


-19± 

-16 

156-7 

145(anh.) 


106-7 
158-9 
199-200 d. 


Boiling 

Solubility in 100 Parts | 

Point ®C. 

Water Alcohol 

Ether 

214-522iiim 

V. S. V. s. 

V. 8. 


V. S. V. s. 

V. 8. 

119-20’^®“ 

00 00 

V. Sl. 8. 

95_07mm 

CO 


151 .2 



195-8 

S. 8. 

i.; 8. chi. 

197-9 












266.5”o»“>“ 

V. s. chi. V. s. 

V. 8. 

173-4 

i. 00 

oo 

172-3 



149.8 

i. 00 

00 

194-6 

i. s. 

8. 

172.9 

i. 00 

00 

subl. 

s. s. 

3 


S. 8. 

sl. 8. 

87745mni 

.. 

00 





i. si. 8. c. 

8. 


i.; 8. bz. V. 8. 

8l. 8. 


V. 8. bz. V. 8. 

V. 8. 

270-80 d. 

0.25 8.; 8. act. 

S. 

vol. in 

s.;s. dil. 8. 

8. 

steam 

alk. 



i. ; 8. alk. s. Me al. 

8. pyr. 


i. 8. Me al. 



i. 8. 

8. pyr. 

62.515min 

V. 8. V. 8. 

sl. s. 


8. S. 

i. 

1 2726min 



242.4 

i. V. 8. 

V. 8. 

272750rn»n 

8. h. ; 8. V. 8. 

V. 8. 


HCI 


265-6755miii 

0.05 c. 8.; 8. chi. 

8.; 8. bz. 


8. h. 8. 

8.; 8. bz. 


V. s. i. abs. 

i.;i. chi. 


Methyl-hexalin 4200-3 
Methyl-hexyl carbinol 4962 
Methyl-hydrocupreln6, of. ailed. 
Methyl hydrogen sulfate 4384 


Methyl-hydroquinone 2372 
Methyl-imidazole 4257 
Methyl-imidazoline 4256 



PHYSICAL CONSTANTS OF 


INo. 

Name 

Synonym 

Formula 

Bea. 

Ref. 

^Formula 

Weight 

4287 

Methyl iodide 

iodomethane 

CH 3 I 

1-70 

, 141.96 

4288 

iodobenzoate (o) 


IC 6 H 4 CO 2 CH 3 

IX-364 

262.06 

4289 

rodobenzoate (m) 


IC 6 H 4 CO 2 CH 3 

IX-366 

262.06 

4290 

iodobenzoate (p) 


IC 6 H 4 CO 2 CH 3 

IX-367 

, 262.06 

4291 

isatin (O) 


C6H4N:C(0CH3)C0 

1 1 

XXI-583 

161.15 

4292 

isatin (iV) 


C6H4N(CH3)C0C0 

1 1 

XXI-446 

161 .15 

4293 

isatin (5) 

p-methyl isatin 

CHaC^HjCOCONH 

1 1 

XXI-509 

161.15 

4294 

lactate 


CH 3 CHOHCO 2 CH 3 

III-280 

; 104.10 

4295 

laurate 


CH3(CH2)ioC02CH3 

H-361 

214.34 

4296 

levulinate 


CH3C0(CH2)2C02CH3 

III-675 

130.14 

4297 

d-mannoside (or) 


CH30C6Hn05 

1-907 

194.18 

4298 

mercaptan 

methanthlol 

CH 3 SH 

1-288 

48.10 

4299 

mercaptobenzo- 


C 6 H 4 N:C(SCHj)*S; 

XX VII- 109 

181.26 


thiazole ( 2 ) 


1 ^ 



4300 

methoxybenzoate 


CH 3 O.C 6 H 4 CO 2 CH 3 

X-71 

166.17 

4301 

methoxybenzo- 

methyl anisate 

CH 30 C 6 H 4 C 02 CH» 

X-159 

166.17 


ate (p) 





4302 

methylanthra- 

methylamino- 

CH3NHC6H4C02- 

XIV-324 

165.19 


nilate (TV) 

methyl benzoate 

CH 3 



4303 

myristate 


CH3(CH2)i2C02CH3 

11-365 

242.39 

4304 

naphthalene (a) 


CioHyCHa 

V-566 

142.19 

4305 

naphthalene (0) 


CioH7'CH3 

V-567 

142.19 

4306 

1,4-naphthoqu in- 


CH3C,oH502 


172.17 


one ( 2 ) 




4307 

naphthoquinone 

(2;1,4) 

CHs-CioHs: 


258.26 


diacetate 


(02CCH3)2 



4308 

naphthoquinone 

(2;4,1) 

CH 3 C,oH 50 :NOH 


187.19 


monoxime 





4309 

naphthylamine (a) 


C,oH7NHCH3 

XII -1221 

157.21 

4310 

naphthylamine ( 5 ) 


C 10 H 7 NHCH 3 

XII- 1273 

157.21 

4311 

naphthyl ether (a) 


CH 3 OC 10 H 7 

VI-606 

*158.19 

4312 

naphthyl ether (/3) 

nerolin; yarayara 

CH3'0’Cio H 7 

VI-640 

158.19 

4313 

naphthyl ketone {fi) 

^-acetonaphthone 

CHa-COCioHr 

VII-402 

170.20 

4314 

nitramine 

nitraminomethane 

CHs-NH-NOz 

I V-567 

76.06 

4316 

nitrate 


CH 3 ONO 2 

1-284 

77.04 

4316 

nitrite 


CH 3 ONO 

1-284 

61.04 

4317 

nitrobenzoate (o) 


N02C6H4-C02CH3 

IX-372 

181.14 

4318 

nitrobenzoate (m) 


NO 2 C 6 H 4 CO 2 CH 3 

IX-378 

181.14 

4319 

nitrobenzoate (p) 


N02’C6H4'C02CH3 

IX-390 

181.14 

4320 

nitrocinnamate 


NOrC 6 H 4 CH:CH- 

IX-605 

207.18 


(o) 


CO 2 CH 3 



4321 

nitrocinnamate 


N 02 C 6 H 4 CH:CH- 

IX-606 

207.18 


(m)(tra Fi«) 


CO 2 CH 3 



4322 

nitrocinnamate 


N 02 C 6 H 4 CH:CH- 

IX-607 

207.18 


(p)(rran.») 


CO 2 CH 3 



4323 

nitrolic acid 


HC(:N0H)N02 

11-92 

90.04 

4324 

n--nonyl ketone 

undecanone -2 

CH3(CH2)8C0CH3 

1-713 

170.29 

4325 

octadiene-4,6 (2) 


CH 3 CH:(CH) 2 :CH- 

1-260 

124.22 




CH2CH(CH3)2 



4326 

n-octyl ketone 

decanone -2 

CH3COCeHi7 

1-711 

156.26 

4327 

oleate 


C 17 H 33 CO 2 CH 3 

11-467 

296.48 


M«thyl-iodoform 6237 
Metbyi-isoeugenol 3224 
Methyl itaconate 2498 
Methyl-ketole 4283 
Methyl malate 2500 


Methyl mateaie 2501 
Methyl-maieic acid 1610 
Methyl-malic acid 1514 
Methyl malonate 2502 
Methylr-malonic acid 5652 


Methyl mesaconate 2504 
Methyl-morphine, cf. aikd. 
Methyl mustard oil 4388 
Methyl nonylate 4331 
Methyl oehanthylate 4263 








OBGANIC COMPOUNDS 


541 


No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Melting 
Point °C. 

Boiling 
Point °C. 

Solubility in 100 Parts 1 

Water 

Alcohol 

Ether 

4287 

col. iq. 

2.2792j‘i® 

-64.4 

42.4 

1.815° 

CO 

00 

4288 

Iq. 



277-8729inm 




4289 

nd. 


50 

276-7739mm 

i.; i. ig. 

8. h. 

8. h. 

4290 

rhb./et. al. 

2.02010O 

114 

subl. 




4291 

red If./aq, 


101-2 



s. alk. 

8. h. HCI 

4292 

red nd./ 


134 




aq. 




NaOH 



4293 

red nd./ 


187 


V. si. s. 

s.; s. h. 

si. 8. 


aq. al. 




h.;s.alk. 

HCI 


4294 

Iq. 

1 .090'9° 


144.8 

d. 

s. 

S. 

4295 

Iq. 


5 

•J4818iwn 




4296 

Iq. 

1 . 047^5^® 


196 












4297 

col. nd./al. 

1 .473J 

193-4 


30.715° 

3 


4298 

Iq. or gas 

0.868 

-121 

5.8752inin 

S. 

V. s. 

V. 8. 

4299 

pr./aq. al. 


52 





4300 

Iq. 

l.157i^° 


245-6 




4301 

pl./al. 

48-9 

255-6 

i. 

8. 

8. 

4302 

cr./pet. 

1 .12015® 

18-9 

256 

1. 

a. ! 

8. i 

4303 

cr./al. 


18-9 

20.^751 mm 

1. 



4304 

oil 

1.00119° 

-22 

241-2 

i. 

v.a. 

V. S. 

4305 

mn. 

1 . 029 ^-'' 

35-6 

241-2 

i. 

V. 8. 

V. S. 

4306 

yel. nd./ 


106 

volt, in 

i.; si. s. 

8.; 8. bz. 

8. 


al. 



steam 

pet. 



4307 

col. pr./aq. 


114 

i ' 

i- 

8. 

V. 8. act. 


Me al. 



I 




4308 

hex. pl./aq. 


166-8 

i 

i. 

8. 

8. pyr. ! 


Meal. 







4309 

oil 



293-5 

8. CSz 

8. 

8. ' 

4310 

oil 



308-1 0761“»m 



4311 

col. oil 

1.096V-° 

<-10 

265-9 

i. 

s. 

8. ; s. bz. 

4312 

If./et. 


72 

274 

si. 8. CSz 

si. 8. 

8. ;s. bz. j 

4313 

nd./lg. 


55-6 

301-3 




4314 

nd./et. 

1.243^-° 

38 


V. s. 

V. 8. 

si. s. 

4315 

Iq. 

1 . 203250 

expl. 

65 


S. 

8- 

4316 

gas 

Iq. 0.99115° 


-12 


s. 

8. 

4317 

yel. Iq. 

1 . 28620° 

-8 

275 

i. pet. 

s. 

8. 

4318 

col. nd. 


78.5 

279 


si. s. 

Sl. 8. 

4319 

mn. 


96 


i. 

s. 

8. 

4320 

col. nd./ 


72-3 

1 87-91 5min 

V. si. s. h. 

8. h. 


aq. 







4321 

yel. pr./ 


123-4 

d. 

i.;v. si. 

V. si. 8.; 

V. sl. 8.; 


Me al. 




8. CSz 

8. chi. 

s. bz. 

4322 

col. nd./al. 


160-1 

281-6 


si. s. 

i. 

4323 

nd./ et. 


64-8 d. 


s. 

s. 

8. 

4324 

col. oil 

0.828f^° 

15 

22.3-6756mm 


8. 

8. 

4325 

Iq. 

0.752J^° 


149 

j 








4326 

Iq. 

0.82520° 

3.5 

211 

i. 

3. 

s. 

4327 

oil 

0.87918° 


190-110“™ 

i 

oo 

00 


Methyl oxalate 4329 Methyl phenyl-dibromopropionate 4213 

Methyl pentenal 4225 Methyl-phenyl di ketone 72 

Methyl phenol 1 545-7 Methyl-phenyl ether 537 

Methyl-phenylamine 4125 Methyl-phenyl alyoxal 72 

Methyl-phenyl carblnol 6186 Methyl-phenyl ketone 51 



PHYSICAL Constants 


No. 

Name 

Synonym 

Formula 

BeU. 

Ref. 

Formula 

Weight 

4328 

IMethyl orange 

tropeotin D; orange 
III 

(CH 3 ) 2 NC 6 H 4 N:N- 

C6H4S03Na 

X VI-331 

327.33 

4329 

oxalic acid 

Me acid oxalate 

CH 3 O 2 CCO 2 H 

11-534 

104.06 

4330 

palmitate 


C,5H3iC02CH3 

11-372 

270.44 

4331 

pelargonate 

methyl nonylate 

CH3(CH2)7C02CH3 

11-353 

172.26 

4332 

2,4-pentandiol (2) 


(CH3)2C(0H)CH2' 

CHOHCH 3 

1-486 

118.17 

4333 

phenacyl bromide 

(p) 

u-Br-p-methyl- 

acetophenone 

CH3C6H4COCH2Br 

VII-309 

213.08 

4334 

phenazine (2) 

toiazine 

CH3C6H3:N2:C6H4 

XXIII-237 

194.23 

4335 

phenylacetate 


C 6 H 5 CH 2 CO 2 CH 3 

IX-434 

150.17 

4336 

phenylenediamine 

iWp) 

CH 3 NHC 6 H 4 NH 2 

XIII-71 

122.17 

4337 

phenylenediamine 
HCI (N)(p) 

p-amino-methyl- 
aniline di-HCI 

C7H,oN2-2HCI 


195.10 

4338 

phenylhydrazine 

(a, a) 

C6H5N(CH3)NH2 

XV-117 

122.17 

4339 

phenylhydrazine 
sulfate (a,o!) 


(C7H,oN2)2H2S04 

XV-118 

342.41 

4340 

phenylhydrazine 


C 6 H 5 NHNHCH 3 

XV-118 

122.17 

4341 

phosphine 


CH 3 PH 2 

IV-580 

48.03 

4342 

3-phytyl-1, 4-naph- 
thoquinone (2) 

vitamin K-1 

C 31 H 4602 


450.68 

4343 

3-phytyl-1, 4-naph- 
thoquinone di- 
acetata (2) 

dihydrovitamin K-1 
di acetate 

C 35 H 5204 


536 . 77 

4344 

piperidine (N) 


CsHioNCHa 

XX-16 

99.17 

4345 

piperidine (2) 

a-pipecoline 

CH3CH(CH2)4NH 

1 1 

XX-95 

99.17 

4346 

piperidine <3) 

/3-pipecoline 

CH2-NH(CH2)3-CH- 

1 i 

CH 3 

XX-100 

99.17 

4347 

piperidine (4) 

7 -pipecoline 

(CH2)2NH. 

1 

(CH2)rCHCH3 

1 

XX-101 

99.17 

4348 

propargyl ether 


ch 30 ch 2 c:ch 

1-454 

70.09 

4349 

propionate 


CZH 5 C 02 CH 3 

11-239 

00 

00 

0 

4350 

n-propylamine 


CH3NH-CH2C2H5 

IV-137 

73.14 

4351 

fi-propylbenzene 

(m) 

m-propyl toluene 

CH 3 C 6 H 4 CH 2 C 2 H 5 

V-418 

134.21 

4352 

n-propylbenzene 

(p) 

p-propyl toluene 

CH 3 C 6 H 4 CH 2 C 2 H 5 

V-419 

134.21 

4353 

> n-propyl ether 


CH 3 OCH 2 C 2 H 5 

1-354 

74.12 

4354 

£»o-propyl ether 


CH3'0CH(CH3)2 

1-362 

74.12 

4355 

n-propyl ketone 

pentanone-2 

CH 3 COCH 2 C 2 H 5 

1-676 

86.13 

4356 

1 propyl ketone oxime 

(n) 

CH3C(:N0H)C3H7 

1-677 

101 .15 

4357 

£so-propyl ketone 

2-methyl- 

butanone-3 

CH3C0CH(CH3)2 

1-682 

86.13 

4358 

iao-propyl 

ketoxime 


CH3C(:N0H)C3H7 

1-683 

101 .15 

4359 

iso-propyl ketone 
semicarbazone 


C3H7(CH3)C:NNH- 

CONH 2 

III-103 

143.19 

4360 

5-pyrazoione (3) 


CHz-CONHNrC- 
1 1 

CH 3 

1 

XXIV-19 

98.10 


Mothyl-phenyUnitrosoamine 4887 Methyl picrate 6290 

Methyl-phenytphenol ether 4073-4 Methyl-picrylnitramine 5873 

Methyl phosphate 6268 Methyl pivaiate 4404 f 

Methyl phthalate 2530-2 Methyl-proline-mothylbetaine, cf. alkd. 

Methyl iM»-phthaUo acid 6397 




ORGANIC COMPOUNBS 


1 i 

1 No. 

Crystalline 
Form and 

Specific 

MeltinK 

Boiling 

Solubility in 100 Parts 


Color 

Gravity 

Point ®C. ' 

Point °C. ■ 

Water 

Alcohol 

Ether 

4328 

red pd. 




0 2c 

. 


4329 

cr. 


37 + 

1 08-91 2mrn 




4330 

col. cr. 


29.5-30.5 

19615min 

i. 

8. 

8. 

4331 

Iq. 

0.877'7.5o 


21 3-4757mm 

i. 

S. 

8. 

4332 

Iq. 

0.924^/-** 


196 

s. 

8. 

8. 

4333 

If./al. 


50-1 


i. d 



4334 

nd. 


117 

350 + , si. d. 

sl. s. h. 

8. ; 8, 

8. ; 8. chi. 







H2SO4 


4335 

Iq. 

1 . 044^6® 

d. 360 

220 

i. 

CXJ 

00 

4336 

col. If. 


35.5 

257-9.5 

s. 

S. 

8. 

4337 

yel. pd. 







4338 

yel. Iq. 

1 . 038^”“ 


13135mn. 

sl. 8. h. 

00 ; 00 chi. 

00 ; 00 bz. 

4339 

If. 







4340 

oil 

1 . 04|^® 


1 10-21 2-1 5mm 




4341 




-14759inm 



70000® cc. 

4342 

pa. yel. oil 




i> 

s. abs. 

s. act. ; 








s. pet. 

4343 

col. nd. /al. 


62-3 

1 

1. 

V. s. ; V. 8. 

* V. s. act. 







bz. 

1 

4344 


0.821>5o 


107 



i 

4345 

iq. 

0.8620® 


118-9753min 

8. 

i. aq. KOH 


4346 

Iq. 

0 . 864f ® 


125-6 

S. 



4347 

Iq. 

0.8670° 


127-9 

8. 



4348 

Iq- 

0. 83’z s° 


61-2 

V. sl. s. 

00 

00 

4349 

col. Iq. 

0.915-2:^^-'’ 

00 

1 

79.7 

0.520® 

00 

00 

4350 

iq. 

0.72017° 

1 

62-4 

8. 

s. 


4351 

Iq. 

0.86316® 


182 

1 

i. 

s. abs. 

00 

4352 

Iq. 

0.864^-1^® 


183-4 

•• 

s. abs. 

00 

4353 

col. Iq. 

0.73820® 


39-40 

8l. 8. 

00 

00 

4354 

col. Iq. 

0.735fr 


32 . 5777intD 

V. sl. s. 

00 

00 

4355 

col. Iq. 

0.812H° 

-77.8 

102 

V. sl. ,8. 

00 

00 

4356 

oil 

0.910%® 


1687««»™ 

s. 

00 

00 

4357 

col. Iq. 

0.803J^® 

-92 

95 

V. sl. s. 

00 

00 

4358 

Iq. 



157-8 

8. 

OD 

00 

4359 

cr. /et. 


110-4 


8. 

V. 8. 

V. 8, 

4360 

pr./aq.; 


216-7 

subl. 

V. 8. h.; 

8l. 8. h. 

sl. 8. aq. a. 


nd./al. 




sl. 8. 


■ 






NazCOa 

i 




Mothyl-propenyl ketone 3213 Methyl-propyl car bind (iao) 407 

Methyl-wo-propyl-acetophenone 4181 Methyl-iao-propyl-phenanthrene 5555 

Methyl-ieo-propylbenzene 1622-4 Methyl-wo-^propyl-phenol 1255, 5938 

MethyUpropyi carbinol (n) 405 Methyl-pyridine 5300-2 



PHYSICAi. COKSTViNTS OW 


No- 

Name 

Synonym 

7'ormula 

Ref, 

Formula 

Weight 

4361 

Methyl pyrogallol 

trihydroxy-toluene 

CH3C6H2(0H)3 

’ VI-1112 

140.13 


(1 ;3,4,5) 





4362 

pyrrole ( 1 ) 

N-methyl pyrrole 

C 4 H 4 NCH 3 

XX-163 

81.11 

4363 

pyrrole ( 2 )(a) 


CH 3 C 4 H 4 N 

XX-170 

81.11 

4364 

pyrrole 


CH 3 C 4 H 4 N 

XX-171 

81.11 

4365 

pyrroline (iV) 

1 - M e-3-pyrrol 1 r »6 

CH3NCH2(CH)2CH2 

I 1 

XX-133 

83.13 

4366 

pyruviate 


C3H30,CH3 

III-616 

102.09 

4367 

quinoline ( 2 ) 

quinaldine 

CH 3 C 9 H 6 N 

XX-388 

143.18 

4368 

quinoline ethiodide 

quinaldine ethiodide 

CH3C9H6N:(I)C2H5 

XX-392 

299.16 

4369 

quinoline (3) 

Py-3 (/s) 

CHs-CsHsN 

XX-394 

143.18 

4370 

quinoline (4) 

cincholepidine; 

C6H4N:CHCH:CCH3 

XX-395 

143.18 



lepidine (4) 

1 1 



4371 

quinoline ethiodide 

lepidine ethiodide 

CH3*C9H6N:(I)C2H5 

XX-396 

299.16 

4372 

quinoline ( 6 ) 

p-toluquinoline 

CH 3 C 9 H 6 N 

XX-398 

143.18 

4373 

quinoline ethiodide 

p-toluquinoline EtI 

CH3C9H6N:(I)C2H5 

XX-398 

299.16 

4374 

quinoline (7) 

m-toluquinoline 

CH 3 C 9 H 6 N 

XX-400 

143.18 

4375 

quinoline ( 8 ) 

o-toluquinollne 

CH 3 ‘C 9 H 6 N 

XX-401 

143.18 

4376 

red 

p-diMe-amlno- 

H 02 CC 6 H 4 N:N* 

X VI-329 

269.29 



azobenzene-o'- 

C6H4N(CH3)2 





carboxylic 




4377 

red, Na salt 


Ci5Hi402N3Na 

*X VI-31 6 

291 .28 

4378 

red, para 

(4',4) 

Na 02 CC«H 4 N:N- 

X VI-329 

291 . 28 




C6H4N(CH3)2 



4379 

salicylaldehyde (3) 

(3;6,i;) 

CH 3 C 6 H 3 ( 0 H)CH 0 

VIII-100 

136.14 

4380 

salicylate (o) 

oil of wintergreen 

HOC 6 H 4 C 02 CH 3 

X-70 

152.14 

4381 

stearate 


C 17 H 35 C 02 CH 3 

11-379 

298.49 

4382 

sulfonic acid 

methane sulfonic 

CH 3 S 03 H 

IV-4 

96.10 



acid 




4383 

sulfonic chloride 

Me-sulfone chloride 

CH 3 S 02 CI 

IV-5 

114.55 

4384 

sulfuric acid 

Me-hydrogen sulfate 

CH 30 S 020 H 

1-283 

112.10 

4385 

tetraacetyl-d- 


CH30'Ci4Hi909 


362.33 


glucoside (a) 



4386 

tetramethyl-glu- 


(CH30)5C6H70 


250.29 


coside 



4387 

thiocyanate 


CH 3 SCN 

III- 175 

73.11 

4388 

Eso-thiocyanate 

methyl mustard oil 

CH 3 N:C:S 

IV-77 

73.11 

4389 

thiotoluene (/?) 

3-methyl-thiophene 

CH 3 C 4 H 3 S 

XVII-38 

98.16 

4390 

thiourea 

Me-thiocarbamide 

NH 2 CSNHCH 3 

IV-70 

90.14 

4391 

E«o-thiourea sulfate 


(C2H6N2S)2H2S04 

*111-78 

278.36 

4392 

toluate (o) 


CH3C6H4-C02CH3 

IX-463 

150.17 

4393 

toluate (rrt) 


CH 3 C 6 H 4 C 02 CH 3 

IX-475 

150.17 

4394 

toluate (p) 


CH 3 C 6 H 4 C 02 CH 3 

IX-484 

150.17 

4395 

toluene sulfonate 

(t,4) 

CH 3 C 6 H 4 S 03 CH 3 

XI-99 

186! 22 

4396 

toluidine (o) 


CH3‘C6H4NHCH3 

XII-784 

121.18 

4397 

toluidine (m) 


CH3C6H4'NHCH3 

XII-856 

121 .18 

4398 

toluidine (p) 


CH3'Q6H4NHCH3 

XII-902 

121.18 

4399 

o-tolyl ether 

Me o-cresyl ether 

CH 30 C 6 M 4 CH 3 

VI-352 

122.16 

4400 

m-tolyl ether 

m-cresyl Me ether 

CH 30 C 6 H 4 CH 3 

VI-376 

122.16 

4401 

p-tolyl ether 


CH 30 C 6 H 4 CH 3 

VI-392 

122.16 

4402 

p-tolyl sulfide 

thiocresol Me ether 

CH3*SCeH4'CH3 

VI-417 

138.22 

4403 

trichloroacetate 


Ct3CC02CH3 

11-208 

177.43 

4404 

trimethylacetate 

methyl pivalate 

(CH3)sC-C02CH3 

n-302 

116.16 


Methyl-queroetin 5556 Methyl-salicylic acid 3833, 4067 

Methyl-quinaldine 2541, 2544 Methyl sebacate 2551 

Methyl qirinolinate 2539 Methyl-styrene (a) 5224 

Methyl-quinoline carboxylic acid 5528-32 Methyl-styrene (dimer) 2476 

Methyl-quinolone 4180 Methyl-styryi ketone 626 

Methyl-resorcinol 2371, 2373, 4998 Methyl succinate 2554-5 

Methyi-rhodin 4090 Methyl-succinic acid 5520 

Methyl rosaniline 3593 Methyl sulfate 2559 




ORGANIC C^POUNDS 


Crystalline 
Form and 
! Color 


Bo iling 
Point *C. 


Solubility in 100 Parts 

Water I Alcohol I Ether 


0.920^0° 

0.945 


114_574a*nm 
1 47_8750inm 
‘ 142-37««Mn 
79-80 


Iq. 

Iq. 

yel. nd./ai. 
cr. 

Iq. 

yel. cr./al. 

Iq. 

cr. 

yel. oil 

Iq. 

vl. nd. or 
red pd. 


1.1540® 


1 34-7 



1.059^® 

-1 ; 

244-5750inm 

V. sl. S. 

8. chl. 


233-4 




1 .067-2^® 

16 

25p710mm 

i. 1 

s. 

1 . 08620® 

9-10 

261-3 

sl. s. 

m m bz. 


142-3 


s. 

8. 

1 .06820° 

-22 

258-9 

V. sl. s. 

s. 


171-3 




1.061-5^® 

39 

257.6750mm 

V. sl. 8. 

8. 

1.07320® 


247.8760mm 

V. sl. s. 

GO 


179-83 


V. sl. s. 

s. 


If./aq.al. 
col. Iq. 
col. cr. 
col. Iq. 

Iq. 

oil 

col. rhb./ 
al. 

col. Iq. 
iq. 

col. cr. 

oil 

pr. 

cr. pd. 
col. Iq. 
col. Iq. 
cr./pet. 
cr./et. Ig. 

Iq. 

Iq. 

Iq. 

Iq. 

Iq. 

Iq. 

Iq. 

Iq. 

Iq. 


1,091^® 

\ !48lif ® 
1.481A^® 


1.069^® 

1.069^:f® 

1.025 


1 . 0731 5® 
1 .06615° 


0.9355^® 

0.985H^° 

0.977^® 

0.976H° 

1 . 030^® 

i .489 H:r 

0.89lJ® 


217-8 
222.2 
214-515mia 
1 6710mm 


206-7 

206-7 

209-1176111 

171-2 

177 

176 

2097^7mm 
1 52-3765mii 
100-2 


161.5730mm i. c.;d. h 8. 

d. V. a. s. <» abs. 

i.;s. chi. 8.; 8. act. s.;8. pet. 


145-501 3mm si. S. 

130-3 V. sl.s 

119759mm V. Sl. ! 

114 


. chl. 8l. S. 


Methyl sulfide 2560 
Methyl sulfite 2561 
Methyl sulfonal 6326 
Methyl sulfone chloride 4383 
Methyl tartrate 2564-5 
Methyl-tartronic acid 4000 
Methyl-tertrahydroquinoline 3930 
Methyl-tetramethylene 4198 


Methyl-thaobroinine, cf. aikd. . 
Methyl-thiocarbamide 4390 
Metbyl-thieiune chloride 4427 
Methyl-thiophene 4389 
Methyl-tolyl ketone 4089 
Methyl-trimethylene 4210 
Methyl-tritane 2756-7 
Methyl-trityl ether 6332 



PHYSICAL CONSTANTS OF 



Name 

1 Synonym 

I 

Formula 

Boil. 

Ref. 

Formula 

Weight 

4406 

Methyl (tyrosine 

1 

ratanhin; andirine 

CH 3 NHC 9 H 9 O 3 

XIV-612 

195.21 


N)(H-) 





4406 

umbelliferone (fi) 

7-OH-4-MO 

CioHsOa 

XVIII-31 

176.16 



coumarin 




4407 

undecylenate 


CH 2 :CH(CH 2 ) 8 COr 

11-459 

198.30 




CH 3 



4408 

n.-undecyl ketone ' 

tridecanone-2 

CH3CO(CH2)toCH3 

1-715 

198.34 

4409 

rt-undecyl ketone 


CnH23(CH3)C:N- 

*1-371 

255.40 


semicarbazone 


NHCONH 2 



4410 

uracil (1) 


C0(CH)2NHC0IM- 
1 1 

XXIV-316 

126.11 




CH 3 



4411 

uracil (3) 


C0NH'C0(CH)2N- 

1 t 

XXIV-316 

126.11 




CHa 



4412 

uracil (4) 


(NHC0)2CH:CCH3 

1 1 

XXIV-342 

126.11 

4413 

uracil (5) 

thymine 

(C0*NH)2CH:CCH3 

XXIV-353 

126.11 

4414 

urea (N) 


7 1 1 

CH 3 NHCONH 2 

IV-64 

74.08 

4415 

urea nitrate 


CzHftONrHNOa 

IV-65 

137.10 

4416 

urethane 

cf. also M e-car ba- 

CH 3 NHCO 2 C 2 H 5 

IV-64 

103.12 



mate 




4417 

uric acid (1 ) 


C 6 H 6 O 3 N 4 

XX VI-524 

182.14 

4418 

uric acid (3) 


C«H60jN4iH20 

XX VI-524 

191.15 

4419 

uric acid (7) 


C 6 H 6 O 3 N 4 H 2 O 

XXVI-525 

200.16 

4420 

n.-valerate 


CH3(CH2)rC02CH3 

11-301 

116.16 

4421 

iso-valerate 


(CH3)2C2H3C02CH3 

11-31 1 

116.16 

4422 

vinyl carbinol 

buten-1-ol-3 

CH2:CHCH0HCH3 

1-441 

72.10 

4423 

l-xyloside (fi) 


I CH 3 O C 5 H 9 O 4 


164.16 

4424 

Methylal 

dimethoxy-methane 

I CH2(0CH3)2 

1-574 

76.09 

4425 

Methylene-amino- 

(dimolecular) 

(CH 2 :NCH 2 CN )2 

11-89 

136.16 


acetonitrile 





4426 

blue (base) 

N,N,N',N',-tetra- 

[(CH3)2N]2Ci2H6- 

XXVII- 

301 .40 



Me-thionine 

NS(OH) 

393 


4427 

blue chloride 

Me-thionine 

Ci6H,8N3S(CI)' 

XXVII- 

373.89 



chloride 

3 H 20 

395 


4428 

bromide 

dibromomethane 

CHzrBrz 

1-67 

173.86 

4429 

chloride 

dichloromethane 

CHziClz 

1-60 

84.94 

4430 

di acetate 


(CHjCOzlzCHz 

II-1 52 ! 

132.11 

4431 

dianiline 


(C6H5NH)2CH2 

XII- 184 

198.26 

4432 

disulfonic acid 

methionic acid 

CH 2 :(S 020 H )2 

1-579 

176.16 

4433 

1 fluoride 

difluoromethane 

CHzrFz 

1-59 j 

52.03 

4434 

iodide 

diiodomethane 

CHzrIz 

1-71 1 

j 

267.87 

4435 

Michler’s hydrol 


[(CH3)2N-C6H4]2: 

XIII-698 

270.36 


(p.p') 


CHOH 



4436 

ketone (p,p') 


1(CH3)zNC6H4]2CO 

XIV-89 

268.35 

4437 

Morpholine-ethan- 


0 :(CH 2 CH 2 ) 2 :N* 


159.22 


ol ethyl ether 


C 2 H 4 OC 2 H 5 



4438 

Mucic acid 


(CH0H)4(C02H)2 

ni-581 

210.14 

4439 

acid, alio- 


(CH0H)4(C02H)2 

III-576 

210.14 


‘^Methyl urethane^’ 4175 Methylene-dipropyi ether 5458 Metycaine 764 

Methyl violet 5076-7 Methylene-propylene dioxide 6285 Mezcaline, cf. aikd. 

Methyl yellow 2431 Methylene-succmic acid 3928 MI (mustard imitator) gas 1473 

Methylene-aniline 612 Methyloi-acetamide 3291 Miantne 1290 

Methylene dicyanide 4006 Metof 4117 Michier's hydride 5834 

Methylene-diethyl ether 2172 Metoquinone, mixt.of 2314and4117 Milk sugar 3947 

Methylene-diphenyl ether 6447 Metrazol 5079 Mirbane 4646 





ORGANIC COMPOUNO^ 


54T 


No. i 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Melting 
Point °C. 

Boiling 
Point °C. 

Solubility in 100 Parte | 

! Water 

) Alcohol 

Ether 

4405 

col. nd. 


257 

d. 280 

0 . 1420 °; 

0.007abs. 

i.; 8. 






O.fi’OOO 


NH 4 OH 

4406 

nd./al.* 


185-6 

d. 

V. si. s. h.; 

8.; 8. ac.; i. 

V. sl. 8.; si. 






8. alk. 

NazCOs 

8. chi. 

4407 

iq. 

0.889is° 

-27.5 

248-9 




4408 

cr. 

0.8232®'’ 

28-9 

260-5 

i. 

V. 8. 

V. 8. 

4409 

cr. 


122-6 





4410 

pr./aq. al. 


174-5 


V. 8. 

V. s. 

i. bz. 

4411 

pr./al. 


232 


s.; i. dil. 

8. h. 

s. aq. 






HCI 


NaOH 

4412 

nd./al. 


d. 270-80 


0 722 ® • 8 . 







alk. 

H 2 S 04 

NH4bH 

4413 

pl./aq. 


326 d. 


0 4250 . a. 


V. sl. 8. 





alk. 

H 2 S 04 

4414 

pr./aq. 

1.204 

101-2 

d. 

V. 8. 

V. 8. 

i. 

4415 

col. cr. 


128-32 





4416 

col. Iq. 

1 . 009^^** 


170 

951®° 

8. 


4417 

cr. 

>360 d. 


0.05 h. 



4418 

cr. 


>360 d. 


0.2 h. 



4419 

cr. 


>370 d. 


1 . 3’oo‘> 


8. alk. 

4420 

Iq. 

0.910°° 


127.3 

V. si. 8. 



00 

QO 

4421 

col. Iq. 

0.881-*^® 


116-7’®^“« 

V. si. 8. 

00 

CO 

4422 

Iq. 

i 0.831^° 

i 

<-80 

97 

00 



4423 

cr./EtOAc 

155-6 





4424 

col. Iq. 

0.888^®-° 

-104.8 

42-3 

33 

^ 1 

00 

4425 

col. pr./ aq. 


129.5 


s. h. 

8. h. 

i.; i. bz. 

4426 

dark. 




V. 8. 

V. 8. 



amor. 




1 



4427 

gn. b. met. 


- 2 H 2 O, 

- 3 H 2 O, 

4 

2 

i.; 8. chi. 


/aq. HCI 


100 

150 




4428 

col. Iq. 

2.4953^° 

-52.8 

98.5756mm 

1 . 1730 °; 

00 ; 00 act. 

00 






1 . 1 520 ® 



4429 

col. Iq. 

1 . 336 ^-^° 

-96.7 

40-1 

2200 

00 

CO 

4430 

Iq. 

1.132tr 


170 

si. s. 

V. 8. 

CO 

4431 

pl./et. pet. 


65 

208-9 d. 

i. pet. 

s. 

S, 

4432 

hyg. nd. 




s. 

8. 


4433 

gas 







4434 

col. Iq. 

3.325-2^^® 

5. 7(5. 2) ' 

180 d. 

1 .60°; 

CO 

1 CO 






1 . 420 ° 



4435 

gn. If./bz. 


96-7 


i.; s. bz. 

8. h. 

8. ; 8. ac. 

4436 

If./al. 


174 

>360 d. 

i. ; V. 8. bz. 

Sl. 8. 

V. sl. 8. 

4437 

col. Iq. 

0.965^® 


206.2 

00 








4438 

pd. 


206-14 d. 


0.33’*°; 

j 

i.; 8. alk. 




1 . 6’ooo 



4439 

nd./aq. 


166-71 d. 


9 h. 

8l. 8. 



♦Crysts. 4- 1 HzO/aq.;- H 20 , 110°. Monosalicylin 3414 Mor(in)tannic acid 5070 

Monacetin 3382 Monostearin 3415-6 Morphine, cf. aikd. 

Monazoi 3800 Monosulfonic aoid-F 4510 Morphol 2360 


Monobutyrln 3392 Monotol 4117 Morpholjne 2235 

Monochlorohydrin 3395-6 Monotropitoside, cf. glcde. Morpholine-ethanol 2236 

Monoethanolamine 2907 Moogrol 3014 Morpholine-ethanol ethyl ether 4437 

Monopropionin 3413 Morin 5806 Moss starch 3969 




PH YSICAE CeNSTANTO OP 




No. 

Name 

Synonym 

Formula 

BeiL 

ReC. 

'Formule 

Weight 

4440 

Wlucic acid, talo^ 

(d or 1 ) 

(CH0K)4(C02H>2 

ra-577 

210.14 

4441 

Mucobromie acid 


HOzCCBr.CBrCHO 

III-728 

257.89 

4442 

Mucochlaric acid 


HOzC-CCIrCCICHO 

III-727 

168. 9f7 

4443 

MuconicacM 


(•CH:CHC02H)2 

11-803 

142.11 

4444 

Mudarol 

mudarin 

C3oH470(OH) 


440.68 

4445 

Murexide 

ammonium salt 

C 8 H 4 O 6 N 5 NH 4 H 2 O 

XXV-499 

302.21 



purpuric acid 




4446 

Mluscone (l> 

3- M e-cyclopenta- 

CH3‘Ci5H27:0 


238.40 



decanone 




4447 

MycMrhrysina 

Na aurothionuklate 

NaOzCCHrCH: 


390.32 




(SAu)C 02 Na 



4448 

Myricyl acetate 


CH3C02‘C3t Hfis 

*11-63 

494 . 86 

4449 

alcohol 

melissyl alcohol 

C 31 HsaOH 

* 1-222 

452.82 

4450 

Mlyristic acid 

tetradecanoic acid 

CH3(CH2)i2C02H 

ir-365 

228.36 

4461 

aldehyde 

tetradecanal 

CH3(CH2)i2CHO 

1-716 

212.36 

4452 

amide 

myristamide 

C,3H27C02NH2 

11-368 

227.38 

4453 

anhydride 


(Ci3H27C0)20 

11-367 

438.71 

4454 

anilide 

myristanilide 

C,3H27C0NHC6H5 

XII-257 

303.47 

4455 

chloride 

myristoyl chloride 

C 13 H 27 COCI 

11-368 

246.81 

4456 

nitrile 

tridecyl cyanide 

Ct3H27CN 

11-368 

209.36 

4457 



CH3(CH2)i2CH2Br 


277 . 29 

4458 

Naphthalene 


CioHs 

V-531 

128.16 

4459 

dicarboxylic acid 

naphthialic acid (1,4) 

C,oH6(C02H)2 

IX-917 

216.18 

4460 

dicarboxylic acid 

naphthalic acid ( 1 , 8 ) 

CmH6(C02H)2 

IX-918 

216.18 

4461 

disulfonic acid (1,5) 

Armstrong's acid 

C,oH6(S03H)2 

XI-212 

288 . 28 

4462 

disulfonic acid ( 1 , 6 ) 

(S) 

C,oH€(S03H)2 

XI-213 

288.28 

4463 

disulfonic acid ( 2 , 6 ) 


C,oH«(S03H)2 

XI-215 

288.28 

4464 

disulfonic acid (2,7) 

(a) 

C,oH6(S03H)2 

XI-216 

288.28 

4465 

sulfinic acid (a) 


i CioHy'SOzH 

XI-15 

192.22 

4466 

suifinic acid (/S) 


C 10 H 7 SO 2 H 

XI-16 

192.22 

4467 

sulfone amide (a) 


CioHt-SOzNHz 

Xl-157 

207.24 

4468 

sulfone chloride (a) 


^ CioH7-S02C1 

XI-157 

226.67 

4469 

sulfone chloride (fi) 


C,oH 7 SO 2 CI 

XI-173 

226 . 67 

4470 

sulfonic acid (or) 


C,oH 7 S 03 H- 2 H 20 

XI-155 

244 . 26 

4471 

sulfonic acid (/S) 


C,oH 7 S 03 HH 20 

XI-171 

226.24 

4472 

sulfonic Na salt 

(fi) 

CjoHyOjSNa 

XI-171 

230.21 

4473 

tdtrachloride 

(1, 2,3,4) 

CioHaCU 

V-492 

269.99 

4474 

Naphthalic 

( 1 , 8 ) 

C,oH6:(CO)20 

XVII-521 

198.17 


anhydride 





4475 

Naphthasultam 

( 1 , 8 ) 

C,oH 702 NS 


205.22 

4476 

disulfonate Na 

(2,4) 

C,oH408NS3Na3- 

XXVII- 

584 . 45 





356 


4477 

Naphthazarin 

5,8-dihydroxy-a- 

(HO)2CioH402 

VIII-412 

190.15 


(5,8;1,4) 

naphthoquinone 




4478 

£so-Naphthazarin 

(2,3;1,4) 

(HO)2C,oH402 

VIII-41 1 

190.15 

4479 

Naphthoflavone (<x) 

7,8-bonzoflavono 

C 19 H 1202 

XVII-390 

272.29 

4480 

Naphthoic acid (a) 


C 10 H 7 CO 2 H 

IX-647 

172.17 

4481 

acid 03) 

isonaphthoic acid 

C 10 H 7 CO 2 H 

IX-656 

172.17 

4482 

aldehyde (a) 


C 10 H 7 CHO 

VII-400 

156.17 

4483 

aldehyde (fi) 


C 10 H 7 CHO 

VII-401 

156.17 

4484 

amide (a) 


C 10 H 7 CONH 2 

IX-648 

171.19 


Mudarin 4444 Muscfe sugar 1602-3 Mustard oils, cf. also iso-thiocyanates. 

Miinjistin 2305 Musk, artificiai 6296 Mustard oil 220 

Murexan 6384 Musk xylene 6297 Mustard oil acetic acid 2369 

Murray! n, cf. glcde. Mustard gas 1985 Mycose 6054 

Muscarine, cf. aikd. Mustard imitator gas 1473 Myrbane oil 4646 







<»CANIC COMPOUNDS 


m 


No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Melting 
Point ®G. 

Boiling 

Point 

Solubility in 100 Parte | 

Water 

Alcohol 

Ether 

4440 

If. /act. 


158+ d. 


V. s. 

V. a. h. 

i. 

4441 

pl./et. ifl. 


122-5 


V. 8 . h. 

V. a. 

V. 8 . 

4442 

pl./aq. 


127 


s. h. 

8. 

8 .; i. Ig. 

4443 

nd./aq. 


298 d. 


0.002 c. 

8. h. 

6 . h. ac. 

4444 

hex./al. et. 


176 


i. 

8. 

e. • 

4445 

gn. red pd. 




V. si. 8 . c. 

i- 

i. 

4446 

col. oil 

0.922^-® 

« 

328 

V. si. s. 

00 


4447 

It. yel. pd. 







4448 

nd. 


73-5 





4449 

nd. or If. 

0.77795‘’ 

88 


i. 

V. si. s. c.; 

V. s. ; V. 8. 







V. 8 l. 8 . 

bz. 







pet. 


4450 

col. If. 

0.853^-° 

57-8 

250.5’OOinm 

i.; V. a. bz. 

V. 8 . abs. 

y. a. 

4451 

cr. 


23.5 

t Q^ZAnmi 




4452 

nd. 


102 

21712inn> 

i. 

8 . 

al. 8. 

4453 

col. cr. 


51 

1980 .lHHn 




4454 

nd./al. 


84 

1 1 

i.; 8 . chi. 

V. 8 . bz. 

V. a. 

4455 

col. Iq. 


-1 

1 68’ 5 mm 

d. 

d. 

8. 

4456 

or. 

0.828-Y-° 

19 

226 . 5 ’ 00 ““ 


8. 


4457 

col. Iq. 

3-5 





4458 

col. pl./al. 

1 . 145 ^ 3 ^® 

80.2 

217.9 

0.003*50; ; 

9,519.50; 

V. 8 . ; 46»6® 






V. a. CCI 4 

V. 8. CSz 

bz. 

4459 

nd. 


>240 


i. h. 

8. 


4460 

nd./al. 


270 


V. al. s. 

8. h. 

8l. 8. 

4461 

If. 


1 d. 


V. 8. 

8. 

i. 

4462 

cr. 



d. 125 

V. a. 

a. 

i. 

4463 

hyg. If. 





8. 



4464 

hyg. nd. 




8. 

si- c. HCI 


4465 

nd./aq. 


98-9 


8. 

a. 

sl. s. 

4466 

nd. 


105 


8. 

a. 

8. 

4467 

cr / 3 I 


150 



V. 8. 

V. 8. 

4468 

If./et. 


68 

■J 951 3 mm 

i. 

V. 8. 

V. 8. 

4469 

If. 


79 

201 ’ 3 mm 

i. 

sl. a. pet. 

8 . bz. 

4470 

or. 


90 


i V. 8 . 

V. 8. 

8l. 8. 

4471 

fivfl cr 


125** 


77300 

0 . 2 h. bz. 


4472 

cr %q ' 



d. 

623.90 



4473 

mn./chl. 


182 


j. 

V. sl. 8. h. 

sl. 8 . h. 

4474 

nd./al. 


273-4 


8 l. s. ac. 

V. sl. s. 

V. sl. 8. 

4475 

nd./bz. 


177-8 


a. h. 

sl. s. 

a. 

4476 

yel. If./aq. 


-SHzO, 


V. s. 

sl. s. 



al. 


160 



i 


4477 

brn. nd./ 


subl. vac. 


al. a. h. 

si. a.; 

sl. s. 


al. 





8 . alk. 


4478 

brn. If./ac. 


276-80 

subl. 

si. 8 . h. 

sl. 8. 

V. sl. 8. 

4479 

cr./aq. al. 


155-6 





4480 

nd./aq. al. 


160-1 

300 

V. si. 8 . h. 

s. h. 

8. 

4481 

mn. 


184 

>300 

si. s. h. 

s. 

S. 

4482 

Iq. 

1 .148\”-° 


291 .6 









4483 

If./h. aq. 

1.0789»'‘° 

60.5-1.0 


s. h. 

V. 8. 

V. 8. 

4484 

nd./al. 


202 



V. sl. a. 









* Oxime, m. p. 45®; eemlcarbazone, m, p. 134®. Naphthacetol 31 

** Crysts. + 3 H 2 O, m. p. 83®; anh., m. p. 91®. Naphthalene acetic acid 4528 

Myristamide 4452 Myristyl alcohol 5750 Naphthalene decahydride 1631-2 

Myristanilide 4454 Nandinine, cf. aikd. Naphthalic acid 4459-60 

Myrietoyl chloride 4455 Napelline, cf. alkd. Naphthalidine 4529 




PHYSICAL constants' W 


No. 

Name 

J ; 

Synonym 

Formula 

Beil. 

Ref. 

F^mula 

Weight 


Naphthoic 





4485 

amide (fi) 


C,oH7CONH2 

IX-657 

171.19 

4486 

chloride (fi) 

/5-naphthoyl chloride 

CioHt-COCI 

IX-657 

190.62 

4487 

nitrile (a) 

a-naphthyl cyanide 

C,oH7*CN 

IX-649 

153.17 

'4488 

nitr ile 05) 

^-naphthyl cyanide 

C,oH7CN 

IX-659 

153.17 

4489 

Naphthol (a) 

a-hydroxy naphtha- 

C,oH 70 H 

VI-596 

144.16 



lene 




4490 


^-hydroxy naphtha- 

C,oH70H 

VI-627 

144.16 



lene 




4491 

disulfonic acid (/5) 

(2;3,6); R-acid 

HOCioH5(S03H)2 

XI-288 

304 . 28 

4492 



HOCioH5(S03)2Ca 


342.35 

4493 



HOCioH5(S03K)2 


380 . 46 

4494 

disulfonic Na 

R-acid Nasalt 

HOCioH5(S03Na)2 

XI-289 

348.26 

4495 


(2;6,8); G-acid K 

HOCioH5(S03K)2 


380 . 46 

4496 

disulfonic Na (0) 

G-acid Na salt 

HO'Cio H 5(803 Na )2 

XI-290 

348.26 

4497 

phthalein (a) 


C8H402(C,oH60H)2 

XVIII- 157 

418.42 

4498 

sulfonic acid (a) 

(1,2); Schaeffer's (a) 

HOCioHfiSOaH 

XI-269 

224.22 

4499 

sulfonic Ca (a) 

Schaeffer's Ca (at) 

(CioH 704 S) 2 CaH 20 

XI-270 

504.53 

4600 

sulfonic K (a) 

Schaeffer's K 

C,oH704SK-^H20 

XI-270 

271 .32 

4501 

sulfonic Na (a) 

Schaeffer's Na 

CioH704SNa 

XI-269 

246.21 

4502 

sulfonic acid (a) 

(1,4);Neville- 

HOCioHe-SOsH 

XI-271 

224.22 



Winther 




4503 

sulfonic acid (a) 

(1-0H;5-S03H) 

HOCioHsSOsH 

XI-273 

224 . 22 

4504 

sulfonic acid (cc) 

( 1 . 8 ) 

HOCtoHe-SOsHHzO 

XI-275 

242.24 

4505 

sulfonic acid (0) 

(2-0H;1-S03H) 

HOCioHe-SOsH 

XI-281 

224.22 

4506 



(CioH704S)2Ca*3H20 


540 . 56 

4507 

sulfonic acid (0) 

(2,6); Schaeffer's (0) 

HO-CioHeS’OsH 

XI-282 

224.22 

4508 

sulfonic Ca (0) 

Schaeffer's Ca (0) 

(CioH704S)2Ca‘5H20 

XI-282 

576 . 59 

4509 

sulfonic K (0) 

Schaeffer's K (0) 

C 10 H 7 O 4 SKXH 2 O 

XI-283 

(262.31) 

4510 

sulfonic acid (0) 

(2-0H;7-S03H) 

HO-CioHe-SOsH 

XI-285 

224.22 

4511 

sulfonic Na (0) 

(2,7); F-acid Na 

C,oH 704 SNa- 2 ^H 20 

XI-286 

291.25 

4512 

sulfonic Na (0) 

(2,8) Bayer-acid Na 

C,oH 704 SNa 

XI-286 

246.21 

4513 

Naphtho-phenazi ne 

(<“,0) 

C,oH6:N2:C6H4 

XXIII-276 

230.26 

4514 

quinaldine (or) 


Ct3H8NCH3 

XX-471 

193.24 

4515 

quinaldine (0) 


CtaHsNCHa 

XX-471 

193.24 

4516 

quinaldine ( 7 ) 


CuHsNCHa 


193.24 

4517 

quinoline (a) 


CnHgN 

XX-463 

179.21 

4518 

quinoline ( 0 ) 

5,6-benzoquinoline 

CiaHgN 

XX-464 

179.21 

4519 

quinoline HCI ( 0 ) 


C,3H9N-HCI-2H20 

XX-465 

251 .71 

4520 

quinone (a)(1,4) 


C 10 H 6 O 2 

VII-724 

158.15 

4521 

quinone (^)( 1 , 2 ) 


C 10 H 6 O 2 

VII-709 

168.15 

4522 

qulnone-4-8ul- 


CioH 502 'S 03 Na 

XI-330 

260.20 


fonate Na ( 0 ) 





4523 

quinone (amphi) 

( 2 , 6 ) 

C 10 H 6 O 2 

VII-733 

158.15 

4524 

sulfone ( 1 , 8 ) 

naphthosultone 

CioH60'S02 

1 1 

XIX-43 

206.21 

4525 

Naphthoylaceto- 


CioH7-COCH2-CN 


195.21 


nitrile ( 0 ) 





4526 

Naphthyl acetate (a) 


CH 3 C 02 *Cio H 7 

VI-608 

186.20 

4527 

acetate (0) 


CH3C02*Cio H 7 

VI-644 

186.20 

4528 

acetic acid (a) 


C,oH7CH2C02H 

IX -666 

186.20 

4629 

amine (a) 

1 -N Hz-naphthalene 

C,oH7NH2 

XII-1212 

143.18 


Naphthana 1631-2 Naphthof yellow 2642 Naphtho-nitrile 4487-8 

Naphthanthraoene 650 Naphthol yelloW-S 3241 Maphtho-plcrio acid 6306 

Naphthenic acid 3577 Naphtho-hydroquinone 2348, 2350 Naphtho-quinone oxime 4892 

Naphthlonic acid 4541, 4544 



OHGANIC COMPOUNDS 


No. 

Crystalline 
Form and 

Specific 

Meltina 

Boiling 

Solubility in 100 Parts 


Color 

Gravity 

Point ®C. 

Point ®C. j 

Water 

Alcohol 

Ether 

4485 

pl./al. 


192 





4486 

cr. 


43 

304-6 

d. 

8. h. bz. 

8. h. 

4487 

nd./lg. 

1.111M° 

36-7 

299 




4488 

if./ig. 

1 -094^^° 

66 

305-6 

V. si. s. 

8. 

8. 

4489 

mn. 

1 . 224<® 

96; subl. 

278-80 

si. s. h.; 

V. 8.; 8. bz. 

V. 8.; 8. chl. 






s. alk. 



4490 

mn. 

1 . 21 74® 

122-3 

285-6 

0.1c.; 

V. 8. 

V. 8. ;s. 






1.25 h. 


chl. 

4491 

delq. nd. 






j 

4492 

cr. 




30 . 625® 

6150® aq. 


4493 

cr. 




29 . 525 ® 

58100® aq. 


4494 

col. nd. 




25 225° 


4190® aq. 

4495 

col. cr. 




8.0125® 


3290° aq. 

4496 

col. cr. 




34 . 220® 


6390® aq. 

4497 

cr./bz.* 


253-5* 




8. alk. 

4498 



>250 





4499 








4500 





2 8’ 8® 


i. KCI 

4501 





6 . 2925 ° 

2390 ® aq. 


4502 



170 d. 





4503 



1 1 0-20 



i 


4504 



106-7 

i 

0 

00 

o 





4505 









4506 



50 + 


6.6 

4 


4507 

If. 


125 


V. s. 

V. 8. 


4508 

col. If. 




4 . 7620® 


1 690® aq. 

4509 

nd. or If. 




V. s. h. 

i. 

i. 

4510 

nd./HCI 


1 1 5-6** 

d. 150 

s. 

s. 

i.; i. bz. 

451 1 

If. 




815® 



4512 

If. 




V. s. 

V. sl. 8. 


4513 

yel. nd./bz. 


142.5 

>360 

si. s. bz. 

V. sl. s. 

V. sl. 8. 

4514 

Iq« 



>300 



1 

4515 

nd./aq. al. 


82 

>300 

si. s. 

8. 

8. 

4516 

cr 


91-2 





4517 

mn./et. 


52 

223^^“*™ 

V. si. 8. 

s. 

8.; 8. bz. 

4518 

pl./h. aq. 


93.5 

350721mm 

si. s. h. ; 

V. 8. 

V. 8.; V. s. 






s. aq. a. 


bz. 

4519 

nd. 




V. 8. 

1. 


4520 

yel. tri. 


125-6 

subl. 100 

V. sl. s. c. 

V. 8. h. 

8. 

4521 

red nd./et. 


d. 115-20 


8.; 8. 

8. bz. 

8. 






H2S04 



4522 

cr./50% 




V. 8. 

i. 



al. 







4523 

red pr 


135 


i. pet. 

8. d. 

V. sl. 8. 

4524 

pr./bz. 


154 

>360 81. d. 

sl. 8. CSz 

sl. 8.; 

s. h. bz. 






1 

1 

V. 8. chl. 


4525 

yol nd 


1 1 8-20 


K 1 

8. 

$1. 8. 

4526 

nd. /al. 


46-9 


1 

s. 

8. 

4527 

nd./al. 


69-70 


8. chl. 

8. 

8. 

4528 

col. nd./aq. 


133 


8. h. 

3.3 

8.; 8. bz. 

4529 

rhb./aq. al. 

1.1231^** 

50; subl. 

300.8 

0.17 c. 

V. 8. 

V. 8. 


♦ Crysts. + CchU; loses C«H6 > 100®; m. anh. 253^5®. 

♦♦Crysts. + iHaO, m. p. 108-9; + 2HzO, m. p. 96®; + 4 H 2 C), m. p. 67®. 
Naphtho-resorcinol 2349 

Naphtho-salol 4669 Naphthoyl chloride 4486 



PHYSICAL COMSTANTS W 


m 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

4530 

Naphthyl amine (fi) 

amino-naphthalene 

C 10 H 7 NH 2 

XII-1 265 

143.18 

4531 

amine HCI (a) 


C 10 H 7 NH 2 HCI 

XII- 1220 

179.65 

4532 

amine HCI (0) 


C,oH7NH2HCI 

XII-1 272 

179.65 

4533 

amine-4,8'di8ul- 

cr,S-acid; j-acid 

NH2CioH5(S03H)2 

XIV-787 

303.30 


fonic acid (a) 





4534 

amine-4,8-disul- 

/9,C-acid 

! NH2C|oH5(S03H)2 

XIV-786 

303.30 


fonic acid (0) 





4535 

amine~5,7-di8ul- 


CioHsOeNSz-SHzO 

XIV-783 

303.30 


fonic acid (0) 





4536 





341 . 39 


fonic K salt (0) 


1 C 10 H 8 O 6 NS 2 K 



4537 

amine- 6 , 8 -di 8 ul- 

^, 7 -acid; amido-G 

NH2C,oH5(S03H)r 

XIV-784 

375.36 


fonic acid (0) 

acid 

4 H 2 O 



4538 



C 10 H 8 O 6 NS 2 K 


341 . 39 


fonic K salt (0) 





4639 

amine- 6 , 8 -di 8 ul- 


CioH806NS2Na 


325.29 


fonic Na salt 09) 





4540 



CioH706NS2Na2 


348. 29 


fonic Na salt (0) 





4541 

amine-p-sulfonic 

naphthionic acid; 

NHrCtoHfiSOsH 

XIV-739 

223.24 


acid (a) 

(1,4) 




4542 

amine-p-sulfonic 

naphthionic Nasalt 

CioH803NSNa'4H20 

XIV-739 

317.33 


1 Na (a) 





4543 

! amine sulfonic 

Scholl kopPs acid; 

NH 2 C 10 H 6 SO 3 H 

XIV-752 

223.24 


acid (a) 

peri acid ; ( 1 , 8 ) 




4544 

amine sulfonic acid 

(«)( 1 , 2 ) 

' NH 2 C 10 H 6 SO 3 H 

XIV-757 

223.24 

4545 

amine sulfonic acid 

Cleve's 7 -acid 

NH2-CioH6S03H 

XIV-757 

223.24 


(a)(4,2) 





4546 

amine sulfonic (a) 

(5,2); Cleve’s /9-acid 

NH 2 C 10 H 6 SO 3 H 

XIV.758 

223.24 

4547 

amine sulfonic (a) 

(8,2); Cleve’s #-acid 

NH 2 C 10 H 6 SO 3 H 

XIV-765 

223.24 

4548 

amine sulfonic (a) 

(5,1 ); Laurent’s acid 

NHrCtoHe-SOsH 

XIV-744 

223.24 

4549 

amine sulfonic (0) 

( 2 , 1 ); Tobias' acid 

NHz-CioHe-SOsH 

XIV-738 

223.24 

4560 

amine sulfonic (0) 

(6,1 ); Dahl's acid 

NH 2 C 10 H 6 SO 3 H 

XIV-748 

223. 24 

4551 

amino sulfonic 09) 

(7,1 ); Dahl's acid 

NH 2 C 10 H 6 SO 3 H 

XIV-750 

223.24 

4562 

amine sulfonic (0) 

(6,2); Brenner’s acid 

NHz-CioHe-SOsH 

XIV-760 

223.24 

4553 

amine sulfonic (0) 

(7,2); 5-acid 

NH 2 C 10 H 6 SO 3 H 

XIV-763 

223.24 

4554 

amine-3,6,8-tri- 

Koch acid; amino- 

NH2C,oH4(S03H)3- 

XIV-801 

487.42 


sulfonic acid (a) 

H acid 

6 H 2 O 



4555 

amine-3,6, 8 -tri- 
sulfonic Na (0) 

Koch acid Na; 
amino-H acid Na 

! CioH609NS3Na3 


449.33 

4556 

benzoate (a) 


C 6 H 5 CO 2 C 10 H 7 

IX-125 

248. 27 

4557 

benzoate (0) 


C6H5C02'CioH7 

IX-125 

248.27 

4558 

xao-oyanate (a) 


C,oH 7 N:CO 

XII-1 244 

169.17 

4559 

iso-cyanate (P) 


C,oH 7 N:CO 

Xn-1297 

169.17 

4500 

ether (a) 

dinaphthyl ether 

H7’0*CioH7 

VI-607 

270.31 

48^ 

ether ia0') 

di naphthyl ether 

C 10 H7’0*CioH7 

VI-642 

270.31 

4562 

ether (0) 

dinaphthyl ether 

C |0 H7‘0*CioH7 • 

VI-642 

270.31 

4563 

hydrazine (a) 


C 10 H 7 NHNH 2 

XV-56t 

i 

158.20 


Naphthylamine red-G 3732 Naphthyl-ethyl ether 3093-4 

Naphfhyl-benzamidine 689 Naph^yl fluoride 3273 

Naphthyl bromide 956-7 Naphthyl iodide 3891 -2 

Naphthyl chloride 1402-3 Naphthyl-mercaptan 6913-4 , 

Naphthyl cyanide 4487-8 Naphthyt-nitrosohydroxytamine 4581 





Crystalline 
Form and 


Solubility m 100 Parts 


Ether 









If./aq. 

1 

111-2 

306.1 

V. s. h. 

8 . 

.a. 

nd. 



subl. 

3.820® 

a. 

a. 

If. 







cr. 







pr. 




fi. alk. 

V. al. a. 







H2S04 


rhb./aq. 




23200 

1020 ® *<,.♦ 

2454® aq.4 

cr. 




3.4180 

671® aq. 


nd./aq. 




9200 

si. s. 


cr. 




12.820® 

347 a® aq. 


, cr. 




2.7’«° 

127a®aq. 


cr. 







nd. + 


d. 


0.03’0O; 

i.; 8 . alk. 

i. 

' iH*o 




0 . 2 ’ooo 



mn. or rhb. 


-a^HzO, 

- 4 H 20 , 130 

a.; V. si. s. 

si. 8 . 

i. 



80 


aq. alk. 



nd. + 


d. 


0 . 022 ’®; 

s. ac. 


IH 2 O 




0 , 4’oo® 



nd./aq. 


262-5 d. 


0 . 240 ®; 

i. 

j. bz. 





3 . 1 > 00 ® 



nd. 




.aJ. a. 

1 


; cr./aq. 



1 



o.n«® 

i. ! 

i. 

nd. -}- 



, 

0.4625® 

V. al. a. 

y. al. 8 . 

IH 2 O 







' cr. -f 


d. 

-H 2 O, 110 

0.1 C. 

I. 1 

f. 

IH 2 O 







cr./HCI 




d. h. 



; f>l./aq. 




0 . 0320 ® 

j. 

L 

nr. /ao. 




0.0620® 

L 









cr. -f- 




0 . 0120 ®; 



IH 2 O 




O.IS’ooo 



j ^ 




0 . 0220 ®; 



1 H 2 O 




0 . 3 ’ 00 ® 



cr. 




200 ’»® 

12.5’»® 


cr. 




7.2120® 

1654® aq. 


cr. / 0 t» 'ttJ. 


56 




V. 8. 

nd./al. 


107-10 


i.; 8. chi. 

8. h. 

sl. 8. 

col. Iq. 

1.18 


269-70 

d. 

a. ; 8. pet. 

a. ; s. cht. 

If. 


55-6 


d. 

V. R. 

8 . ; 8 . bz. 

If./al. 


no 

>360 

i.; s. bz. 

el. 8. c. 

a. 

nd./et. al. 


81 

254^ Smm 

8. bz. 


8. 

nd./al. 


105; 

250’SXO® 

V. a. bz. 

8. h. 

V. 8. ; sL 8^ 



d. 380 

ai. d. 



c. ac. 

cnl. cr. 


116-7 

20320iaaa 

V. 8 l. s. c. 

V. 8. h. 

8 l. 8. 


* SotuMlity of anhy. oompd. 
Naphthalene ethylene 2 
Naroeine, cf. aikd. 
Narciaaine, cf. aIkd. 
Narooaine, cf. aikd. 


Narootine, cf. aikd. 
Naringin, cf. glcde. 
NeoarsRhenatnina 5593 
NeobornyvaJ 868 
Neocincq^hen 3130 


Neel 376 

Neomenthol 402S 
Neomenthyl acetate 40*28 
Neonal 2999 
Neoquinophan 3130 









PHYSICAL CXWSTAJra 


wu 


No. 

Name 

Synonym 

Formula 

Beil. 

Hef. 

Formula 

Weight 

4564 

Naphthyl 

hydrazine HCi (a) 


CioHt-NHNHzHCI 

XV-562 

194.66 

4565 

hydrazine 08) 


CioHyNHNHz 

XV-568 

158.20 

4566 

hydrazine HCI ifi) 


CioHyNHNHz-HCI 

XV-568 

194.66 

4567 

hydroxylamine (a) 


CioHrNHOH 

XV-32 

159.18 

4568 

salicylate (or) 

alphol 

HOC6H4C02C,oH7 

X-80 

264.27 

4569 

salicylate (/ 8 ) 

betol 

HOC6H4C02C,oH7 

X-80 

264.27 

4670 

i«o-thiocyanate (a) 


C,oH 7 N:CS 

XII-1244 

185.23 

4571 

Naphthylene di> 

diamino- 

C,oH 6 (NHz )2 

Xm-196 

158.20 

4572 

amine ( 1 , 2 ) 
diamine (1,4) 

naphthalene 

C,oH 6 (NH 2)2 

XIII-201 

158.20 

4673 

diamine (1,5) 


C,oH 6 (NH 2)2 

XIII-203 

158.20 

4574 

diamine ( 1 , 6 ) 


C,oH 6 (NH 2 )z 

XIII-204 

158.20 

4575 

diamine (1,7) 


C,oH 6 (NH 2 )z 

Xin-205 

158.20 

4676 

diamine ( 1 , 8 ) 


C,oH 6 (NH 2)2 

XIII-205 

158.20 

4677 

diamine (2,3) 


C,oH 6 (NH 2)2 

XIII-207 

158.20 

4678 

diamine ( 2 , 6 ) 


C,oH«(NH 2 )i 

XIII-208 

158.20 

4579 

diamine (2,7) 


C,oH 6 (NH 2)2 

XIII-208 

158.20 

4580 

Neo-dorm(e) 

or-ino- Pr-of- Br- 

(CH3)2CH.C(C2H5). 


208.11 

4581 

oupfer(r)on 

butyramide 

a-naphthyl-nitro 8 o- 

(Br)CONH 2 

CioH7N(NO)ONH4 

♦X VI-396 

205.21 

4582 

synephrine HCI 

hydroxylamine NH 4 
a-OH-d-methyl- 

HOC 6 H 4 CHOH- 


203.67 

4583 

Nembutal 

aminoethyl-3-OH 
benzene HCi 
pentobarbital Na 

CH 2 NHCH 3 HCI 

C2H5*C4HN203Na- 


248.26 

4584 

Neurine 

trimethyl vinyl am- 

CH(CH3)C3H7 

CH2:CH-N(CH3)3- 

IV-203 

103.16 

4585 

Neutral red 

monium hydroxide 
toluylene red 

OH 

Ci 5 H, 6 N 4 HCI 

XXV-401 

288.78 

4586 

Nitranilic acid 

3,6-d IN 02-2,5- 

(N02)2C6(0H)202- 

VIII-384 

230.09 

4587 

Nitro-acenaphthene 

diOH-quinone 

(5-nitro) 

aq. 

(N02)C,oH5:(CH2)2 

V-588 

199.20 

4588 

acetanilide (o) 


N02C6H4NHCOCH3 

XII-691 

180.16 

4589 

acetanilide (m) 


N02.C6H4NHC0CH3 

XII-703 

180.16 

4590 

acetanilide (p) 


N02'C6H4NHC0CH3 

XII-719 

180.16 

4591 

P*acetani 8 idide (3) 

(3;1,4) 

N02C6H3(0CH3)- 

XIII-522 

210.19 

4592 

acetic acid 


NHCOCH 3 

NO 2 CH 2 CO 2 H 

11-225 

105.05 

4593 

2 -acetnaphthaiide 

1 -N 02 - 2 -acetyl- 

NOz-CioHc* 

XII-1313 ! 

230.22 

4594 

( 1 ) 

acetophenone (w) 

naphthylamlne 

benzoyl-nitro- 

NHCOCH 3 

C 6 H 5 COCH 2 NO 2 

VII-289 

165.14 

4595 

acetophenone (m) 

methane 

I 

NO 2 C 6 H 4 COCH 3 

VII-288 

165.14 

4596 

p-acetphenetidide 

(3;1,4) 

N02(36H3(0C2H5)- 

XIII-522 

224.21 

4697 

acet-p>toluidid 6 

3 -N 02 - 4 -acetyI- 

NHCOCH 3 

N02C6H3(CH3)- 

XII-1002 

194.19 

4598 

4-acetylamino- 

aminotoluene 

(3;4,1) 

NHCOCH 3 

N 02 C 6 H 3 (NHC 0 * 


238.20 

4599 

phenylacetate 
alizarin (3)(/8) 

alizarin orange 

CH3)02CCH3 
(H0)2CmH502 N02 

VIII-447 

285.20 

4600 1 

alizarin (4)(a) 


(HOzCuHsOz-NOz 

VIII-447 

285.20 


Neosaivarsan 5593 Norol 1724 or 2516 Navfife Winther acid 4502 Nicotinamide picrate 5495 
Neothaain 764 Noroli, artificial 4108 Niamid 5488 Nicotine, cf. alkd. 

Neotropin 1709 Nerolin 4312 Niazo 1709 Nicotinic acid 5488, 6499 

Nepaltne, cf. alkd. Neroline 3094 Nicotinamide 5493 Nicotinic fiavionate 5491 

Neriine, of. alkd. Neuronal 2131 Nicotinamide fiavionate 5494 Nicotinic picrate 5492 





ORGAkrC COMPOUNDS 


No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Melting 
Point ®C. 

Boiling 
Point ®C. 

Solubility in 100 Parts | 

Water 

Alcohol 

Ether 

4564 

pl./HCI 







4565 

col. If./aq. 


124-5 


si. s. h. 

8. h. 

8l. 8. 

4566 

nd./aq. 







4567 

cr./aq. 


79 




8 

4568 

col. cr. 


83 


i.; 8. oil 
i. 



4569 

col. cr./al. 


95 


s. h. 

8. ; s. bz- 

4570 

nd./al. 


58 


j 


g 

4571 

If./aq. 


96-8 

1 50-1® 

si. s. h. 

s. 

s. 

4572 

pr./h. aq. 


120 





4573 

pr./et. 


189.5 




8 ^ 

4574 

nd./aq. 

1 . 147-9-1^^® 

77.5 


8. h. 

8. h. 

8. h. 

4575 

nd./aq. 


117.5 





4576 

cr./aq. al. 

1 .127fi-|^® 

66.5 

205^ 2mm 

si. s. h. 

00 

€X> 

4577 

If./et. 


191-3 





4578 

nd./aq. 


216-8 





4579 

If./aq. 


159 





4580 

col. cr. 


50-1 

subl. 

0.7c.; 

8. ; 8. pet. 

8.; 8. bz. 






d. h. 



4581 

If./al. NHs 


125-6 





4582 

col. cr. 


1 39-41 





4583 

wh. cr. pd. 







4584 

syrup, 








poison. 





nT44CI 


4585 

gn. pd. 




d.,-HCI 

8. 


4586 

1 yel. pi. 



-HzO, 100 

expl. 170 

V. 8. 

V. 8. 

i. 

4587 

yel. nd./lg. 


101-2 


8. h. 

8. 

8. 

4588 

yel. mn. 

1.419’5° 

93-4 


8. h.; 

8.; V. 8. 

8. 






s. chi. 

^ 0 % KOH 


4589 

col. If. 


154 


si. 8. h. 

8. 

i.; 8. chl. 

4590 

rhb. 


215-6 


8. h. 

8.; 8. KOH 

8. 

4591 

yel. nd./al. 


117-8 


8. h. 

8.; 8. bz. 

8. ; 8. ac. 

4592 

nd./chl. 


87-9 d. 


d. 

V. 8. 

V. 8. ; i. pet. 

4593 

yel. rhb. 


123.5 


si. 8. h.; V. 

8.; 8. bz.; 

V. 8l. 8. 


nd./al. 




si. 8. Ig. 

8. ac. 


4594 

If./aq. al. 


106-8 


i. c. 

V. 8. 

V. 8. 

4595 

nd. 


80-1 

202 


8. 


4596 

yel. nd./aq. 


103-4 



8. abs. 

s. ; 8. chl. 

4597 

yel. nd./ 


96 ; sof- 


si. s. h. 

s. 



pet. 


tens 94 





4598 

yel. pr./ 


147-8 






aq. al. 







4509 

yel. If./al. 


244 d. 

subl. si. d. 

si. 8. 

8. chl., bz. 

8. aq. aik. 

4600 

yel. nd./al. 


289 d. 


V. si. s.; 

8. chl., bz. 

8. aq. alk. 




1 


8. H 2 SO 4 




Nicotyrine 2809 Nipasol 5416 Nitric ether 3096 

Ninhydrln 6239 Nirvanol 3126 Nitrilo-malonic acid 1583 

Niobe oil 4138 Nitramine 5873 Nitro-acetamino-dimethylbenzene 4871 

Nioform 1392 Nitramlno-methane 4314 NItro-acetylamino-aniaole 4591 

Nipagin 4274 Nitranlline 4618-20 Nitro-acetylamino-phenetole 4696 




PHYSICAL CONSTANTS m 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

4601 

Nitro 

2-amjnoanisole (4) 

(4;1,2) 

N02C6H3(0CH3)N.H2 

XIII-3a9 

168.15 

4602 

2-aminoanisole (5) 

5-nitro-o-ant8idine 

N02C6H3(0CH3)NH2 

Xin-390 

168.15 i 

4603 

4-amjnoani8ole (3) 

(3;1.4) 

N02C6H3(0CH3)NH2 

XIII-521 

168.15 

4604 

o-aminobenzoic 

(3;1,2) nitro- 

NOz CsHaCCOzH)- . 

XIV-373 

182.13 

4605 

acid3(3) 

o-aminobenzoic 

anthranitic acid 
(4;1,2) 

NHz 

N02C6H3(C02H)- 

XIV-374 

182.13 

4606 

acid (4) 

o-aminobenzoic 

(6;i.2) 

NHz 

NOz-CeHaCCOzH)* 

XIV-375 

182.13 

4607 

acid (5) 

o-aminobenzoic 

(6;1,2) 

NHz 

NOzCeHsCCOeH)- 

XIV-378 

182.13 

4608 

acid (6) 

m-aminobenzoic 

(5;1,3) 

NHz 

NOz-CeHaCCOzH)* 

XIV-41S 

182.13 

4609 

acid (5) 

p-ami nobenzoic 

(2;1,4) 

NHz 

NOz-CeHsCCOzH)* 

XIV-439 

182.13 

4610 

acid (2) 

o-aminophenol (3) 

(3;2,1) 

NHz 

N02'C6H8(NH2)0H 


154.12 

4611 

o-ami nophenol (4) 

(4;2J) 

N02C6H3(NH2)0H 

XIII-388 

154.12 

4612 

o-aminophenol (5) 

(5;2,1) 

N02C6H3(NH2)0H 

XIII-390 

154.12 

4613 

o-aminophenol (6) 

(6;2,1) 

N02C6H3(NH2)0H 

XIII-391 

154.12 

4614 

m-aminophenol (5) 

(5;3,1) 

N02C6H3(NH2)0H 

XIII-422 

154.12 

4615 

p-amlnophenol (2) 

(2;4,1) 

N02C6H3(NH2)0H 

XIII-520 

154.12 

4616 

p-aminophenol (3) 

(3, -4,1) 

N02C6H3(NH2)0H 

XIII-521 

154.12 

4618 

aniline (o) 

o-nitraniline 

N02-C6H4*NH2 

XII-687 

138.12 

4619 

aniline (m) 

m-nitraniline 

N02C6H4NH2 

XII-698 

138.12 

4620 

aniline (p) 

p-nitraniline 

N02C6H4-NH2 

XII-71 1 

138.12 

4621 

aniiine-4-sulfonic 

nitrosuifarulic acid 

N02C6H3(NH2)S03H 

XIV-708 

218.18 

4622 

acid (2) 

«niline-2-sulfonic 

(4;1,2) 

N02C6H3(NH2)S03H 

XIV.6B6 

218.18 

4623 

acid (4) 

anisolo <o) > 


CH30C6H4-N02 

VI-217 

153.13 

4624 

anisole (m) 


CH 30 C 6 H 4 N 02 

VI-224 

153.13 

4625 

anisole (p) 


CH 30 C 6 H 4 N 02 

VI-230 1 

153.13 

4626 

anthracene :(9) 

nitrosoanthron 

CmHs-IMOz 

V-666 

223.22 

4627 

anthraquinone (1) 


C«H4(C0)2C6H3N02 

VII-791 

253.20 

4628 

anthraquinone (2) 


02Ci4H7*N02 

VII-792 

253.20 

4629 

anfthraquinone-2- 

(1-NOj) , 

02 Ci4 H6(N02)C0CI 


315.66 

4630 

carbonyl chloride 
anthraquinone-5- 

(1-NQi) : 

02C,4H6(N02)S03H 

XI-336 

333.26 

4631 

eulfonic acid (1 ) 
anthraquinorve-8- 

(l-NOz) : 

02C,4H6(N02)S03H 

XI-337 

333.26 

4632 

suifonic acid (1) 
barbituric acid (5) 

dilituricacid 

N02C4H303N2-3H20 

XXIV-474 

227.14 

4633 

benzaiaceto- 

(1,3) 

N02C6H4CH:CH- 

VII-482 

253.25 

4634 

phenone 

benzai bromide (p) 


COCeHs 

N02C6H4CH:Br2 

V-336 

294.95 

4635 

benzai cbioride (m) 


N02C6H4CH:Cl2 

V.332 

206.03 

4636 

benzai chloride (p) 


N02C6H4CH:Cl2 

V-332 

206.03 


Nitro-acetylamino-toluene 4597 
Nitro-aoetyinapKttiytamme 4593 
Nitro^attyl 4829 
Nitro-atninophenatole 4795 
Mitroamtnototuane 4849-58 


Nitro-amylena glyool 4789 
Nitro-anisidifie 4602 
Nitro-anthranttic acid 4604-7 
Nitro baae 4883 





ORGANIC CCHHPCHJNDS ' 


CrystalUne 
Form and 
Color 

Specific 

Gravity 

Melting 
Point °C. 

Boiling. 
Point ®C. 

Solubility , in 100 Parts 

Water 

Alcohol 

Ether 

red nd./al. 

1 . 207’ 560 

118 


s. h. bz. 

8. ; s. ac. 

V. 8l. 8. 1] 

pa. yel. nd. 

1 .2111560 

139-40 





red/aq. al. 


123 


si. s. 

8. 

s. 

yel. mn. 

1 .558150 

204y 


i. 

V. s. 

V. 8. 

yel. red nd. 



269.5 





It. yel. nd. 


270-80 d. 


s. h. 

s. 

8 . 

yel. If./aq. 


183-4 d. 


s. h. 

V. 8. 

V. 8. 

yel. pr./aq. 


208 


si. s. 

s. h. 

sl. 8 .;;v. 







h. ac. 

red nd./ 


240 





aq. 







cr. 


136 







142-3 


si. s. c. 



brn.nd. /aq. 


201-2 




red nd./ 


110-1 





aq. al. 





chl. 

bz. 

yel. cr. 


165 








bz., chi. 





1 28-31 





red pr./et. 


154 


s. 

s. 

s. 

al. 







yel. rhb. 

1 .442150 

71 .5 


s. h. 

V. s. 

V. 8. 

yel. rhb. 

1.43 

114 

>285 

0.11200 

7.1200 

7.9200 

yel. mn. 

1 .437140 

146-7 


0.08’8 50. 

5.8200 

6.1200 





2.2 h. 



yel. nd. 




V. s.; s. aq. 

si. 8. 

' 8. cone. 





H 2 SO 4 


HCI 

yol cr 







col. cr. 

1.254-\<i‘* 

9.4 

272-3 

i. 

00 

' 00 

nd./al. 

1 .373180 

38 

258 

i. 

S. 


pr./al. 

1.23320" 

54 

274 

V. si. s. 

V. 8. 

V. 3. 

yel. nd./al. 


146 

>360 

i. aq. alk. 

sl. S. 

V. 8. bz. 

nd./ac. 


230 

subl. 

i. 

sl. s. 

V. sl. 8 . 

yel. nd./al. 


184.5-5.0 

270-11^“™ 

S. H 2 SO 4 j 

V. sl. 8. C. 

sl. 8.; V. ! 







chl. 

tan flakes 


230 d. 


i. 


i. 

yel. cr./aq. 




s. 


i. 

yel. cr./aq. 




si. s. 


i. 

pr /aq 


176 d. 


0.09250 

8.; 8. alk. 

I. 


t 

(anb.) 





yel. nd./ 


144-5 

1 

i. Ig.; V. 

8.; 8. chl. 

I. ; 8. ac. 

al. or bz. 




8. bz. 



nd- /al. 


82.0-2.5 


i. 

8. 

8. 




PHYSIGAi* €0N$TAm?S 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

4637 

Nitro benzaldehyde 

(o) 

benzaldehyde 
phenylhydra- 
zone (o) 


N02C6H4CH:0 

Vn-243 

151 .12 

4638 


N02C«H4CH:N* 

NHCsHs 

XV-136 

241.24 

4639 

benzaldehyde (m) 


N02C6H4CH:0 

VII-250 

151 .12 

4640 

4641 

benzaldehyde (p) 
benzalfurfural- 
acetone (m) 


N02C6H4CH:0 

N02C6H4CH:CH- 

C 0 CH:CHC 4 H 30 

VII-256 

151 .12 
269.25 

4642 

benzamido (o) 


NO 2 C 6 H 4 CONH 2 

IX-373 

166.13 

4643 

benzamide (m) 


NO 2 C 6 H 4 CONH 2 

IX-381 

166.13 

4644 

benzamide (jr>) 


NO 2 C 6 H 4 CONH 2 

IX-394 

166.13 

4645 

benzanilide (m) 


NO 2 C 6 H 4 CONHC 6 H 5 

XII-267 

242.23 

4646 

benzene 

oil of mirbane 

C 6 H 5 NO 2 

V-233 

123.11 

4647 

benzeneazo- 

chromotropic 

Na salt 

p-nitrobenzeneazo- 
1 , 8 -diOH-naph- 
thaleno-3,6-di- 
sulfonic Na 

N02C6H4N:N- 

C,oH3(OH)2(S03Na)2 


513.37 

4648 

benzeneazo-a- 
naphthol (p) 


N02C6H4N:N- 

C,oH 6 (OH) 

X VI-1 51 

293.27 

4649 

benzeneazo- 
orcinol (p) 

(4';4,6,2) 

N02C6H4N:N- 

C6H2(0H)2CH3 


273 . 24 

4650 

benzeneazo- 
resorcinol (m) 

(3';2,4) 

N02C6H4N:N- 

C6H3(0H)2 


259.22 

4651 

benzeneazo- 
resorcinol (p) 

(4';2,4) 

N02C6H4N:N- 

C6H3(0H)2 

X VI-1 81 

259.22 

4652 

benzeneazo> 
salicylic acid (p) 

(4';4,3) 

NOrC6H4N:N- 

C6H3(0H)C02H 

X VI-247 

287.23 

4653 

benzeneazo- 
salicyllc IMa (p) 

alizarin yellow R 

Ci3HB05N3Na 


309.22 

4654 

benzene sulfonic 
acid (o) 


N02C6H4'S03H 

XI-67 

203.17 

4655 

benzene sulfonic 
acid (m) 


N 02 C 6 H 4 S 03 H 

XI -68 

203.17 

4656 

benzene sulfonic 

Na 

(m) 

N02C6H4S03Na 

XI -68 

225.16 

4657 

benzene sulfonic 
chloride (m) 


N 02 C 6 H 4 S 02 CI 

XI-69 

221.62 

4658 

benzhydrazide (o) 


N02C6H4C0-NHNH2 

IX-375 

181 .15 

4659 

benzhydrazide (m) 


NO 2 C 6 H 4 CONHNH 2 

IX-388 

181.15 

4660 

benzhydrazide (p) 


N02C6H4C0'NHNH2 

IX-399 

181 .15 

4661 

benzidine ( 2 ) 


N02(NH2)C6H3- 
I C 6 H 4 NH 2 

XIII-235 

229.23 

4662 

benzimidazole ( 6 ) 


' HN CH:N C*H3*N02 

1 1 

XXIII-135 

163.13 

4663 

benzoic acid (o) 


1 1 

N02C6H4C02H 

IX-370 

167.12 

4664 

benzoic acid (m) 


NO 2 C 6 H 4 CO 2 H 

IX-376 

167.12 

4^65 

benzoic Na (m) 


C7H404NNa-3H20 

IX-377 

243.16 

4666 

benzoic acid (p) 


NO 2 C 6 H 4 CO 2 H 

1X^389 

167.12 

4667 

benzonitrile (o) 


N 02 C 6 H 4 -CN 

IX-374 

148.12 

4668 

benzonitrile (m) 


NO 2 C 6 H 4 CN 

IX-386 

148.12 




ORGANIC COMPOUNDS 








No. 

Form and 

Specific 

Melting 

Boiling 

Solubility in 100 Parts | 


Color 

Gravity 

Point ®G. 

Point ®C. 

Water 

Alcohol 

Ethw 

4637 

yel. nd./ 


40.9 

15323nun 

V. si. s. 

V. 6. 

V. 8.; 


aq. 


(37.9) 




s. bz. 

4638 

red nd. 


154-5 


\/ Q flCt * 

sl s 







i. Ig. 



4639 

nd./aq. 


58 

1 6423mra 

si. s. h. 

V. 8. h. 

8.; 8. chi. 

4640 

pr./aq. 


106.5 


V 8 



4641 

yel. pd. 


120-4 


j ' 


j 

4642 

nd./aq. al. 

1.462^^** 

176.6 

317 

s. h. 

8. h. 

8. 

4643 

yel. mn./ 


142-3 

310-5 

V. si. 8. 

8 . 

8. 


aq. 







4644 

nd./aq. 


200-1 .4 





4645 

If./al. 


153-4 

subl. 

si. s. 

8. 

8. ; 8. bz. 

4646 

It. yel. Iq. 

1 . 205-":^“ 

5. 6-5. 7 

210.9 

0.2 

V. 8. 

00 ; oo bz. 

4647 

red brn. 








pd. 








4648 

red gn. nd. 


234-5 

d. 255-60 

s. am. al.; 

V. sl. 8.; 8. 

V. sl. 8.; V. 






V. si. s. 

xylene 

sl. 8. bz. 






chi. 



4649 

dark red 


210-2 d. 


: 

8. 

sl. 8. 


pd. 







4650 

brn. pd. 


174-5d. 



8 . 

sl. 8. 

4651 

red pd./ 


1 99-200 



V. sl. 8 . h. 



Me al. 




si. s. ac. 


toluene 

4652 

or. brn. 


254-7 d. 


8. ac. 

8 . 

sl. 8. h. 


nd./aq. ac. 






toluene 

4653 

brn. yel. 




s. 




pd. 







4654 

hyg. If. 


70 

d. 

V. s. 

s.; s. alk. 

*• 

4655 

hvQ If 





s. h. 


4656 

lijrg. II . 

dI /ao 




V. 8. 




r’‘f “M* 







4657 

mn pr / 


63-4 


i.; d. h. 

8 . h. 



et. ; nd./lg. 







4658 

yel. brn./ 


120-1 


8 . 

8.; i. chi. 

i. ; i. bz. 


aq. 







4659 

nd /&Q 


152 


sl. S. 

sl. 8. 

i.;i. bz. 

4660 

yel. nd./aq. 


210 


V. sl. s. 

V. sl. 8. 

i.; i. bz. 

4661 

rAii nH /An 


143(117) 


sl. s. h. 



4662 

nd./aq. 


204 


sl. 8 . ; s. 

8.; 8. a.; sl. 

8l.s.;8l. 8. 






alk. carb. 

8 . chi. 

bz. 

4663 

tri./aq. 

1.575 

147.5 


0.6520® 

2811°, 90% 

2211° 

4664 

mn. 

1.494 

140-1 


0.2410-5° 

311170 

2510 20 

4665 





s. h. 



4666 

rnn 

pa. yel. mn. 

1.550^° 

240-2 

eubl. 

0.02150 

0.9100, 90^ 

2, 212.50 

4667 

nd /dQ 


109-10 


8. h. 

8. 

8. ac. 

4668 

nd./aq. 


117-8 

subl. 

8. h. 

8. 

V. 8. 



560 


PHYSICAL COIVSTANTS Of 


No. 

Name 

Synonym j 

Formula 

BeU. 

Ref. 

Formula 

Weight 

4669 

Nitro benzonitrile (p) 


NO 2 C 6 H 4 CN 

IX*397 

148.12 

4670 

benzophenone (o) 


N02‘C6H4*C0*C6H5 

VII-425 

227.21 

4671 

benzophenone (m) 


N O 2 * C® H4* CO'Cs Hs 

VII-425 

227.21 

4672 

benzophenone (p) 


N02-C6H4COC6H5 

VII-426 

227.21 

4673 

benzoyl chloride (o) 


N 02 C 6 H 4 COCI 

IX-373 

185.57 

4674 

benzoylchloride(m) 


N 02 C 6 H 4 COCI 

IX-381 

185.57 

4675 

benzoyl chloride (p) 


N 02 C 6 H 4 COCI 

IX-394 

185.57 

4676 

benzoyl formic 
acid (o) 


N02C6H4C0C02H- 

aq. 

X-664 

195.13 

4677 

benzyl acetate (p) 


N02C6H4CH2- 

O 2 CCH 3 

VI-451 

195.17 

4678 

benzyl alcohol (o) 


NO 2 C 6 H 4 CH 2 OH 

VI-447 

153.13 

4679 

benzyl alcohol (m) 


NO 2 C 6 H 4 CH 2 OH 

VI-449 

153.13 

4680 

benzyl alcohol (p) 


NO 2 C 6 H 4 CH 2 OH 

VI-450 

153.13 

4681 

benzyl bromide (p) 

w-Br-p-nitrotoluene 

N02C6H4CH2Br 

V-334 

216.04 

4682 

benzyl chloride (o) 

w-CI-o-nitrotol uene 

NO 2 C 6 H 4 CH 2 CI 

V-327 

171.58 

4683 

benzyl chloride (m) 


N02C^H4CH2CI 

V-329 

171.58 

4684 

benzyl chloride (p) 


NO 2 C 6 H 4 CH 2 CI 

V-329 

171.58 

4685 

benzyl cyanide (o) 

nitro-a-toluic nitrile 

N02-C6H4CH2CN 

IX-455 

162.14 

4686 

benzyl cyanide (m) 


NO 2 C 6 H 4 CH 2 CN 

IX-455 

162.14 

4687 

benzyl cyanide (p) 


N02-C6H4CH2CN 

IX-456 

162.14 

4688 

bromoform 

bromopicrin 

N02CBr3 

1-77 

297.77 

4689 

butandiol 

2-nitro-2-methyl-1, 

3-propandiol 

CH 3 CNO 2 : 

(CH 20 H )2 

1-480 

135.12 

4690 

butane (1) 

1-nitrobutane 

C 2 H 5 CH 2 CH 2 NO 2 

1-123 

103.12 

4691 

butane (2) 

2-nitrobutano 

C2H5CHN02-CH3 

1-123 

103.12 

4692 

f butane (a)(i«o) 

1-nltro-2-Me- 

propane 

(CH3)zCHCH2-N02 

1-129 

103.12 

4693 

butane (tert.) 

2-nltro- 2- Mo- 
propane 

(CH3)3C*N02 

1-129 

103.12 

4694 

1-butanol (2) 

/S-NOz-butyi alcohol 

C 2 H 5 CHN 02 CH 20 H 

1-370 

119.12 

4695 

butanol 

2N02-2-Me- 

propanol 

(CH3)2CN02CH20H 

1-378 

119.12 

4696 

camphor (a)(3) 


CsHm-CO'CHNOz 

I I 

VII- 129 

197.23 

4697 

chloroform 

chloropicrin 

NO 2 CCI 3 

1-76 

164.39 

4698 

chiorophenol 

(i;2,4) 

HOCsHKCDNOz 

VI-240 

173.56 

4699 

chlorophenol 

(1;2.3) 

H0C6H3(CI)-N02 

VI-239 

173.56 

4700 

chiorophenol 

(1;3,4) 

H0'C6H3(CI)-N02 

VI-240 

173.56 

4701 

chlorophenol 

(1 ;4,2) 

H0C6H3(CI)'N02 

VI-238 

173.56 

4702 

chlorophenol 

(1 ;4,3) 

H0C6H3(CI)N02 

VI-239 

173.56 

4703 

chlorophenol 

(1 ;5,2) 

H0C6H3(CI)-N02 

VI-238 

173.56 

4704 

chlorophenol 

(1;5.3) 

H0'C6H3(CI)N02 

VI-239 

173.56 

4706 

chlorophenol 

(1;6.2) 

HOCeHaCCO-NOz 

VI-239 

173.56 

4706 

chlorophenol 

(1;6,3) 

HO'CeHsCCDNOz 

VI-240 

173.56 

4707 

cinnamic acid (o) 


N02C6H4CH:CH- 

CO 2 H 

IX-604 

193.15 

4708 

cinnamic acid (m) 


N02C6H4CH:CH- 

CO 2 H 

IX-605 

193.15 

4709 

cinnamic acid (p) 


N02C6H4CH:CH- 

COzH 

IX-606 

193.15 

4710 

p-creaoi (2) 

3- N O 2 - 4 -O H-tol ue ne 

NOrC6H3(CH3)OH 

VI-412 

153.13 


Nrtro-benzoylhydrazine 4658~60 N>tro-bromobenzoic acid 964 

Nitro>benzylidene bromide 4634 Nitro-butyl alcohol 4694>5 

Nitro-benzylidene chloride 4635-6 Nitro-carb(in)ol 4765 

Nitro-brofliobenzene 960-2 





ORGANIC COMPOUNDS 


S61 


No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Melting 
Point ®C. 

Boiling 
Point ®C. 

Solubility in 100 Parts J 

Water 

Alcohol 

Ether 

4669 

yel. If./al. 


147-9 




8. ac. 

4670 

mn./al. 


105 




4671 

nd./al. 


94-5 

2341 Btnm 




4672 

If./abs. al. 


138 


V. si. s. 

s. h. 

si. 8. CSz 

4673 

col. cr. 


75(20) 

205105n.m 

d. 

d. 

s. 

4674 

cr. 


34-5 

275-8 8l. d. 

d. 

d. 

V. s. 

4675 

nd./lg. 


72 

154t5nan 

d. 

d. 

s. 

4676 

pr./aq. 


46-7 ; 1 22 








d. (anh.) 





4677 

yel. nd./al. 


78 





4678 

nd./aq. 


74 

270 81. d. 

si. 8. 

V.8. 

V. s. 

4679 

cr. 


27 

175-803n>ni 




4680 

nd./aq. 


93 

18512mni 

s. h. 

V. 8. 

V. 3. 

4681 

nd./al. 


99-100 



219® 


4682 

cr. 


48-9 





4683 

yel. nd. 


45-7 

173-8330inni 

i. 

V. s. 

V. s. 

4684 

nd./al. 


71 


j 



4685 

nd./aq. 


84 



s. 

8. 

4686 

cr. 


61-2 



s. 

8. 

4687 

If./al. 


1 16-7 





4688 

pr. 

2.81112 5° 

10.3 

*12711*™“ 

i. 

8. 

8. 

4689 

mn. cr. 


147-9 

d. 

8020® 

4520 ® 

4200 

4690 

Iq. 



151-2 




4691 


0 . 9880® 


1 38-9747mm 




4692 

col. Iq. 

0.9877® 


158-9755uim 

i. 

s. 

8. 

4693 

cr. 



24 

12674*™™ 

i. alk. 

00 

®> ; <» bz. 

4694 

Iq. 

1.1 34M" 

-47 

1 0510 ™™ 

i 

2020® 

00 20® 

00 20® 

4695 

cr./Me al. 


90.5 

95 . 510 ™™ 

35020® 

49020® 

12020® 

4696 

mn./bz. 


102-3 


i. 

s. j 

8. ; V. 8. bz. 

4697 

Iq. 


-64 

112.376*™™ 

0. 1718° 

37 cc., 

8. 







80% al. 


4698 

col. nd./aq. 


111 


V. 8. chl. 

V. 8. ! 

V. s. 

4699 

cr./aq. 


120 





4700 

nd. /bz. 


133 





4701 

yel. mn. 


87 


V. si. 8. 

s. 

V. 8. 

4702 

nd./aq. 


126-7 





4703 

yel. pr./aq. 


38.9 


si. s. 

8. 

8, ; 8. ac. 


(32.7) 





4704 

cr 


147 





4705 

yel. nd./aq. 


70-1 


V. si. 8. 

V. 8. chl. 


4706 

nd /aq 


118-9 





4707 

nd./al. 


243-5 

subi. 

i. 

0.225®abs. 


4708 



200-1 



125® abs. 


4709 

It. yel./al. 


286-8 


V. si. 8. h. 

0.0125® 

V. si. 8.; 








i. CSz 

4710 

yel./aq. al. 

1 . 240^1^^° 

32 

12522 ™™ 

V. 8l. 8. 

V. s. 

V. s. 


* Explosive. Nitro-chlorobenzene sulfonic acid 1416 

IMitro-chalcone 4633 Nitro-chloroothane 1416-7 

Nitro-chloroaniline 1407-11 Nitro-chloronaphthalene 1418-9 

Nitro-ohlorobenzene 1412-4 Nitro-chloropropane 1420-1 



PHYSICAL CCMfSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Fcumula 

Weight 


Nitro 





4711 

cumene (o and p) 


N02*C6H4*CH(CH3)2 


165. 19 

4712 

cumene, pseudo- 

(5;1,2,4) 

N02C6H2(CH3)3 ” 

V-404 

165.19 

4713 

cumene, pseudo- 

(6;1,2,4) 

N02C6H2(CH3)3 

V-404 

165.19 

4714 

p-cymene (2;1,4) 

2-nitrocymene 

N02C6H3(CH3)- 

V-424 

179.21 




C 3 H 7 



4715 

decane 

1-nitro-2,7- 

(CH3)2CH(CH2)4- 

1-169 

187.28 



dimethyl-octane 

CH(CH3)CH2N02 



4716 

decane 

2-nitro-2,7- 

(CH3)2C(N02)(CH2)4- 

1-169 

187.28 



dimethyl-octane 

CH(CH3)2 



4717 

diethyianiline (o) 


NOjCtH.-NCCiHs)! 


194.23 





4718 

diethyianiline (m) 


N02C6H4N(C2H5)2 

XII-702 

194.23 

4719 

diethyianiline (p) 


N02C6H4-N(C2H5)2 

XII-715 

194.23 

4720 

dimethylaniline (o) 


N02-C6H4-N(CH3)2 

XII-690 

166.18 

4721 

dimethylaniline 


N02C6H4-N(CH3)2 

XII-701 

166.18 


(m) 





4722 

dimethylaniline (p) 


N02C6H4-N(CH3)2 

XII-714 

166.18 

4723 

diphenyl (2) 


C 6 H 5 C 6 H 4 NO 2 

V-582 

199.20 

4724 

diphenyl (3) 


C 6 H 5 C 6 H 4 NO 2 

V-582 

199.20 

4725 

diphenyl (4) 


C 6 H 5 C 6 H 4 NO 2 

V-583 

199.20 

4726 

dlphenylamine (o) 


C 6 H 5 NHC 6 H 4 NO 2 

XII-690 

214.22 

4727 

diphenylamine (p) 


CSH 5 NHC 6 H 4 NO 2 

XII-715 

214.22 

4728 

dlphenylamine-2- 


C6H5NHC6H3(N02)- 

XIV-686 

294 . 28 


sulfonic acid (4) 


SO 3 H 



4729 

diphenyl ether (2) 


C6H50-C6H4N02 

VI-21 8 

215.20 

4730 

diphenyl ether (3) 


C6H5*0-C6H4N02 

VI-224 

215.20 

4731 

diphenyl ether (4) 


C6H50-C6H4N02 

VI-232 

215.20 

14732 

diphenylene oxide 

2-N02-dibonzfuran 

N02Ci2H7:0 

XVII-72 

213.18 

;4733 

ethane 


CH3CH2N02 

1-99 

75.07 

4734 

ethylacetanilide 

(p) 

’ NOz CeH^’NiCzHs)- 

XII-720 

208.21 




COCH3 



4735 

ethyl alcohol 

2-nitro-ethanoI-1 

HOCH 2 CH 2 NO 2 

1-339 

91 .07 

4736 

ethylbenzene (o) 


NO 2 C 6 H 4 C 2 H 5 

V-358 

151.16 

4737 

ethylbenzene (p) 


NO 2 C 6 H 4 C 2 H 5 

VI-358 

151 .16 

4738 

fluorene (2) 


N02-Ci2H7:CH2 

1 V-628 

211.21 

4739 

formaldehyde- 

benzene-azo-nitro- 

C6H5NHN:CHN02 

XV-235 

165.15 


phenylhydrazone 

methane 




4740 

furan (2) 


NO2C4H3O 

xvn -28 

113.07 

4741 

furoic acid (5) 

nitro-pyromucic acid 

NO 2 C 4 H 2 OCO 2 H 

XVIII-287 

157.08 

4742 

guaiacol (4) 

(4;2,1) 

N02C6H3(0CH3)0H 

VI-788 

1 169.13 

4743 

guanidine 


N02'NH-C(NH)-NH2 

III- 126 

1 104.07 

4744 

heptane (1) 


CeHia-CHz-NOz 

1-155 

145.20 

4745 

heptane (2) 


CsHn-CHNOz-CHs 

1-156 

145.20 

4746 

heptane 

2-N02-2,4-di- 

(CH3)2CN02CH2- 

1-158 

145.20 



methylpentane 

CH(CH3)2 



4747 

heptane 

3-N02-2,2-di- 

(CH3)3C-CH(N02)- 

1-157 

145.20 



methylpentane 

C2H5 



4748 

heptane 

3-N02-3-Et-pentane 

(C2H5)3CN02 

1-157 

145.20 

4749 

hexane (1 ) 


CH3(CH2)4CH2N02 

1-147 

131 .17 


Nitro-dibenzfuran 4732 Nitro-dichlorophenol 2029-30 

Nitro-dichioroaniline 2021 Nitro-dimethylbenzene 4865-70 

Nitro-dichiorobenzene 2022-6 





ORGANIC COMPOUNDS 


MS 


No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Melting 
Point ®C. 

Boiling 
Point ®C. 

Solubility in 100 Parta | 

Water 

Alcohol 

Ether 

4711 

Iq. 


-35 

224 d. 




4712 

col. or gn. 


65(45-6) 

265 

col.: V. si. 

8. h. 

gn.: v. 8. 






8. pet. 


pet. 

4713 

pr. 


20 





4714 

oil 

1.067-?^O-° 


15215ima 




4715 

Iq. 

0.925^° 


235-7 d. 




4716 

Iq. 

0.909^®-° 


235- 







7r749inm (jj. 




4717 

yel. oil 



1 53 - 520 min 

si. s. 

8. 

g 

4718 

yel. oil 



288-90 


4719 

yel. mn./al. 

1.225 

77-8 



V. s. h. 

sl. s. Ig. 

4720 

yel. oil 

1.1 795^°-° 






4721 

red mn. 

1.313’7« 

60-1 

280-5 

i. 

s. 

8. 

4722 

yel. nd. 


163-4 



8. h. 


4723 

rhb. 

1.44 

37 

320 

i. 

8. 

V. s. 

4724 

yel. If. 


61 





4725 

nd./al. 


113-4 

340 

i. 

Sl. 8. C. 

V. s. 

4726 

or./aq. al. 


75-6 





4727 

yel. nd. 


132-3 



8. 


4728 

gn. If./HCI 




V. s. 

V. 8. 


4729 

yel. oil 

1.258<»® 

<-20 

23500 mm 


8. abs. 

8. bz. 

4730 

yel. oil 

1 .24515® 


202-41 4min 




4731 

tab. 

56-7 

320 ± 

i. 

sl. s. C. 

V. 8. 

4732 

yel. nd./ac. 


181-2 . 


s. h. ac. 

sl. 8 . h. 

sl. s. 

4733 

Iq. 


-90 

1 14.8761nim 

4.520®; s. 

I 00 ; CO chi. 

00 






a alk. 



4734 

If. 


118-9 


V. si. 8 . ; 

8.; i. Ig. 

V. 8l. 8. ; 






s. bz. 

S. CS2 

4735 

col. Iq. 

1 ,27015® 

<-80 

1 94705mai 

V. s. 

V. 8. 

V. 3. 

4736 

col. oil 

1 .12624.5® 

-23 

227-8 

i. 

V. 8. 

8. 

4737 

col. oil 

1 .12425® 

-32 

245-6 

i. 

1 V. 8. 

V. 8 . 

4738 

nd./50% 


156-7 





ac. 







4739 



85-6 


8. Ig. 

8. chl. 

8 . bz. 

or pr 


(75-6) 




4740 

It. yel. /pet. 


28 


V. si. s. 

8. alk. 

8. 

4741 

It. yel./aq. 


185 

subl. 

V. si. s. 

8. 

8.; i. chl. 

4742 

yel. nd./aq. 


104-5 





4743 



246-7 


91000 

sl. 8. 

V. sl. S. 

4744 

It. yel. oil 

0.94817® 


193-5 

i. 

V. 8 . 

V. 8 . 

4745 

1 n 

0.9470® 


194-8 si. d. 

s. cone. 



iq. 



alk. 



4746 

In 

0 956$® 


181-2742nun 




iq. 







ATA"7 

I /I 

A Q4n2-$® 


89-9040““ 





iq. 






AyAQ 

1 /I 

0.9550® 


1 85-90 




4/40 

iq. 






4749 

col. Iq. 

0.94920® 


1 93-47*5““ 


V. s. 

V. s. al. alk. 


NItro-erythrite 2895 
Nitro-fluorobenzene 3274 


Nitro-form 6300 
Nitro-olycerjn(e) 3428 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

4750 

Nitro hexane 

3-N02-2,2-di- 

methylbutane 

4761 

hexane 

2-N02-2-Me- 

pentane 

4752 

hippuric acid (m) 


4753 

o-hydroxybenzoic 
acid (3;2,1) 

3-nitrosalicyiic acid 

4754 

o-hydroxybenzoic 
acid (4;2,1 ) 

4-nitrosalicylic acid 

4756 

o-hydroxybenzoic 
acid (5;2,1) 

5-nitrosalicylic acid 

4756 

o-hydroxybenzoic 
acid (6;2,1) 

6-nitro8alicylic acid 

4757 

m-hydroxybenzoic 
acid (2;3,1) 


4758 

m-hydroxybenzoic 
acid (4;3,1) 


4759 

m-hydroxybenzoic 
acid (6;3,1) 


4760 

p-hydroxy benzoic 
acid (3;4,1) 


4761 

isatin (5) 


4762 

malonic dialdehyde 

2-nitro-propandial 

4763 

malonic ester 


4764 

mesitylene 

(1,3,5;2) 


4765 

methane 


4766 

N-methylacetan- 
ilide (p) 


4767 

TV-methylaniline 

(o) 


4768 

7V-methylaniline 

(m) 


4769 

N-methylaniline- 

(p) 


4770 

2-methylanthra- 
quinone (1) 


4771 

4'-methyldiphenyl- 
amine (4) 


4772 

naphthalene (a) 


4773 

naphthalene (/3) 


4774 

naphthoic acid (8,1) 


4775 

a-naphthol (2,1 ) 


4776 

a-naphthol (4,1) 


4777 

/5-naphthol (1,2) 


4778 

/S-naphthol (5,2) 


4779 

/8-naphthol (8,2) 


4780 

a-naphthylamine 

(2,1) 

4781 

(8-naphthylamine 

(1,2) 

4782 

/5-naphthylamine 

(5,2) 

4783 

/3-naphthylamine 

(8,2) 


Formula 

Beil. 

Ref. 

Formula 

Weight 

(CH3)3C-CH(N02)- 

1-151 

131.17 

CH 3 



(CH3)2C(N02)C3H7 

1-149 

131.17 

N02C6H4C0NH- 

IX-383 

224.17 

CH 2 CO 2 H 



N02C6H3(0H)- 

X-114 

201.13 

C 02 H.H 20 



N02C6H3(0H)C02H 

X-116 

183.12 

N02C6H3(0H)C02H 

X-116 

183.12 

N02C6H3(0H)C02H 


183.12 

N02C6H3(0H)C02H- 

X-146 

201.13 

H 20 



N02C6H3(0H)C02H 

X-146, 

183.12 

N02C6H3(0H)C02H. 

X-147 

201.13 

H 20 



N02C6H3(0H)C02H 

X-181 

183.12 

IM02C6H3NH-C0'C0 

I I 

XXI-456 

192.13 

N02CH(CH0)2 

1-766 

117.06 

N02-CH(C02C2H5)2 

11-596 

205.17 

(CH3)3C6H2N02 

V-410 

165.19 

CH 3 N 02 

1-74 

61.04 

N02C6H4N(CH3)- 

XII-719 

194.19 

COCH 3 



N 02 C 6 H 4 NHCH 3 

XII-689 

152.15 

N02C6H4NHCH3 

XII-700 

152.15 

N02C6H4'NHCH3 

XII-714 

152.15 

N02(CH3)C,4H602 

VII-81 1 

267 . 23 

N02C6H4-NHC7H7 

XII-906 

228.24 

N02-CioH7 

V-553 

173.16 

N02.C,oH7 

V-555 

173. 16 

N02'Cio H6’C02H 

IX-653 

217.17 

NOrCioHe-OH 

VI-6r5 

189.16 

NOzCioHfiOH 

VI-61 5 

189.16 

NOz-CioHe-OH 

VI-653 

189.16 

NOz-CioHe-OH 

VI-654 

189.16 

NO 2 C 10 H 6 OH 

VI-655 

189.16 

NOz.CioHgNHz 

XII-1 258 

188.18 

NOz-CioHe-NHz 

XII-1313 

188.18 

NOz-CioHc-NHz 

XII-1 31 4 

188.18 

NOz-CioHe-NHz 

XII-1 31 5 

188.18 


Nitro-hydroxytoluene 4710 
Nitro-iodobenzene 3893-5 
Nitro-malonyl urea 4632 


Nitro-mannite 4011 
Nitro-methytq^|noline 4830 





ORGANIC COMPOUNDS 


565 


No. 

Crystalline 
Form and 
Color 

4750 

col. pr. 

4751 

Iq. 

4752 

nd./aq. 

4753 

rhb./aq. 

4754 

col. nd./aq. 

4755 

nd./aq. 

4756 

cr. 

4757 

pl./aq. 

4758 

yel. If./aq. 

4759 

yel. nd./aq. 

4760 

nd./aq. 

4761 

nd./al. 

4762 

pr. 

4763 

col. oil 

4764 

rhb./al. 

4765 

oil 

4766 

If./aq. 

4767 

red nd./ 
pet. 

4768 

red yel./al. 

4769 

br. yel./al. 

4770 

pa. yel. 


Melting 
Point °C. 


1.199-V- 

1.138fr 


yel. nd./al 

or bz. 

yel. nd./al. 1.22361 

col./al. 

pr./al. 

yel. nd./al 

col. cr. 

yel. nd./al 

It. yel./aq 

yel. nd./aq 

red yel. mn 

red yel./al 

red nd./al 

red nd. 


Boiling 
Point ®C. 


167.5- 

874amin 

172-6756m 


123-5; 148 
-9(anh.) 
226-35 


1 Solubility in 100 Parts | 

Water 

Alcohol 

Ether 

V. s. pet. 

V. 8. 

V. 8. 

i. aik. 



0.423O 

8. 

8. 

0. 1315.50 

V. s.; 8. 

V. 8. ; 8. 


bz. 

chl. 

s. h. ; s. 

8. ; i. Ig. 

8l. 8. bz. 

chi. 



0. 18220 

V. 8.; 8. 

V. 8. 


act. 


s. act. 

si. 8. 

V. 8. 

V. si. 8. 

8. 

8. 




V. 8. 

V. 8. 

V. 8. 

V. 8. h. 

V. 8. 

8. 

si. 8. 

8. 

8. alk. 

d.; v.s.chl. 

V. 8. 

V. 8. 




9 . 5200 

8.; 8. alk. 

8. 


8. 

8. 

V. 8l. 8. c. 

8. 

8. 

s. h. 

8. 

8. 

8. bz. 

8. 

V. sl. 8. Ig. 

si. s. bz. ; 

V. sl. s.; si. 

V. 8l. 8. 

s. 

8. chl. 


CeHsNOz 



V. 8. ac.; 

V. 8. h. 

V. sl. 8. 

v.sl.s.bz. 



i. ; 8. CSz 

8.; 8. chl. 

8. 

i. 

V. 8, 

V. 8. 

0.04 

4.7 

sl. 8. 

V. si. 8. 

8. 


8. h. 

V. 8. 

V. s. ac. 

i.; 8. alk. 

8. ; 8. ac. 

V. 8. 

V. s. h. 

V. 8. 

V. 8. 

8. bz. 

8. ; 8. chl. 

8. 


8. 


8. h. 

s. 

8. ac. 

8. bz. 

8. 

i. Ig. 

i. Ig. 

s. 

8. 



866 


PHYSICAL constants OF 


No. 

Name | 

Synonym | 

Formula 

Beil. 

Ref. 

Formula 

Weight 

4784 

Nitro nonane (1 ) 


CH3(CH2)7CH2N02 

1-166 

173.25 

4785 

nonane 

2-N02-2,6-di- 

methylheptane 

(CH3)2C(N02)- 

(CH2)3CH(CH3)2 

1-167 

173.25 

4786 

octane (1 ) 


CH3(CH2)6CH2N02 

1-161 

159.22 

4787 

octane 

1-N02-2,5-di- 

methylhexane 

(CH3)2CHCCH2)2- 

CH(CH3)CH2N02 

1-163 

159.22 

4788 

octane 

2-N02-2,5-di- 

methylhexane 

(CHjhCCNOz)- 

(CH2)2CH(CH3)2 

1-163 

159.22 

4789 

pentandiol 

2-N02-2-Et-1,3- 

propandiol 

C2H5C(N02)- 

(CH20H)2 

1-483 

149.15 

4790 

pentane (1) 


CH3(CH2)3CH2N02 

1-133 

117.15 

4791 

pentane (3) 


(C2Hs)2CHN02 

1-133 

117.15 

4792 

pentane 

2-N02-2-Me-butane 

(CH3)2C(N02)C2H5 

1-140 

117.15 

4793 

pentane 

4- N O 2 - 2 - M e- b utane 

(CH3)2CH(CH2)2N02 

1-140 1 

117.15 

4794 

phenanthraquinone 

(2) 

N02-C6H3(C0)2C6H4 

NOz- 

VII-806 

253.20 

4795 

p-phenetidine (3) 

3 -NO 2 - 4 -NH 2 - 

phenetole 

C6Hs(NH2)OC2H5 

Xm-521 

182.18 

4796 

phenetole (o) 


C 2 H 50 .C 6 H 4 N 02 

VI-218 

167.16 

4797 

phenetole (m) 


C 2 H 50 C 6 H 4 N 02 

VI-224 

167.16 

4798 

phenetole (p) 


C 2 H 50 C 6 H 4 N 02 

VI-231 

167.16 

4799 

phenol (o) 


HOC 6 H 4 N 02 

VI-213 

139.11 

4800 

phenol Na (o) 

Na nitrophenoxide 

Na0C6H4N02 

VI-217 

161 .10 

4801 

phenol K (o) 

K nitrophenoxide 

KOC6H4NOr^H20 

VI-217 

186.21 

4802 

phenol (m) 


HOC 6 H 4 NO 2 

VI-222 

139.11 

4803 

phenol (p) 


HOC 6 H 4 NO 2 

VI-226 

139.11 

4804 

phenol Na (p) 


NaC 6 H 403 N. 2 H 20 

VI-230 

197.13 

4805 

phenol Na (p) 


NaC6H403N-4H20 

VI-230 

233.16 

4806 

1 

o-phenot sulfonic 
acid 

(1;4,2) 

i 

H 0 C 6 H 3 (N 02 )S 03 H' 
j 3 H 2 O 

XI-237 

273.22 

4807 

p-phenol sulfonic 
acid 

(1 ;2,4) 

i H 0 C 6 H 3 (N 02 )S 03 H- 
j 3 H 2 O 

XI-246 

273.22 

4808 

phenylacetate (o) 


! NO 2 C 6 H 4 O 2 CCH 3 

VI-219 

181.14 

4809 

phenyiacetic acid 

(p) 

p-N02-a-toIuic acid 

1 N02C«H4CH2C02H 

IX-455 

181 .14 

4810 

phenylarsonio acid 

(m) 

N02C6H4As0(0H)2 

X VI-869 

247.03 

4811 

phenyl tao-cyanate 


N02'C6H4N:C0 

XII-725 

164.12 

4812 

phenylglycine (p) 


N02C6H4NHCH2- 

CO 2 H 

XII-725 

196.16 

4813 

phenylhydrazine 


N02C6H4NHNH2 

XV-460 

153.14 

4814 

\m) 

phenylhydrazine 

HCI salt 

N02C6H4'NiH3HCI 

XV-460 

189.61 

48^5 

\fTl) 

phenylhydrazine 

(p) 


NO 2 C 6 H 4 NHNH 2 

XV-468 

153.14 

4816 

phenylhydrazine 

(P) 

HCI salt 

N02'C6H4N2H3'HCI 

XV-468 

189.61 

4817 

phenylpropiolic 

acid 

( 0 ) 

N02C«H4C:CC02H 

IX-636 

191,14 

4818 

phenylpropiolic 

acid 

(p) 

N02CsH4CiCC02H 

1 

IX-637 

191.14 

4819 

o-phthalic acid (3) 


N02C6H3(C02H)2 

IX-823 

211.13 

4820 

o-phthalic acid (4) 


N02C6H3(C02H)2 

IX-828 

211.13 


Nitro*>orthanilic acid 4622 Nitro-p|ienylacetonitrile 4685-7 




ttftGANic Compounds 


Crystalline 

Specific 

Melting 

Boiling 

Solubility in 100 Parte 

1 

Color 

Gravity 

Point ®C. 

Point *U. 

Water 

Alcohol 

Ether 



0.923’7® 


215-8 d. 





Iq. 

0.915^® 


1l3_42Smiii 






0 . 93520 ® 


206-10 si. d. 








100 - 520 nim 





Iq. 

0.921-^° 

-18 

201 -2755inm 

8. alk. 




nd./aq. 


57-8 

d. 

V. s. 

8 . 

s. 



0 . 94820® 


172-3 





Iq. 

0.9580® 


1 52-5746inm 

i. 

s. 

s. 



0 . 970 ® 


149-5P48mm 






0 . 960^^--“ 


1 04256niin 







257-8 




sl. 8. ac. 




113 



s. h. 

8.; s. chl. 


oil 

1 .19015® 

5-6 

275 

V. si. s. 

V. s. 

V. s. 


yel. cr. 


34 

1 eO^Omm 

V. si. s. 

V. s. h. 

V. s. 


col. mn. 

1 .1815® 

59-60 

283758min 

V. si. s. 

V. s. h. 

V. s. 


yel. mn. 

1 . 295450 

44-5 

214.5 

s. h. 

V. s. 

V. s. ; s. bz 


red If./al. 













NaOH 




1 . 68220® 



166® 

21 ’5® aq. 



col. mn. 

1 . 48520® 

96-7 

“1 9470min 

1 . 3520 ® 

V. s. 

8.; i. pet. 


yel. pr. 

1 . 4820® 

113-4 

subl. 

1 . 625® 

V. 8. 

V. 8. 


or. cr./aq. 


- 2 H 2 O, 110 


6.5 c. 




yel. mn./ 




s. 




aq. 








nd. 


d. 110 


V. s. 

V. 8. 

sl. s. 


nd./aq. 


51.5; 141- 


V. s. 

V. 8. 

V. s. chl. 




2 (anh.) 






col. nd./lg. 


39-40 

253 d. 

V. s. bz. 

V. S. 

V. s. 


nd./aq. 


152-3 


V. si. s. c. 

8. 

8. ; 8. chl. 


If. /aq. 


d. 


i 2’8® 

sl. 8. chl. 

i. Ig. 


nd. 


56-7 


s. h. Ig. 

8. chl. 

s. ; s. bz. 


yel. cr./aq. 


225-30 d. 


V. si. s. 

V. s. h. 

sl. 8. 


yel. nd./al. 


93 


V. si. s. h. 

V. 8l. 8. bz. 

s. ac. 


yel. pi. 




V. si. s. c. 

V. 8l. 8. C. 

sl. 8. HCI 


or. red nd. 


157 


s. h. 

V. 8. 

8. 


or. red pi. 


214-5 d. 


8. 


1. 


nd./aq. 


157 d. j 

expl. 155-6 

s. h. 

8.; 1. CS 2 

V. sl. 8. chl 


nd./al. 


181-93 d. 


si. s. 

8. h. 

8.; i. pet. 


It. yel./aq. 


222* 


225° j 

V. 8. h. 

8i. s. 


It. yel. cr. 


164-5 


V. 8. 

V. 8. 

8. 



* Sealed tube. 
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PHYSICAL CONSTANTS W 


No. 

Name 

Synonym 

Formula 

Bdl. 

Ref. 

Formula 

Weight 

4821 

Nitro m-phthalic 
acid (5) 


N02C6H3(C02H)2 

IX-840 

211 .13 

4822 

p-phthalic acid (2) 


N02C6H3(C02H)2 

IX-851 

211.13 

4823 

phthalic anhydride 

(3) 

N02C6H3(C0)20 

XVII-486 

193.11 

4824 

phthalide (6) 


N 02 C 6 H 3 CH 20 CO 

1 1 

XVII-313 

179.13 

4825 

phthalimide (3) 


N02'C6H3(C0)2NH 

XXI-505 

192.13 

4826 

phthalimide (4) 


N02C6H3CC0)2NH 

XXI-506 

192.13 

4827 

propane (1) 


CH 3 CH 2 CH 2 N 02 

1-115 

89.09 

4828 

propane (2) 

/S-nitropropane 

(CH3)2CH-N02 

1-116 

89.09 

4829 

propene (3,1 ) 

nitroallyi 

CH2:CHCH2N02 

1-203 

87.08 

4830 

quinaldine (6) 

6- NO 2 - 2 - Mo- 
quinoline 

N02C9H5N-CH3 

XX-394 

188.18 

4831 

quinoline (5)(ana) 


NO 209 H 6 N 

XX-371 

174.15 

4832 

quinoline (6)(p) 


N 02 C 9 H 6 N 

XX-372 

174.15 

4833 

quinoline (7){rn) 


N 02 C 9 H 6 N 

XX-372 

174.15 

4834 

quinoline (8)(o) 


N 02 C 9 H 6 N 

XX-373 

174.15 

4835 

iso-quinoline 
(5 or 8) 


NOi'CsHarCaHiN 

XX-386 

174.15 

4836 

resorcinol (2) 

(2;1,3) 

N02C6H3(0H)2 

VI-823 

155.11 

4837 

salol (a) 

5-nitrosalol 

N02C6H3(0H). 

C 02 C 6 H 5 

X-118 

259.21 

4838 

styrene (o) 


N02C6H4CH:CH2 

V-478 

149.14 

4839 

styrene (m) 


N02C6H4CH:CH2 

V-478 

149.14 

4840 

styrene (p) 


N02C6H4CH:CH2 

V-478 

149.14 

4841 

styrene (w)03) 


C6H5CH:CHN02 

V-478 

149.14 

4842 

tartaric aoid 


(N02 0CHC02H)2 

III-509 

240.09 

4843 

thiophene (2) 


NO 2 C 4 H 3 S 

XVII-35 

129.13 

4844 

toluenet (o) 


CH 3 C 6 H 4 NO 2 

V-318 

137.13 

4845 

toluene (m) 


CH 3 C 6 H 4 NO 2 

V-321 

137.13 

4846 

toluene (p) 


CH 3 C 6 H 4 NO 2 

V-323 

137.13 

4847 

o-toluene sulfonic 
acid 

(1 :4,2) 

CH3C6H3(N02)- 

S 03 H' 2 H 20 

XI-90 

253.23 

4848 

p-toluene sulfonyl 
chloride 

(1;2,4) 

CH3C6H3(N02)- 

S 02 CI 

XI-111 

235.64 

4849 

o-toluidine (3;1,2) 


N02C6H3(CH3)NH2 

XII-843 

152.15 

4850 

o-toluidine (4;1,2) 


N02C6H3(CH3)NH2 

XII-844 

152.15 

4851 

o-toluidine (6;1,2) 


NOrC6H3(CH3)NH2 

XII-846 

152.15 

4852 

o-toluldine (6;1,2) 


N02-C6H3(CH3)NH2 

XII-848 

152.15 

4853 

m-toluidine (2;1,3) 


N02-C6H3(CH3)NH2 

XII-876 

152.15 

4854 

m-toluidine (4;1,3) 


N02C6H3(CH3)NH2 

XII-876 

152.15 

4855 

m-toluidine (5;1,3) 


N02C6H3(CH3)NH2 

XII-877 

152.15 

4856 

m-toluidine (6;1,3) 


N02.C6H3(CH3)NH2 

XII-877 

.152.15 

4857 

p-toluidine (2;1,4) 


N02.C6H3(CH3)NH2 

4(11-996 

152.15 

4858 

p-toluidine (3;1,4) 


N02C6H3(CH3)NH2 

XII- 1000 

152.15 

4859 

trimethylol- 

methane 

2-N02-2-methylol- 

1,3-propandiol 

N02C(CH20H)3 

1-520 

151.12 

4860 

tyrosine (3)(l) 


N02C6H3(0H)CH2- 

CH(NH2)C02H 

XIV-620 

226.19 

4861 

undecane (1) 


CH3(CH2)9CH2N02 

1-170 

201 . 30 

4862 

uracil (5) 


N02C:CH*(NHC0)2 

1 1 

XXIV-320 

157.09 


t.See also No. 5213. 

Nitro-propandial 4762 
Nitro-i«o-propyl-methyl-bonrene 471 4 
Nitro-pyromucic acid 4741 


Nitro-saiicylic acid 4753>6 
Nitro-sulfanilic acid 4621 
Nitro-toiuic acid (a) 4809 
Nitro-toluic nitrile (a) 4685-7 




ORGANIC COMPOUNDS 


No 

Crystalline 

Specific 

Melting 

Boiling 

1 Solubility in 100 Parts 


Color 

Gravity 

Point ®C. 

Point ®C. 

Water 

Alcohol 

Ether 

4821 



255 si. d. 


0. 15’5®; 

V. 8. 

V. 8. 






8199®’ 



4822 



263-70 


8. h. 

8. h. 


4823 

col. nd./ac. 


162-3 


s. act. 

8. h. 

V. 8l. 8. bz. 

4824 



141 



si. 8. C. 

si. s. ; i. 






h. chi. 


alk. carb. 

4825 

yel. If./al. 


215-6 

subl. 

i.; s. ac. 

8. h. 

i.; i. Ig. 

4826 

yel. If. 


195-7 

subl. 

V. si. s. h. 

8. ; 8. ac. 

s. act. 

4827 

oil 

1 . 003^^® 

-108 

131 .6 

1 .420® 

00 

00 

4828 

Iq. 

1 . 0240® 

-93 

120.3 

1 . 720® 

00 200 

CO zoo 

4829 

col. Iq. 

1 .05121® 


125-30 

i. 

8. 

8. 

4830 



163-4 


V. si. 8. 

S. 

i. 

4831 

nd./aq. 


72 

subl. 

V. si. s. h. 

8. h. 

8. bz. 

4832 

nd. 


149-50 

subl. 

si. 8. c. 

si. s. c. 

8l. 8.; 8. bz. 

4833 

nd./al. 


132-3 



V. si. s. c. 

8. 

4834 

mn./al. 


88-9 


8. h. 

8. 

8. ; 8. bz. 

4835 

nd./aq. 


110 

subl. 

8. h. 

s. 

8.; s. bz. 

4836 



83-5 

d. > 180® 




4837 



151-2 





4838 



12-13.5 


8. H2SO4 



4839 



-5 




V. 8. 

4840 

pr./lg. 


29 

d. 

V. si. s. c. 

s. h. 

V. 8. h. 






tg- 



4841 

yel. pr./al. 


58 

250-60 d. 

V. si. s. h. 

s. 

V. 8. 

4842 

silky nd. 


d. 


d. 0® 

V. 8. c. ; d. h. 

V. 8. ; i. bz. 

4843 

mn./al. 


46 

224-5 

i.alk. 

8. 

8. 

4844 

yel. Iq. 

1.163^:^® 

(a) -10.6; 

222.3 

V. sl.s.; 

oe ; 00 bz. 

<x> 




(0) -4.1 


s. pet. 



4845 

Iq. 

1.160-V-® 

15.5-16 

230-1 

V. si. s. 

00 ; 00 bz. 

CO 

4846 

rhb. 

1.139ii® 

51.9 

237.7 

V. si. s. 

s. ; s. bz. 

s.; 8. chi. 

4847 

pl./aq. 


130 (anh.) 


47 . 723 ® 

V. 8. 

V. s. ; 8. chi. 

4848 

pl./et. 


33-4 


d. 

d. 


4849 

or./45% al. 


97 


si. s. 

s. ; 8. chi. 

8. ; 8. bz. 

4850 

yel. mn. 

1 .365150 

105-7 


V. si. s. 

s. 

s. 

4851 

yel. mn. 

1 .36615® 

1 29-30 


V. si. s. h. 

s. 


4852 

yol. rhb. 

1 .37815® 

91-2 

305 d. 

1 .3 h. 

V. s. 

v.s.;v.s.bz. 

4853 

yel. nd. 


53 


si. s. c. 

s. 


4854 

yel. If. /aq. 


109-10 


s. bz. 

s. 

s. ; s. chi. 

4855 

yel. brn. nd. 


98 


si. s. c. 

s. 

V. s. ; 8. bz. 

4856 

yel. nd./aq. 


135-8 


s. h. 

s. 

s. 

4867 

yel. nd./aq. 


81.5 


si. s. h. 

V. 8. h. 

8. 

4858 

red mn. 

1 .31217® 

116-7 


si. s. h. 

s. 


4859 

nd. or pr. 


165-70 d. 


22020® 

4520 ® 

120° 

4860 

pa. yel. 


237 


V. si. 8. h. 

j.; s. alk. 

i. ; 8. aq. a. 


nd./aq. 







4861 

yel. Iq. 

0.90015® 


d. 


V. 8. 

V. 8. 

4862 

col. nd. 


expl. 130- 


si. s. c. 

8. 



Nitroso-amyl ketone 79 
NItroso-anthron 4626 
Nitroso-barbituric acid 6445 
Nitroso-benzyianiline 826 


Nitroso-diethylamine 2191 
Nitroso-dimethylamine 2513 
Nitroso-diphenylamine 2733 
IViitroso-dipropylamine 2790-1 




PHYSICAL CONSTATTTS OF 


Synonym 


tiitro urea 
urethane 
o-xylene (3;1,2) 
o-xylene (4;1,2) 
m-xylene (2;1,3) 
m-xylene (4;1,3) 
m-xylene (5;1,3) 
p-xylene (2;1,4) 
m-xylidine (5), 
aceto- 
Nltron 


NItroso-acetone 

(iao) 

acetophenone (.iao) 
aniline (p) 

benzene 
benzoic acid (o) 
benzoic acid (m) 
benzoic acid (p) 
n-butyric acid (iao) 
m-cresol (4) 
diethylaniline (p) 
dimethylaniline (p) 
diphenylamine (p) 

ethylaniline (N) 
/V-ethyl-urethane 

methylaniline (AO 
methyl-ethyl 
ketone (iso) 
methyl-n-hexyl 
ketone 

methyl-propyl 
ketone (iao) 
A^-methyl-urethane 
oE-naphthol (1,4) 

a-naphthol (1,2) 
/9-naphthol (2,1) 
/9-naphthylamine 
nitrobenzene (o) 
phenylhydrazine 
(a) 

piperidine (AO 
propiophenone (a) 


4,5-dihydro-1,4- 
diPh-3,5-phenyl- 
imino-1, 2,4-tri- 
azole 

pyroracemic 
aldoxime 
Ph-glyoxaloxime 
p-quinone-imide- 
oxime tautomer 


p-NO-Ph aniline 

Et-Ph-nitrosoamlne 
;V- NO-TV- Et car- 
bamate 

diacetyl monoxime 


naphthoquinone 
oxime tautomer 
2-nitroso-naphthol-1 
1 -nitroso-naphthol-2 
(2,1) 


resorcinol (4) 


(i»o); methyl- 
benzoyl ketoxime 
(/ 9 ) 

2-0 H-p-benzoqui- 
none-1-oxime 
tautomer 


4581 

^Wftroao-oxindol 3923 
Nitroso-phenol 5546 
Nftroso-phenylaniline 4884 
Vitroao^phenyl^hydroxylamfne 1574 


Formula 

Beil. 

Ref, 

Formula 

Weight 

NOz-NHCONHz 

III-125 

105.06 

NOz-NH-COzCzHs 

III- 125 

134.09 

N02C6H3(CH3)2 

V-367 

151 .16 

N02C6H3(CH3)2 

V-368 

151 .16 

N02-C6H3(CH3)2 

V-378 

151.16 

N02C6H3(CH3)2 

V-378 

151 .16 

N02C6H3(CH3)2 

V-378 

151.16 

N02C6H3(CH3)2 

V-387 

151 .16 

N02C6H2(CH3)r 

XII-1128 

208.21 

NHCOCH 3 



C 20 H 16 N 4 

XX VI-349 

312.36 

CH3C0CH:N0H 

1-763 

87.08 

C 6 H 5 C 0 *CH:N 0 H 

VII-671 

149.14 

ONC 6 H 4 NH 2 or 

VII-625 

122.12 

HN:C 6 H 4 :N 0 H 



CfiHs-NO 

V-230 

107.11 

ONC 6 H 4 CO 2 H 

IX-368 

151 .12 

ON.C 6 H 4 CO 2 H 

IX-369 

151 .12 

ONC 6 H 4 CO 2 H 

IX-369 

151 .12 

C 2 H 5 C(:N0H) C 02 H 

III-629 

117.10 

0NC6H3(CH3)0H 

VII-648 

137.13 

0N-C6H4N(C2H5)2 

XII-684 

178.23 

0N-C6H4'N(CH3)2 

XII-677 

150.18 

ON-C6H4-NHC6H5 

XII-207 

198.22 

C6H5*N(N0)C2H5 

XII-580 

150.18 

C2H5N(N0)-C02C2H5' 

IV-129 

146.15 

C6H5N(NO)CHs 

XII- 579 

136.15 

CH3C0C(:N0H)CH3 

1-772 

101 .10 

CH3C0.C(:N0H)- 

1-795 

1 57 . 21 

(CH2)4CH3 



CH3C0C(:N0H)- 

1-776 

115.13 

C 2 H 5 



CH3N(N0)C02C2H5 

IV-85 

132.12 

HOCioHe-NOor 

VII-727 

173.16 

0:]C,oH6:NOH 



HO-CioHe-NO 

VII-716 

173.16 

HOCioHe-NO 

VII-712 

173.16 

ONCioHs-NHz 

VII-717 

172.18 

ONC 6 H 4 NO 2 

V-256 

152.11 

C 6 H 5 -N(N 0 )-NH 2 

XV-416 

137.14 

CsHioN-NO 

XX-83 

114.15 

C 6 H 5 C 0 *C(:N 0 H)- 

VII-677 

163.17 

CH 3 



0 N.C 6 H 3 ( 0 H )2 or 

VIII-235 

139.11 

0 :C 6 H 3 (:N 0 H) 0 H 




Nitrous ether 3097 
Noctai 5390 
Nonadecanone 4261 
Nonanal 5043 
Nonanamide 5045 


Nonandiolc acid 596 
Nonanoic acid 5042 
Nonanol 4918-25 
Nonanone 1900, 4265 
Nonanoyl chloride 5046 




ORGANIC COMPOUNDS 


5T1 


CrystaUine a 

No. Form and Specific 

Color Gravity 


wh. pd./aq. 
If./Ig. 
yel. oil 


yel. pr./al. 1.139fg 
Iq. 

yel. Iq. 1.1351 5° 

col. nd./al 

yel. Iq. 1.13215® 

yel. nd./aq 


4872 yel.If./al. 


mn./aq. al. 
b. nd./bz. 


4876 col. rhb.* 


4880 nd./aq. 

4881 nd./aq. 

4882 gn. mn. 

4883 gn. tri. 

4884 gn. pl./bz. 


4885 yel. oil 

4886 red oil 


4887 yel. oil 


4890 If./Ig. 


1 .087-2f° 
1 . 071 -"^^-° 

1.1243^** 


yel. rod I q. 1 . 122 ^ 4 ^- 
nd./aq. al 


4893 yel. nd./aq. 

4894 brn. pr./al. 

4895 gn./aq. al. 

4896 yel. cr. /act. 

4897 It. yel. If. 


It. yel. oil 1.063^-1^*® 
nd./aq. 


4900 yel. nd. •+• 
IHzO/ 
aq. 


Melting 

Boiling 

Solubility in 100 Parts | 

Point ®C. 

Point ®C. 

Water 

Alcohol 

Ether 

155-6 d. 


8. h. 

s. 

8. 

64 


s. 

V. s. 

V. 8. 

15 

240-5 




29-30 

258 si. d. 

i. 

oo30o 

V. 8. 


2257^4mia 




2 

244 

i. 

S. 

s. 

74-5 

273739inm 





238.9739inin 




172-3 





1 89-90 d. 


i. ; 8. act. 

s. h. ; s. bz. 

v.sl.8. ; 





s. chi. 

69 

subl. 

V. s. 

V. si. s. pet. 

V. 8. 

126-8 


s. h. 

s. alk. 


173-4 





67.5-8.0 

57“ 9^ 

i. 

s. 

si. 8. Ig. 

210 d. 


s. ac. 

s. h. 

V. si. 8. 

d. 230 





d. 250 


si. s. bz. 

SI. s. h. 

si. s. ac. 

169-70 


si. s. 

s. 

si. s. 

1 58-60 


si. s. h. 

s.; s. bz. 

V. si. 8. 

84 


V. si. s. 

s. 

8. 

86-7 


i. 

s. 

s. 

144.6 


si. s. ; V. 

V. s. ; si. s. 

V. s. ; 8. t)Z. 



s. chi. 

ig. 



11 9-201 5mm 

i. 




5536111111 




12-15 



s. 

s. 

76 

185-6 

si. s. 

V. s.; s. 

V. s.; s. 




alk. 

chi. 

58-9 

13311imn 



V. 8. 

58-9 

183-7 si. d. 

si. s. c. 

V. s.; V. s. 

V. s. 




1 chi. 


<20 

0513nmi 

si. 5. h. 

tx. 

CD ; w bz. 

193-4 



i. 

V. s. 

V. s. 

1 62-4 d. 


s. h. 

V. s. 

si. s. 

109.5 


0.120® 

2.413® 

V. si. 8. pet. 

150-2 


si. s. h. 

V. s. h. 

s. h. 

126’''* 


i.; i. pet. 

s. h. 

V. s. chi. 

51 


s. 

poisonous 

s. 


217-8 

s. 

1 

V. 8. aq. a. 


113-4 


s. alk. 



-HzO, 105; 


s.; s. chi. 

V. 8. ; s. ac. 

s. ; 1. bz. ; 

d. 148 



1 

I. CSz 





872 


PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

4901 

Nitroso R salt 

(1;3,6;2) 

ON-C,oH4(S03Na)2- 

OH 


377.26 

4902 

thymol (p) 

(quinoneoxime 

tautomer) 

ON'CioHi 2'OH Of' 
0 :C,oH,2:NOH 

VII-664 

179.21 

4903 

toluene (o) 


CH 3 C 6 H 4 NO 

V-317 

121 .13 

4904 

toluene (m) 


CH 3 C 6 H 4 NO 

V-318 

121 .13 

4905 

toluene (p) 


CH 3 C 6 H 4 NO 

V-318 

121.13 

4906 

triacetonamine (N) 


C 9 H 16 ONNO 

XXI-251 

184.23 

4907 

Nonacosane 


C29 Heo 

1-176 

408.77 

4908 

Nonadecane (n) 


CH3(CH2),7CH3 

1-174 

268 . 51 

4909 

Nonadecyfic acid 


CH3(CH2)i7C02H 

11-389 

298.49 

4910 

4911 

Nonane (n) 


CH3(CH2)7CH3 

(CH3)2CHC6H,3 

1-165 

128.25 

Nonane (iso) 

2-methyl-octane 

1-166 

128.25 

4912 

Nonane 

2,4-dl Me-heptane 

C 9 H 20 

*1-64 

128.25 

4913 

Nonane 

2,5-di M e-heptane 

CgHao 

1-167 

128.25 

4914 

Nonane 

2,6-di Me-heptane 

[(CH3)2CH-CH2]2CH2 

1-167 

128.25 

4915 

Nonane 

4-ethyl-heptane 

C2H5CH(CH2C2H5)2 

1-167 

128.25 

4916 

Nonane 

3- methyl-octane 

(C 2 H 5 )(CH 3 )CH- 

(CH2)4CH3 

1-166 

128.25 

4917 

Nonane 

4-methyl-octane 

C 9 H 20 

*1-63 

128.25 

4918 

Nonyl alcohol (n) 

nonanol-1 

CH3(CH2)7CH20H 

1-423 

144.25 

4919 

alcohol (n) 

nonanol-2 

C 7 H 1 SCHOHCH 3 

1-423 

144.25 

4920 

alcohol (n) 

nonanol-3 

CeHu-CHOHCzHs 

1-424 

144.25 

4921 

alcohol (n) 

nonanol-5 

(C4H9)2CH0H 

1-424 

144.25 

4922 

alcohol 

2-methyl-octanol-2 

(CH3)2C(0H)C6H,3 

1-424 

144.25 

4923 

alcohol 

4-ethyl-heptanol-4 

C2H5C(0H):(CH2* 

CH2-CH3)2 

1-424 

144.25 

4924 

alcohol 

2-Me-4-Et- 

hexanol-4 

(C2H5)2C(0H)- 

CH2CH(CH3)2 

1-425 

144.25 

4925 

alcohol 

2,6-d i M e-heptanol- 
4 

I(CH3)2CHCH2)2: 

CHOH 

1-425 

144.25 

4926 

amine (n) 

1-amino-nonane 

CH3(CH2)7CH2NH2 

IV-198 

143.27 

4927 

bromide (2) 

2-bromo-nonane 

C7Hi5CHBrCH3 

1-166 

207.16 

4928 

chloride (2) 

2-chloro-nonane 

C 7 H 15 CHC 1 CH 3 

1-166 

162.70 

4929 

iodide (n) 

1-iodo-nonane 

CH3(CH2)7CH2I 

1-166 

254.16 

4930 

Nonylene (/3) 

nonene-2 

CgHu-CHrCHCHa 

1-223 

126.23 

4931 

Norbixin (trans) 

(8tabl6)(^) 

C 24 H 2 BO 4 

XXX-109 

380.46 

^1932 

Norbixin (ria) 

(labile) 

C 24 H 28 O 4 

XXX-110 

380.46 

4933 

methyl ester (cis) 

(labile)-bixin 

C 25 H 30 O 4 

XXX-112 

394 . 49 

4934 

Novocaine 

ethocaine; procaine 
HCI 

C,3H2o02N2HCI 

XIV-424 

272.77 

4935 

base 

procaine 

NH2C6H4C02(CH2)2- 

N(C2H5)2 

XIV-424 

236.31 

4936 

Octa-chloropropane 

perchloro-propane 

C 3 CI 8 

1-108 

319.69 

4937 

cosane 


C 28 Hsb 

1-176 

394.74 

4938 

decane 

rt-octadecane 

CH3*(CH2),6.CH3 

1-173 

254.48 

4939 

decyl alcohol (n) 

octadecanol-1 

CH3(CH2)i6CH20H 

1-431 

270.48 

4940 

iodide («) 

1-iodo-octadecane 

CH3(CHz),6CH2l 

1-173 

380.40 

4941 

decylene (a) 

octadecene-1 

CH3(CH2)i5CH:CH2 

1-226 

252.47 

4942 

decyne-1 

hexadecyl acetylene 

CH3(CH2)i5CiCH 

1-262 

250.45 

4943 

Octandiol ( 1 , 8 ) 


H0(CH2)8-0H 

1-490 

146.22 

4944 

Octane (n) 


CH3(CH2)6-CH3 

1-159 

114.22 

4945 

Octane 

2,2,3,3-tetramethyl- 

butane 

1(CH,)3C]2 

1-165 

114.22 


NW acid 4502 
Nyctanthin 1565 
Octa>decadienoic acid 3976 
Octa>decanal 5633 
Octa-decanoic acid 5631 


Octa>decanol 4939 
Octa-decanoyi chloride 5637 
Octa-decatrienoic aqid 3977 
Octa>decene 4941 
Octa-decynoic acid 5639 


Octa-diene 1530 
Octa-methylene 1617 
Octa-methyiene dicyanide 5606 
Octaldehyde 1222 
Octandial 5650 



ORGANIC COMPOUNDS 


57i» 


No 

Crystalline 

Specific 

Melting 

Boiling 

Solubility in 100 Parts 


Color 

Gravity 

Point ®C. 

Point ®C. 

Water Alcohol 

Ether 

4901 







4902 

It. yei. 


160-4 si. d. 


V. sl.s. h.; 8. 

s. ; 3. chi. 


nd./chl. 




s. alk. 


4903 



72.5 




4904 

nd. 


53.5 




4905 

col.nd./lg.* 


48.5 


V. si. s. V. s. Me ai. 

V. 8. bz. 

4906 

nd./aq. al. 

1.14 

72-3 

subl. 


V. 8. 

4907 

cr. 

Iq. 0.78063 80 

63.8 

346-8^'““ 



4908 

cr. 

0.777^° 

32 

330 

i. si. 8. 

8. 

4909 

If./al. 


66.5 

0Q7-ft>00mm 



4910 

col. Iq. 

0.718^Y-“ 

-53.7 

1 50 . 5759mm 

i. s. abs. 

8. 

4911 

Iq. 

0.713-2^° 

-80.5 

143.3760nim 



4912 

col. Iq. 

0.71?:^-® 


1 33752mm 

i. 00 

00 

4913 


0.714^® 


135.8 



4914 

Iq. 

0.71220® 


1 337S6mm 



4915 

Iq. 

0 . 741 200 


138.5 


8. 

4916 

Iq. 

0.721 ’70 

-108 

144.2 

i. 

8. 

4917 

col. Iq. 

0 . 725-\«~® 

-119.3 

1 4.0771 mm 



4918 

Iq. 

0.828\°® 

-5 

213.5 

i. « 

oo 

4919 

Iq. 

0.823-2,^*’ 

-35 

193-4 

i. s. 

8. 

4920 

Iq. 

0 . 825^'^3^° 

-22 

194.5750nmi 

i. V. 8. 

V. 8. 

4921 

oil 

0 . 823200 


193766mm 

i. w 

a> 

4922 




178 



4923 

Iq. 

0.835200 


179.5 

i. s. 

S. 

4924 

Iq. 

0.840220 j 


172 

i. s. 

8. 

4925 

Iq. 

0.816^l«-® ' 



1 72-4750am» 

i. 8. 

8. 

4926 

Iq. 



201 



4927 

Iq. 

1 .081200 


208-9767 d. 



4928 

col. Iq. 

0.856200 


1 90764mm 



4929 

Iq. 

1.287^-^'^'’ 


1 17l5uim 



4930 

Iq. 

0.754f|® 


148-9 

i 


4931 

b. red cr. 


>300 


i. i. 

s h pyr 

4932 

red nd./ac. 


254-5 


i. ; 8. pyr. s. alk. 

i* * 

4933 

vl, cr./ac. 


198 


s. pyr. si. s. h. 

0.3200 

4934 

nd./abs. al. 


156 


V. 8. 

j. 

4935 

cr./lg. 


59-60** 

i 

si. 8. 8. 

s. chi. 

4936 

pi- 


160 

268-97»6«»m 

8. ig. 8. 

8. 

4937 

er. 

Iq. 0.7796’ 6® 

61.6 

316-860mm 



4938 

cr. 

0.77^/-® 

28.0(27.4) 

317 

i. si. 8. 

8. 

4939 

If. 

0.812-^^® 

58.5 

210.5’5«»“ 

i. 8. 

8. 

4940 

cr. If. 


33.5-4.0 

1700 .5mm 

V. si. s. c. 


4941 

cr. 

0.79lJ-^° 

18 

1 791 5mm 



4942 

cr. 

0.79630O 

26 

ISO’So^ 



4943 

nd. 


63 

1 72Z0mm 

si. S. V. 8. 

Sl. 8. 

4944 

col. Iq. 

0.703^® 

-56.5 

125.7 

i. si. 8. 

8. 

4945 

If. 


102.2 

106.5 

i. 8l. 8. 

S. 


* Green as liquid or in solution. 

Octanol 4961-9 

** Needles H- 2H20/aq. al., m. p. 51®. 

Octanone 2963, 4266 

Octandioic acid 5049 

Octanoyl chloride 1225 

Octandione 78 

Octane 4984-90 

Ootanoic acid 1220 

Octin 4114 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

4946 

Octane 

2,2,3-tri Me-pentane 

(CH3)3CCH(CH3)- 

CzHs 

*1-62 

114.22 

4947 

Octane ("iso'O 

2,2,4-tri Me-pentaf>e 

(CH3)3CCH2CH: 

(CH3)2 


114.22 

4948 

Octane 

2,3,3-tri Me-pentane 

C2H5C(CH3)2CH: 

(CH3)2 


114.22 

4949 

Octane 

2, 3, 4-tri Me-pentane 

1(CH3)2CH]2CHCH3 


114.22 

4950 

Octane 

2-Me-3-Et-pentane 

(C2H5)2CHCH: 

(CH3)2 

1-164 

114.22 

4951 

Octane 

2, 3-di methyl- 
hexane 

(CH3)2CHCH(CH3)- 

CH2‘C2H5 

*1-62 

114.22 

4952 

Octane 

2,4-dl methyl- 
hexane 

C2HsCH(CH3)'CH2- 

CH(CH3)2 

1-162 

114.22 

4953 

Octane 

2,5-di methyl-hexane 

[(CHjjjCHCHzlz 

1-162 

114.22 

4954 

Octane 

3,4-di methyl-hexane 

[C2H5CH(CH3)-]2 

1-163 

114.22 

4955 

Octane 

3-ethyl-hexane 

(C2H5)2CHCH2C2H5 

*1-62 

114.22 

4956 

Octane (iaa) 

2-methyl-heptane 

(CH3)2CH(CH2)4CH3 

1-161 

114.22 

4957 

Octane 

3-methyl-heptane 

CzHsCHCCHs)- 

(CH2)3CH3 

1-162 

114.22 

4958 

Octane 

4-methyl-heptane 

(C2H5CH2)2CHCH3 

1-162 

114.22 

4959 

Octyl acetate (n) 

iSecalso No. 1219) 

CH3C02C8H,7 

11-134 

172.26 

4960 

acetate 

2- Et- hexyl acetate 

CH 3 C 02 CH 2 CH: 

(C2H5)(C4H9) 


172.26 

4961 

alcohol (n) 

octanol-1 

CH3(CH2)6CH20H 

1-418 

130.22 

4962 

alcohol (capryl 
alcohol) 

octanol-2 

CH3(CH2)5CH0H' 

CH 3 

1-419 

130.22 

4963. 

alcohol 

2-Me-3-Et- 

pentanol-3 

(C2H5)2C(0H)- 

CH(CH3)2 

1-423 

130.22 

4964 

alcohol 

2,2,4-trimethyl- 

pentanol-4 

(CH3)3CCH2C(0H): 

(CH3)2 

1-423 

130.22 

4965 

alcohol 

2-Et-hexanoI-1 

C4H9(C2H5)CH. 

CH 20 H 


130.22 

4966 

alcohol 

3-Et-hexanol-3 

(C2H5)2C(0H)C3H7 

1-421 

130.22 

4967 

alcohol 

2-methyl- 

heptanol-2 

(CH3)2C(0H)CH2- 

(CH2)3CH3 

1-420 

130.22 

4968 

alcohol (dl) 

3-methyI- 

heptanol-3 

C2H5(CH3)C(0H)- 

CH 2 CH 2 C 2 H 5 

1-421 

130.22 

4969 

alcohol (dl) 

4-methyl- 

heptanol-4 

(C2H5CH2)2C(0H)* 

CH 3 

1-421 

130.22 

4970 

amine (n.) 

1 -amino-octane 

CH3(CH2)7NH2 

IV-196 

129.24 

4971 

amine (n)(8ec) 

2-amino-octane 

C6H,3CH(NH2)CH3 

IV-196 

129.24 

4972 

amine 

2-Et-1 -amino- 
hexane 

C4H9(C2H5)CHCH2- 

NH 2 


129.24 

4973 

bromide (n) 

1-bromo-octane 

CH3(CH2)6CH2Br 

1-160 

193.13 

4974 

bromide in)(aec) 

2-bromo-octano 

C 6 Ht 3 CHBrCH 3 

1-160 

193.13 

4975 

chloride (n.) 

1-chloro-octano 

CH3(CH2)6CH2CI 

1-159 

148.67 

4976 

chloride (n)(8ec) 

2-chloro-octane 

C6H,3CHCICH3 

1-160 

148.67 

4977 

cinnamate 

(n)(sffc) 


C6H5'CH:CHC02* 

CH(CH3)C6Hi3 

*IX-230 

260.36 

4978 

fluoride (n) 

1-fluoro-octane 

CH3(CH2)6CH2F 

1-159 

132.22 

4979 

formate (d) 

/9-octyl formate 

HC 02 C 8 H 17 

11-22 

158.23 

4980 

iodide (n) 

l-iodo-octane 

CH3(CH2)6CH2l 

1-160 

240.14 

4981 

nitrate (n) 


CH3(CH2)70N02 

1-419 

175.22 

4982 

nitrite (n) 


CH3(CH2)70N0 

1-419 

159.22 


Octyl acetate (eec) 1219 
Octyl cyanide 5047 
Octylene 1923 
Oenajithald oxime 3522 
Oenanthoie 3521 


Oenanthone 2267 
Oenanthylic acid 3520 
Oenanthylic nitrile 3648 
Oenanthylidene 3558 
Oestrioi 2902 


Oestroform 2903 
Oil of apples 496 
Oil of bananas 398 
Oil of bitter almonds 642 
Oil of cinnamon 1501 




ORGANIC COMPOUNDS 


Crystalline 
Form and 
Color 


Specific 

Gravity 

0.717\®-* 


0.720^® 

0.703^° 

0.712^® 


0.694^° 

0.719^0° 

0.713-^^° 

0 . 698 \°-° 

0.705^f° 

0 . 717 -^^° 
0 . 885 |‘‘ 
0 . 8731 ^“ 

0 . 827 - 2 ^® 

0 . 822 ^° 


Melting 
Point ®C. 


Boiling 
Point ®C. 


113. 4760inin 

114 


Solubility in 100 Parts 
ber I Alcohol I Ether 


146.5-7.5 i. 


0.838-V^° 

0.87920® 


0. 777270 

0.792^® 


175-7745ni 

164-5 

167-8 


1 .118’5° 

1 . 099220 

0.892^° 

0.871’5o 

0.972V-° 


202-3 I. 

188-9 

182.5-3.5 I. 

171-3 i. 

240«>mii» 


0.804210 

0 . 87212.50 

1.337Y-® 

0.975|® 

0.862170 


142.5754m 

g220raiQ 


1 1 0-22Omin 

175-7 


Oil of oaflic 1684 
Oil of mirbane 4646 
Oil of mustard 220 
Oil of niobe 4138 
Oil of pears 398 


Oil of wlntergreen 4380 
Oil red 5664 
Oil scarlet 5664 
Olein 3430 
Olifiant gas 3192 


Omal 6164 
Ononin, cf. glcde. 
Opianin, cf. aikd. 
Opianyi 4017 
Opin, cf. aIkd. 





PHYSICAL CONSTANTS OF 




No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

' 

Formula 

Weight 

4983 

Octyl stearate (n) 


C,7H35C02CH(CH3)- 

*11-173 

396.68 


{sec) 


CeHis 



4984 

Octylene (a)t 

octene-1 

CH3(CH2)5CH:CH2 

1-221 

112.21 

4985 

Octylene 

2,3,3-tri methyl- 

C2H5C(CH3)2- 


112.21 



pentene-l 

C(CH3):CH2 



4986 

Octylene 

2,4,4-trlmGthyl- 

(CH3)3CCH2- 

1-222 

112.21 



pentene-l 

C(CH3):CH2 



4987 

Octylene 

2, 3,4-tri methyl- 

(CH3)2CH-C(CH3): 


112.21 



pent 0 ne -2 

C(CH3)2 



4988 

Octylene 

3,4,4-trimethyl- 

(CH3)3C-C(CH3): 


112.21 



pentene-2 

CHCH 3 



4989 

Octylene 

3-ethyl-hexene-2 

CH3CH:C(C2H5)- 

1-222 

112.21 




CH 2 C 2 H 5 



4990 

Octylene 

2-methyl- 

(CH3)2C:CHCH2- 

1-222 

112.21 



heptene-2 

CH 2 C 2 H 5 



4991 

Octyne-1 

caprylidene 

CH3(CH2)5CiCH 

1-258 

110.19 

4992 

Oleic acid 


CH3(CH2)7CH:CH- 

11-463 

282.45 




(CH2)7C02H 



4993 

Opianic acid 

(5,6;2,1) 

(CH30)2C6H2: 

X-990 

210. 18 




(CH0)C02H 



4994 

Orange 1 

p-8ulfobenzene- 

Na 03 SC 6 H 4 N: 

*X VI-296 

350.32 



azo-a-naphthol 

NCioHs-OH 





Na 




4995 

Orange II 

p-sulfobenzene- 

Na 03 SC 6 H 4 N: 

*X VI-296 

350.32 



azo-^-naphthol Na 

NCioHs'OH 



4996 

Orange IV 

4'-ani lino-azo-ben- 

Na 03 S-C 6 H 4 N:N- 

♦XVI-319 

375.37 



zene-4-suifonic Na 

C6H4NH-C6H5 



4997 

Orcein 


09ft H9d O 7 N 9 


500.49 

4998 

Orcinol 

5-methyl resorcinol 

CH3C6H3(0H)2 

VI-882 

124.13 

4999 

Orcin-phtiialein 


C 22 H 16 O 5 

XIX-236 

360.35 

5000 

Ornithine 

af,5-diaminovaleric 

HzN(CH2)3CH: 

IV-420 

132.16 



acid 

(NH2)C02H 



5001 

Orsellinic acid 


(H0)2C6H2(CH,)- 

X-412 

168.14 


(4,6;2,1) 


COzH-aq. 



5002 

Ortal aodium 

fi-hexyl-ethyl- 

CfiHi sCCzHs) : 


262.29 



barbituric Na 

C4H02N20Na 



5003 

Orthochrom T 


CzsHzzNzCCzHsD 

XXIII-310 

482 . 40 

5004 

Ostruthin 


0)9 H 22 O 3 


298 . 37 

5005 

Oxalenediur- 

oxaldiureide- 

[HzNCONHC- 

III-65 

204.15 


amidoxime 

dioxime 

(:N0H)]2 



5006 

Oxalic acid 

ethandioic acid 

HO 2 CCO 2 H 

11-502 

90.04 

5007 

acid 

ethandioic acid 

(C02H)2-2H20 

11-502 

126.07 

5008 

Na salt 

sodium oxalate 

(C02Na)2 

11-513 

134.01 

5009 

amide 

oxamide 

(C02NH2)2 

11-545 

88.07 

5010 

anilide 

oxanilide 

(CONHCeHslz 

XII-284 

240.25 

5011 

chloride 

oxalyl chloride 

CICOCOCI 

11-542 

126.93 

5012 

imide 

oximide 

COCONH 

1 1 

XXI-368 

71 .04 

5013 

Oxaluric acid 


1 1 

NHzCONHCO- 

in-64 

132.08 




CO 2 H 



5014 

amide 

oxalan 

C 3 H 5 O 3 N 3 

111-65 

131.09 

5015 

Oxamaethana 

ethyl oxamate 

NH 2 COCO 2 C 2 H 5 

n-644 

117.10 


t^e also dl-i«o-butylene. Oreson 3400 Orthoform now 4112 

Oranoe-III 4328 Oroxin 5182 Ortol, mixt. of 2314 and 4116 

Oran 9 eF>QS 4996 Orizabin, cf. glodo. Ouabain, of. gicde. 

Orange*N 4996 Orthamine 6256 Oxalacetic eater 2192 

Orcin (/9) 2380 Orthanilic abid 523 Oxalacetone 2939 




ORGANIC COMPOUNDS 


577 


No, 

Crystalliae 

Sp^ific 

Meltinc 

Boiling 

1 Solubility in 100 Parts 


Color 

Gravity 

Point ®C. 

Point ®C. 

Water 

Alcohol 

Ether 

4983 


0,841-^° 

34 

2356>nm 




4984 

Iq. 

0.721-^/° 


126 

i. 

00 

00 

4985 

col. Iq. 

0.736^:1®-® 


108.276O*am 




4986 


0.715^® 

-93.6 

1 ni 2760niia 




4987 




114. 3739inm 




4988 


0.740^** 


111 q760min 




4989 


0.736^® 


119.4 




4990 


0.725^®-® 


199 4756mm 




4991 


0.743^^-® 

< -70 

1 31 -2762min 




4992 

col. nd. 

0.854^® 

14 

285-6>o®*"® 

i. 

CO 

00 

4993 

nd./aq. 


150 


0 . 25 c. ; 

8. 

8 . 






1 .7 h. 



4994 

or. red pd. 







4995 








4996 

or. yel. pd. 





s. 



4997 

brn. cr. 




i. chi., CSz 

s.; 8. ac. 

i.; i. bz. 

4998 

pr./bz. 

1 . 2904® 

107-8* 

287-90 

V. s. 

V. 8. 

V. 8. 

4999 

pr./act. 


d. >230 


i.; s. h. ac. 

8. ; s. alk. 

i. ; 1. bz. 

5000 

syrup 


1 


V. s. 

1 V. s. 

si. 8. 

5001 

cr. 


176 d. 

- H 2 O, 100 

s. gly. 

V. 8. 

22200 




(anh.) 



! 


5002 

wh. pd. 




V. s. 

8. 

i. 

5003 

gn, pr./al. 




si. s. h. 

8. h. 


5004 

cr./aq. al. 


117-9 


i.; i. pet. 

8. h. 

s. chi. 

5005 

nd./aq. al. 


191-2 d. 


i. c. ; i. 

s.; i. Ig.; 

i. ; i. chi. 






bz. ; s. a. 

s. alk. 


5006 

col. rhb. 

1.90 

186-7d. 

subl. > 100 

IO200; 

24’ 5® 

1 .3 ’ 50 abs. 






120’oo® 

1 abs. 


5007 

col. mn. 

1 . 653^®® 

101 .5 

- 2 H 2 O, 100 




5008 

cr. pd. 




3.2’6® 

i. 

6 . 6 h. aq. 

5009 

mn. 

1.667 

417-9 d. 


0.047 3®; 

i. 

i. 






0.6’oo® 



5010 

pl./bz. 


247-50 

>320 

i. h. 

si. s. h. 

si. ^ h. 

5011 

col. Iq. 

1.488-V^® 

-12 

63-4763.um 

d. 

d. 

% 

5012 

pr. 




V. si. s. ; 

si. s. 







d. h. 

NH 40 H 


5013 

cr. 




V. si. s. ; 








d. h. 



5014 

cr. ppt. 


d. 


i. c. 

S. H 2 SO 4 

8. d. KOH 

5015 

rhb. 


114-5 


s. 

V. si. s. bz. 

s. 


♦ Crysts. 4- 1 HaO/aq., m. p. 56® ±. Oxalyl urea 5036 Oxindole 2686 

Oxalan 5014 Oxamide 5009 Oxine 3825 

Oxaldiurelde dioxime 5005 Oxanilide 5010 Oxy-, cf. also hydroxy-. 

Oxalic nitrile 1688 Oximide 5012 Oxyacanthine, cf. aikd. 

Oxalyl chloride 5011 Oximido-mesoxalyl urea 6445 Oxycaproic acid 3759 





STB 


PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Befl. 

Ref. 

Formula 

Weight 

5016 

Oxamic acid 


NHz-COCOzH 

11-543 

89.05 

5017 

hydrazide 

amino-oxamide 

NHz-COCONHNHz 

11-559 

103.08 

5018 

Oxanilic acid 


CfiHsNHCOCOzH 

XII-281 

165.14 

5019 

Oxanthranol 

anthrahydroquinone 

C6H4(C0CH0H)C6H4 

VIII- 190 

210.22 

5020 

diacetate 


C,4H8(02C-CH3)2 

VI-1034 

294.29 

5021 

Oxindol t 


C 6 H 4 CH 2 CONH 

1 1 

XXI-282 

133.14 

5022 

Palmitic acid 

hexadecanoic acid 

CH3(CH2)i4C02H 

11-370 

256.42 

5023 

aldehyde 

hexadecanal 

CH 3 (CH 2 )i 4 CHO 

1-717 

240.42 

5024 

aldehyde oxime 


CisHsiCHrNOH 

1-717 

255.43 

5025 

amide 


C, 5 H 3 iCONH 2 

11-374 

255.43 

5026 

anhydride 


(C, 5 H 3 ,C 0)20 

11-374 

494 . 82 

5027 

chloride 

palmityl chloride 

CjsHaiCOCI 

11-374 

274 . 87 

5028 

nitrile 

pentadecyl cyanide 

CisHarCN 

11-375 

237 . 42 

5029 

Palmitolic acid 


CH3(CH2)7CiC- 

11-494 

252.38 




(CH 2 ) 5 C 02 H 



5030 

Palmitone 


(C 15 H 31 ) 2 CO 

1-719 

450.81 

5031 

Panthesin 




388 . 51 

5032 

Pantocaine 

/»-butylaminoben- 

C4H9NHC6H4C02- 


300.82 



zoyl-dimethyl- 

(CH2)2N(CH3)2HCI 



5033 


aminoethanol 

wor.H 2 n(nH 3 ) 20 H. 


219.23 

(dl) 


(OH)CONH- 





(CH 2 ) 2 C 02 H 



5034 

acid (d) 


C 9 H 1705 N 


219.23 

5035 

Ca salt (d) 


(C 9 H, 605 N) 2 Ca 



476.53 

5036 

Parabanic acid 

oxalyl urea 

C 3 H 2 O 3 N 2 

XXIV-449 

114.06 

5037 

Paracotoin 


CH 2 O 2 "Cl 1 HgOz 


216. 18 

5038 

Pararoeaniline 

triamino-triphenyl- 

H0-C(C6H4-NH2)3 

XIII-750 

305.37 


base (4, 4', 4") 

carbinol 




5039 

hydrochloride 

parafuchsin 

CigHisNsCIHzO 

XIII-752 

341 .83 

5040 

Parvoline (a) 

2,4-diEt-pyridine 

C9H,3N 

XX-253 

135.20 

5041 

Parvoline 09) 

3,4-diEt-pyridine 

C 9 H 13 N 

XX-253 

135.20 

5042 

Pelargonic acid 

nonanoic acid 

CH 3 (CH 2 ) 7 C 02 H 

11-352 

158.23 

5043 

aldehyde 

nonanal 

CH3(CH2)7CH0 

1-708 

142.23 

5044 

aldehyde oxime 


CbH, 7 CH:NOH 

1-708 

157.25 

5045 

amide 

nonanamide 

CH3(CH2)7C0NH2 

11-353 

157.25 

5046 

chloride 

pelargonyl chloride 

CH3(CH2)7C0C1 

11-353 

176.68 

5047 

nitrile 

octyl cyanide 

CH3(CH2)7’CN 

11-354 

139.23 

5048 

Penta-aminobenzene 


(NH2)5C6H 

XIII-346 

153.19 

5048.1 

bromoacetone 


BrsCCOCHBrz 

1-659 

399.58 

5049 

bromobenzene 


BrsCeH 

V-215 

472.65 

5050 

bromoethane 


CHBrz’CBrj 

1-95 

424.61 

5051 

bromophenol 


BrsCs'OH 

VI-206 

488.65 

5052 

chloroaniline 


CisCgNHz 

XII-631 

265.37 

5053 

chlorobenzene 


CIsCeH 

V-205 

250.35 

5054 

chloroethane 

pentalin 

CHClz-CCb 

1-87 

202.31 

5055 

chloroethyl benzene 

alkazene-32 

CIsCe'CzHs 

V-355 

278.41 

5056 

chloro-1-ketO“1,2, 

2,2,3,4,4-penta- 

CjoHsOCIs 

VII-370 

318.43 


3,4-tetrahydro- 

Cl 





naphthalene 





5057 

chlorophenol 


CIsCfiOH 

VI-194 

266.35 

5058 

cosane 


C 25 H 52 

1-175 

352.67 


See also No. 2686. 
xychalcone 3763 
Oxydimorphine, cf. aikd. 
Oxyjuglon(e) 4477 
Oxymethyl-acetamide 3291 
Oxyneurtne 846 
Oxyneurine HCI, cf. aikd. 


Oxypurine, cf. aikd. 

Palmitin 3431 
Palmityl chloride 5027 
Papaveraldine, cf. aikd. 
Papaverine, cf. aikd. 
Parabutyraldohyde 1162, 1165 
Paracamphoric acid 1197 


Paraconine, cf. aikd. 
Paraformaldehyde 3290 
Parafucheine 5039 
Parafuchsine carbinol base 5038 
Paral actio acid 3939 
Paraldehyde 7 
Paral dol 170 



ORGANIC GOMPCMUNDS 


319 


"No 

Crystallme 

Specific 

Melting 

Boiling 

Solubility in 100 Parts 


Color 

Gravity 

Point °C. 

Point ®C. 

Water 

Alcohol 

Ether 

5016 

cr. pd. 


210 d. 




i. 

5017 

col. If./aq. 


221-3 d. 


0 . 320® 



5018 

nd./bz. 


150 


si. s. h. 



5019 








5020 

nd./ac. 


108-9 





5021 

col. nd./aq. 


120 

22773nin» 

8. h. 

8. 

s.; s. alk. 

5022 

col. pi. 

0.849^° 

63-4 

271 . SlOOrnm 

i. ; V. si. 

9.320® abs. 

8.; s. chi. 






s. pet. 



5023 

wh. wax 


34 

200-229niin 

i. 

s. 

s. 

5024 

nd./aq. al. 


88 



si. 8. pet. 


5025 

cr. If. 


106-7 

235-6’ 2mm 




5026 

col. cr. 


64 





5027 

col. cr. 


12 

194_517mm 

d. 

d. 

sl. s. 

5028 

pi. 

0 . 822 ^-° 

31 

251 . 5’OOmm 

i. 

8. 

s. 

5029 

nd./aq. 


42 

240’ 

i. 

V. S. 

V. 8. 

5030 

If./al. 

0.8008^® 

82.8 


i. 



5031 

wh. pd. 


157-9 


33 



5032 

wh. pd. 


1 48-50* 


14 



5033 

col. syrup 





8. 


5034 

syrup 




8. 

S. 


5035 

col. cr. 





S. 

8. Me al. 

sl. 8. act. 

5036 

mn. 


243 d. 

subl. 100 

4 780 

s. 

i. 

5037 

yel. cr. 


162 



8. 

8. ; s. chi. 

5038 

col. If. 


205 d. 


V. 9 I. S. 

8. 


5039 

gn. met. 


d. 250 


0.3122® 



5040 

Iq. 

0.9340® 


188 

8l. S. 

8. 


5041 

Iq. 

0.916 


t 2097’oinai 




5042 

col. oil 

0.906^^-® 

12.5 

253-4 

V. al. 8. 

s.; s. chi. 

8. 

5043 

Iq. 

0.827|f® 


185 




5044 

If./aq. al. 


63-4 


i. 

s. 

8. 

5045 

col. cr. 


99-100 


i. c. 

si. 8. 

sl. 8. 

5046 

col. Iq. 

0.946-^^^® 

<-60 

21 5 . 4760mm 

d. 

d. 

8. 

5047 

col. Iq. 

0.786’6® 


214-6 

t. 

s. 

S. 

5048 

salts only 







5048.1 

rhb. nd./al. 


79-80(72) 

subl. 

i. c. 

V. s. 

V. 8. 

5049 

nd. /ac. 


293 


i. ; s. bz. 

si. 8. 

sl. 8. 

5(^60 

mn. pr. 

3.312 

56-7 

210300naD d. 

i. 

8. 

V. 8. 

5051 

mn./al. 


225-6 

subl. 

i. 

Sl. 8. 

sl. S. 

5052 

nd./al. 


232 


si. s. Ig. 

S. 

s. 

5053 

nd./al. 

1 . 83417® 

85-6 

275-7 

i. 

8. h. 

V. s. 

5054 

col. Iq. 

1.671^® 

-22 

162 

i. 

CO 

00 

5055 

cr./al. bz. 

1.552|^® 

53 

306 ± 

i.; V. s. bz. 

225® Me al. 

16625® 

5056 

mn./bz. 


156-7 

d. >200, 

8. h. bz. 

V. s. 

i. 





-HCI 




5057 

mn. 

1.97822® 

188-9 

309754mm d. 

0.003*0® 

V. 8. 

14825® 

5058 

cr. 

0.79160® 

53.3 

282-440mm 


s. abs. 



* Free base, m. p. 153-4®. 

Paris green 3594 

Pelargonamide 6045 

•*’aram 2080 

Parodyne 565 

Pelargone 2685 

Paramorphine, cf.'aikd. 

Paviin, cf. glcde. 

Pelargonyl chloride 5046 

Pararosolic acid 593 

P.D.H. 5261 

Pelletierine, cf. aIkd. 

Parietic acid 2306 

Pear oil 398 

Peilotine, cf. aikd. 

Parillin. cf, glcde. 

Peganine, cf. aikd. 

Penta-acetyl glucose 3362-3 





580 


PHYSICAIi CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

BeU. 

Ref. 

Formula 

Weight 

5059 

Penta decanaldoxime 


C,4H29CH:N0H 

1-716 

241.41 

5060 

decane (n) 


CH,(CH2)i3CH3 

1-172 

212.41 

5061 

decyl acetate (n) 


CH3C02’ Cl 5 H 31 

11-136 

270.44 

5062 

decyi alcohol (n) 

pentadecanol-1 

CH3(CH2)i3CH20H 

1-429 

228.41 

5063 

decyl bromide 

1-bromo- 

pentadecane 

CH3(CH2)i3CH2Br 

1-172 

291.31 

5064 

dione-1,3 

piperylene 

CH3CH:CHCH:CH2 

1-251 

68.11 

5065 

di6ne-2,3 


CH3CH:C:CHCH3 

1-251 

68.11 

5066 

erythritol 

pentaerythrite 

C(CH20H)4 

1-528 

136.15 

5067 

erythritol tetra- 
acetate 


aCHzOzCCHzU 

11-150 

304.29 

5068 

ethylbenzene 


(C2H5)5C6H 

V-471 

218.37 

5069 

glycerol 


CH3C(CH20H)3 

1-520 

120.15 

5070 

hydroxy benzo- 
phenone 

morl(n)tannic acid; 
maclurin 

(H0)2C6H3C0* 

C6H2(0H)3H20 

VIII-538 

280.23 

5071 

iodobenzeno 


IsCgH 

V-229 

707.67 

5072 

iodoethane 


CHI 2 CI 3 

*1-31 

659.63 

5073 

methyl-amino- 

benzene 


(CH3)5C6'NH2 

XII-1182 

163.25 

5074 

methyl benzene 


(CH3)5C6H 

V-443 

148.24 

5075 

methyl benzoic acid 


(CH3)5C6C02H 

IX-569 

192.25 

5076 

methyl para- 
rosaniline 

methyl violet base 

C 24 H 290 N 3 

XIII-755 

375.50 

5077 

methyl pararosani- 
line chloride 

methyl violet dye 
salt t 

C24H28N3*CI 

XIII-755 

393.95 

5078 

methyl phenol 


(CH3)5C60H 

VI-551 

164.24 

5079 

methylene-tetrazol 

metrazol; cardiazol 

•N(CH2)5C:(N3) 


138.17 

5080 

triacontane (re) 


CH3(CH2)33-CH3 

1-177 

492.93 

5081 

Pentaldol 

2,2-di Me-propan- 
3-ol-1-al 

(CH3)2C(CH0)- 

CH 20 H 

1-833 

102.13 

5083 

Pentane 

re-pentane 

(C2H5)2CH2 

1-130 

72.15 

5084 

Pentane (iso) 

2-methyl-butane 

(CH3)2CHC2H5 

1-134 

72.15 

5085 

Pentane (neo) 

2,2-dimethyl- 

propane 

(CH3)4C 

1-141 

72.15 

5086 

Pentyne-1 

propyl acetylene 

C2H5CH2CiCH 

1-250 

68.11 

5087 

Pentyne-2 

valerylene 

C2H5C':CCH3 

1-250 

68.11 

5088 

Perchloro-ether 


Cl5C2'0*C2Cl5 

11-210 

418.61 

5089 

methyl mercaptan 


CI 3 CSCI 

III-135 

185.90 

5090 

Perse ite' (d) 

mannoheptitol 

CrHieOz 

1-548 

212.20 

5091 

Phanodorn 

Et-cyclohexenyl- 
barbituric acid 

(C2H5)(C6H9): 

C 4 H 203 N 2 


236.26 

5092 

Phellandrene (a)(df) 

p-menthadiene-1,6 

C 10 H 16 

V-129 

136.23 

5093 

Phellandrene ( 6 ) 

p-menthadiene- 

2,1(7) 

ClO Hi 6 

V-132 

136.23 

5094 

Phenacyl acetate 

cij-acetoxy- 

acetophenone 

C6H5C0CH20* 

COCH 3 

VIII-92 

178.18 

5095 

Phenanthrene 


(C6H4CH)2 

V-667 

178.22 

5096 

hydroquinone 

(9,10) 

C,4H8(0H)2 

VI-1035 

210.22 

5097 

Phenanthraqui- 

none 

phenanthrene 

quinone 

C€H4(C0)2C6H4 
( 1 

VII-796 

208.20 

5098 

Phenanthrol (2) 


C 14 H 90 H 

VI-704 

194.22 

5099 

Phenanthrol (3) 


CmHsOH 

VI-705 

194.22 


t Commercial dye mostly penta- with some hexa-methyl derivative. 

renta-diazenone 5480 Penta-methylene-dibromide 1857 Pentane diethylsulfone 6872 

Penta-decanol 5062 Pentarmethylene-dicyanide 5311 Pentanoic acid 6399 

Penta-decyl cyanide 5028 Penta-methylene-diiodide 2396 Pentanol 404-5, 408 

Penta-erythrite 5066 Pentalin 5054 Pentanone 2180, 4355 

Penta-hydroxy-flavone 5806-7 Pentanal 6400 Pentanpentol 572, 6478 

Penta-methylene 1619 Pentandioic acid 3376 Pentanthiol 467-8 

Penta- mathyiene-diamine 1184 Pentandioiamine 243 Pentaphen 476 





ORGANIC COMPOUNDS 


581 


No 

Crystalline 

Specific 

Melting 

Boiling 

Solubility in 100 Parts 


Color 

Gravity 

Point ®C. 

Point ®G. 

Water 

Alcohol 

Ether 

5059 

nd./aq. al. 


86 


si. S. c. 

si. 8. C. 

V. 8.; sl. 8. 






pet. 


bz. 

5060 

col. Iq. 

0.770-*:^® 

10 

270.5 

i. 

V. 8. 

V. 8. 

5061 



10-1 

23070nun 




5062 

cr. 


45-6 





5063 

cr. 


14-5 





5064 


0.679-\'*° 


42-4 




5065 

Iq. 

0 . 702 ^^° 


49-51 




5066 

cr. 


260 


5.615° 



5067 

nd./aq. 


83-4 






or bz. 







5068 

Iq. 

0.896-\°-° 

<-20 

277 

i. 



5069 

nd./abs. al. 


199 

subl. 

V. s. 

V. S. 

i. 

5070 

yel. pr./aq. 


200(anh.) 

-HzO, 130- 

0.515® 

S. 

8. 





40 




5071 



172 



sl. s. c. 

sl. s. 

5072 

col./ac. 


182-4 


s. ac. 

S. 

8. bz. 

5073 

mn./al. 


151-2 

278-80 

i. h. 

s. 

s. 

5074 

pr./aq. al. 

0.847i^I-® 

53 

230-1 

i. 

V. s. 


5075 

nd./aq. al. 


210.5 



V. s. h. 


5076 








5077 

red or b. 








vl. 







5078 

nd./al. 


125 

267 

0. 15 h. 

8. h. aq. 






1 


NaOH 


5079 

wh. cr. pd. 


57-8 

! 

s. 

8. 

8. 

5080 

cr. 

0.782^-^-° 

«75;^72 

33115iruw 




5081 

col. nd./al. 


96-7 

1 72-37<7inin 

5 c. 

2.5 c. 

8. 





d. 




5083 

col. Iq. 

0.630\«^® 

' -129.7 

36.3 

1. 

CO 

oo 

5084 

col. Iq. 

0.62119® 

-160.0 

27.95 

i. 

00 

QO 

5085 

Iq. 

0.613^^’’-® 

-20 

9.5 

i 1 

1 

8. 

8. 

5086 

col. Iq. 

0.7220® 

-95 

48-9 

i. 

1 

8. 

5087 

iq. 

0.713-^-V--® 

-101 

55.5 

i. 



5088 

tet. 

1 .900’ <50 

69 

d. 




5089 

yel. Iq. 

1 .69517. so 


149 si. d. 




5090 

nd. 


188 


6.9i«® 

8. h. 

447<° aq. 

5091 

wh. cr. pd. 


173± 


st. s. 

22 

6 

5092 

Iq. 

O 

O 

00 

c 


175 


j. 

8. 

5093 

Iq. 

0.852-Y-® 


171-2 

i. 

1. 

8. 

5094 

rhb. pl./et. 


48-9 

270 

i.; s. chi. 

8.; sl. s. 

8.; 8i. 8. 


or Ig. 





bz. 

Ig. 

5095 

pl./al. 

1 .179250 

99-100 

340 

i. ; 8. CSz 

2i<°; 10 h. 

V. 8. ; 8. bz. 

5096 

col. nd. 


147-8 


s. h. 

V. s. 

V. 8.; v.8.bz. 

5097 

or. njd. 

1 . 405<® 

206.5-7.5 

>300; subl. 

V. si. s. 

s. h. ; s. bz. 

sl. 8. 

5098 

If./aq. al. 


168-9 



V. s. 

V. 8. 

5099 

nd./aq. al. 


119-22 


si. s. h. 

V. s. 

V. s. 


Pentazane 5523 
Pentendioic acid 3370 
Pentene, cf. amylene. 
Pentene 498, 501 
Pentenolc acid 190 
Pentenol 3189 
Pentobarbital 4583 
Pentolite 2895 


Pentylene, cf. amylene. 
Pentylene glycol 503 
Perbromo-benzene 3561 
Perbromo-ethane 3562 
Perbromo-ethylene 5721 
Percaine 1025 
Perohloro-benzene 3563 
Perchloro-ethane 3564 


Perchloro-ethylene 5741 
Perchloro-propane 4936 
Peri acid 4543 
Periodo-benzene 3589 
Periodo-ethylene 5812 
Periplocin, cf. gicde. 
Pernoston 1061 
Phaseolunatin, cf. gicde. 




PHYSICAL constants OP 




No. 

Name 

5100 


5101 

Phenanthroline"(o) 

5102 

Phenanthrollne (m) 

5103 

Phenanthroline (p) 

5104 

Phenazine 

5106 

Phenetidine (o) 

5106 

Phenetidine (m) 

5107 

Phenetidine (p) 

5108 

citrate 

5109 

hydrochloride 

5110 

tartrate 

5111 

Phenetole 

5112 

Phenetyl urea (p) 

5113 

Phenobarbital 

5114 

Nasalt 

5115 

Phenocoll 

5116 

hydrochloride 

5117 

salicylate 

5118 

Phenol 

5119 

Na salt 

5120 

Na salt 

5121 

phthalein 

5122 

phthalin 

5123 

sulfonic acid (o) 

5124 

sulfonic acid (m) 

5125 

sulfonic acid (p) 

5126 

sulfonic Na (p) 

5127 

sulfonphthalein 

5128 

tricarboxylic acid 

5129 

Phenokthine 

5130 

s 

Phenoxy-acetic acid 

5131 

acetic amide 

5132 

acetone 

5133 

benzoic acid (o) 

5134 

butyronitrile (-y) 

5135 

^'-chloroethyl ether 

5136 

ethyl alcohol 

5137 

ethyl aniline 

5138 

Phenthiazine 

5139 

Phenyl acetaldehyde 

5140 

acetamide 


Phenacaine HCI 2910 
Phenacyi acetone 52 
Phenacyl alcohol 754 
Phenacyi amine 239 
Phenacyl bromide 887 
Phenacyi chloride 1303 


Synonym 

Pormula 

Beil. 

Ref. 

Formula 

Weight 

phenanthrone 

C 14 H 9 OH 

VI-706 

194.22 

( 1 , 10 ) 

C 12 H 8 N 2 

XXIII-227 

180.20 

(1,5) 

Ci 2 HbN 2 - 2 H 20 

XXIII-227 

216.23 

( 1 , 8 ) 

C,2H8N2-4H20 

XXIII-228 

252.26 

azophenylene 

C6H4:N2:C6H4 

XXIII-223 

180.20 

o>aminophenetole 

C 2 H 5 OC 6 H 4 NH 2 

XIII-359 

137.18 


C 2 H 5 OC 6 H 4 NH 2 

XIII-404 

137.18 


C 2 H 5 OC 6 H 4 NH 2 

XIII-436 

137.18 

citrophen 

ObHiiONCsHbO? 

XIII-437 

329.30 


CbHuONHCI 

XIII-437 

173.64 

vinopyrin 

C 8 Hn 0 NC 4 H 606 

XIII-437 

287.26 

ethyl-phenyl ether 

C2H5'0-C6H5 

VI- 140 

122.16 

dulcin; sucrol; 

C2H50C6H4NH- 

XIII-480 

180.20 

valzin 

Et-Ph-barbituric 

CONH 2 

(C2H5)(C6H5): 

♦XXIV-423 

232.23 

acid; luminal; 
gardenal 
‘‘soluble" 

C 4 H 2 O 3 N 2 

C, 2 H,, 03 N 2 Na 


254.22 

glycine-p- 

C2H50C6H4NH- 

XIII-506 

212.24 

phenetidide 

phenamine-HCI 

COCH 2 NH 2 H 2 O 

C,oH,402N2*HCI 

XIII-506 

230.69 

salocoll 

C 10 Hi 402 N 2 *C 7 HsOs 


332.35 

carbolic acid 

CeHs-OH 

VI-113 

94.11 

sodium phenoxide 

C6H50Na-3H20 

VI- 136 

170.15 


CsHsONa^CeHsOH 

*VI-78 

304.31 


C 20 H 14 O 4 

XVIII-143 

318.31 

phthalin 

C 20 H 16 O 4 

X-455 

320.33 


H0C6H4S03HfH20 

XI-234 

187.68 


H 0 C 6 H 4 S 03 H- 2 H 20 

XI-239 

210.20 


HOC 6 H 4 SO 3 H 

XI-241 

174.17 

Na sulfocarbolate 

C 6 H 504 SNa- 2 H 20 

XI-241 

232.19 

phenol rod 

C 19 Hi 4 O 5 S 

XIX-91 

354 . 36 

(2;1,3,5) 

H 0 C 6 H 2 (C 02 H) 3 aq. 

X-580 

226.14 

phenothioxine; di- 

C 6 H 4 ' 0 C 6 H 4 S- 

XIX-45 

200.24 

benzothioxine (1,4) 

1 __ 1 
C 6 H 5 OCH 2 CO 2 H 

VI- 161 

152.14 

phenoxyacetamide 

C 6 H 5 OCH 2 CONH 2 

VI- 162 

151 .16 

c^-acetoanisole 

C 6 H 5 OCH 2 COCH 3 

VI- 151 

150.17 

salicylic phenyl ether 

C 6 H 5 O.C 6 H 4 CO 2 H 

X-65 

214.21 


C 6 H 50 (CH 2 ) 3 CN 

VI- 164 

161.20 

05) 

C 6 H 50 (CH 2 ) 20 - 


200.66 

phenyl cellosolve 

CH 2 CH 2 CI 

C6H50(CH2)20H 

VI-146 

138.16 

(N)(^) 

C6H50(CH2)2NH- 


213.27 

thiodiphenylamine 

CeHs 

C6H4NHC6H4S- 
I 1 

xxvn-63 

199.26 

a-toiuylaldehyde 

1 1 
C 6 H 5 CH 2 CHO 

VII-292 

120.14 


C 6 H 5 CH 2 CONH 2 

IX-437 

135.16 


Phenanthrene-quinone 5097 
Phenanthrone 5100 
Phenazone 565 
Phenic acid 5118 
Phenodin 3499 
Phenol propionic acid 3711-3 



ORGANIC COMPOUNDS 


No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Melting 
Point °C. 

Boiling 
Point ®C. 

Solubility in 100 Parts j 

Water 

Alcohol 

Ether 

5100 

col. nd. 


152-3 


V. sl. s. 



5101 

cr./bz. 


98-100* 

>300 

0.3 

s. 

8. 

5102 

pl./aq. 


66; anh. 78 

>360 

8. h.; i. bz. 

V. 3. 

V. sl. 8. 

5103 

nd./aq. 


173(anh.) 

subl. > 100 

s. h. 

S. 

sl. s. ^ 

5104 

yel. nd. 


170-1 

>360 

V. sl. s. 

2 c. ; s. h. 

s. 

5105 

oil 


<-21 

228-9 

i. 

s. 

s. 

5106 

Iq. 



1 80 - 205100 min 

i. 



5107 

Iq. 

1.06Vi° 

3-4 

254-5 

t. 

s. 

s. 

5108 

wh. cr. pd. 


186-8 


2.5 

sl. s. 


5109 

col. pi. 


233-4 





5110 

col. If. 


168± 

d. 150-5 

V. 8. 

sl. s. 

i. 

5111 

col. Iq. 

0.967-^3p-° 

-30.2 

172 

i. 

GO 

CD 

5112 

If./aq. al. 


173-4 


0. 12’ 5®; 

4 

8. 





0 . 5’oo° 



5113 

If./aq. 


174 


0.1 c.; 

14; s. alk. 

10 



(156; 166) 


8. h. 


5114 

wh. cr. pd. 




100 

11 

i. ; i. chi. 

5115 



95 ± ; 100. 5 








(anh.) 





5116 

wh. cr. pd. 




5 

s. 

sl. 8. 

5117 

wh. nd. 




0.5 c. 

5 h. aq. 


5118 

col. nd. 

1.071-='^“ 

42-3 

181 .4 

8.2*5°; 

CD 






cd65.30 



5119 

col. cr. 



d. by CO 2 

23.8 c. 

7,4*00® 

2025° gly. 

5120 

cr. 




8025° ± 



5121 

col. rhb. 

1,277-^® 

261 


0.220®; 

21 c. ; 8. 

5.9 c.; V. si. 






1 S. h. 1 

alk. 

8. chi. 

5122 

nd./aq. ai. 


225 

i 

0 . 0220® 1 



5123 

cr. 


50 d. 


1 

V. s. 

V. s. 


5124 

nd. 


-1 . 5 H 2 O, 

1 

PO 

X 

b 







100 

140 




5125 

delq. nd. 




s. 

s. 


5126 

col. mn. 




24 c.; 

0.8 c.; 







125 h. 

8 h. 


5127 

red nd./ac. 




0.03 h. 

0.3 

i. ; s. alk. 

5128 

cr./aq. 


-H 2 O, 120 

d. 180 

0.5*0® 

8. h. 

sl. s.; i. chi 

5129 

nd./al. 

1.226ff 

56-7 

185-723niin 

i.; 16525® 

7250 Me al. 

1 6525® 






bz. 

20025°act. 


5130 

nd./aq. 


98-9 

285 si. d. 

1.2*0®; 1 

s. ; s. ac. 

2925 °; 






1 V. s. h. 1 


325 ® bz. 

5131 

nd./aq. 


101-2 


V. sl. s. h. 

s. h. 


5132 

col. oil 



229-30 




5133 

If./aq. al. 


113-14.5 

355 sl. d. 

sl. 8. h. 

V. s. 

V. s. 

5134 

nd. 


45-6 

287-9765mm 




5135 

pa. yel. Iq. 



138-438““ 

i. 

8. 

8. 

5136 

oil 

1.109fr 

12.5 

244.7 

225® 

® ;s. KOH 

00 ; 00 bz. 

5137 

cr. 

1 . 070§y 

44-9 

202'®““ 

i.; V. s. bz. 

V. s.; V. s. 

V. s.; V. 8. 







act. 

CCI 4 

5138 

yel. If./al. 


184-5 

subl. 371 

*•; 

225°; 

725 ® 






325 ® bz. 

27250 act. 


5139 

Iq. 

1.02520° 


193-4 

V. sl. s. 

CO 

00 

5140 

If. 


156-7 

d. 280-90 

V. sl. s. c. 

s. 

V. sl. 8. 


* Crysts. + 1 HzO/aq., m. p. 92-3°; anh., 
Phenol red 5127 

Phenol-tetrachiorophthalein 5744 
Phenoquin 5234 
Phenothiazine 5138 
Phenothioxine 5129 


m. p. 117°. Phenoval 1008 

Phenoxy-acetamide 5131 
Phenoxy-ethyl bromide 969 
Phenoxy-phenol 3770 
Phenyl-, cf. also diphenyl-. 




PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

5141 

Phenyl acetate 

acetyl phenol 

CsHsO-COCHa 

VI-152 

136.14 

5142 

acetic acid 

a-toluic acid 

C6H5CH2CO2H 

IX-431 

136.14 

5143 

acetanilide 

phenacetyl-anilide 

CsHsCHzCONHCeHs 

XII-275 

211.25 

5144 

acetophenone (p) 

Me-diphenylyl 

CizHs-COCHa 

VII-443 

196.24 



ketone 




5145 

acetyl chloride 


C6H5-CH2COCI 

IX-436 

154.59 

6146 

acetylene 


CeHsCiCH 

V-511 

102.13 

5147 

acridine (9) 


CeHs’Ci 3 HsN 

XX-514 

255.30 

5148 

alanine (dl) 

a-amino-/3-phenyl- 

C 6 H 5 CH 2 CH(NH 2 )- 

XIV-498 

165.19 



propionic acid 

CO2H 



5149 

alanine (/S)(l) 

a-amino-hydrocin- 

C 6 H 5 CH 2 CH(NH 2 )- 

XIV-495 

165.19 



namic acid 

C02H 



5150 

alanine 

/3-amino-hydrocin- 

C 6 H 5 CH(NH 2 )CH 2 - 

XIV-493 

165.19 



namic acid 

C02H 



5151 

angelic acid 

a-ethyl-cinnamic 

CsHs-CHtCCCzHs)- 

IX-623 

176.21 



acid 

CO2H 



5152 

angelic acid 


C 6 H 5 CH:C(C 2 H 5 )- 

IX-623 

176.21 


(stereo isomer) 


CO2H 



5153 

aniline (o) 

2-amino-diphenyl 

C6H5C6H4NH2 

XII-1317 

169.22 

5154 

aniline (m) 

3-amino-dlphenyl 

C6H5C6H4NH2 

XII-1318 

169.22 

5155 

aniline (p) 

4-amino-diphenyl 

C6H5C6H4NH2 

XII-1318 

169.22 

5156 

anthracene (9) 


C6H5C14H9 

V-725 

254.31 

5157 

anthranilic acid 

o-anilino-benzoic 

C6H5NHC6H4CO2H 

XIV-327 

213.23 


W(o) 

acid 




5158 

arsonic acid 

Ph-arsinic acid 

C6H5AsO(OH)2 

X VI-868 

202.03 

5159 

benzoate 


Cg H 5 ‘C 02 *C 6 H 5 

IX-116 

198.21 

6160 

benzoic acid (o) 

dIPh-carboxylic acid 

C6H5C6H4C02H 

IX-669 

198.21 

5161 

benzoic acid (m) 


C6H5C6H4C02H 

IX-671 

198.21 

5162 

benzoic acid (p) 


C6H5C6H4C02H 

IX-671 

198.21 

5163 

benzoylene urea (3) 


C 6 H 4 NHCON- 

1 

XXIV-376 

238 . 24 




(C6H5)C0 

1 



5164 

benzylcarbinol 


C 6 H 5 CHOHCH 2 * 

VI-683 

198.25 




CgHs 



5165 

benzylurethane 

ethyl /V-Ph-/V- 

C 6 H 5 CH 2 (C 6 H 5 )N- 


255.30 



benzyl-carbamato 

C02C2H5 



5166 

bromoacetate 


Br CH2 CO2C6H5 

VI-1 54 

215.05 

5167 

carbamate 

“phenyl urethane*' 

NH2CO2C6H5 

VI-1 59 

137.13 

5168 

carbylamine 

iso-cyanophenyl 

CgHs-NiCCIz 

XII-447 

174.03 


chloride 

chloride 




5169 

chloroacetate 


CICH2CO2C6H5 

VI-153 

170.59 

5170 

4-chlorobenzene- 


CIC6H4S03- 


268.71 


sulfonate 


CgHs 


5171 

cinchonoyl- 

fantan 

CgHsCsHsNNH- 


292.32 


urethane 


CO2C2H5 



6172 

cinnamic acid 


CgHsCHiCCCgHs)- 

IX-691 

224.25 


(a)(trans) 


CO2H 



5173 

cinnamic acid 


CgHsCHiCCCgHs)- 

IX-693 

224.25 


(a)(c£s) 


CO2H 



5174 

cinnamic acid (fi) 


(C 6 H 5 ) 2 C:CHC 02 H 

IX-699 

224.25 

5175 

crotonic acid (7)(3) 


C10H10O2 

IX-614 

162.18 


Phenyl-acetanilide 5143 Phenyl-amine 513 Phenyl-benzothiazole 687 

Phenyl-acetone 4146 Phenyl-aminophenol 3767-9 Phenyl-benzylamine 786 

Phenyl-acetonitrile 800 Phenyl-azide 6079 Phenyl-benzyl ketone 1660 

Phenyl-aceturic acid 110 Phenyl-benzamide 715 Phenyl bromide 902 

Phenyl acetytsalicylate 120 Phenyl-benzene 2695 Phenyl-butane 1049-52 

Phenyl acid 5208 Phenyl-benzimidazole 690 Phenyl-butyl ketone 1117-8 

Phenyl-acrolein 1601 Phenyl-benzochromone 4479 Phenyl-butyne 3120 

Phenyl-acrylic acid 591, 1497-8, 1600 Phenyl-benzopyrone 3243 Phenyl-carbamide 5263 





ORGANIC COMPOUNDS 585 


No 

Crystalline 

Specific 

Melting 

Boiling 

Solubility in 100 Psu'ts 


Color 

Gravity 

Point °C. 

Point °C. 

Water 

Alcohol 

Ether 

5141 

col. Iq. 

1.073|i' 


196.8756inn. 

V. si. 8. 

OO ; oo chi. 

00 

5142 

If. 

1 .Ofil^” 

76-7 

265.5 

8. h. 

V. s. 

V. s. 

5143 

pr. /al. 


117-8 


i. aq. 








koH 

H 2 S 04 


5144 



121 

325-7 




5145 

col. Iq. 

1 . 168-Y-° 


1 70250inni 

d. 

d. 


5146 

col. Iq. 

0.930^® 

43 

142-3 

i. 

00 

CO 

5147 

yel. pr. 


181 

403-4 

i.; s. bz. 

s. h. 

8. 

5148 

If./al. 


271-3 d. 


si. s. c. 

V. si. s. h. 


5149 

cr./aq. 


d. 275-83 


3.12*° 



5150 

cr./aq. 


231 d. 










alk. 

aq. a. 


5151 



104-5 


0. 0125®; 








s. h. 



5152 

nd. /aq. 


82 



s. 


5153 

cr./aq. al. 


45-6 

C>Oq760inui 

si. 8. 

s. 


5154 

nd. 


30 

254»35inin 

sl.s. 

s. 

8. 

5155 

If./aq. al. 


50-2 

302 

8. h. 

s. 

8. 

5156 

If./al. 


152-3 

417 

8. h. bz. 

8. h. 

s. h. 

5157 

nd./al. 


183-4 

d. > 184 

V. si. 8. h. 

s. h. 

V. si. 8. 

5158 

cr./aq. 

1.760 

157-8 

-HzO > 158 

3 . 328° 

15.526° 

i. chi. 

5159 

mn. 

1.23531° 

70-1 

314 


V. s. h. 

V. s. h. 

5160 

cr./aq. al. 


113-4 

343-4 

. 

1 . c. 

s. 

8. bz. 

5161 

If./al. 


160-1 


si. s. 

s. 

8, 

5162 

nd./al. 


219-20 

subl. 

si. 8. h. 

s. 

s. 

5163 

nd. 


282 


i. 

si. s. 

8. NaOH 

5164 

nd./aq. al. 


67-8 

167-70»»‘n“^ 

0.06 h. j 

4207° 

V. s. 

5165 

col. Iq. 


1 

180-2’2inni 

1 



5166 

If./al. 


32 

14020u.n> 




5167 

nd./aq. 

1 .078®3 80 

141-3 


si. s. 

s. 


5168 

Iq. 



209-10 

si. d. h. 

d. j 


5169 

nd./al. 


44-5 

230-5 

i. 

s. 

s. 

5170 

col. cr. 


90-1 


i. 

8. h. 

8. 

5171 

yel. wh. cr. 


173-4 


i.; s. chi. 

si. s.; 

sl. s. 







si. s. bz. 


5172 

wh. nd./ 


172 

subl. 

s. h. 

s. 

s. 


aq. al. 







5173 

nd. 


137-8 


s. h. 



5174 

If./al. 


162 


si. s. h. 

s. 

s. 

5175 

pl./bz. 


65 


s. bz. 

s. ; s. CS 2 

s. 


Phenyl carbinol 782 Phenyl-cinchonic acid 5234 Phenyl disulfide 2715 

Phenyl carbonate 271 1 Phenyl-cyanamide 1576 Phenyl-ethane 2973 

Phenyl-carbonimide 5177 Phenyi-»so-cyandichioride 5168 Phenyl-ethanolamine 2930 

Phenyl-carbylamine 5178 Phenyl cyanide 716 Phenyl ether 2719 

Phenyl-catechol 2339 Phenyl-diacetamide 1670 Phenyl-ethylacetic acid 3119 

Phenyl celtosoive 5136 Phenyl-dibromopropionic acid 1830 Phenyl-ethyl bromide 937-8 

Phenyl chloride 1324 Phenyl-dichlorophosphine 5270 Phenyl-ethyl carbinol 3123 

Phenyl-chloroform 73d Phenyl-dimethylpyrazolone 565 Phenyl-ethyl ether 5111 




S 86 


PHYSICA14 CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

5176 

Phenyl crotonic acid 


CeHs-CHiCH-CHr 

IX-612 

162.18 


(iso) 


COzH 



5177 

£so-cyanate 

phenyl carbonimide 

CcHs-NrCO 

XII-437 

119.12 

5178 

iso-cyanide 

phenyl carbylamine 

CeHs-NiC 

XII-191 

103.12 

5.179 

cyclohexane 

cyclohexylbenzene 

C6H5CH(CH2)4CH2* 

1 ! 

V-503 

160.25 

5180 

3,4-dichloroben- 


ClaCsHjSOa-CfiHs 


303.16 


zene sulfonate 




5181 

diethanolamine 


(H 0 CH 2 CH 2 ) 2 N. 

XII- 183 

181.23 




CfiHs 



5182 

dihydroquinazo- 

orexin 

C6H4CH2N(C6H5)' 

XXIII- 137 

208.25 


line 


1 






CH:N 

1 



5183 

ditolylmethane 


C6H5CH(C6H4CH3)2 

V-712 

272.37 


(4,4') 





5184 

di-o-xenyl 

phosphen 6 

(C,2H90)2:P0. 


478.46 


phosphate 


OCfiHs 



5185 

ethyl acetate (/9) 


C6H5‘C2H4 02CCH3 

VI-479 

164.20 

5186 

ethyl alcohol (o) 

Me-Ph-carbinol 

CsHs-CHOHCHa 

VI-475 

122.16 

5187 

ethyl alcohol (fi) 

benzyl carbinoi 

C 6 H 5 CH 2 CH 2 OH 

VI-478 

122.16 

5188 

ethylamine (a)(dl) 


C 6 H 5 CH(NH 2 )CH 3 

XII-1094 

121 .18 

5189 

ethylamine (fi) 

w-phenyl-ethylamine 

C 6 H 5 CH 2 CH 2 NH 2 

XII-1096 

121 .18 

5190 



C 6 H 5 CO 2 C 2 H 4 -C 6 H 5 


226 26 

5191 

ethyl chloride (0) 

/3-CI-ethyl oenzene 

C 6 H 5 -CH 2 CH 2 CI 

V-354 

140.61 

5192 

ethyl cinnamate 


C6H5.CH:CH'C02- 


252.30 


(0) 


CH 2 CH 2 CSH 5 



5193 

df-glucosazone 

Ph-cf-f r uctosazone 

(C6HsNHN)2C6Hio04 

XV-225 

358.39 

5194 

glycine (IV) 

ani lino-acetic acid 

C 6 H 5 NHCH 2 C 02 H 

XII-468 

151 .16 

5195 

glycine ©-car- 


H02C.C6H4NHCH2* 

XIV-348 

195.17 


boxylic acid 


COzH 



5196 

hydrazine 


CeHs'NHNHz 

XV-67 

108.14 

5197 

hydrazine HCI 


CeHsNzHj'HCI 

XV-108 

144.61 

5198 

hydrazine-p-sul- 


HZNNHC 6 H 4 SO 3 H 

XV-639 

188.20 


fonic acid 





5199 

hydrazoquinoline 

(a) 

C6H5(NH)2C9H6N 

XXII-564 

235.28 

5200 

hydroxylamine (0) 


CeHs-NHOH 

XV -2 

109.12 

5201 

hydroxylamine (0) 

(oxalate salt) 

2C6H5NH0HHzCz04 


308.28 

5202 

3-methylpyrazolone 

(N) 

C 4 H 5 ON 2 C 6 H 5 

XXIV -20 

174.20 

5203 

mdrpholine (4) 


(CH 2 ) 2 - 0 (CH 2 )zN. 

1 1 

XXVII -6 

163.21 




CeHs 



5204 

naphthalene (a) 


CeHs'CioHy 

V-687 

204.26 

5205 

naphthalene (0) 


CeHsCioHy 

V-687 

204.26 

5206 

cr-naphthylamine 

(N) 

CeHs-NHCioHr 

XII- 1224 

219.27 

5207 

/ 8 -naphthylamine 

(IV) 

CsHs-NHCioHy 

XII-1275 

219.27 

5208 

1 -naphthylamine- 

(IV); phenyl (peri) 

CgHs-NHCioHe- 

XIV-753 

299.33 


8 -sulfonic acid 

acid 

SO 3 H 



5209 

a-naphthyl carbinoi 


CeHs-CHOHCioHy 

VI-710 

234.28 

5210 

of-naphthyl ketone 

benzoyl-naphthalene 

CeHs-COCioHr 

VII-510 

232.27 

5211 

/9-naphthyl ketone 


CeHs'CC'Cio H 7 

VII-511 

232.27 

5212 

nitroamine 


CeHs-NH-NOz 

... 

138.12 

5213 

nitromethane 

a>-nitrotoluene 

CfiHs-CHzNOz 

V-325 

137.13 


Phenyl-ethyl-hydantoln 3126 
Phenyl-ethyl ketone 3129 
Phenyl-ethyl sulfide 3132 
Phenyl-ethylene 5646 
Phenyl^thylene oxide 5648 


Phenyl fluoride 3258 
Phenyl-formanilide 3306 
Phenyi-fructosazone 5193 
Phenyl-olycine ethyl ester 3125 
Phenyi-glyoxaloxime 4874 


Phenyl-glyoxylic acid 758 
Phenyl-hydrocinnamic acid 2739 
Phenyl-hydroquinone 2338 
Phenyt-hydroxycrotonic acid 637 
Phenyl iodide 3879 





OtlGANiC COMPOUNDS nr 


No. 

Crystalline 
Form and 
Color 

Si>ecific 

Gravity 

Melting 
Point °C. 

Boiling 
Point °G. 

Solubility in 100 Parts | 

Water 

Alcohol 

Ether 

5176 

nd./aq. 


88 

302 si. d. 

sl. s. h. 

V. s. 

V. 8. 

5177 

Iq. 

1 .096^°-° 


166769mm 

d. 

d. 

V. 8. 

5178 

col. Iq. 

0.978^50 


'73*9mm 

d. 

d. 

s. 

5179 

oil 

0.944%°-° 

7-8 

2397*5®m 




5180 


82-5 





5181 

cr. 


58-9 

>350 34. d. 

5250;2325o 

V. s.; V. s. 

2925° 






bz. 

act. 


,5182 

pl./et. Ig. 

1 . 290*° 

95 

d. 

i. 

8. 

8. 

5183 



55-6 


V. s. bz. 

sl. s. c. 

V. s. 

5184 

col. Iq. 

1 .20%°-° 


285-3305mn. 


V. s. 

OO bz.; 00 








CCl4 

5185 

Iq 

1 05122 5° 


232 




5186 

Iq. 

1 .019%^° 


203 . 6745mm 

i. 

OO 

CO 

5187 

col. oil 

1.023^° 


219-21750mm 

1 .620° 

8. aq. al. 

CO 

5188 

oil 

0.940’ 5° 


187.5741mm 

4 . 220° 

OO 

OO 

5189 

Iq. 

0.958V-° 


198 

8. 

CO 


5190 




204-625mm 

1 

8. 

s. 

5191 


1.069^° 


190-200 sl. d. 




5192 

col. cr. 

57-8 



sl. S. 

V. S. 

5193 

yel. nd. 


205 d. 


i. 

0 . 66 abs. 

25 c. pyr. 

5194 

cr. 



i 

1 

127 


s. 

s. 

sl. s. 

5195 

nd./Me al. 


218-20 


sl. 8. 

s. 

! i. bz. 

5196 

It. yel. oil 

1.097H-^° 

19.6* 

243.5 

sl. 8. h. 

CD ; OD chi. 

8 

8 

cr 

N 

5197 

If./al. 


240-3 


V. 8. 

s. 


5198 

cr./al. 


286 


0.6’2°; 

sl. 8. 






3 h. 



5199 

nd./al. 


191 


s. chi. 

sl. 8. 


5200 

col. nd. 


81-2 


2 c.; 10 h. 

V. s. 









s. ig. 

5201 

col. nd. 


120-2 d. 


sl. 8. 

s. 


5202 

pr./aq. 


128 

1 91 17mm 

1200 

V. 8. h. 

V. sl. 8. 

5203 

cr./al. et. 


57 

270 ± 

1 .020° 

s. 

s. 

5204 

waxy 


45 ± 

336-7 

V. s. bz. 

V. s. 

V. s. 

5205 

If./al. 


102.5 

! 345-6 

V. s. bz. 

sl. s. 

sl. s. 

5206 

pr./al. 


62 

1 335528mm 

8. bz. 

8. ; 8. ac. 

s,; s. chi. 

5207 

rhb./Me al. 


107-8 

395.5 

^ i.; s. h. bz. 

V. s. h. 

V. s. h. 

5208 

If. 




V. sl. s. 



5209 

cr./al. 


88 

>360 

i. 

V. s. 

V. s. 

5210 

rhb./al. 


75.5 

385 

i. 

2 . 412 ° abs. 


5211 

rhb. /al. 


82 

398754mm 


2’ 2° abs. 


5212 

If./lg. 


46 

expl. 98 

si. s. c. 

V. s. 

sl. s. Ig. 

5213 

yel. Iq. 

1.160%°-° 


141-235 sl. d. 





* Crysts. + iHaO, m. 24° ±. Phenyl-methyl-, cf. also methyl-phenyl-. Phenyl-methyl ketone 61 

Phenyl mercaptan 5915 Phenyl-methylamino-propanol, cf. aikd. Phenyl mustard oil 5241 

Phenyl-mercuric acetate 4036 Phenyl-methyl carbinol 5186 Phenyl-naphthyl-methane 

Phenyl-mercuric chloride 4037 Phenyl-methyl-hydrazine 4338-40 817-8 

Phenyl-mercuric nitrate 4038 





PHYSICAl. CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

BeU. 

Ref. 

Fmmula 

Weight 

5214 

Phenyl phenacyl 
bromide 

w-Br-p-phenyl- 

acetophenone 

C6H5C6H4CO- 

CHz-Br 


275.14 

5215 

phenacyl chloride 

a>-CI-p-phenyl- 

acetophenone 

C6H5'C6H4*C0* 

CH 2 CI 

VII-443 

230.69 

5216 

phenol (o) 

2 -hydroxy-dlphonyl 

C 6 H 5 C 6 H 4 OH 

VI-672 

170.20 

6217 

phenol (m) 

3-hydroxy-diphonyl 

C 6 H 5 C 6 H 4 OH 

VI-673 

170.20 

5218 

phenol (p) 

4-hydroxy-dlphenyl 

C 6 H 5 C 6 H 4 OH 

VI-674 

170.20 

5219 

phosphine 


CfiHs-PHz 

X VI-757 

110.10 

5220 

propioiic acid 


CcHs'C; C'COzH 

IX-633 

146.14 

5221 

propionate 


C 2 H 5 CO 2 -C 6 H 5 

VI-154 

150.17 

6222 

n-propyl bromide 

( 7 ) 

C6H5(CH2)3-Br 

V-391 

199.09 

6223 

propylene (a, a) 

i«o-ailylbenzene 

CeHs-CH.CHCH, 

V-481 

118.17 

5224 

propylene (fi) 

a-methyl-styrene 

C6H5*C(CH3):CH2 

V-484 

118.17 

6225 

propylene ( 7 ) 


CeHs'CHz'CH iCHz 

V-484 

118.17 

6226 

pyridine ( 2 )(«) 


C 6 H 5 C 5 H 4 N 

XX-424 

155.19 

5227 

pyridine (3)(/S) 


C 6 H 5 C 5 H 4 N 

XX-424 

155. 19 

6228 

pyridine ( 4 )( 7 ) 


C 6 H 5 C 5 H 4 N 

XX-424 

155.19 

5229 

pyrrole (TV) 


C 4 H 4 N.C 6 H 5 

XX-164 

143.18 

6230 

quinoline ( 2 )(a) 


CsHs-CgHsN 

XX-481 

205.26 

5231 

quinoline (4) 


CsHsCgHsN 

XX-483 

205.25 

6232 

quinoline ( 6 )(p) 


CeHs-CsHsN 

XX-483 

205.25 

5233 

quinoline ( 8 )(o) 


CfiHs-CaHfiN 

XX-484 

205.25 

5234 

quinoline-4-car- 
boxylic acid ( 2 ) 

2-Ph-cinchonic 
acid; atophan 

CcHs-CsHsN.COzH 

XXII-103 

249.26 

5235 

salicylate 

salol 

HOC 6 H 4 CO 2 C 6 H 5 

X-76 

214.21 

6236 

semicarbazide ( 1 ) 



CsHsNHNHCONHz 

XV-287 

151 .17 

5237 

semicarbazide (4) 


C6H5-NHCON2H4 

XII-378 

151 .17 

5238 

stearate 


CirHasCOz-CeHs ^ 

VI- 155 

360.56 

5239 

succinic acid (a) 

(dl) 

C6H5-C2H3(C02H)2 

IX-865 

194.18 

5240 

thioacetamide 

thlo-Ph-acetamide 

CeHs-CHrCSNHz 

IX-460 

1 51 . 22 

5241 

iao-thiocyanate 

phenyl mustard oil 

CgHs'NrCrS 

XII-453 

135.18 

5242 

thiohydantoic acid 

phenyl-pseudothio- 
hydantoic acid 

C 6 H 5 N:C(NH 2 )*S- 

CH 2 CO 2 H 

XII-41 1 

210.25 

5243 

thiosemicarbazide 

( 1 ) 

CsHsNHNHCSNHz 

XV-294 

167.23 

5244 

thiourea 

Ph thiocarbamide 

CgHs-NHCS'NHz 

XII-388 

152.21 

5245 

toluene ( 0 ) 


C 6 H 5 C 6 H 4 CH 3 

V-596 

168.23 

5246 

toluene (m) 


C 6 H 5 C 6 H 4 CH 3 

V-596 

168.23 

5247 

toluene (p) 


C 6 H 5 C 6 H 4 CH 3 

V-597 

168.23 

5248 

p-toluene sulfonate 


CH3'C6H4S03C6H5 

XI-99 

248.29 

6249 

o-tolyl ketone 

Me benzophenone 

C 6 H 5 COC 6 H 4 CH 3 

VII-439 

' 196.24 

6250 

m-tolyl ketone 


C6H5-CO.C6H4CH3 

VII-440 

196.24 

5251 

p-tolyl ketone 


C6H5-COC6H4CH3 

VII-440 

196.24 

6252 

p-tolyl sulfone 

Me diphenyl sulfone 

C6H5-S02C6H4CH3 

VI-418 

232.29 

5253 

urea 

phenyl carbamide 

CeHs-NHCONHz 

XII-346 

136.15 

6254 

urethane t(TV) 

Et-Ph-carbamate 

CgHs-NH-COzCzHs 

XII-320 

165.19 

5255 

xanthydrol (9) 


C6H5-C,3H80(0H) 

XVII-138 

274.30 

5256 

Phenylene diamine 

1 , 2 -diaminobenzene 

NHrC6H4-NH2 

XIII -6 

108.14 

6257 

diamine HCI ( 0 ) 


C6H4(NH2)2-2HCI 

XIII- 14 

181.07 

6258 

diamine (m) 

1,3-diaminobenzene 

NH2-C6H4-NH2 

XIII-33 

108.14 

5259 

diamine HCI (m) 


C6H4(NH2)2-2HCI 

XIII-38 

1 81 . 07 

5260 

6261 

diamine (p) 
diamine HCI (p) 
diamine sulfonic 
acid (p) 

1,4-dlaminobenzene 

NH2'C6H4-NH2 

C6H4(NH2)2-2HCI 

(NH 2 ) 2 C 6 H 3 S 03 H- 

2 H 20 

XIII-61 

108.14 

181.07 

224.23 

5262 

2,5-dlamlnoben- 
zene l-suifonic acid 

XIV-712 


T See also No. 5167. Phenyl-phenylenediamine 313-4 Phenyl-propionitrlle 3709 

Phenyl-nitrosohydroxylamine Phenyl phosphate 6341 Phenyl-propionyl chloride 3708 

1574 Phenyl phosphite 6343 Phenyl-propyl alcohol 3122, 3705 

Phenyl-oxydisulfide 2716 Phenyl phtMate 2737 Phenyl-propyl carbinol 5436-7 

Phenyl-pentane 421-4 Phenyl-phthalimide 6273 Phenyl-propyl ketone 5439-40 

Phenyl perl acid 5208 Phenyl-propionaldehyde 3706 Phenyl-pyrocatechol 2339 

Phenyl-phenol methyl ether Phenyl-propionamide 3707 Phenyl succinate 2748 

4073-4 Phenyl-propionic acid 3683, 3704 Phenyl-suifanilic acid 2701 





Crystalline 
Form and 
Color 


nd./P®t. 
nd./aq. 
nd./aq. al. 
Iq. 

nd,/aq. 

pr. 

col. Iq. 
col. Iq. 
col. Iq. 
col. Iq. 

Iq. 

oil 

If./aq. 

pi. 

nd./aq. al. 

nd./et. 

cr./al. 

Iq. 

nd./Me al. 


Specific 

Gravity 


1.047M° 

0.914-^j2-“ 

0.914-V-° 

0.893^^?"® 

>1 

>1 


pr./al. 

nd./aq. 

Iq. 

Iq. 

If./lg. 

rhb. nd./al. 
col. Iq. 

Iq. 

mn. 

pl./al. 

mn. 

pl./al. 

pr./bz. Ig. 

If./aq. 

nd. 

rhb. 

col. nd. 

mn. 

col. tri. 

pl./aq. 


Phenyl sulfide 2749 
Phenyl sulfone 2750 
Phenyl-thiocarbamide 5244 
Phenyl'tolylamine 4220 


1.3 

1.010-2;f® 
1 .0310° 

1 . 01 527« 


1.302 
1 . 106^®-'’ 


1.1 agH* 


Meltina 

Boiling 

Solubility in 100 Parts 

Point °C- 

Point °C. 

Water 

Alcohol 

Ether 

124-5 



1 . 325° 

6.77*0 

126-7 





56-7 

275 

i.; s. Ig. 

s.; 8 . alk. 

8 . 

75-6 

>300 

si. s. 

V. 8 . 

s. KOH 

164-5 

305-8 

i.; s. alk. 

V. 8 . 

V. s. 


160-1 




136-7 

subl. 

V. si. s. 

V. 8 . 

V. 8 . 

20 

01 1760mm 





1 01 _ 020 mm 





176-7 

i. 

8 . 

8 . 

<-20 

1 e5764mm 

i. 

00 

00 


156-7 

1 . 

s. 

8 . 


269-70749nim 

i. 

s. 

8 . 


269-70749mm 

i. 

s. 

8 . 

77-8 

274-5 

s. h. 

s. 

S. 

62 

234 

i.; s. pet. 

s.; 8 . chi. 

8 . ; s. bz. 

86 

363 

si. s. 

s. h. 

8 . 

61-2 


i. 

V. s. 

V. 8 . 

110-1 

260^™™ 

V. si. 8 . 

s. 

8 . 


283'®7““a 

s. bz. 

8 . 

s. 

217-9 


i.; s. alk.; 

5 h. abs. ; 

s. ; s. a. ; 



4h.Meal. 

3 h. act. 

0.4 h. 

42-3 

172-3’2tm« 

0.015 

V. s. h. 

8 .; 80 bz. 

172 


s. h. 

8.; 8 . act. 

si. s. 

122 

d. 140-70 

si. 8 . h. 

s. 

i. 

52 

267 ' 

i. 



168 

-HzO > 168 

s. h.; 8 . ac. 

8.;i. Ig. 

8 .; i. bz. 

97-8 

d. 

V. si. 8 . h. 

s. 

8 . 

-21 

219-20 

i. 

s. 

S. 

157-8 


V. si. s. ; 8 . 

V. si. s. ; si. 

V. sl. 8 .; V 



a.; 8 . alk. 

s. CSz 

si. s. b: 

200-1 d. 


si. 8 . 

s. h. 

sl. s. 

154 


0. 26’8° 

s. 

5.91000 a< 


261-4 

i. 

s. abs. 

s. 


272-7 

i. 

8 . ab 8 . 

8 . 

47-8 

267 

i. 

s. abs. 

S. 

94-5 


i. ; V. s. bz. 

V. s. 

V. S. 

<18 

31 2-57®5™n 

i. 

v.8.80% al. 

V. 8. 


32l761.um 

oo chi. 

oo 

00 

59-60(55) 

326.5 

i.; s. bz. 

8 . 

8 . 

124.5 


si. s. ac. 

1 . 62200 

Sl. s. bz. 

147 

d. 160 

8 . h. 

s. 

sl. 8 . 

52-3 

237 8 l. d. 

1. c. 

s. 

s. 

1 59-60 

subl. 

si. s. ac. 

s. h.; 8 . bz. 

s.;i. Ig. 

103-4 

256-8 

s. h. 

V. 8. 

V. 8. 



V. s. 



62.8 

284-7 

V. s. 

V. 8. 

8. 



V. s. 

8. 


140 

267 

1 c. 

8. 

8 .; 8. chi. 



V. s. 

8l. 8. 

i. HCI 



s. 

i. 

i.; i. bz. 


Phenylene-cyclotrlazlne 252 
Phenylene-dimercaptan 
2820-2822 

Phenylene-diphenyl 2703-5 


Phenyl-tolyl-hydrazine 4271-3 Phenylene-guanidine 263 


Phenyl-tolyl-methane 842-3 
Phenyl-trityl ketone 731 
'"Phenyl urethane" 6167 


Phenylene-urea 709 
Phillyrin, cf. glcde. 
Phillyroside, cf. glcde. 


Phloretinic acid 3713 
Phloridzin, cf. glcde. 

Phlorizin, cf. glcde. 

Phioroglucinol 6218-9 
Phloroglucinol carboxylic acid 6222 
Phlorol 3114 
Phlorone 2550 
Phlorrhizin, cf. glcde. 




PHYSICAL CONSTANTS OF 


No. 

Name 

Synooym 

Formula 

Beil. 

Ref. 

Formula j 
Weight j 


Phmnylene 




j 

5263 



CeHeOaNzS^HCI 


261.13 i 

acid (p) HCI 




5264 

Phloretin 

dihydronaringenin 

C 15 H 14 O 5 

VIII-498 

274.26 j 

5265 

Phloroglucinol tri- 

(1,3,5) 

C6H3(0C2H5)3 

VI-1103 

210.26 i 


ethyl other 




1 

5266 

trimethyl ether 

(1,3.5) 

C6H3(0CH3)3 

VI-1101 

168.19 ! 

5267 

trioxime (1,3,5) 


C6H6(:N0H)3 

XV-34 

171.16 i 

5268 

Phorone 

aym-diisopropyli- 

[(CH3)2C:CH]2C0 

1-751 

138.20 



done acetone 




5269 

iao-Phorone 

1,1,3-trl Me-cycio- 

(CHjjjCeHjO 

VII-65 

138.20 



hoxene-3-one-5 




5270 

Pliosphenyl 

Ph-diCI-phosphine 

C 6 H 5 PCI 2 

X VI-763 

178.99 


chloride 





5271 

Photphobenzene 


CsHs'PrPCsHs 

X VI-824 

216.16 

5272 

Phthalamidic acid 

o-phthalamic acid 

NH 2 COC 6 H 4 CO 2 H 

IX-809 

165.14 

5273 

{o) 

Phthalanil 

iV-Ph-phthalimide 

C 6 H 5 N:C,H ,02 | 

XXI-464 

223.22 

5274 

Phthalic acid (o) 

phthalic acid 

C6H4(C02H)2 

IX-791 

166.13 

5275 

acid Na 

(mono Na salt) 

C 8 H 504 Na- 2 H 20 

IX-796 

224.15 

5276 

acid (m) 

isophthalic acid 

C8H4(C02H)2 

IX-832 

166.13 

5277 

acid (p) 

terephthalic acid 

C6H4(C02H)2 

IX-841 

166.13 

6278 

aldehydetCo) 


C6H4(CH0)2 

VII-674 

134.13 

6279 

aldehyde (m) 


C6H4(CH0)2 

VII-675 

134.13 

5280 

aldehyde (p) 


C6H4(CH0)2 

VII-675 

134.13 

5281 

amide (o) 

phthaldiamide 

C6H4(C0'NH2)2 

IX-814 

164.16 

5282 

anhydride (o) 


C6H4(C0)20 

XVII-469 

148.11 

5283 

dichioride (o) 

phthalyl dichioride 

C6H4(C0CI)2 

IX-805 

203.03 


(jsym) 





5284 

dichloride (o)(una) 

phthalyl dichioride 

C6H4COOC:Cl2 

1 1 

IX-805 

203.03 

5285 

dichloride (m) 

isophthaiyidichlo- 

C6H4(C0CI)2 

IX-834 

203.03 



ride 




5286 

dichloride (p) 

terephthalyl diCI 

C6H4(C0CI)2 

IX-844 

203.03 

5287 

imide (o) 

o-phthalimide 

C6H4(C0)2NH 

XXI-458 

147.13 

5288 

nitrile (m) 

isophthalic nitrile 

C6H4(CN)2 

IX-836 

128.13 

5289 

nitrile (p) 

terephthalic nitrile 

C6H4(CN)2 

IX-846 

128.13 

5290 

Phthalide 


C6H4'CH20C0 

1 1 

XVII-310 

134.13 

5291 

Phthalonic acid 

(1,2) 

1 1 

C6H4(C02H)C0- 

X-857 

194.14 




C 02 H 



5292 

Phthalophenone 

triPh-carbinol-o- 

(C6H5)2CC6H4C00 

XVII-391 

286.31 



carboxylic anhyd. 

1 1 



5293 

Phytadiene 


C 20 H 38 

1-263 

278.50 

5294 

Pliytane 


C 20 H 42 

1-174 

282.54 

5295 

Phytanol 

dihydrophytol 

C 20 H 41 OH 


298.54 

5296 

sodium 


C2oH4iONa 


320 . 53 

5297 

Phytene 


C 20 H 40 

1-227 

280.52 

5298 

Phytol 


C 20 H 39 OH 

1-453 

296.52 

5299 

PIcene 


C 22 H 14 

V-735 

278.33 

5300 

Picoline (a) 

2 -methyl-pyridine 

CH3C5H4N 

XX-234 

, 93.12 

5301 

Picoline (0) 

3-methyl-pyridine 

CH 3 C 5 H 4 N 

XX-239 

93.12 


t See also Nos. 162-4. 

Pho8phen-4 2046 

Phosphen-ll 1146 

rh^Oene 1247 

Phosphen-5 2762 

Photo-glycin 3800 

Fhoephen-I 2707 

Pho8phen-7 6120 

Photo! 4117 

Pho 8 phen -2 1907 

Phosphen -8 6165 

Phthal alcohol 6497-9 

Phoephen-3 2713 

Phosphen-9 6860 

Phthalamic acid 5272 





ORGANIC COMPOUNDS 
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No 

Crystalline 

Specific 

Melting 

Boiling 

Solubility in 100 Parte 


Color 

Gravity 

Point ®C. 

Point ®C. 

Water 

Alcohol 

Ether 

5263 

tan pd- 




s. 



5264 

If. 


253-5 d. 


V. si. s. h. 


0 . 3516 ° abs. 

5265 

cr. 


43 

1 7524min 


V. s. 

V. 8. 

5266 

pr./al. 


52.5 

255.5 

i. 

V. s. 

V. s. 

5267 








5268 

^ , 1 
yel. gn. pr. 

0.885-\9.° 

28 

197.2743mm 

0. 1500 

s. 

s. 

5269 

Iq. 

0.923|g^® 


21 5-6 

. 



5270 

fum. Iq. 

1 .31920® 


224.6 

d. 

00 bz. 

CO CS 2 

5271 

It. yel. pd. 


1 49-50 


i. h. 

j 


5272 

pr. 


148-9 

155 d. 

s. 

s. 

si. s. 

5273 

nd./al. 


205 

subl. 

j 

s. 


5274 

mn./aq. 

1 . 593^“ 

1 191* 


O. 54140 ; 

11 . 718 ® 

0.681 50 




231 1 


18®®® 

abs. 


5275 

pr./aq. 


-H 2 O, 100 


10250 



5276 

nd./h. aq. 


347-8 

subl. 

0.01250; 

s. ; 8. ac. 

i. bz.; i. 






0.2 h. 


pet. 

5277 





0.001 c. 



5278 

It. yel. nd. 


56 


1.4h. 



5279 

nd. 


89-90 


si. s. 

V. s. 


5280 

nd./aq. 


115-6 

245-8771 mm 

1 .7 h. 

V. s. 

s. 

5281 

cr. 


219-20 d. 


V. si. s. c. 

V. si. 8. 

i. 

5282 

rhb. 

1.527^® 

130.8 

284.5 

V. si. s. 

s. 

si. 8. 1 

5283 

col. Iq. 

1 1.41414" 

16 

281.1 

d. 

d. 

a. 

5284 

cr. 


88-9 

275 . 2720mm 




5285 

cr. 


41 

276 

d. 

d. 


5286 

nd. 


78-9 

259 




5287 

cr./et. 


238 

subl. 

0 . 04250 

5; s. alk. 

s. h.; i. bz. 

5288 

nd. 


161 .5 

subl. 

s. h. ; i. Ig. 

V. s. h. 

V. s. h. 

5289 

nd./bz. 


222 


i.; s. h. ac. 

si. s. h. 

V. si. s. h. 

5290 

nd./aq. 

1.164^" 

73(65) 

290 

V. si. s. 

8. 


5291 

pr./bz. al. 


144.5 


11515® 

8. 

8.; si. s. chi. 

5292 

If./al. 


115 

419-28 81. d. 

d. h. 

s.; 8. 

i. c. alk. 







H 2 SO 4 


5293 

Iq. 

0.8264° 


185-822mm 

00 pet. 

00 Me al. 

00 ac. 

5294 

Iq. 

0 . 8034° 


169.5® 5mm 

V. si. s. ac. 

V. si. s. 


5295 

oil 

0 . 840^° 


20210mm 

i. 

s. 

s. 

5296 

oil 





s. pet. 

s. 

5297 

col. oil 

0.8174° 


177-810. 5mm 

V. s. pet. 

si. s. h. 

si. 8. 

5298 

col. oil 

0.852-V^° 


20410mm 

i. 

00 Me al. 

CD 

5299 

col. If. 


364 

518-20 

i. 

V. si. s. 

V. si. 8. 

5300 

col. Iq. 

0.950-Y'' 

-70 

128.8 

V. s. 

00 

00 

5301 

col. Iq. 

0.961^'*-° 


1 143.5 

1 00 

GO 

go 


* Sealed tube. Phthalin 5122 Phyllyrin, cf. glcde. 

t Heated rapidly. Phthalyl dichloride 5283-4 Physostigmine, cf. alkd. 

Phthaldiamide 5281 Phthioool 4275 Picein, cf. glcde. 

Phthallmide 5287 Phthiocol acetate 4276-7 Piceoside. cf. glcde. 

Phthalimino-ethyl bromide 940 Phthiocol oxime 4278 Picoline dicarboxylic acid 6398 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

5302 

Picoline ( 7 ). 

4-methyl-pyridlne 

CHrC 5 H 4 N 

XX-240 

93.12 

5303 

Picramic acid 

4,6-diN02-2-NH2- 

H 0 .C 6 H 2 (NH 2 ): 

XIII-394 

199.12 



phenol 

(N 02)2 



5304 

sodium salt 

sodium picramate 

C6H405N3NaH20 

XIII-395 

239.13 

5305 

Picrolonic acid 

4 -N 02 - 3 -Me- 1 -p- 

C,oH805N4 


264.20 



N 02 -phenylpyra- 






zolone-5 




5306 

Picropodophyllin 


C 22 H 2208 


414.40 




5307 





354 . 39 

5308 

Picryl chloride 


C1C6H2(N02)3 

V-273 

247.56 


(1 ;2,4,6) 





5309 

Pimelic acid 

heptandioic acid 

(CH2)5(C02H)2 

11-670 

160.17 

5310 

acid (iso) 


(C 2 H 5 )(CH 3 )C- 

11-685 

160.17 




CH 2 (C 02 H )2 



5311 

nitrile 


(CH2)5(CN)2 

n-671 

122.17 

5312 

Pinacol 

2,3-di Me-bu- 

I(CH3)2C0H]2 

1-487 

118.17 



tandiol-2,3 




5313 

hydrate 

pinacone hydrate 

C6Hi402‘6H20 

1-488 

226.27 

5314 

Pinacoline semi- 


C 5 H, 2 C:NNHC 0 - 

III-104 

157.21 


carbazone 


NH 2 



5315 

Pinacolyl acetate 


CH3C02C6H,3 

11-133 

144.21 

5316 

Pinacyanole 

sensitol red 

C 23 H2oN2'C2H5l 

XXIII-320 

480,39 

5317 

Pinane (d) 


Cto Hi 8 

V-93 

138.24 

5318 

Pinene (a)(di) 


C 10 H 16 

V-144 

136.23 

5319 

hydrochloride 

artificial camphor 

CioHie-HCI 

V-94 

172.69 

5320 

Pinol (dl) 

sobrerone 

CioHifiO 

XVII-45 

152.23 

5321 

Piperic acid 


CH 2 O 2 iC 6 H 3 -C 5 H 502 

XIX-281 

218.20 

5322 

Piperidine 

hexazane 

CH 2 (CH 2 ) 4 NH 

1 1 

XX -6 

85.15 

5323 

Piperonal 

heliotropine 

1 1 

CH202:C6H3CH0 

XIX-115 

150.13 

5324 

' acetophenone 


C8H602:CHC0C6H5 

XIX-141 

252.26 

5325 

Piperonyl alcohol 


CH 202 :C 6 H 3 CH 20 H 

XIX-67 

152.14 

5326 

phlorogluclnol- 

protocotoin; 

(CH30)2Ci4H804 

XIX-242 

302.27 


dimethyl ether 

(2,4-dlMoO) 




5327 

PIperonylic acid 


CH202:C6H3C02H 

XIX-269 

166.13 

5328 


3,6-di N Hz-acridine 

C,3H„N3H2S04- 

♦XXII-650 

325.33 



sulfate; trypa- 

H 20 





flavine 




5329 

Pregnan(e)diol 

23('a),20(a) 

C 21 H 3602 


320.50 

5330 

Pregnan(e)diol 

3(cr),20(/5) 

C21 H 36 O 2 


320.50 

5331 

Pregnan(e)diol 

3(/3), 20(a) 

C 21 HseOz 


320.50 

5332 

Pregnan(e)diol 

3(/S),20(/3) 

C 21 H 36 O 2 


320.50 

5333 

Progesterone (a) 


C 21 H 30 O 2 


314.45 

5334 

Progesterone (^) 

progestin; corporin 

C 21 H 30 O 2 


314.45 

5335 

Proline (I-) 

pyrrolidine- 2 - 

HN(CH 2 ) 3 CHC 02 H 

XXII -2 

115.13 



carboxylic acid 

1 1 



5336 

Prominal 

1-Me-5-Et-5-Ph- 

(C6H5)(C2H5)(CH3)- 


246.26 



barbituric acid 

C 4 H 03 N 2 



5337 

ProntMil t 

prontosil red; rubi- 

H 2 NS 02 C 6 H 4 N:N- 


327.79 


(4,1;1',2',4') 

azol ; streptozon 

C 6 H 3 (NH 2 ) 2 *HCI 



5338 

Propane 


CH 3 CH 2 CH 3 

1-104 

44.09 

5339 

iso-Propanolamine 

a-l\IH 2 “i*oPr alcohol 

NH 2 CH 2 CHOHCH 3 

IV-289 

75.11 


f ^Aminobenzene-sulfonamide also sometimes called *'Prontosii.‘ 
pTcolinic acid 5486 Pilocarpine, cf. aikd. Pinacone 6312 

Pilosine, cf. aIkd. 

Piloty's acid 674 
Pimelin ketone 1606 
Pinacolin 4166 
Pinacolin alcohol 3627 
Pinacolon(o) 4166 


Picramide 6289 
Picric acid 6310 
Picrocrocin, cf. glcde. 
Picryl-hydrazine 6311 
Pictol 4117 

Pilocarpidine, cf. aikd. 


Pineapple oil 1534>5 
Pinene HCI 864 
Pinite 4286 
Pinatol 4286 
Pipecoline 4345-7 
Pipecolyl carbinol 2931 


Piperazine 2225 
Piperidinic acid 279 
Piper ine, cf. aikd. 
Piperylene 5064 
Piria acid 4541 
Pitayine, cf. aikd. 
Pivalic acid 6245 
Pivalic aldehyde 6243 




ORGANIC COMPOUNDS 
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No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Melting 
Point ®C1- 

Boiling 
Point °C. 

Solubility in 100 Parts 

Water 

Alcohol 

Ether 

5302 

Iq. 

0.957^^® 


143.1 

00 

OO 

CO 

5303 

red nd./al. 


169 


0.1422®; 

8.; si. s. 

si. s.; 8. 






8. ac. 

chi. 

bz. 

5304 

red crust 




2160 



5305 

yel. If. 


116.5 

d. 125 

0.1217® 




5306 

col. nd./bz. 


228 


i.; s. alk. 

s. 

s. chi. 

5307 

col. pr./al. 


1 90-220 


i.; s. chi. 

8. h. 

si. s. 

5308 

yel. mn. 

1 . 79720® 

83 


i.; d. aq. 

V. s. h.; s. 

si. s.; si. 






alk.;s.bz. 

h. chi. 

s. pet. 

5309 

mn./aq. 

1 .32915® 

103-5 

272100inm 

2.51^® 

V. 8. 

V. 8. 

5310 

rhb./aq. 


103-4 

d. 135 

15.415° 

V. 8. 

V. 8. h. 

5311 

col. Iq. 

0.94918® 


1 75-61 

i. 

oo 

oo 

5312 

col. nd. 

0.967 

41-3(38)* 

171_2739inm 

si. 8. c.; 

V. 8. 

V. 8.; si. 8. 






8. h. 


CSz 

5313 

cr./aq. 


46-7** 

d.-H^O 

si. s. c. 

S. 

s. 

5314 

nd./aq. 


157 


si. 8. C. 



5315 

col. Iq. 



1 43757imn 




5316 



276-8 




s. pyr. 

5317 

col. Iq. 

0 . 839-\®-® 

-45 

169.4 



5318 

col. Iq. 

0.878-\®-° 

-55 

154-6 

V. si. s. 

00 abs. 

00 

5319 

cr. If. 


131-2 

207-8 

i. 

33 

S. 

5320 

Iq. 

0.953iT 


183-4 

s. bz. 

s. 

8. 

5321 

yel. nd./al. 


216-7 

1 subl. si. d. 

i.; 2 h. 

3.6c. 

8.; sl. 8. bz. 

5322 

Iq. 

0.860-V^® 

-9 

106 

1 oo 1 

OO 


6323 

cr./aq. 

i 

37 

263 

' 0.10®; 

150®; 

oo 






0.6678® 

55078® 


5324 

yel. nd./al. 


122 





5325 

nd. 


52-3 

d. 

s. h. 

OO 

CO 

5326 

It. yel. 


141-2 


i. ; s. alk. ; 

s.; i. alk. 

s.; 8. bz. ; 


mn./al. 




8. ac. 

carb. 

8. chi. 

5327 

nd./al. 


228 

subl. 

V. si. 8. h. 

si. 8. h. 

sl. s. 

5328 

red nd. 




1 C. 

s. 

i. ; i. chi. 

5329 

col. cr./act. 


237-9 


si. s. 

s. 

8. 

5330 

col. cr,/al. 


232-4 


si. s. 

s. 

8. 

5331 

col. cr./et. 


182-4 


si. s. 

8. 

S. 

5332 

cr. /aq. ai. 


174-6 


si. 8. 

8. 

S. 

5333 

pr. 


128.5 



0. 

s. 

8. 

5334 

nd./pet. 


121 


i. 

S. 

8. 

5335 

hyg. nd./ 



220-2 d. 


V. s. 

1 .619® 

i. 


al. et. 







5336 

col. cr. 


176 


s. h. 

8. 


5337 

red cr. pd. 


247-51 


0.25 



5338 

col. gas 

(A)1 .562 

-187.1 

-42.2 

6.517 8® 

92616-6® 

129916.60 



0.585-^V--° 



CC. 

cc. 

cc. 

5339 

Iq. 

0.97318® 


160-1 

V. s. 

s. 

i. 


* Crysts. + eHzO/aq., m. p. 47®. 

** Anhydrous crysts. /et., m. p. 38®; b. p. 172-5®. 
PlanocaifYe 4936 Prapmoline 82 

Poirrier's blue 6344 Prennitic acid 680 

Polygonin, cf. gtcde. Prehnitol 5827 

Populin, cf. glcde. Prehnityllc acid 6257 

Porphyroxine, cf. aikd. Primulin, cf. glcde. 

Potassium myronate, cf. glcde. Procaine 4936 


Progestin (e) 5334 
Proline-betaine, cf. aIkd. 
Prontosil album 527 
Propadiene 183 
Propanal 5352 
Propandioic acid 4002 
Propandiol 5465, 6286 
Propandithiol 6284 





594 


PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

5340 

Propargyl acetate 


CHaCOzCHz-CiCH 

11-140 

98.10 

5341 

alcohol 

propyne-1-ol-3 

HCiCCHzOH 

1-454 

56.06 

5342 

bromide 

3-bromo-propyno-1 

HCjCCHzBr 

1-248 

118.97 

5343 

chloride 

chloro-allylene 

HCiCCHzCI 

1-248 

74.51 

5344 

iodide 

3-iodo-propyne-1 

HCjCCHal 

1-248 

165.97 

5345 

Propenyl chloridef 

1-chloro-propene-1 

CH3-CH:CHCI 

1-198 

76.53 

5346 

chloride (iso) 

2-chloro-propone-1 

CHjCCIiCHz 

1-198 

76.53 

5347 

guaethol 

(4;1,2) 

CHa-CHrCHCgHs: 

( 0 H)( 0 C 2 H 5 ) 


178.22 

5348 

Propiolic acid 

propynoic acid 

HCjCCOaH 

11-477 

70.05 

5349 

aldehyde 

propargyl aldehyde 

HCiCCHO 

1-750 

54.05 

5350 

Propionaldol 


C2H5CHOHCH: 

(CH3)CH0 

1-836 

116.16 

5351 

Propionic acid 

propanoic acid 

CH3CH2CO2H 

11-234 

74.08 

5352 

aldehyde 

propanal 

CH3CH2CHO 

1-629 

58.08 

5353 

aldehyde oxime 

propionaldoxime 

C2HsCH:NOH 

1-631 

73.09 

5354 

aldehyde semi- 
carbazone (a) 


C2H5CH:NNH' 

CONH2 

III-101 

115.14 

5355 

aldehyde semi- 
carbazone 


CzHs-CHrN-NH* 

CONH2 

III-101 

115.14 

5356 

amide 

propionamide 

CiHs-CONHz 

11-243 

73.09 

5357 

anhydride 


(C 2 H 5 -C 0)20 

11-242 

130.14 

5358 

anilide 

propionanilide 

C2H5CONHC6H5 

XII-250 

149.19 

5359 

bromide 

propionyl bromide 

CiHs-COBr 

11-243 

136.99 

5360 

chloride 

propionyl chloride 

C2H5COCI 

11-243 

92.53 

5361 

fluoride 

propionyl fluoride 

CzHs-COF 

11-243 

76.07 

5362 

iodide 

propionyl iodide 

C2H5COI 

n-243 

183.99 

5363 

nitrile 

ethyl cyanide 

CH3CH2CN 

11-245 

55.08 

5364 

Propyl acetanilide 

(N) 

acetyl rt-propyl- 
aniline 

CeHs-NCCOCHs)* 

CH2‘C2H5 

XII-246 

177.24 

5365 

acetate (n) 


CH3CO2CH2C2H5 

11-129 

102.13 

5366 

acetate (iso) 


CH 3 C 02 *CH(CH 3)2 

11-130 

102.13 

5367 

acetoacetate (iso) 


! CH3COCH2CO2C3H7 

III-659 

144.17 

5368 

alcohol (n) 

propanol-1 

CH3CH2CH20H 

1-350 

60.09 

5369 

alcohol (iso) 

propanol-2 

(CH 3 ) 2 CH 0 H 

1-360 

60.09 

5370 

allyl barbituric 
acid (iso) 

numat; al urate 

(C 3 H 5 )(C 3 H 7 ): 

C4H203N2 


210.23 

5371 

amine (n) 

1-aminopropane 

CH3CH2CHZNH2 

IV-136 

59.11 

5372 

amine (iso) 

2-aminopropane 

1 (CH 3 ) 2 CHNH 2 

IV-152 

59.11 

5373 

p-ami nobenzoate 

propesine 

NH2C6H4C02C3H7 

XIV-423 

179.21 

5374 

aniline (n)(I\) 


CeHs'NHCHzCzHs 

XII- 166 

135.20 

5375 

aniline (iso)(p) 

cumidine 

(CH 3 ) 2 CHC 6 H 4 -NH 2 

XII-1147 

135.20 

5376 

arsenic acid (n) 



C 3 H 7 AsO(OH )2 

IV-615 

168.01 

5377 

benzaldehyde (iso) 

(P) 

p-cumlnic aldehyde 

(CH 3 ) 2 CHC 6 H 4 CH 0 

VII-318 

148.20 

5378 

benzene (n) 


CsHs'CHzCzHs 

V-390 

120.19 

5379 

benzene (iso) 

cumene 

C 6 H 5 'CH(CH 3 )z 

V-393 

120.19 

5380 

benzoate (n) 


CsHs'COzCHzCzHs 

IX-112 

164.20 

5381 

benzoate (iso) 


C 6 H 5 C 02 CH(CH 3)2 

IX-112 

164.20 

5382 

benzoic acid (n)(o) 


C3H7C6H4CO2H 

IX-544 

164.20 

5383 

benzoic acid (iso) 

(o) 

o-cuminic acid 

(CH 3 ) 2 CH'C 6 H 4 * 

CO2H 

IX-546 

164.20 

5384 

benzoic acid (n)(jp) 


C3H7C6H4CO2H 

IX-545 

164.20 


t Properties for trans-; cis, m. p. -134.8°, b. p. 32.8°. 

Propanoic acid 6351 Propene 5459 Propenyl cyanide 1563 

Propanol 53^9 Propenoic acid 149 Propenyl guaiacol 1280, 3223 

Propanone 56 Propenol 193 Propenyl trimethoxybenzene 584 

PropansClenol 6448 Propenyl anisole 511 Propesine 5373 

PropantbiOl 5424-5 Propenyl bromide (iao) 990 Propine 225 

Propargyl aldehyde 5349 Propenyl carbinol (iso) 4059 Propionamide 5356 




ORGANIC COMPOUNDS 


59S 


No. 

Crystallino 
Form and 
Color 

Specific 

Melting 
Point °C. 

Boiling 
Point °C. 

Solubility in 100 Parts 

Gravity 

Water 

Alcohol 

Ether 

5340 

col. Iq. 
col. Iq. 

1 .005^^°-° 


124-5 



8. 

5341 

0.9724-® 

H7 

114-5 

8. 


GO 

5342 

Iq. 

Iq. 

Iq. 

col. Iq. 

1 . 5220° 


88-90 




5343 

1 . 0455° 


65 




5344 

2.0180° 


115 




5345 

0.935i-f 

-99 

37 

i. 

“ ; «) act. 

00 • 00 bz. 

5346 

Iq. 

col. pd. 

col. Iq. 

0.9189° 

-137.4 

22.65 

i. 



5347 

85-7 




5348 

1.139H° 

9± 

■j02200mm 

s. 

s. 

s. 

5349 

oil 



59-61 




5350 

col. Iq. 

col. Iq. 

0 . 986-\®-° 


34.01 1mm 

s. 



5351 

0.992-^:^° 

-22 

141.1 

CO 

00 ; 00 chi. 

5352 

col. Iq. 

0.807-\^-® 

-81 

49 . 5740mm 

2020® 

CO 

CD 

5353 

Iq. 

nd./bz. + 
ig- 

0.926\°-® 

21 (40?) 

130-2 




5354 

88-90 

V. s. 

V. s. h. bz. 


5355 

pl./aq. 


154 

less s. bz. 





than a 




5356 

rhb. pi. 

1.042-^-** 

79-80 

213 

V. s. 

V. S. 

V. s. 

5357 

5358 

5359 

col. fq. 

If./al. 

Iq. 

1.012^-** 

1.175 

1.52li-V-® 

-45 

104-5 

168.8780mm 

103-4 

d. 

0.424® 

d. 

d. 

s. ; s. h. aq. 
d. 

8. 

8. 

5360 

col. Iq. 

1.065^^^® 

-94 

80 

d. 

d. 

S. 

5361 

col. iq. 

Iq. 

col. Iq. 

0. 972^5° 


44 

d. 

d. 


5362 


127-8 

d. 

d. 


5363 

0.783^® 

-91 .9 

97.1 

s. 

CD 

C30 

5364 

mn. pl./et. 


47-8 

266712mm 

i. 

s. 

8. 


or Ig. 







5365 

col. Iq. 

0.886^° 

-92.5 

101 .6 

1 . 6’6° 

00 

cx> 

5366 

col. Iq. 

0.8741^° 

-73.4 

88.4 

320 ® 

00 

00 

5367 

col. Iq. 
col. Iq. 



185-7 

V. si. 8. 

8. 

S. 

00 

5368 

0.804^:^®-® 

-127 

97.8 

CO 

00 

5369 

col. Iq. 

0.789^® 

-85.8 

82.5 

00 

DO 

GO 

5370 

col. cr./aq. 

col. Iq. 


137-8 


sl. S. 

S. 

g 

5371 

0.718|r 

-83 

49-50761 mm 

00 

00 

5372 

col. Iq. 

0.694-^.^® 

-101 

33-4 

00 

00 

CD 

5373 

col. pr. 

Iq. 


74-6 


V. sl. s. 

i. 

s. ; s. chi. 

s. ; s. bZm 

5374 ^ 

0.949^8° 

222 

V. s. 

V. s. 

5375 

Iq, 

col. nd./al. 
Iq. 

0.953 

<-20 

225761mm 

1. 



5376 

125 

V. s. 

V. s. 

j. 

5377 

0.978-=*:^® 

236-7 

i. 

s. 

8. 

5378 

col. Iq. 

0.862-^^® 

-99.2 

159.5 

i. 

00 

00 

5379 

col. Iq. 

0 . 862 \°-® 

-96.9 

152.5 

i. 

00 

00 

5380 

col. Iq. 

1 .021 If® 

-51 .6 

231 

i. 

s. 

S. 

5381 

col. Iq. 

1 oiof-f® 


218.5 

i. 

s. 

s. 




5382 

If./aq. al. 
pr,/aq. 

pr./h. aq. 


58 

272739mm 

sl. s. h. 

s. 


5383 


51 

sl. s. h. 

s. 

s.; s. bz. 

5384 


140-1 


sl. s. h. 

s. 

s.; 8. bz. 





Propionanilide 5358 
Proplonyl bromide 5359 
Proplonyl chloride 5360 
Propionyl fluoride 5361 
Proplonyl iodide 5362 


Proplonyl phenol 3810-1 
Propiopnenone 3129 
Proponal 2776 
Propyl-, cf. also dlpropyl-. 
Propyl acetone 4164 


Propyl-acetylene 5086 
Propyl-acetylene (isa) 4168 
Propyl adipate 2771 
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PHYSICAL CONSTANTS OP 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

6385 

Propyl benzoic acid 

cuminic acid 

(CH3)2CHC6H4- 

IX-546 

164.20 


(iso) (p) 


COzH 



5386 

benzoic amide 

cuminic amide 

(CH3)2CHC6H4- 

IX-547 

163.21 


(iso)(p) 


CONHz 



5387 

o-benzoylbenzoate 


C 6 H 5 C 0 C 6 H 4 C 02 ' 


268.30 


(n) 


CH 2 C 2 H 5 



5388 

bromide (n) 

1 -bromopropane 

CH 3 CH 2 CH 2 Br 

1-108 

123.00 

6389 

bromide (iso) 

2 -bromopropane 

CHaCHBrCHj 

1-108 

123.00 

5390 

bromopropenyl 

nostal ; noctal 

(C 3 H 7 )(CH 3 -CBr: 


289.14 


barbituric acid 


CH):C4H203lM2 



5391 

iso-butyl ketone 


C 2 H 5 CH 2 COC 4 H 9 

1-706 

128.21 

5392 

(Tt) 

n-butyrate (n) 


C 3 H 7 CO 2 C 3 H 7 

11-271 

130.18 

5393 

iso-butyrate (n.) 


(CH3)2CHC02C3H7 

11-291 

130.18 

5394 

iso-butyrate (iso) 


C 2 H 5 CH 2 CO 2 CH: 

11-271 

130.18 




(CH3)2 



5395 

iso-butyrate (iso) 


C 3 H 7 C 02 C 3 H 7 

11-291 

130.18 

5396 

caproate (n) 


C5H,,C02CH2C2H5 

11-323 

158.23 

5397 

caprylate (n) 


CrHisCOz-CHiCzHs 

11-348 

186.29 

5398 

carbamate (n) 


NH 2 CO 2 CH 2 C 2 H 5 

III-28 

103.12 

5399 



C(0CH2*C2H5)4 

III -6 

248.35 

5400 

chloride (n) 

1 -chloropropano 

CH 3 CH 2 CH 2 CI 

1-104 

78.54 

5401 

chloride (iso) 

2 -chloropropane 

CH 3 CHCICH 3 

1-105 

78.54 

5402 

chioroformate (n) 

re-Pr chloro- 

CIC 02 CH 2 C 2 H 5 

III-11 

122.55 



carbonate 




5403 

chloroformate (iso) 

iso-Pr chlorocarb. 

CIC02CH(CH3)2 

III-12 

122.55 

5404 

iso-cyanide (n) 

re-propyl carbylamine 

C 2 H 5 CH 2 N:C 

IV-141 

69.10 

5405 

iso-cyanide (iso) 

iso-Pr carbylamine 

(CH 3 ) 2 CHN:C 

IV-154 

69.10 

5406 

fluoride (n) 

1 -fluoropropane 

CH 3 CH 2 CH 2 F 

1-104 

62.09 

5407 

fluoride (iso) 

2 -fluoropropane 

CHsCHF-CHa 

1-104 

62.09 

5408 

formate (n.) 


HC02'CH2C2H5 

11-21 

88.10 

5409 

formate (iso) 


HC02-CH(CH3)2 

11-21 

88.10 

5410 

formate, ortho-(n) 


HC(0-CH2C2H5)3 

11-21 

190.28 

6411 

furoate (n) 


C 4 H 3 OCO 2 C 3 H 7 

XVIII-275 

154.16 

5412 

^-furylacrylate (re) 


C 4 H 30 -CH:CH- 


180.20 



! COz-CHz'CzHs 



5413 

glycolate (iso) 


H 0 CH 2 -C 02 C 3 H 7 


118.13 

6414 

re-hexyl ketone (re) 

decanone-4 

C3H7C0C6H,3 



1-711 

156.26 

5415 

p-hydroxybenzoate 

(re); nipasol 

HOC 6 H 4 C 02 C 3 H 7 

X-160 

180.20 

6416 

hydroxylamine (/3) 


C 2 H 5 CH 2 NHOH 

IV-537 

75.11 

5417 

iodide (n) 

1 -iodopropane 

CHs-CHz'CHzI 

1-113 

169.99 

5418 

iodide (iso) 

2 -iodopropane 

CH 3 CHICH 3 

1-114 

169.99 

6419 

lactate (n) 


C2H4(0H)C02C3H7 

III-265 

132.16 

5420 

lactate (iso) 


C2H4(0H)C02C3H7 I 

III-282 

132.16 

5421 

levulinate (re) 


C4H70-C02C3H7 

III-675 

158.19 

5422 

maionic acid (re) 


C 3 H 7 *CH(C 02 H )2 j 

11-657 

146. 14 

5423 

malonic acid (iso) 


C 3 H 7 CH(C 02 H )2 1 

11-669 

146.14 

5424 

mercaptan (re) 

propanthiol -1 

CH 3 CH 2 CH 2 SH 

1-359 

76.15 

5425 

mercaptan (iso) 

propanthiol -2 

(CH 3 ) 2 CHSH 

1-367 ! 

76.15 

5426 

a-naphthylamine 


CioHrNHCHrCzHs 

XII-1224 

185.26 

5427 

\n) 

nitrate (re) 


CHa-CHz-CHrO-NOz 

1-356 

105.09 

6428 

nitrite (re) 


CH3CH2CHrONO 

1-355 

89.09 


Propyl-benzyl alcohol (iso) 1571 Propyl carbylamlne 5404-6 Propyl ether 2763-5 

Propyl-bromobutyramide 4580 Propyl ohiorocarbonate 5402-3 Propyl-ethylene 498-9 

Propyl earbinoi (n) 1034 Propyl cyanide 1175-6 Propyl maleate 2788 

Propyl earbinoi (iso) 1036 Propyl dibromoauccinate 2781 Propyl malonate 2789 

Propyl carbonate 2780 Propyl disulfide 2782 Propyl mustard oil 5460 




ORGANIC COMPOUNDS 


59^ 


Crystalline 

Form and Specific 

Color Gravity 


Melting 
Point ®G. 


col. Iq. . 
Iq. 

col. pr./et. 

nd./et. 

Iq. 

Iq. 

col. Iq. 
col. Iq. 

Iq. 

pl./bz. 
col. pr. 

Iq. 

Iq. 

It. yel. oil 


1.353^” 

1.3102^“ 


0. 879150 
0.884|° 
0.86515® 


0.9118® 

0.8903^® 

0.85920° 

1.0903^® 


0.9013^** 

0.873-\°-® 

0.8813^® 

1 .075-^^** 
1 , 0743jO-° 


1 . 7433^° 

1.705f|® 


1.0583jO® 

0.936=^® 


Propyl oxalate 2792-3 
Propyl phthalate 2794-5 
Propyl-piperidine, cf. aikd. 
Propyl-iao-propyl carbinol 3536 
Propyl succinate 2796-7 


Boiling 

Solubility in 100 Parts | 

Point °C. 

Water 

Alcohol 

Ether 

subl. 

V. si. s. c. 

s. ; 8. cone. 

8. 



H 2 SO 4 



si. s. h. 

00 

sl. 8. 

223 - 51 5»““ 

i. 

s. 

8. 

70.8 

0 . 2520 ® 

00 

00 

60 

0 . 3220® 

CD ; CD chi. 

OD ; 00 bZ. 


si. s. 

8 . 

sl. 8 . 

1 557S0inm 

i.; s. alk. 

s. ; s. act. 

s. ; sl. 8. chi. 

142.7 

V. si. s. 

00 

OD 

134-5 




128 




120.8 




185.5 




224.7 




200 

V. 8 . 

V. s. 

V. 8. 

224 . 2 




4d6.4 

0 . 2720 ® 

00 

00 

36.5 

0.3120® 

GO 

OD 

1 1 4_5768tnin 

i.; si. d. 

i.; 8 l. d. 

00 j 00 bz. 

1 03-5721 

i. 

V. 8. 

V. 8. 

99.5 

i. 

CO 

00 

87 

i. 

00 

00 

-3 




-11 




81.3 

2 . 222 ® 

00 

00 

68-71751nun 





196-8 

j 2 . 122 ® 



211 

V. si. 8 . 

s. 

00 

'] 97min 

i. 

[ 

s. 


161-2 

s. 

s. 

8. 

206-7 

V. si. s. 

OD 

00 


Q 280® 

10025® Me 

5025° 



al. 



V. 8. 

V. s. 

sl. 8 . Ig. 

102.5 

0 . 1120 ® 

1 

OD 

89.5 

0 . 1420 ® 

00 ; 00 chi. 

00 ; 00 bz. 

1 22-31 50mm 

s. 

s. 

8. 

166-8 

8. 

s. 

S. 

221 




d. 

V. 8. 

V. s. 


d. 180 


V. s. 

V. 3. 

67-8 

V. sl. S. 

8 . 

S. 

58-60 

Sl. S. 

00 

00 

316-8771aun 

i. 



110.6 


8. 

S. 

57 


8. 

8 . 


Propyl sulfate 2798 
Propyl sulfide 2799-2800 
Propyl sulfite 2801 
Propyl sulfone 2802-3 
Propyl tartrate 2804-5 


Propyl-toluene fr*) 4351-2 
Propyl-toluene (i#o) 1622-4 
Propylene bromide 1864 
Propylene chloride 2051 
Propylene iodide 2397 





899 


PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

1 Beil. 

Ref. 

Formula 

Weight 


Prepyl 





5429 

nitroamine (n) 


CzHsCHz-NHNOz 

IV-570 

104.11 

5430 

phenol (o)(n) 


C 2 H 5 CH 2 C 6 H 4 OH 

VI-499 

136.19 

5431 

phenol (m)(n) 


C 2 H 5 CH 2 C 6 H 4 OH 

VI-499 

136.19 

5432 

phenol (p)(n) 


C 2 H 5 CH 2 C 6 H 4 OH 

VI-500 

136.19 

5433 

phenol (o)(i«o) 

o-cumenol 

(CH 3 ) 2 CHC 6 H 40 H 

VI- 504 

136.19 

5434 

phenol (m){iso) 

m-hydroxy-cumene 

(CH 3 ) 2 CH-C 6 H 4 - 0 H 

VI-505 

136.19 

5435 

phenol (p){i»o) 

p-hydroxy-cumene 

(CH 3 ) 2 CHC 6 H 40 H 

VI-505 

136.19 

5436 

phenyl carbinol (n) 


C 3 H 7 CHOHC 6 H 5 

VI-522 

150.21 

5437 

phenyl carbinol 


C 3 H 7 CHOHC 6 H 5 

VI-523 

150.21 


(iao) 





5438 

phenyl ether (n) 


C 2 H 5 CH 2 OC 6 H 5 

VI- 142 

136.19 

5439 

phenyl ketone (n) 

butyrophenone 

CzHs-CHzCOCfiHs 

VII-313 

148.20 

5440 

phenyl ketone (iao) 

iso-butyrophenone 

(CH3)2CHC0C6H5 

VII-316 

148.20 

5441 

propionate (n.) 


CzHs-COz-CHz-CzHs 

11-240 

116.16 

5442 

propionate (iao) 


C2H5-C02*CH(CH3)2 

11-241 

116.16 

5443 

pyridine ( 2 )(of)(n) 

conyrine 

C 2 H 5 CH 2 C 5 H 4 N 

XX-247 

121 .18 

5444 

pyridine ( 2 )(o)(iao) 


(CH 3 ) 2 CHC 5 H 4 N 

XX-247 

121 .18 

5445 

pyridine ( 4 )( 7 )(iso) 


(CH3)2CHC5H4N 

XX-248 

121 .18 

5446 

salicylate (o)(n) 


H0C6H4-C02C3H7 

X-75 

180.20 

5447 

salicylate (o)(iao) 


H 0 *C 6 H 4 C 02 C 3 H 7 


180 20 

5448 

selenomercaptan 

propanselenol-l 

CHaCHz-CHrSeH 

1-360 

123.05 

5449 

succinic acid (n) 


C3H7C2H3(C02H)2 

11-675 

160.17 

5450 

iso-thiocyanate (n) 

n-propyl mustard oil 

CHs-CHzCHz-NrCS 

IV-145 

101 .16 

5451 

thiocyanate (iao) 


(CH 3 ) 2 CHSCN 


101.16 

5452 

p-toluene sulfonate 

(n) 

CH 3 C 6 H 4 SO 3 C 3 H 7 


214.27 

5453 

urea (n) 


C 3 H 7 NHCONH 2 

IV-142 

102.14 

5454 

urethane (n) 


C 3 H 7 NHCO 2 C 2 H 5 

IV-143 

131 .17 

5455 

ri-valerate (n) 


C 4 H 9 CO 2 C 3 H 7 

11-301 

144.21 

5456 

iso- valerate (n) 


C 4 HgCOz'CHz'CzHs 

11-312 

144.21 

5457 

iso- valerate (iso) 


C4H9C02CH(CH3)2 

11-312 

144.21 

5458 

Propylal (n) 

methylene diPr ether 

CH2(0CH2C2H5)2 

1-575 

132.20 

5459 

Propylene 

propene 

CHjCHiCHz 

1-196 

42.08 

5460 

bromohydrin 

/3-Br-propyl alcohol 

CHsCHBrCHzOH 

*1-181 

139.00 


(prim) 





5461 

chlorohydrin 

2 -chloro-propanol -1 

CH 3 CHCICH 2 OH 

1-356 

94.54 


(prim) 





5462 

chlorohydrin (sec) 

1 -chloro-propanol -2 

CH 3 CHOHCH 2 CI 

1-363 

94.54 

5463 

cyanide 


CH 3 CH(CN)CH 2 - 

11-640 

94.11 




CN 



5464 

diamine (dl) 

1 , 2 -diamIno- 

CH3CH(NH2)CH2- 

IV-257 

74.13 



propane 

NHz 



5465 

glycol (a) 

propandiol- 1,2 

CH 3 CHOHCH 2 OH 

1-472 

76.09 

5466 

glycol acetate, di- 


(CH 3 C 02 ) 2 CH 2 

11-142 

160.17 




CH(CH3) 



5467 

glycol acetate, 


CH 3 C 02 CH 2 CH 0 H- 

11-142 

118.13 


mono-(o) 


CH 3 



5468 

oxide ( 1 , 2 ) 


CH 3 CHCH 2 O 

1 1 

XVII -6 

58.08 

5469 

oxide (1,3) 

trimethylene oxide 

1 1 

CHz-CHz-CHzO 

1 1 

XVII -6 

58.08 

5470 

Prostigmine 

(1,3) 

1 1 

Br(CH3)3NC6H4- 


303.20 


bromide 


02CN(CH3)2 




Propyltdone dibromide 1863 
Propyliddne dichloride 2050 
Propyl idene dichloride {iao) 2053 
Propyne 225 
Propynoic acid 6348 


Propynol 5341 
Protagon 3960 
Protocatechuic acid 2319 
Protocatechuic aldehyde 231 1 
Protocatechuic aldehyde ethyl 


Protocotoin 6326 
Protopine, cf. aikd. 
Proto veratrine, cf. aIkd. 
Prulaurasin. cf. Qlcde. 
ether 3188 Fruaetc acid 3715 





ORGANIC COMPOUNDS 


899 


No. 


5429 

5430 

5431 

5432 

5433 

5434 

5435 

5436 

5437 

5438 

5439 

5440 

5441 

5442 

5443 

5444 

5445 

5446 

5447 

5448 

5449 

5450 

5451 

5452 

5453 

5454 

5455 

5456 

5457 

5458 

5459 

5460 

5461 

5462 

5463 

5464 

5465 

5466 

5467 

5468 

5469 

5470 


Crystalline 
Form and 
ColcMP 

Specific 

Melting 
Point °C. 

Boiling 

Solubility in 100 Parts 

Gravity 

Point °C. 

Water 

Alcohol 

Ether 

col. Iq. 

1.104*5® 

-22 

1 28-9^°^ 

si. s. 

CD 


Iq. 

Iq. 

cr. 

1 . 01 50® 

26 

221-6 

228 

V. si. s. 

V. si. s. 

s. 

s. 

S. 

1 . 0090® 

21-2 

230-2 

V. si. s. 

8 . 


Iq. 

1 . 01220 ° 

15-6 

214-5 

V. si. s. 

00 

GO 

cr. 


26 

228 




nd. 

0 . 99020° 

61 

228.2-9.2 

V. si. 8 . 

31625° 

35025° 

oil 

1 . 021 -’^® 
0.987^^-^® 

0.953H° 

0.990^^-° 


168-70*00mm 






218-21 




col. Iq. 

Iq. 


189-90 





11 

231727mm 


00 

CO 

Iq. 

col. Iq. 

0 . 985|^® 


22n746mm 




0 . 883-^^ 

-76 

122-3 

0.5 

00 


col. iq. 

Iq. 

Iq. 

Iq. 

col. Iq. 
col. Iq. 
oil 

0 . 8930° 


109-1 1750mm 




<1 


165-8 




0 . 9340 ° 


158-9 

si. s. 



0 . 9440 ° 


177-8 



1 099*5° 

1 .01 025° 


238-40 

1 90-21 8nim 



V. si. s. 


00 

1.302^® 


84 




92-3 

s. 

2.8 c. chi. 


col. cr. 



Iq. 

0.978J^® 

1 52 . 7743m.n 







Iq. 

col. Iq. 

cr. 

0.96320° 


1 52-3754.nm 

1 G4-6*0a‘«» 

i. 




107 

s. 



Iq. 

Iq. 

col. Iq. 
col. Iq. 

Iq. 

col. gas 


192-3 




0.8850° 

0.863-^® 

0.854*7° 


167.5 

155.9 

i. 

CD 

00 ; CO chi. 

00 


1 42756min 



0.83420° 


137-8 




(A)1 .498 

-185 

— 48749iuin 

44 . 6 cc. 

1 200 cc. 

500 oc. ac. 

Iq. 

col. iq. 

col. iq. 
col. Iq. 

col. Iq. 

col. oil 
cot. Iq. 

col. Iq. 

col. Iq. 

Iq. 

wh. cr. pd. 

0.609-^^-® 


52-3*5'®“ 




1 . 1 0320 ° 


133-4 

s. 

So 

8. 



1 26-77€2mm 

00 

cx> , 


12 

252-4 




0.878*5° 

119-20 

CO 



1 .040*0 •‘♦° 


188-9 

1 86758mm 

10 

GO 

8 

1 . 05520 ° 


182-3 

S. 



0.831f^® 


35 

3330 ° 


GO 


50 




176 d. 

V. s. 









PS (puking stuff) gas 4697 
Pseudoaconitine, of. aikd. 
Pseudochlorogenin 1478 
Pseudocinchonine, of. aikd. 
Pseudocumene 6254 


Pseudocumidine 6250 
Pseudocumene 6254 
Pseudocumenol 6265 
Pseudoephedrine 2878 
Peeudomorphine, cf. aIkd. 


Pseudopelletierine, cf. eikd. 
Pseudopunicine, cf. aikd. 
Pseud osar sasapogenin 5602 
Pseudotropine, cf. atkd. 
Pukateine, cf. aikd. 






«00 


PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

5471 

Pulegol (iso)(d) 


C 10 H 17 OH 

VI-65 

154.24 

5472 

Pulcgona 


CioHifiO 

VII-81 

152.23 

5473 

Purina 


C 5 H 4 N 4 

XX VI-354 

120.11 

5474 

Putrascina 


NH2(CH2)4NH2 

IV-264 

88.15 

5475 

hydrochloride 


C4Hi2N2-2HCI 

IV-264 

161.08 

5476 

Pyrantin 

p-ethoxyphenyl- 

succinimide 

C2H50C6H4- 

N(C0CH2)2 

XXI-377 

219.23 

5477 

Pyrazina 

1,4-diazine 

N:CHCH:NCH:CH 

1 1 * 

XXIII-91 

80.09 

5478 

Pyrazola 


N:CH-CH:CHNH 

1 1 

XXIII-39 

68.08 

5479 

Pyrazolina 


N.-CH.CHiCHz-NH 

1 1 

XXIII-28 

70.09 

5480 

Pyrazolone (5) 

1 , 2 -pentadiazenone 

C0CH2-CH:NNH 

i 1 

XXIV-13 

84.08 

5481 

Pyrana 


Ct«Hio 

V-693 

202.24 

5482 

Pyridazina 

1 , 2 -dia 2 ine 

N:CHCH:CH.CH:N 

1 1 

XXIII-89 

80.09 

5483 

Pyridine 


C 5 H 5 N 

XX-181 

79.10 

5484 

hydrochloride 


C 5 H 5 NHCI 

XX-189 

115.56 

5485 

hydrochloride 


C 5 H 5 N- 2 HCI 

XX-189 

152.03 

5486 

carboxylic acid ( 2 ) 

picolinic acid ( 2 )(a) 

C 5 H 4 NCO 2 H 

XXII-33 

123.11 

5487 

carboxylic HCI ( 2 ) 

a-picolinic HCI 

CSH 4 NCO 2 HHCI 

XXII-34 

159.57 

5488 

carboxylic acid (3) 

nicotinic acid (3)05) 

C 5 H 4 NCO 2 H 

XXII-38 

123.11 

5489 

carboxylic HCI (3) 

nicotinic HCI 

C 5 H 4 N-C 02 HHCI 

XXII-39 

159.57 

5490 

carboxylic HNO 3 

nicotinic nitrate 

CsH 4 N-C 02 HHN 03 « 

H 2 O 

XXII-39 

204.14 

5491 

3-carboxylic acid 
flavianate 

nicotinic flavianate 

C6H502N- 

CioHeOgNzS 


437.33 

5492 

3-carboxyiic acid 
picrate 

nicotinic acid 
picrate 

CgHsOzN- 

C 6 H 3 O 7 N, 

♦XXII-503 

352.22 

5493 

3-carboxylic amide 

nicotin(ic)amide 

C 5 H 4 NCONH 2 

XXII-40 

122.12 

5494 

3-carboxylic amide 
flavianate 

nicotinamide flavi- 
anate 

CgHeONg- 

CioHg08N2S 


436.35 

5495 

3-carboxylic amide 
picrate 

nicotinamide 

picrate 

C 6 H 6 ON 2 C 6 H 3 O 7 N 3 


351 .23 

5496 

carboxylic acid (4) 

iso-nicotinic acid (4) 

C 5 H 4 NCO 2 H 

XXII-45 

123.11 

5497 

dicarboxylic acid 
(2,3) 

quinolinic acid 

C5H3N(C02H)2 

XXII-150 

167.12 

5498 

dicarboxylic acid 
(2,4) 

lutidinic acid (2,4) 

C5H3N(C02H)2H20 

XXII-153 

185.13 

5499 

dicarboxylic acid 
(2,5) 

iso-cinchomeronic 

acid 

C5H3N(C02H)2H20 

XXn-153 

185.13 

5500 

dicarboxylic acid 
( 2 , 6 ) 

dipicolinic acid 

C5H3N(C02H)2- 

liHzO 

XXII- 154 

194.14 

5501 

dicarboxylic acid 
(3,4) 

cinchomeronic acid 

CsH3N(C02H)2 

XXII-155 

167.12 

5502 

dicarboxylic acid 
(3,5) 

dinicotinic acid 

C5H3N(C02H)2 

XXII-160 

167.12. 

5503 

pentacarboxylic 

acid 


C5N(C02H)5'2H20 

XXII-190 

335.18 

5504 

pentacarboxylic 

acid 


C5N(C02H)5-3H20 

XXn-190 

353.20 

5505 

sulfonic acid (3) 


C 5 H 4 NS 03 H 

XXII-387 

159.16 


Puking stuff gets 4697 Purpuroxanthin 2298 Pyrantone>A 1663 

Pulegomenfttol 4025 Purpuroxanthin carboxylic Pyridone 3812-4 

Pulsatilla camphor 510 acid 2305 Pyridyl-methyl-pyrroiidine. cf. aikd. 

Punicine, cf. aIkd. Pyracetosalyl 566 Pyridyi-piperidinc, cf. aIkd. 

Purpurin 6213-4 Pyramidon 363 Pyro alcohol 4100 



ORGANIC COMPOUNDS 


Crystalline „ 

Form and Specific 

Color Gravity 

col. Iq. 0.911-2^° 

col. Iq. 0.932|^° 


Melting 
Point ®C. 


0.877-V^° 


nd./ 
toluene 
It. yel. pr. 
Iq. 

col. Iq. 
hyg. pl./al. 
pr. 

nd./al. 

rhb. 

nd./al. 

pr./aq. 

If. or pr./ 
aq. 

yel. pl./al. 

pa. yel. pi. 

or nd./aq. 
col. nd./bz. 
pa. yel. cr./ 
75% al. 
yel. pi. or 
nd. 

nd./aq. 
col. mn./ 
aq. 

pl./aq. 


1 . 107-V- 
0 . 982 ^-® 


6603 cr./et. 
6504 cr./aq. 
5505 nd. or If. 


-42 
82 
46-7 
137-9 
21 0-25 d. 
235.2 
274-5 
192-4 


133 

269-70 d. 


317 ** 
d. 110 
(slow) 
248-50 

236-7 
(anh.) 
226 d. 

(anh.) 
258-9 d. 

323 d. 

-HzO, 100 

d. 220 
(anh.) 
d. 


Boiling 

1 Solubility in 100 Parts | 

Point ®C. 

Water 

Alcohol 

Ether 

86-9’®“™ 

V. si. s. 



224754mm 

i. 

GO 

00 

d. 

s. 

8. h. 

8. toluene 

158-60 

V. 8. 








0.08’7»; 

8. h. 

i. 


1 . 2’®o® 



118768mm 

00 

8. 

8.; s. HCI 

186-8 

8. 

8. 

8.; 8. bz. 

144 

CD 

00 

si. 8. 

subl. d. 

s. 

V. 8. 

V. Sl. 8. 

>360 

i. 

3. 1 h. abs. 

V. 8. 

208 

00 ; 8. HCI 

s.; i. Ig. 

8. ; 8. bz. 

115-6* 

00 

CO 

8. 

218-9 

8. 

S. 

i.; 8. chi. 

d. > 55 




d. -COz 

V. s. 

V. S. 

V. sl. s. 

subl. 

8. h. 

s. h. 

V. sl. s. 



s. 







8. h. 

si. s. abs. 

i. 


8. h. 

8l. 8. abs. 

i. 


100 

66.6 

V. sl. 8. 


s. 

si. s. abs. 

i. 


8. h. 

si. s. abs. 

i. 

d. 

s. h. 

si. 8. h. 

V. sl. s. 

d. > 190 

0.67®; 

si. s. ; s. 

0.02; 1. bz. 

(rapid) 

8. h. 

alk. 



V. s. h. 

s. h. 

i. 

subl. d. 

si. s. h. ; 

V. si. s. 

V. sl. 8. 


s.h.HCI 




si. s. c. 

V. si. s. 

V. sl. 8. 

subl. d. 

si. s. h. 

si. s. 

!.; i. chi. 

subl. si. d. 

V. si. 8. 

V. si. s. 

V. sl. 8.; 3. 




HCI 

d. 

8. 


V. sl. 8. 


8. 


V. sl. 8. 


V. 8. 

V. si. s. 

i. 


* Liquid 4- 3 H 2 O, b. p. 92-3®. Pyrocatechuic acid 2312 Pyroligneous spirit 4100 

** Sealed tube. Pyrodin 111 Pyromellitic acid 682 

Pyrocatechin 2312 Pyrogallic acid 6216 Pyromucic acid 3340 

Pyrocatechol 2312 Pyrogallol 6216 Pyromuc(ic)amid6 3341 

**vrocatechol ethyl ether 2927 Pyrogallol carboxylic acid 6220, 6223 Pyromucic anhydride 3343 





PHYSICAL CONSTANTS OF 




No. 

Name 

Synonym 

Formula 

BeU. 

Ref. 

Formula 

Weight 

5506 

Pyridine tricarboxy- 

a-car boci nchomer- 

C5H2N(C02H)3- 

XXII-182 

238.15 


lie acid (2,3,4) 

onic acid 

liHzO 



5507 

tricarboxylic acid 

berberonic acid 

C5H2N(C02H)3* 

XXII- 185 

247.16 


(2,4,5) 


2 H 2 O 



5508 

tricarboxylic acid 

trimesitinic acid 

C5H2N(C02H)3- 

XXII-185 

247.16 


(2,4,6) 


2 H 2 O 



5509 

tricarboxylic acid 

/S-car boci nchomer- 

C5H2N(C02H)3* 

XXII- 186 

265.18 


(3,4,5) 

onic acid 

3 H 2 O 



5510 


2- M e-3-O H-4,5-di- 

C 8 H 11 O 3 N 


169.18 



(hydroxymethyl)- 

pyridine 




5511 



CsHiiOsN-HCI 


205.64 

5512 



CH 3 OCBH 10 O 2 N 


183.20 

5513 

Pyrimidine 

m-diazine (1,3) 

CHrCH-bHrN-CHrN 

1 1 

XXIII-89 

80.09 

5514 

Pyrocoll 


C 4 H 3 N:(C 0 ) 2 :N- 

XXIV-403 

186.16 




C 4 H 3 



5515 

Pyrogallol dimethyl 

2 , 6 -di MeO-phenol 

(CH 3 0 ) 2 C 6 H 3 * 0 H 

VI-1081 

154.16 


ether (1,3;2) 





5516 

triacetate (1,2,3) 

lenigalioi 

C6H3(02CCH3)3 

VI- 1083 

252.22 

5517 

trimethyl ether 

(1,2,3) 

C6H3(0CH3)3 

VI- 1081 

168.19 

5518 

Pyrone (1,4) 


C 5 H 4 O 2 

XVII-271 

96.08 

5519 

Pyronine 


CuHjqONzCI 

XVIII-596 

302.80 

5520 

Pyrotartaric acid 

methyl succinic 

H02C(CH3)CH* 

11-636 

132.11 


(dl) 

acid 

CH 2 C 02 H 



5521 

Pyrrole 


(•CH:CH)2:NH 

XX-159 

67.09 

5522 

carboxylic acid (a) 

( 2 ) 

C 4 H 3 NH(C 02 H) 

XXII-22 

111.10 

5523 

Pyrrolidine 

tetrahydropyrrole 

(CH 2 ) 4 :NH 

XX-4 

71.12 

5524 

Pyrroline 

dihydropyrrole 

CH 2 -CH 2 NHCH:CH 

1 1 

XX-133 

69.10 

5525 

Pyruvic acid 

pyro-racemic acid 

CH 3 COCO 2 H 

III-608 

88.06 

5526 

amide 


CHa-COCONHz 

III-620 

87.08 

.5527 

nitrile 

acetyl cyanide 

CH 3 COCN 

III-620 

69.06 

5528 

Quinaldine car- 

2-Me-quinoline-3- 

CH 3 C 9 H 5 NCO 2 H 

XXII-83 

187.19 


boxylic acid (3) 

carboxylic acid 




5529 

4-carboxylic acid 

aniluvitonic acid 

CHjCgHsNCOzH- 

XXII-85 

187.19 




aq. 



5530 

5-carboxylic acid 

(2;5) 

CH 3 C 9 H 5 NCO 2 H 

XXII -86 

187.19 

5531 

6 >carboxyiic acid 

(2;6) 

CH 3 C 9 H 5 NCO 2 H 

XXII-87 

187.19 

5532 

8 -carboxylic acid 

(2;8 

CH3C9H5N-C02H- 

XXII-87 

214.21 




1 IH 2 O 


[ 

5533 


quinoline- 2 -car- 

C9H6NC02H-2H20 

XXII-71 

209.20 



boxylic acid 




5534 

Quinazoline 


C 6 H 4 CH:NCH:N 

1 1 

XXIII-175 

130.14 

5535 

Quinhydrone 


C6H402 C6H4(0H)2 

VII-617 

218.20 

6536 

Quinic acid (1) 


(H0)4C6H7C02H 

X-535 

192.17 

6537 

Quininic acid 

6 -MeO-cinchoninic 

CH 3 OC 9 H 5 NCO 2 H 

XXII-234 

203.19 


(6;4) 

acid 




6538 

Quinoline 

leucoiine 

C 9 H 7 N 

XX-339 

129.15 

5639 

ethiodide 


C9H7N-(C2H5l) 

XX-353 

285.13 

5640 

Quinoline (iao) 


C 9 H 7 N 

XX-380 

129.15 


Pyromucyl chloride 3344 Pyroxanthin 2258 Quercetin 5807 

Pyroracemic acid 5525 Pyrrodiazole 6080 Quercetin methyl ether 5556 

Pyroracemic aldoxime 4873 Pyrrolidine carboxylic acid 5335 Quercimelin, cf. glcde. 

Pyrosal 566 Pyrrolidone 3936 Quercitol 1608 

Pyrotritarlo acid 6396 Quebrachino, cf. alkd, Quercetrin, cf. glcde. 




ORGANIC COMPOUNDS 


60S 


Crystallixie „ _ 

Form and Specific 

Color Gravity Point °C. 


Bc^ng 
Point ®C. 


Solubility in 100 Parts 
Water 1 Alcohol j Eti 


rhb./aq. 


249-50 d. 

-H 2 O, 115- 

18®; s. h. 

si. 8 . 

i.; i. bz. 



(anh.) 

20 




tri. 


243 


8 . aq. a. 

si. s. h. 

i. ; i, bz. 

pl./aq. 


227 d. 

subl. d. 

V. si. s. 

si. s. 

si. s. 

H 2 SO 4 


(anh.) I 





pi. or If. 


d. 261 1 

-H 2 O, 115 

s. h. 




(anh.) 
160 d. 


s.; 8 . act. s.;sl. s. 

CHCI3 


cr./chl. Ig. 
cr. 


yel. mn. 
mn./aq. 


I-; s. c. 
H2SO4 

1 .8130 


V. si. s. c. V. sl.s.; 

s. ac. 


wh. cr. pd. 
rhb. 


1 . 099^1 

1 . 19040.30 


0.85222 50 

0.910^*’ 


131 

d. 208.5 
87.5-8.5 
90-1 


66200 ^ g 

i.; i. alk. s.; s. bz. 


d. aq. alk. 

V. 8. 


col. Iq. 
pl./al. 

Iq. 

1 . 267-^:^® 

13. 6± 
124-5 

165 si. d. 
subl. 100 

93 

00 

V. S- 

CO 

S. 

sl. s. c. bz. 

nd./al. or 


235-8 d. 


i. 

V. sl. 8. 

V. sl. s. 

bz. 







yel. nd./ 


! 244-6 d. 

[ subl. d. 

sl. s.; s. 

sl. s.; 1 . h. 

sl. s.; i. 

aq. 




h. ac. 

chi.; s. a. 

pet. 

nd./al. 


285 d. 

[ subl. d. 

V. sl. s. 

s. ; s. h. a. 

i.; i. bz. 

nd./al. 


259-61 

: subl. d. 

V. sl. s. h. 

s. h. 


nd./aq. 


151 


V. s. h. 

s. ; s. a. 

s. alk. 

nd./aq. 

! 

156 (anh.) 

-H 2 O, 100 

s. h.; 

s. 

s. h. bz. 





s. alk. 



pi. /pet. 


48.0-8.5 

243^2nim 

V. s. 

1 

s. 

s. 

red brn. 

1.401 200 

171 

subl. sl. d. 

1 

I s. h.; s. 

s. 

s.; d. chi. 

rhb. 




NH4OH 



mn./aq. 

1.637 

162-3 

d. 

409° 

s.; s. ac. 

V. sl. s. 

yel. pr./ 


280 d. 


V. sl. s. c. ; 

1 .2 h. 

V. sl. s. ; V. 

aq. HCI 




s. alk. 

abs.; s. a. 

sl. s. bz. 

hyg. Iq. 

1 . 095200 

-15 

237. 1747mm 

1 6 

CO 

8 

a 

0 

yel. mn./al. 


1 59-60 


30125° 

1 .825° chi. 

i.; s. al. 

pi. 

1.099^° 

24.6 

240.5763mm 

sl. s. 


s. a. 


* Sealed tube. 

Quercitrinic acid, cf. glcde. 
Quinaldic acid 5533 
Quinaldine 4367 
Quinaldine ethiodide 4368 


uinalizarin 5801 
uinanisole 4083 
uinazine 5548 
uinicine, cf. aikd. 
uinidine, cf. aikd. 


uinine, cf. aikd. 
uinizarin 2299 
uinizarin amide 327 
uinoform, cf. aikd. 
uinol 2314 


S uinoline blue 1580 
uinoline carboxylic 
acid 5533 

Quinolinic acid 5497 







604 


PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

5541 

Quinone (o) 

o-benzoquinone 

CH(CH)3C0C0 

1 1 

VII-600 

108.09 

5542 

Quinone (p) 

quinone 

C0:(CH:CH)2:C0 

VII-609 

108.09 

5543 

chlorimide (1,4) 


0:C6H4:N-CI 

VII-619 

141.66 

5544 

dichlordiimide (p) 


CIN:C6H4:N.CI 

VII-621 

175.02 

5545 

dioxlme (p) 


H0N:C6H4:N-0H 

VII-627 

138.12 

5546 

monoxime (p) 

p«nitrosophenol 

0:C6H4:NOHor 

VII-622 

123.11 



tautomer 

HOC6H4-NO 



5547 

monoxime Na 

(sodium salt) 

Na0C6H4N0-2H20 

VII-624 

145.10 

5548 

Quinoxaline 

quinazine 

C6H4N:CHCH:N 

1 1 

XXIII-176 

130.14 

5549 

Rafflnose 

melitose 

C 18 H320t6’5H20 


594.52 

5550 


2,4-diOH-aceto- 

(HOzCcHs-COCHj 

VIII-266 

152.14 



phenone 




5551 

Resazurin 

“azoresorcin** 

C, 2 H 704 N 

XXVII-128 

229.18 

5552 

Resorcinol diacetate 

(1,3) 

C6H4(02C-CH3)2 

VI-816 

194.18 

5553 

di benzoate 

(1,3) 

C6H4(02C*C6H5)2 

IX-131 

318.31 

5554 

Resorufln 

9-OH-iso- 

HOCizHeONiO 

XXVII- 

213.18 



phenoxazone 


128 


5555 

Retene 

1-Me-7-isoPr- 

CisHjg 

V-683 

234 . 32 



phenanthrene 




5556 

Rhamnetin 

quercetin-7-Me- 

Ci6Hi2C)7 

XVIII-245 

316.26 



ether 




5557 

Rhamnitol 

rhamnite 

CH3C5HnOs 

1-532 

166.17 

5558 

Rhamnose (0) 

isodulcite 

CeHiaOs’ H 2 O 

1-870 

182.17 

5559 

phenylhydrazone 


C6Hi204:NNHC6H5 

XV-216 

254.28 

5560 

Rhodanine 

rhodanic acid 

SCHz-CONHCS 

I 1 

XXVII-242 

133.18. 

5561 

Rhodeose 


1 t 

CsHi, 04CH0 

1-876 

164.16 

5562 

Rhodoxanthin 



C 40 H 50 O 2 

XXX -101 

562.80 

5563 

Riboflavin 

vitamin B 2 or G 

C 17 H 20 O 6 N 4 


376.36 

5564 

Ribose (d) 


C 4 H 9 O 4 CHO 

1-859 

150.13 

5565 

phenylhydrazone 


C5H,o04:N-NHC6H5 

XV-215 

240.25 


(1) 





5566 

Ricinelaidic acid 


C 18 H 34 O 3 

III-388 

298.45 

5567 

sodium saltf 


Ci7H330-C02Na 


320.44 

5568 

Ricinoleic acid 


C 18 H 34 O 3 

III-385 

298.45 

5569 

Ricinstearolic acid 


CeHiaCHOHCHzC: 

III-391 

296 . 44 




C-CrHuCOaH 



5570 

Rosaniline (3- Me; 

fuchsine carbinol 

(CH3C6H3NH2)- 

XIII-763 

319.39 


4,4',4"-NH2) 

base 

C0H(C6H4NH2)2 



5571 

hydrochloride 

fuchsine 

C 2 oH 2 oN 3 CI’aq. 

XIII-765 

337.84 

5572 

Rosinduline 


HN:C,oH5:NC6H4N* 

1 1 

XXV-348 

321 . 36 




CsHs 



6573 

Rosollcacidt 

4,4'-diOH-3-Me- 

C 20 H 16 O 3 

VIII-365 

304.33 


1 

fuchsone 





t Usually a mixture of salts of fatW acids from castor oil. t See also No. 593. 

Quinone*imide>oxime 4875 Ratanhin 4406 Resorcinol dimethyl ether 2407 

Quinophan 5234 Redoxon 586 Resorcinol ethyl 'ether 2928 

Qutnophenol 3825 Resazoih 5551 Resorcinol methyl ether 4080 

Quinosol 3827 Resorcin yettow 2308 Resorcinol monacetate 114 

Quinotoi 1386 Resorcine 2313 Resorcinol phthalein 3250 

Quinotoxine, cf. aikd. Resorcinol 2313 Resorcinol phthalin 3254 

R acid 4491 Resorcinol blue 3938 Resorcyi aldehyde (0) 2310 

Racemic acid 5690 Resorcinol diethyl ether 2092 Resorcyi Ic acid 2316, 2318, 2320 





ORGANIC COMPOUNDS 


. 605 


No. 

Crystalline 
Form and 
Color 

— 

Specific 

Gravity 

Melting 
Point °C. 

Boiling 
Point °C. 

Solubility in 100 Parts 

Water 

Alcohol 

Ether 

5541 



d. 60-70 





5542 

yel. mn./ 

1.318-^^° 

115.7 

subl. 

V. si. s. c. 

8.; 8. h. Ig. 

8. 


aq. 







5543 

yel. Iq. 


85-6 

expl. 

s. h. 

8. 

8. ; 8. a. 

5544 

nd. /aq. 


126 d. 


V. si. s. h. 

V. 8. h. 


5545 

col. or yel. 


d. 240 ± 


V. si. s. aq. 







NH4OH 

NH4OH 


5546 

It. yel. rhb. 


124-6 

d. 144 

8. h. 

V, 8. 

V. 8. 

5547 

red nd./al. 


-2H2O, 100 


V. s. 

8. ; 8. act. 

i. 

5548 

cr. 

1.133-^^" 

29-30 

225-6 

s. c. ; si. 

00 

00 ; CO bz. 






s. h. 



5549 

cr./aq. 

1.4650° 

87 partly; 

-H2O, 110 

I4.3200; 

0. 120° 





118-9 


00 h. 






(anh.) 





5550 

col. cr. 

1.18’^’° 

144-6 

d. 

8. pyr. 

8. h.; s. ac. 

i. ; i. bz. 

5551 



d. 



si. 8. 


5552 




278 si. d. 




5553 

pl./al. 


117 




518 ° abs. 


5554 

brn./HCI 




i.; s. alk. 

V. si. 8. 

i. 

5555 

If./al. 

1 .13^6° 

98-9 

390-4 

i.; s. bz. 

69 h. ; 8. 

V. 8. h. 







CS 2 


5556 

yel. n.d/al. 


>300 


V. 8l. 8. h. 

8. h. 

8. alk. 

5557 

tri. 


121 


V. 8.; si. 8. 

V. 8.; si. 8. 

V. si. 8. 






act. 

chi. 


5558 

col. mn. 

1.471^° 

126 


60.821° 

54 Me al. 

i. 

5559 

col. If. 


159 


1 .25»s° 


i. 

5560 

pa. yel. 


168-70 d. 


0.225°;s. 

V. 8. ; 8. 

V. 8.' 


pr./al. 




h.;s.alk. 

NH4OH 


5561 

nd. 


144 


V. 8. 

V. si. 8. 


5562 

b. bl. If./ 


219 


i.; si. 8. 

V. 8l. s.; si. 

8. pyr.; 


bz. Meal. 




bz. i 

8. chi. 

i. pet. 

5563 

or. yel. nd. 


286 d. • 


0 . 325 ° 1 

i. abs. 

i. ; 8. pyr. 

5564 

pl./abs. al. 


87 


s. 

si. s. 


5565 

col. cr. 


1 54-5 si. d. 


V. S. i 



5566 

nd. /al. 


53 

240 - 210 nin> 


V. 8. 

V. si. s. pet. 

5567 

wh. yel. pd. 




s. 

8. 

5568 

Iq. 

0.95416° 

4-5 

226 - 810 mm 

i. 

00 ; a? chi. 

00 

5569 

nd. /al. 


53 

26010 oam 


s. 

s. 

5570 

col. nd./aq. 


186 d. 


V. si. 8.; 

8l. 8. 

i. 






8. a. 



5571 

gn. rod 

1.22 

d. > 200 


0.3 

S. 

i.;s. HCI 

5572 

brn. nd./ 


198-9 


i. 

8. 

8. ; 8. bz. 


et. 







5673 

red If. 


308-10 d. 

d. 

0.1225° 

V. s. h. 

sl. 8.; 8. 








alk. 


Rhamnin, cf. glcde. 
Rhamnite 5557 
Rhamnocitrin 09) 5556 
Rhamnoxanthin, cf. glcde. 
Rheadin, cf. aikd. 

Rheic acid 2306 
Rhein 2306 
Rho acid 553 
Rhodaltine 221 


Rhodamine-B 5766 
Rhodanic acid 5560 
Rhodeoretin, cf. glcde. 
Rhodinal 1516 
Rhodinol 1519 
Rhodol 4117 
Rhoeadine, cf. aIkd. 
Rhubard yellow 2306 
Ricidine, cf. aikd. 


Ricinine, cf. aikd. 

Robinin, cf. glcde. 

Rodinal 349 
Rongalite-C 3295 
Rosolic acid (p) 593 
Rubeanic acid 2821 
Ruberythric acid, cf. glcde. 
Rubiadin glucoside, cf. glcde. 
Rubianic acid, cf. glcde. 





m 


PHY!§ICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

5574 





394.41 

5575 

Rufigallic acid 

1,2,3,5,6,7-hexa- 

C,4H202(0H)6 

VIII-567 

304.20 



OH-anthraquinone 




5576 

Sablnene 


CioHis 

V-143 

136.23 

5577 

Saccharic acid 


(CH0H)4(C02H)2 

III-577 

210.14 


(d or 1) 





5578 



(CH0H-CHC02H)20 


192.12 

5579 

Saccharin 

o-benzoyl sulfimide 

C 6 H 4 CO.NH.s62 ' 

XXVII- 

183.18 




1 1 

168 


5580 

soluble 

(sodium salt)t 

C 7 H 403 NSNa. 2 H 20 

XX VII- 170 

241.20 

5581 

Safrole 

3,4-methylenedioxy- 

CHaOirCeHa* 

XIX-39 

162.18 



allylbenzene 

CHz-CHrCHa 



5582 

>so-Safrole 

3,4-methylenedioxy- 

CHzOzrCsHB- 

XIX-35 

162.18 



propenylbenzene 

CH:CHCH3 



5683 

Salicyl-acetic acid 


C6H4(0CH2C02H). 

X-69 

196.15 




CO 2 H 



5584 

aldehyde triacetate 

acetylsalicylalde- 

C6H4CH;(02CCH3)2. 

VIII-45 

266 . 24 



hyde diacetate 

O 2 C.CH 3 



5585 

salicylic acid 

disalicylic acid; 

H0C6H4C02.C6H4- 

X-84 

258.22 



salysal; diplosal 

CO 2 H 



5586 

Salicylidene- 


H 0 C 6 H 4 .CH:N. 

VIII-47 

163.17 


acetamide 


COCHs 



5587 

benzamide 


H 0 C 6 H 4 .CH:N. 

IX-212 

225.24 




COCsHs 



5588 

p-phenetidine 

malakin 

H 0 C 6 H 4 CH:N. 

XIII-458 

241.28 




C 6 H 4 OC 2 H 5 



5589 

2 -thiohydantoin 

5-(2-hydroxyben- 

HO.C 6 H 4 CH: 

*XXV-502 

220.24 



zal)- 2 -thio- 

C 3 H 2 ON 2 S 





hydantoin 




5590 

Salipyrine 

antipyrene 

C 18 H 18 O 4 N 2 

XXIV-32 

326.34 



salicylate 




5591 

Salyrgan 

mersalyl 

CuHieOeNHgNa 


505.87 

5592 

Salvarsan 

arsphenamine; 

(:AsC6H3(OH)NH2. 

* XVI- 507 

475.01 


(1-As;3-NH2; 

“606” 

HCI) 2 . 2 H 20 




4-0 H) 





5593 

Salvarsan (neo) 

neoarsphenamine; 

» NH2(OH)C6H3 As:As- 

*X VI-508 

466.13 



novarsenobenzol 

C 6 H 3 ( 0 H)NH- 






CHzOSONat 



5594 

Santalic acid 


Cl 5 Hi 4O5 


274 . 26 

5595 

Santalol (a) 

arheol 

C 15 H 240 

VI-558 

220.34 

5596 

Santylyl salicylate 

santyl 

H0-C6H4.C02.Ci5H23 

X-80 

340.44 

5597 

Santonic acid 


C 15 H 20 O 4 

X-804 

264.31 

5598 

Santonin 

santoninic anhydride 

C 15 H 18 O 3 

XVII-499 

246.29 

5599 

Santonin ic acid 


C15H20O4 

X-962 

264.31 

5600 

Sarcosine 

7V-methyl glycine 

CH 3 NH.CH 2 .CO 2 H 

1 IV-345 

89.09 

5601 

hydrochloride 


C 3 H 7 O 2 NHCI 

IV-345 

125.56 

5602 

Sarsasapogenin, 

pseudo-smilagenin 

C 27 H 44 O 3 


416.62 


pseudo 





5603 

Schon berg's 

benzylimido-di-(4- 

(CH 30 .C 6 H 4 ) 2 C: 


331.40 


reagent 

methoxyphenyl) 

NCHzCeHs 





methane 





t Usually with 5% H 2 O. 
Rubiazol 5337 
Rufiopin 5799 
Rufol 2293 
Rumpff acid 4512 
Rutaecarpine, cf. alkd. 
Rutin, cf. glcde. 
Rutyiidene 6382 


t Contains also solvent and inorganic salts. 

S acid 339, 344 Salicin, cf. glcde. 

Sa acid 4533 Salicoyl-phenol 2323-5 

Sacchar(in)ol 5579 Salicoyl-resorcinol 6225 

Saccharinose 5579 Salicyl-acetophenone 3763 

Safranone 670 Salicyl alcohol 3750 

Salamid 3738 Salicyl aldehyde 3733 

Saiazoion 5590 Saiicyl-aldehyde ethyl ether 2914 



ORGANIC COMPOUNDS 


607 


No. 

Crystalline 

Specific 

Melting 

Boiling 

Solubility in 100 Parts 


Color 

Gravity 

Point ®C. 

Point ®C. 

Water 

Alcohol 

Ether 

5574 

pl./al. 


163 











act. 

pet. 

5575 

red cr. 












H 2 SO 4 

s. alk. 


5576 

Iq. 

0.848H° 


164-5 

i. 

00 

cx> 

5577 

syrup 






}. 

5578 

rhb. 


185 

d. 

s. 

s. 

V. sl. 8. 

5579 

mn./act. 


225-8 si. d. 

subl. 300 

0.4250; 

3.1 c.; sl. 8 . 

1 .05c.;s. 





in vac. 

sl. s. h. 

chi. 

alk. carb. 

5580 

col. pd. 




83 

2.2 


5581 

col. mn. 


11.2 

233-4 

i. 

s. 

00 ; CO chi. 

5582 

col. Iq. 

1 . 122 -\®-° 

6-7 

252-3 

1 . 

00 

00 ; CO bz. 

5583 

nd./aq. 


191-2 





5584 



103-4 






al. 





CCI 4 


5585 

col. cr./bz. 


148-9 

d. 

i.; 1250 

45250 ; 

28250 ; V, 


or chi. 




bz. 

66250 act. 

S. CCI 4 

5586 

yel. pd. 


d. >150 










carb. 


H 2 SO 4 

5587 



d. 190 












s. bz. 

5588 

pa. yel. 


91-2 






cr./al. 



i 




5589 

nd. /ac. 


251-3 



1 


5590 

cr. pd. 



91-2 


0. 5’ 50 ; 

8. ; V. s. 

sl. 8. 






41000 

1 chi. 


5591 

delq. wh. 




100 

35 

j. 

5592 

yel. pd. 




s. 

sl. s. 

V. sl. S. 

5593 

yel. pd. 




s. ; d. by 

sl. s.; V. s. 

i.; i. chi.; 






heat, air, 

giy- 

si. s. act. 






light. 



5594 

red pr. 


104 


i. ; s. al k. 

00 abs. 

s. 

5595 

col. oil 

0 . 977 ^\° 


300 ± 


s. 


5596 

yel. oil 

1.07 


1 26 . 620««“ 

*■ 

s. 

s. 

5597 

col. rhb./ 

1.251-Y-° 

170-2 

285’ 5mm 

0,56'7<> 

s. 

s.; s. chi. 


aq. 




1 



5598 

col. pr. 

1.187 

169-70 


0.02’7 5O. 

2 . 322. 50 ; 

1 .3’7 50 . 






0. 41000 ! 

37800 

2.4400 

5599 

rhb. pl./al. 


-H 2 O, 120 


s. h. 

s.;s. chi. 

sl. s. 

5600 

rhb. 


210-5 d. 


V. 8. 

sl. s. 


5601 

nd. /al. 


170-2 


V. s. 

V. sl. s. 

V. sl. s. 

5602 

nd./act. 


1 171-3 


sl. s. 

s. 

s. ; s. ac. 

5603 

pa. yel. cr,/ 


93 


i. ; sl. s. 

s. h. 

sl. s. 


abs. al. 




pet. 




♦ Also a modification Insoluble In act. Salicylic nitrile 3748 Saligenol 3750 

Sallcyl-aldehyde glucose, cf. glcde. Salicylic phenyl ether 5133 Sail menthol 4031 

Salicyl-aldoxime 3736 Salicylic sulfonic acid 5681 Salinigrin, cf. glcde. 

Salicyl-amide 3738 Salicyllde 3747 Sallpyrazolon 5590 

Salicyl-anilide 3741 Salicyl(oyl)-resorcinol 6225 Salit 866 

Salicyi-phenol 2323-5 Saliformin 3602 Sal master 4078 

Salicylic acid 3742 Saligenin 3750 Salocoll 5117 

Salicylic methyl ether 4067 Saligenin methyl ether 4072 Salol 5235 







PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

5604 

Scopoletin 

7-OH-6-MeO- 

C 10 H 8 O 4 

XVIII-99 

192.16 



coumarin 




5605 

Sebacic acid 

decandioic acid 

(CH 2 ) 8 (C 02 H )2 

11-718 

202.24 

5606 

nitrile 


(CH 2 ) 8 (CN )2 

11-720 

164.24 

5607 

Seleno-phenol 


C 6 H 5 SeH 

VI-345 

157.07 

5608 

urea 


NH 2 CSeNH 2 

III-227 

123.02 

5609 

Semicarbazide 


NH 2 NHCONH 2 

III-98 

75.07 

5610 

hydrochloride 


NH 2 CON 2 H 3 HCI 

III-100 

111.54 

5611 

Serine (dl) 


HOCH 2 CHNHr 

IV-512 

105.09 




CO 2 H 



5612 

Serine (cf or 1 ) 


C 3 H 7 O 3 N 

IV-505 

105.09 

5613 

iao-Serine (<fl) 


NH 2 CH 2 CHOH- 

IV-503 

105.09 




CO 2 H 



5614 

iso-Serine (dor 1) 


C 3 H 7 O 3 N 

IV-503 

105.09 

5615 

Silico-acetic acid 


CHj'SiOOH 

IV-629 

76.10 

5616 

benzoic acid 


CsHs-SiOOH 

X VI-911 

138.17 

6617 

Silicon methyl 


(CH 3 ) 4 SI 

IV-625 

88.20 

6618 



CsHs-SiCIs 


211.53 

5619 

tetraethyl 

silicononane 

(C 2 H 5 ) 4 Sr 

IV-625 

144.30 

5620 

Silverf fulminate 


Ag 2 C 202 N 2 

1-722 

299.80 

5621 

Sodium t acetanilide 


CH3CON(Na)C6H5 

XII-237 

157.15 

5622 

ethyl 


CiHs-Na 

’^IV-eiB 

52.06 

6623 

glycerolate 


NaC 3 H 7 O 3 

1-511 

114.08 

5624 

mercaptide 


C 2 H 5 -SNa 

1-341 

84.12 

5625 

Sorbic acid 

hexadienoic acid 

CH 3 (CH:CH) 2 C 02 H 

11-483 

112.12 

5626 

Sozoiodoiic acid 

2,6-diiodophenol-4- 

l2(0H)C6H2S03H- 

XI-245 

480.04 



sulfonic acid 

3H2O 



5627 

Na salt 

sozoiodol-sodium 

C6H304l2SNa2H20 

XI-245 

484.01 

5628 

Hg salt 


C6H204l2SHg 

*XI-56 

624.59 

5629 

Zn salt 


(C6H304lzS)2Zn-6H20 

XI-245 

1023.44 

5630 

Starch t 


(CsHioOs)* 


(162. 14) 

5631 

Stearic acid 

octadecanoic acid 

CH3(CH2),6C02H 

11-377 

284.47 

5632 

ammonium salt 

amm. stearate 

C 17 H 35 C 02 N H 4 

*11-171 

301.50 

5633 

aldehyde 

octadecanal 

CH3(CH2)i6CHO 

1-718 

268.47 

5634 

amide 

stearamide 

Ci7H35'CO* N H 2 

11-384 

283.48 

5635 

anhydride 


(Ci7H35C0)20 

11-384 

550.92 

5636 

anilide 

stearanilide 

C 17 H 35 CONHC 6 H 5 

XII-257 

359.58 

5637 

chloride 

stearyl chloride 

Ci7H35’CO*CI 

11-384 

302.92 

5638 

nitrile 

heptadecyl cyanide 

Ci7H35-CN 

11-384 

265.47 

5639 

Stearoiic acid 

octadecynoic acid 

C8Hi7CiC(CH2)7C02H 

11-495 

280.44 

5640 

Stearone 


C 35 H 70 O 

1-720 

506.91 

5641 

Stearoxyiic acid 


CH3(CH2)7(C0)2- 

III-761 

312.44 




(CH 2 ) 7 C 02 H 



5642 

Stilbene (trana) 

diPh-ethylene 

CeHs'CHiCHCeHs 

V-630 

180.24 

5643 

Stiibene (cis) 

diPh-ethylene 

C6H5CH:CHC6H5 


180.24 

5644 

Stovaine $ 

benzoyl-EtdiMe- 

C6H5C02C(C2H5)- 

IX-175 

271.78 



amino-iao- 

(CH3)CH2N(CH3)2- 





propanol HCI 

HCI 



5645 

Strophanthidin 


C23H3206»2H20 


440.52 

5646 

Styrene 

phenyl-ethylene 

C8H5CH:CH2 

V-474 

104.14 


t See also inorganic compounds. 

I See also No. 3443. 

§ Freal^ase, liquid, b. p. 14925 mni^ 3 , organic solvents. 

Salt idf timber 5653 Saporubrin, cf. glcde. 

Satysal 5585 Sapotoxln, cf. glcde. 

Sandoptal 1038 Sarcine, cf. aikd. 

Santoninic anhydride 5598 Sarcolactic acid 3939 

Santyl 5596 Sarsasaponin, cf. glcde. 

Saponin, cf. gicde. Satrapoi 4117 


Saxin 5579 

Scammonin, cf. glcde. 
Schaeffer acid 4498, 4507 
Scholl kopf's acid 4543 
Scopolamine, cf. aIkd. 
Secaline, cf. aikd. 
Sedatine 565 
Sedormid 217 
Selenium diphenyl 2742 





ORGANIC COMPOUNDS 
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No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Melting 
Point °C. 

Boiling 
Point °C. 

Solubility in 100 Parts ] 

Water 

Alcohol 

Ether 

5604 

nd. or pr. 


204 

subl. 

V. si. s. 

s. h.; i. bz. 

8. h. ac. 

5605 

col. If. 


134.5 

294 . 5100””" 

0.1 c.; 2 h. 

V. s. 

V. s. 

5606 

col. Iq. 



1 99-2001 5mm 




5607 

oil 

1 .48715° 


183.6 

V. si. s. 

V. S. CCI 4 

V. s. 

5608 

pr./aq. 


200 ± d. 


1019° 

318 ® 

0 . 6 i«® 

5609 

pr./al. 


96 


V. 8. 

V. s. 

i. 

5610 

pr./aq. al. 


173 d. 


V. 8. 

i. abs. 

i. 

5611 

pr./aq. 


246 d. 


4200 


j 

5612 

col. pr. 


228 d. 


3325® 



5613 

mn. 


248 


1 . 520® 

8. h. aq. 


5614 

col. cr./aq. 


199-200 d. 


250° 


5615 

amor. pd. 












Na2C03 

KOH 

5616 

glass /et. 


92 



s. KOH 

s. 

5617 

Iq. 

0 . 648 ^^^-° 

ign. in air 

26-7761 mm 

i. H 2 SO 4 



5618 

Iq. 



197 

d. 



5619 

col. Iq. 

0.768-^^'* 


152-4 




5620 

wh. nd./aq. 



expl. 

0.0230® 

s. 

i. HNO 3 

5621 

cr. pd. 




d. h. 



5622 

wh. pd. 




d. 



5623 

wh. pd. 


d. 245 


d. 



5624 

cr./al. 




V. s.; d. h. 

V. s.; d. h. 


5625 

nd./aq. 


134.5 

228 d. 

s. h. 

V. s. 

V. s. 

5626 

col. mn. pr. 


120 (anh.); 

- 3 H 2 O, 100 

s. 

s. 

s. 




d. 190 





5627 

col. cr. 




16 

6 

j. 

5628 

or, pd. 




0 . 0520® 

i.; 13.3 aq. 

i.; s. aq. 







15%NaCI 

1 KI 

5629 

col. nd. 




5 

30 

I i. 

5630 

wh. amor. 

1 .5021° 

d. 


i. 

i. 

1 

1 1. 

5631 

col. If. 

0.84769 30 

69-70 

291 1 10mm 

i. ; s. bz. ; 

2200 j 

s. ;s. CS 2 ; 






s. act. 

10050® 

1 S. CCI 4 

5632 

waxy 

0.89 

73-5 

d. 

V. si. s. 

s. h. 

i. ; i. bz. 

5633 

If. 


63.5 

251 -2100mm 



s. 

5634 

col. cr. 


108-9 

250-112 si. d. 

i. 

s. h. 

s. h. 

5635 

col. cr. 


72 





5636 

nd./al. 


94-5 

153.510mm 

i.; s. act. 

s.; s. chi. 

V. s.; s. bz. 

5637 

col. cr. 


23 

21515 si. d. 




5638 

col. cr. 

0.818^:1^-° 

41 

274 . 5100mm 

i. 



5639 

pr./al. 

*4 

48 

260 

i. 

s, h. 

s. 

5640 

If. /Ig. 

0 . 798^;^^° 

88.4 


i. 

sl. s. h. 

sl. s. h. 

5641 

yel. pi. 


86 


si. s. Ig. 

s. h. 

s. 

5642 

mn./al. 

0 . 970?^'^ 

124 

306-7 

i. 

0 . 917 ° abs. 

7.914° 

5643 

yel. oil 


1 

1 451 3«>m 




5644 

nd./al. 


175 


50; 2 chi. 

22 abs. 

i. ; i. act. 

5645 

If./aq. 


170-5* 


sl. s. ; s. bz. 

s.; s. chi. 

s.; i. pet. 

5646 

col. Iq. 

0.903^° 

-31 

145-6 

V. sl. s. 

00 



* Anhyd., m. p. 235®. 
Selenium ethyl 2207 
Selenium methyl 2553 
Semi-naphthalidam 4573 
Seminose 3619 
Semi-oxamazide 5017 
Sennite 4286 
Sensitol red 5316 
Sheibley’s reagent 1967 


Silicononane 5619 
Sinalbine, cf. glcde. 
Sinapine, cf. aikd. 

Sinigrin, cF. glcde. 
Sinigroside, cf. glcde. 
Six-O-six 5592 
Skatole 4284 
Skatole-acetic acid 3867 
Skatole-carboxylic acid 3865 


Smilacin, cf. glcde. 
Smilagenin (pseudo) 5602 
Sneezing gas 2712 
Sobrerone 5320 
Sodium acetone bisulfite 64 
Solanidine, cf. alkd. 
Solanine, cf. aikd. 

Solid green base 5762 
Solid violet 3353 





PHYSICAL CONSTA3NTS OF 


No. Name Synonym 

5647 Styrene dibromide a,/3-diBr-ethyl- 

benzene 

5648 oxide phenylethylene 

oxide 

5649 Suberic acid octandioic acid 

5650 aldehyde octandial 

5651 Succinamic acid 

5652 iso-Succinic acid methyl-malonic i 

5653 Succinic acid butandioic acid 


sodium salt 

aldehyde 

amide 

anhydride 

chloride 

N-chloroimide 

imide 

nitrile 

peroxide 

Sucrose 


Sulfa>diazine 


guanidine 


pyridine sodium 
thiazole 

Sulfamino-benzoic 

acid (o) 

benzoic acid (m) 
benzoic acid (p) 

Sulfarsphenamine 


Sulfo -acetic acid 
benzoic acid (o) 

benzoic acid (m) 

benzoic acid (p) 

benzoic anhydride 
phenyl-3-methyl- 
5-pyrazolone 


methyl-malonic acid 
butandioic acid 

sodium succinate 
succinic dialdehyde 
succinamide 


succinyl'chloride 
succinchlorimide 
succinimide 
ethylene dicyanide 
succinyl peroxide 
cane sugar; beet 
sugar 

benzene-azo-p- 

benzene-azo-/5- 

naphthol 

2-sulfanilamido- 

pyrimidine 

sulfanilyl-guanidine 

2-8ulfanilamido- 

pyrazine 

2-sulfanilamido- 

pyridine 

2-sulfanilamido- 

thiazole 

benzoic acid-(o)- 
sulfamide 


diNa-3,3'-diNH2-4, 
4'-d i O H-arseno- 
benzene-N-di- 
methylenesulfonate 


( 1 , 2 ) 

(1-p-sulfophenyl) 


CeHsCHBrCHzBr V-356 

CsHsCHOCHz XVII- 


(CH2)6(C02H)2 

(CH 2 ) 6 (CH 0)2 

NH2C0-C2H4-C02H 

CH3CH(C02H)2 

(CH2C02H)2 

C4H404Na2-6H20 

(CH2CH0)2 

(CH2-C0-NH2)2 

(CH2C0)20 

(CH 2 C 0 CI )2 

(CH 2 C 0 ) 2 N.CI 

(CH 2 -C 0 ) 2 NH 

(CH2-CN)2 

(H02CC2H4-C0)202 

Ci2H220n 


C 6 H 5 N:NC 6 H 4 N: 

N-CioHfiOH 

H2N.C6H4S02NH- 

C4H3N2 

H2NC6H4S02*NH- 

C(:NH)NH2 

H2NC6H4S02NH- 

C4H3N2 

H2NC6H4S02NH- 

C5H4N 

C,iH,o 02 N 3 SNa 

H 2 NC 6 H 4 S 02 NH- 

C3H2NS 

NH2SO2C6H4CO2H 

NH2S02C6H4'C02H 

NH2SO2C6H4CO2H 

[NaS 03 CH 2 ' 

HN( 0 H)C 6 H 3 * 

As:]2 

HO3SCH2CO2HH2O 

H 03 SC 6 H 4 C 02 H- 

3H2O 

H03SC6H4-C02H- 

2H2O 

H03SC6H4-C02H- 

3H2O 

C 6 H 4 (C 0 )(S 02):0 
H 03 SC 6 H 4 N- 
C4H5ONH2O I 


Beil. 

Ref. 

Formula 

Weight 

V-356 

263.98 

XVII-49 

120.14 

11-691 

174.19 

1-795 

142.19 

11-613 

117.10 

11-627 

118.09 

11-601 

118.09 

*11-262 

270.16 

1-767 

86.09 

11-614 

116.12 

XVn-407 

100.07 

11-613 

154.99 

XXI-380 

133.54 

XXI-369 

99.09 

11-615 

80.09 

11-613 

234.16 


342.30 

X VI-1 71 

352.38 


250.27 


214.24 


250.27 


249 . 28 


271.27 


255.31 

XI-376 

201 .19 

XI-386 

201.19 

XI-390 

201.19 

*X VI-509 

598 . 20 

IV-21 

158.13 

XI-369 

256.23 

XI-384 

238.21 

XI-389 

256.23 

XIX-110 

184.16 

XXIV-44 

272.27 


Soluble indigo 3858 
Solvent*QC 3446 
Sonneryl 2999 
Sophoretin 5807 
Sophorin, cf. glcde. 
Sophorine, cf. aikd. 
Sorbinose 3620 
Sorbite 3611 


Sorbitol 3611 


Spirocid 128 


Sorbitol hexaacetate 3612 Spiroform 120 


Sorbose 3620 
Sozoiodol 5627 
Sparteine, cf. aikd. 
Spasmine 1790 
Spasmodine 789 
Spirit blue 516 


Spirosai 3466 
Spruce turpentine 1624 
Stachydrine, cf. aikd. 
Starch, animal 3443 
Starch gum 1661 
Stearamide 5634 


Stearanilide 5636 
Stearin 3433 
Stearyi alcohol 4939 
Stearyl chloride 5637 
Stovarsol 128 
Stramid 527 
Streptocid 627 
Streptozon 5337 




ORGANIC COMPOUNDS 
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No. 

Crystalline 

Specific 

Melting 

Boiling 

1 Solubility in 100 Parts 


Color 

Gravity 

Point °C. 

Point °C. 1 

1 

Water 

Alcohol 

Ether 

5647 

cr./al. 


74-5 

139-41*' 5““ 

i.; 8 . Ig. 

s.;s. bz. 

V. s. 

5648 I 

Jq. 

1 . 052^® 


191-2 




1 

5649 

nd./aq. 


140-4 

279' OOoioa 

0.14'6° 

s.; i. chi. 

0.8'5® 

5650 

oil 



230-40 si. d. 




5651 

col. nd. 


157 





5652 

col. nd. 

1.455 

d. 120-35 


6620° 

V. s. 

V. s. 

5653 

col. mn. 

1.562’5'» 

189-90 

235(-H20) 

6.820®; 

9.9'5® 

1 .215® 






t 121100 ® 



5654 

wh. pd. 


- 6 H 2 O, 120 


2 c. 


8775® aq. 

5655 

Iq. 

1.069^^® 


169-70 si. d. 

s. 

s. 

s. 

5656 

col. nd. 


242-3 


0.5'5®; 








1 1 tooo 



5657 

col. cr. 

1.503 

119.6 

261 

V. si. s. 

V. sl. s. pet. 

sl. s. 

5658 

col. cr. 

1.395-\^® 1 

17 

192-3 

d. 

d.; s. bz. 

i. pet. 

5659 

rhb./bz. 

1.65 

148 


s. d. 

0.9 

sl. s. 

5660 

cr./act. 

1.412^6° 

125-6 

1 287-8 

V. s. 

s.; i. chi. 

V. sl. s. 

5661 

col. 

j 0.985^® 

54.5 

1 265-7 

V. s. 

V. s. 

sl. s. 

5662 



128 d. 


33 



5663 

col. mn. 

1 .588’5® 

170-86 d. 


♦I7900 

0.9 

i. 

5664 

brn. If./ac. 


195 



sl. s. ; s. 







s. xylene 

H 2 SO 4 

s. chl. 

5665 

col. mn./ 


255-6 


0.01237® 

sl. s. 



aq. 


i 





5666 

col. mn./ 


189-90 


0 . 1937 ® 

sl. s. 

1 , 


aq. 







5667 

col. cr. 


255-7 d. 


t0.005'7o 



5668 

col. pr./aq. 


191-2 


<0.03 c.; 

25; V. s. 

sl. s. ; V. s. 






0 . 0537 ® 

aq. HCI 

alk. 

5669 

col. cr. /al. 


317 d. 


6325° 

11 


5670 

brn./75% 


201-2 


0 . 0937 ® 




al. 







5671 

rhb./al. 


165-7 


s. 

s. 

s. 

5672 

pl./aq. 


237-8 


V. sl. s. c. 

s. 

sl. s. 

5673 

pr./aq. 


d. 280 


si. s. h. 

V. sl. s. bz. 


5674 

yel. pd. 



• 

V. s. 

V. sl. s. 


5675 

hyg. cr. 


84-6 

245 d. 

s. 

s.; i. chl. 

i. abs. 

5676 

cr./aq. 


68-9 1 

- 3 H 2 O, 105 

V. s. 

V. s. 

i. 

5677 

delq. cr. 


98 1 


s. 

8. ; i. bz. 

anh. s. 

5678 

nd./aq. 


94 

m. anh. 260 

8. 

s. 

anh. s. 

5679 

col. cr./bz. 


128-9 

184-6'8™“ 

i 

s. h. 

s. chl. 

s.; 8. bz. 

5680 

nd./aq. 


d. 320 

-H 20 , 120 

0.5200 

V. sl. s. abs. 

i.; V. s. alk. 


* See also special table of solubility in water. Suberene 1598 

I Sodium salt very soluble in aq. Suberone 1597 

Anhydrous crysts., m. p. 141°. Succinamid© 5656 

trophanthln, of. glcde. Styracin 1508 Succinimide 5660 

Strychnine, cf. aikd. Styracol 3485 Succin-chlorimide 5659 

Styphnic acid 6312 Styrone 1507 Succinyl chloride 5658 

Styptioin, cf. aIkd. Styryl carbinol 1507 Succinyl peroxide 5662 

Styptol, cf. aikd. Suberane 1596 Sucrol 5112 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 


Sulfo 





5681 

salicylic acid (5) 


H 03 SC 6 H 3 ( 0 H)C 02 H 

XI-411 

218.18 

5682 

salicylic Na 

(Na acid salt) 

CrHsOfiSNa^HzO 

XI-4)2 

276.20 

5683 

Sulfonal 

acetone diethyl- 

(CH3)2C(S02.C2H5)2 

1-662 

228.32 



sulfone 




5684 

Sylveetrine (d or I) 


CioHi6 

V-125 

136.23 

5685 

Synthalin 

decamethylene-di- 

[H 2 N.C(:NH)NH- 


329.32 



guanidine di-HCI 

(CHz)5]2-2HCI 



5686 

Syringic acid 

gallic acid-3,5- 

H0(CH30)2C6H2- 

X-480 

198.17 



dimethyl ether 

C 02 H 



5687 

Tannin 

digallic acid 

(H0)3C6H2C02- 


322.22 




C 6 H 2 ( 0 H) 2 C 02 H 



5688 

Tartaric acid (meso) 

i-tartaric acid 

(CH0HC02H)2 

ni-528 

150.09 

5689 

Ca salt (meso) 

Ca meso-tartrate 

C4H40eCa-3H2 0 

III-529 

242.20 

5690 

acid (racemic) (dl) 

“traubensaure'* 

(CH 0 HC 02 H) 2 H 20 

m-522 

168.10 

5691 

acid (dor 1) 

"weinsaure** 

(CH0HC02H)2 

III-481 

150.09 

5692 

amide (d) 

tartramide 

(CH0H-C0NH2)2 

ni-520 

148.12 

5693 

Tartramidic acid 


NH2C0.(CH0H)2- 

III-520 

149.10 




C 02 H 



5694 

Tartrazine 

hydrazine yellow 

C,6H909N4S2Na3 

XXV-252 

534.38 

5695 

Tartronic acid 

hydroxymalonic 

H 0 CH(C 02 H) 2 * 

III-415 

129.07 



acid 

iHjO 



5696 

Taurine 


NH 2 CH 2 CH 2 SO 3 H 

IV-528 

125.14 

5697 

Taurocholic acid 

cholaic acid 

C 26 H 45 O 7 NSH 2 O 


533.70 

5698 

Na salt 


C26H44 07NSNa 


537 . 68 

5699 

Tephrosin 

hydroxy-deguelin 

C 23 H 22 O 7 


410.41 

5700 

Teraconic acid 

7 -diMo-itaconic 

(CH3)2C:C(C02H)- 

11-786 

158.15 



acid 

CH 2 CO 2 H 



5701 

Terebic acid 

terebinic acid 

(CH3)2CCH(C02H)- 

1 

XVIII-377 

158.15 




CH 2 CO 2 

1 



5702 

Terpenyiic acid (dl) 

terpenolic acid 

C8Hi204'H20 

XVin-385 

190.19 

5703 

Terpin hydrate 


C 10 H2oC)2' H20 

VI-745 

190.28 


(cis) 





5704 

Terpinene (a) 

p-menthadiene (1,3) 

C 10 H 16 

V-126 

136.23 

5705 

Terpinene (fi) 

p-menthadiene 

C 10 H 16 

V-132 

136.23 



(3,1 )(7) 




5706 

Terpinenoi-4 (d) 

terpenol 

CioHisO 

VI-55 

154.24 

5707 

Terpineol (a)(d or 1) 


CioHiaO 

VI-56 

154.24 

5708 

Terpineol (a)(dl) 


CioHtaO 

VI-58 

154.24 

5709 

Terpinolene 

p-menthadiene 

CioHjs 

V-133 

136.23 



(1,4)(8) 




5710 

Terpinyl acetate (or) 

(dl) 

CioHi7-02C-CH3 

VI-60 

196.28 

5711 

Testerone (trana) 


Ci9 H 28 O 2 


288.41 

5712 

Teeterone (da) 


ClQ H 28 O 2 


288 . 41 

6713 

Tetraamino-3,3^- 

(4,6,4',6'-tetraNH2) 

ICH3(NH2)2C6H2]2: 

XIII-342 

256.34 


dimethyl-di- 


CHz 




phenyl methane 





6714 

Tetrabromo-aniline 

(2, 3, 4, 6) 

Br4C6HNH2 

Xn-668 

408.76 

5715 

benzene (1, 2,3,5) 


Br4C6H2 

V-214 

393.74 


Sudan>Q 662 or 5664 
Sugar 1602<3, 1608, 3616-20, 
3947, 4007, 5549, 5558, 6661, 
5663-4, 6054, 6480 
Sugar, acid of 5006-7 


Sulamidyi 627 
Sutfaldehyde 5879-81 
Sulfanilamide 527 
Sulfanilamido-pyrazine 5667 
Sulfanilamido-pyrimidine 5665 


Sulfaniiamido-thiazole 5670 
Sulfanilic acid 525 
/9-Sulfanilic acid 659 
Sulfanilic acid diazide 1771 
Sulfanilyi-aminopyridine 5668 
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Crystalline c ji>r i*- 

Form and SpeciBc Melting 

Color Gravity Point ®C. 


Boiling 
Point ®C. 


Solubility in 100 Parts 
Water | Alcohol I Ether 


hyg.nd./aq. 
col. cr. 
pr./al. 

Iq. 

cr./al. et. 

nd./aq. 

or et. 
amor. pd. 


1.666^** 

1.697^° 


rhb. 

rhb./aq. 

or. yel. pd. 
col. pr./aq. 


delq. nd. 
yel. pd. 
col. pr. 
tri./et. 


140 

-3H2O, 170 
205-6 


d. 155-8; subl. no 
-^HaO.eO 

>240 d.* 

125±, d 


0 .8162^** 


120>5® 

0.17h. 

-Hz 0,100 20.620°; 

1 85’ooo 

i. 13920“; 

3431000 

i. bz. 


0.715®; 

8. chl. 


8i. 8. abs. i. aba. 


0.03i®ac. 0.09100® ac. 


2515® abs. 0.415® 


V, si. 8. 

Sl. 8. 

8. ; 8. chl. 

8l. 8.; V. 8l. 

8. bz. 

1 . 710® 


col. or./aq. 


0.834-2^®-° 

0.83822® 

0.93615® 

0.93515® 

0 . 935 fr 

0.85420® 


Iq. 0.9662^ 

col. nd. /act 


56; 90 
(anh.) 
-HzO > 
117 


21 9-21 760m 

219-21 

218-9752mn 

183-5 


115®; 0. 5»5® 
chl. 


* The sulfonimide, m. p. 88°. 
Sulfanilyl-guanidine 5666 
SulfarsenoT 5674 
Sulfenazoxine 679 

Suifenthal 5127 


Sulfhydryl-benrolc acid 5918 
Sulfo-anthraquinone 559 
Sulfo-benzide 2750 
Sulfo-cyanic acid 5897 
Suifon-ethyl methane 6326 


Sulfon-methane 5683 
Sulfur yellow-S 3241 
Sulfuric ether 2911 
Superpalite 6159 
Suprarenine 157 
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No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 


Tetrabromo 





5716 

benzene (1, 2,4,5) 


Br4C6H2 

V-214 

393.74 

5717 

o-cresol 


Br4C6(OH)CH3 

VI-362 

423.77 

5718 

m-cresol-sulfon- 

phthalein 

brom cresol green 

Oil HM05Br4S 


698.05 

5719 

ethane (1,1, 2,2) 

(synt) 

acetylene tetra- 
bromide 

BrzCHCHBrz 

1-94 

345.70 

5720 

ethane (1,1, 1,2) 

(uns) 

BrsCCHzBr 

1-94 

345.70 

5721 

ethylene 

ethylene tetraBr 

BriC :CBr2 

1-192 

343.68 

5722 

phenolphthalein 

(3',5',3",5") 

C2oHio04Br4 

XVIII-149 

633.94 

5723 

phenolphthalein 

(sodium salt) 

C 20 H804Br4Na2 


677.92 

5724 

phenolsulfon- 

phthalein 

brom phenol blue 

Hio05Br4S 

♦XIX-649 

669.99 

5725 

phthalic anhydride 


C6Br4CO.O.CO 

1 1 

XVII-485 

463.74 

5726 

quinone 

bromanil 

0 :C6Br4 :0 

VII-642 

423.72 

5727 

Tetrabutylammo- 
nium iodide (n) 


(C4H9)4lM.I 

IV-157 

369.38 

5728 

T etrachloro-acetone 

(aym) 

(Cl2CH)2CO-4H20 

1-656 

267.94 

5729 

acetone (aym) 


(Cl2CH)2CO 

1-656 

195.87 

5730 

5731 

aniline (2, 3, 4, 5) 


CI 4 C 6 HNH 2 

CI 4 C 6 HIMH 2 

XII-630 

230.92 
230 . 92 

5732 

aniline (2, 3, 4, 6) 


CUCsHNhI 

XII-630 

230.92 

5733 

benzene (1,2, 3,4) 


CI 4 C 6 H 2 

V-204 

215.90 

5734 

benzene (1,2, 3, 5) 



CUCgHz 

V-204 

215.90 

5735 

benzene (1,2, 4, 5) 


CUCgHz 

V-205 

215.90 

5736 

1,2-dlbromo- 

ethane 

(1,1, 2,2) 

ClzBrCCBrClz 

1-93 

325.68 

5737 

1,1-dibromo- 

ethane 

(1,2, 2,2) 

Cl3CCCIBr2 

1-93 

325.68 

5738 

diphenyl (2,4,2',4') 


(C6H3Cl2)2 

V-579 

292.00 

5739 

ethane (sym) 

acetylene totraCI 

CI2CHCHCI2 

1-86 

167.86 

5740 

ethane {uns) 

(1,1,1,2-tetraCI) 

CI3C CHzCI 

1-86 

1 167.86 

5741 

ethylene 

ethylene tetraCI 

CizCiCCIz 

1-187 

165.85 

5742 

hydroquinone 


(HO)2C6Cl4 

VI-851 

247.90 

5743 

phenol (2,3,4,6) 


HO CeHCU 

VI-193 

231.90 

5744 

phenolphthalein 

(4,5,6,7) 

C2oHio04Cl4 

XVIII-148 

456.11 

5745 

o-phthalic acid 


0140^(002 H)z'yH 20 

IX-819 

312.93 

5746 

quinone 

chloranil 

OiCeCUrO 

Vn-636 

i 

245.89 

5747 

Tetracosane (n) 


CH3(CH2)22CH3 

1-175 

338.64 

5748 

Tetradecane (n) 


CH3(CH2)i2CH3 

1-171 

193.38 

5749 

Tetradecyl acetate 

(n) 

CH3C02-C,4H29 

11-136 

256.42 

5750 

alcohol (n.) 

tetradecanol-1 

CH3(CH2 )i 2CH20H 

1-428 

214.38 

5751 

Tetradecylene (a) 

tetradecene-1 

CH3(CH2)nCH:CH2 

1-226 

196.36 

5752 

Tetradecyne>2 


CH3(CH2)ioC:CCH3 

1-262 

194.35 

5753 

T etraethanolam- 
monium 
hydroxide 


(H0-CH2CH2)4N0H 

IV-274 

211.26 

5754 

Tetraethylam- 
monium bromide 


(C2H5)4NBr 

IV-104 

210.16 

5755 

chloride 


(C2H5)4NCI-4H20 

IV-104 

165.71 


Surinamin 4405 Tampicin, cf. glcde. Telepathine, cf. aikd. Terephthallc acid 5277 

Sylvane 4245 Tanacetone 5936 Tallurium ethyl 2219 Terephthalyl dichiorida 

Sylvie acid 1 Tannic acid, cf. glcde. Tellurium methyl 2566 5286 

Syringin, cf. glcde. Tartramide 5692 Terebinic acid 5701 Terpane 3579 

Tamaaol-J 1031 Tartronyl urea 1686 Terephthalic, cf. also phthalic. Terpenol 5706 
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Crystalline 

Specific 

Melting 

Boiling 

Solubility in 100 Parts 


Color 

Gravity 

Point °C. 

Point °C. 

Water 

Alcohol 

Ether 

5716 


3 . 02720® 

178-80 





5717 



207-8 


si. s. ac. 



5718 





si. s. 



5719 

col. Iq. 

2.964-2,®-° 

-1.0 

15154min 

i.; oo ac. 

® ; <» chi. 









aniline 

5720 


2 . 8752^° 

0 

103. 5*2. 5mm 


8. 


5721 



56-7 

226-7 




5722 

col. nd./al. 


280-5 d. 


i.; s. alk. 

V. sl. 8. 

8. 

5723 

b. pd. 




V. s. 



5724 

cr./ac. act. 


270-1 d. 


0.07 



5725 

cr./ac. + 


275-80 




8. PhNOz 


xylene 




ac. 



5726 

yel. mn./bz. 


300 

subl. 

i. 

s. h. 

sl. s. 

5727 

If. 


144-5 





5728 

tri. 


48-9 





5729 




180-2 si. d. 




5730 

nd./al. 


1 1 8-20 





5731 

cr. 


90 





5732 

nd./lg. 


88 





5733 

nd. 


46-7 

254^0* 

i. 

sl. 8. 

V. s. 

5734 

nd./al. 


54-5 

246 

i. 

8l. S. C. 

V. s. CSz 

5735 

nd./et. 

1 . 858220 

138-40 

240-6 

i. 

sl. s. h. 

8. bz. 

5736 

rhb. 

2.713 

200-5 d. 





5737 

rhb. 

2.794 

subl. 



s. h. 

8. 

5738 

cr. 


83 


i. 

V. s. h. 

$1. 8. Ig. 

5739 

col. Iq. 

1 .600\®-° 

-36 

146.3 

i. 

oo 


5740 

Iq. 

1.588^5®-° 


1 29-30 

i. 

00 

oo 

5741 

col. Iq. 

1 . 624i/-° 

-19 

120.8 

i. 

00 ; 00 chi. 

oo ; 00 bz. 

5742 

mn. 


234-6 

subl. 

i.; s. act. 

2025® 

2025° 

5743 

nd./lg. 

1.6^° 

69-70 

1 6423nu« 

V. si. s. 

V. s. 

V. 8. 

5744 

pi. /Me al. 


>300 


i. ; s. al k. 

8. ; i. chi. 

8. ; i. bz. 

5745 

cr./aq. 


d. 


0.6*'*®; 

s. 

8. ; V. 8. act. 






3 . 095® 

i 


5746 

yel.mn./bz. 


290** 

subl. 

800®; i. 

i. c. ;sl. s. 

i. c. ; sl. 8. 






bz.250 

h. i 

ecu 

5747 

cr. 

0.779^,^-° 

51.1 

324 



8. 

5748 

col. Iq. 

0.7652;^° 

5.5 

252.5 

i. 

V. 8. 

V. 8. 

5749 

col. cr. 


12-3 

176-7*5nun 




5750 

cr. 

0.824^^° 

38 

167-70* 5mm 

<0.02 

sl. s. 

8. 

5751 

Iq. 

0 . 775^° 

-12 

1 271 5mm 




5752 

cr. 

0 . 800^° 

6.5 

13415mm 




5753 





oo 



5754 

cr. /abs. al. 





V. s. 

8. chi. 

5755 

mn. 

1.112^° 

37.5 


141250 

8.225® chi. 



* Anhydride, m. p. 255®. Tetraacetyl-glucosyl chloride 44 Tetracaine 5032 

Sealed tube. Tetraanhydro-berberine, cf. aikd. Tetrachloro-methane 1243 

Terpenolic acid 5702 Tetrabase 5834 Tetradecanol 4451 

Terphenyl 2705 Tebrabromo-fluorescein 2875-6 Tetradecanoic acid 4450 

Tetbrothalein 5722 Tetrabromo-methane 1242 Tetradecanol 5750 




616 


PHYSICAL CONSTANTS OF 


^ Formula 

Beil. 

Ref. 

Formula 

Weight 

(C2H5)4N0H 

IV-103 

147.26 

(C2H5)4NI 

IV-104 

257.17 

(C 2 H 5 ) 4 C 6 H 2 

V-455 

190.32 

(C 2 H 5 ) 4 C 6 H 2 

V-455 

190.32 

[(CiH5)2NCtH,]2CO 

XIV-98 

324 . 45 

1(C2H5)2NC,H4]2CH2 

XIII-242 

310.47 

[(C2H5)2NCeH4]2- 

Xni.746 

402.56 

C( 0 H)C 6 H 5 



(C 27 H 33 N 2 )HS 04 

XIII-746 

482.62 

[(C2H502C)2CH]2 

n-858 

318.32 

(CH2CHCH)- 

11-859 

332.34 

(C 02 'C 2 H 5)4 



C28 Hat O3 N2CI 

XIX-346 

479.00 

[(C 2 H 5 ) 2 N] 2 C 0 

IV-120 

172.27 

(CHzOCHzOa: 

1-468 

194.22 

(•CH20H)2 



(CH 30 CH 2 CH 2 * 


222.28 

OCHzCHzhO 



NH 2 (CH 2 CH 2 NH) 3 - 


189.30 

CH2CH2NH2 



(CICH2CH20- 


231 .12 

CH2CH2)20 



CH2(CH2)3CH:C- 
1 1 

IX-41 

126.15 

CO2H 



CH2(CH2)2CH20 

1 1 

XVII-10 

72.10 

CH3CO2 CH2 C^HyO 


144.17 

C4H70CH20H 


102.13 

C6H5C02CH2C4H70 


206.23 

C3H7C02CH2C4H70 


172.22 

CsHnCOz-CHr 


200.27 

C4H7O 



CHaCHOHCOr 


174.19 

CH2C4H7O 



CnHzsCOz-CHz- 


284.43 

C4H7O 



(.CHCOrCHz- 


284.30 

C 4 H 70)2 



CisHaiCOz-CHz- 


340.53 

C4H7O 



C2H5CO2CH2C4H7O 


158.19 

H0C6H4C02- 


222.23 

CH2C4H7O 



(CHzCOz-CHz- 


286 . 32 

C 4 H 70)2 



C6H4CH2(CH2)2CH2 

1 1 

V-491 

132.20 


No. 


Name 


Synonym 


5756 

5757 

5758 

5759 

5760 

5761 

5762 

5763 

5764 

5765 

5766 

5767 

5768 

5769 

5770 

5771 

6772 

6773 

5774 

5775 

5776 

5777 

5778 

5779 

5780 

5781 

5782 

5783 

5784 

5786 

5786 


Tetraethyla mmo- 
nium hydroxide 
iodide 

Tetraethyl-benzene 

benzene (1,2, 3,4) 
diaminoben- 
zophenone 
diaminodiphenyl- 
methane 
diaminotriphenyl 
carbinol 

diaminotriphenyl 
carbinol sulfate 
ethanetetracarb- 
oxylate (sym) 
propanetetra- 
carboxylate 
rhodamine 
urea 

T etraethylene 

glycol 

glycol dimethyl 
other 

pentamine 

Tetraglycol 

dichloride 

Tetrahydro-ben- 

zoic acid (Aj ) 

furan 

furfuryl acetate 
furfuryl alcohol 
furfuryl benzoate 
furfuryl butyrate 
furfuryl n-cap- 
roate 

furfuryl lactate 

furfuryl laurate 

furfuryl maleate 

furfuryl palmitate 

furfuryl propionate 
furfuryl salicylate 

furfuryl succinate 

naphthalene 
(1,2,3, 4) 


(1, 2,4,5) 


(4,4') 

(4,4') 

brilliant green base 

brilliant green 
dye salt 


(a,a,0,y) 


rhodamine B 


di MoO-tetraglycol 


tetramothylene 

oxide 


tetralin 


Tetradecanone 3182 
Totradocene 5761 
Tetraethyl germanium 3357 
Tetraethyl Toad 3957 


Tetraethyl silicon 5619 
Tetraethyl tin 5950 
Tetrafluoro-methane 1244 
Tetrahydro-benzene 1609 
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No. 

CrystaUine 
Form and 
Color 

Specific 

Gravity 

Meltina 
Point ®G. 

Boiling 
Point ®C. 

Solubility in 100 Parts j 

Water 

Alcohol 

Ether 

5756 

only in 



d. 

8. 




solns.* 







5757 

col. cr./aq. 

1 . 559^® 

>200 


45250 

1 .625® chi. 

i.; 8. al. 

5758 

Iq. 

0.888-':j§^® 

13 

250 

i. 

s. abs. 

V. s. 

5759 

Iq. 

0.887-*:^° 

11.6 

248 

i. 

8. abs. 

V. 8. 

5760 

If./al. 


95-6 





5761 

cr./al. 


41-2 

25310nua 




5762 

red brn. 




V. sl. s. 

s. 

8. aq. a. 

5763 

rhb. gold 








nd. 







5764 

tet. pr. 

1 .06479 50 

76 

305 d. 




5765 

oil 

1.118-^-® 


200-1 




5766 

If./HCl 




V. s. 

V. s. 

sl. 8. alk. 

5767 

Iq. 

0.886^® 


210-5 

i. 

8. a. 

i. alk. 

5768 

Iq. 

1.125f^® 


327-8 

CO 









5769 

Iq. 

1.013f^® 


275.8 

CD 









5770 

Iq. 

0.999|§® 


333 

00 



5771 

Iq. 

1.186f-J® 


1 f 42nuu 

sl. s. 



5772 

cr. 

1 , 072-Y^® 

29 

240-3 

0 . 720® 



5773 

col. Iq. 

0,888-V-® 

-65 

65-6 

s. 

i 

8. 

s. 

5774 

col. Iq. 

1.062-V-® 


192-4740mm 

sl. s. 

8. 

8. 

5775 

col. Iq. 

1.050-Y-® 


1 77-87^3mm 

00 

00 

00 

5776 

Iq. 

1.137^0 0 


300-2750™“* 




5777 

Iq. 

1.012-^^® 


225-7 




5778 

col. Iq. 


141_319mm 

i. 

S. 

8. 

5779 

yel. Iq. 



146-9»8™“ 

s. 

s. 

1 

8. 

5780 

pa. yel. Iq. 



184-66“*™ 


s. 

8. 

5781 

yel. vis- 



1 90-32®“* 

sl. s. 

s. 

s. 


cous Iq. 







5782 

pa. yel. Iq. 



1 95-8’ 5™*“ 

j. 

s. 

S. 

5783 

Iq. 

1 . 044^^® 


204-7756mra 




5784 

pa. yel. Iq. 



131-32“*“* 

i. 

s. 

s. 

5785 

pa. yel. Iq. 



219_219mni 

j 

s. 

8. 

5786 

col. Iq. 

0.973^® 

-31 

206-7764min 

i.; «> bz. 

8.; 00 act. 

8. 


♦ Crysts. + 4H2O, m. p. 49-60®; -f- 6H2O, m. p. 55®. 

Tetrahydro-nicotinic acid, cf. aikd. Tetrahydroxy-flavanone 2891 

Tetrahydro-pyrrole 5523 Tetraiodo-fluorescein 2896 

Tetrahydro-toluene 4207-8 Tetraiodo-methane 1245 
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No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 


Tetrahydro 





5787 

a-naphthol (ac.) 


C6H4CHOH- 


148.20 


r 

(CH2)2.CH2 

1 



5788 

<x-naphthol (ar.) 


(CH 2 ) 4 :C 6 H 30 H 

VI-578 

148.20 

5789 

/9-naphthol (ac.) 


C6H4(CH2)2CH0HCH2 
1 1 

VI-579 

148.20 

5790 

/8-naphthol (ar.) 


(CH2)4:C6H30H 

VI- 579 

148.20 

5791 



(CH2)4:C6H3C0* 


199.24 


nitrile (ar.) 


CHz-CN 



5792 

a-naphthylamine 


C6H4-CH(NH2)- 

XII-1200 

147.21 


(ac.) 


1 






(CH2)2-CH2 

1 



5793 

a-naphthylamine 

(ar.) 

(CH2)4:C6H3NH2 

XII-1197 

147.21 

5794 

^-naphthylamine 


C6H4CH2CH(NH2)* 

XII-1200 

147.21 


(ac.)(dl) 


1 






CH2-CH2 

1 



5795 

/3-naphthylamine 

(ar.) 

(CH2)4:C6H3NH2 

XII-1198 

147.21 

5796 

o-phthalic acid 


C 8 H 10 O 4 

IX-770 

170.16 


(A,) 





5797 

quinoline 


CsHioNH 

XX-262 

133.19 


(1,2,3, 4) 





5798 

quinone (p) 


0C:(CH2)4:C0 

VII-556 

112.12 

5799 

Tetrahydroxy- 

rufiopin (1, 2,5,6) 

C,4H402(0H)4 

VIII-549 

272.20 


anthraquinone 





5800 

anthraquinone 

anthrachryson 

C,4H402(0H)4-2H20 

VIII. 55 I 

308.24 


(1,3,5, 7) 





5801 

anthraquinone 

quinalizarin; 

C,4H402(0H)4 

VIII-549 

272.20 


(1,2,5,8) 

alizarin bordeaux 




5802 

benzene (1,2,4, 5) 


(H0)4C6H2 

VI- 1 1 55 

142.11 

5803 

benzene (1, 2,3,5) 


(H0)4C6H2 

VI-1154 

142.11 

5804 

3,6-criaminoben- 

(1,2, 4,5) 

(H0)4C6(NH2)2'2HCI 

XIII-842 

245.07 


zene HCI 





5805 

flavone (3,7,3',4') 

fisetin 

(H0)2C9H302 C6H3: 

XVIII-221 

286.23 




(0H)2 



5806 

flavanol (5,7,2',4') 

morin; 3,5,7,2',4'- 

Ci5Hio07’2H20 

XVIII-239 

338.26 



pentaOH-flavone 




5807 

flavanoi (5,7,3',4') 

quercetin 

Ci5Hio07'2H20 

XVIII-242 

338.26 

5808 

quinone 


(H0)4C602 

VIII-534 

172.09 

5809 

Tetraiodo-benzene 

(1, 2,3,4) 

I 4 C 6 H 2 

V-229 

581.76 

5810 

benzene (1, 2,3,5) 


I 4 C 6 H 2 

V-229 

581.76 

5811 

benzene (1, 2,4,5) 


I 4 C 6 H 2 

V-229 

581 . 76 

5812 

ethylene 

periodo-ethene 

I2C:CI2 

1-195 

531.70 

5813 

phenolphthalein 

nosophen; iodophen 

C 20 H 10 O 4 I 4 

XVIII-151 

821.96 

5814 

phenolphthalein 

(Na salt); iodeikon 

C20H8O4l4Na2-3H2O 

XVIII-151 

919.99 

5815 

phenolsulfon- 


C 19 H 10 O 5 I 4 S 


858.01 


phthalein 




5816 

phthalic anhydride 


l4C6:(C0)20 

XVn-486 

651.76 

5817 

pyrrole 

iodol 

I 4 C 4 NH 

XX-168 

570.74 


Tetralin 5786 
Tetralite 5873 
Tetramethyl-alloxantin 232 
Tetramethyl>anjiine 5818 


Tetramethyl-diaminobenzophenone 4436 
Tetramethyl-diaminodiphenyl carblnol 4435 
Tetramethyl-diaminotriphenyt methane 3964 
Tetramethyl-ethylene 3658 
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No. 

Crystalline 
Form and 
Color 

Specific 

Melting 

Boiling 
Point ®C. 

Solubility in 100 Parts 

Gravity 

Point °C. 

Water 

Alcohol 

Ether 

5787 

col. Iq. 

mn. 

1.090 


•| 40*2niia 




5788 

68.5-9.0 

264-5705rnr.i 




5789 

oil 

1 .071^"-° 

264716mm 

V. si. s. 

V. s. 

V. s. 

5790 

nd./lg. 
pa. yel. cr. 

oil 


58-9 

275-6 

V. si. s. 



5791 


98-100 



5792 


246.5714mm 




5793 

oil 

1 . 067y|^ 


2751 2«nm 

V. si. s. 

s. 

s. 

5794 

Iq. 

1.034^° 


250710 si. d. 

si. s. h. 

s. 

•s. 

5795 

nd./lg. 

If. 

1 . 029-Y-° 

38 

275-771 3mm 


s. 


5796 

120(-H20) 

20 ± 




5797 

cr. 

1 . 070^® 

251 

s. 

00 

00 

5798 

mn./aq. 


78 

subl. 100 

s. 

s. 

s. 

5799 

yel. red 


subl. d. 


si. s. h.; 

s.; s. h. ac. 

V. si. s. 






S.H 2 SO 4 



5800 

yel. nd. 


>360 1 

-HzO, 150 

i.;i.CS2 

si. s.; s. ac. 

V. si. s. 

5801 

red nd,/ 
PhNOa 


>275 

subl. 

s. al k. ; s. 




H 2 SO 4 ! 



5802 

If./ac. 


215-20 


V. s. ; si. s. 

V. S. J 

V. 8. 






HCI 

j 


5803 

nd,/aq. 


165 


V. s. 

V. s. 

j. chl., bz. 

5804 

nd. 




V. s. 

i. HCI 


5805 

1 

yel. nd. 


>360d. 


. 

1. c.; 

s.; s. act.; 

si. s.; si. 8. 





1 

s. alk. 

si. 8. pet. 

bz., chl. 

5806 

yel. nd./al. 


285 (anh.) 


0 . 0320® ; 

s.;i. CSz 

si. s.; s. 



j 



0 . 1 100° 


alk. 

5807 

yel. nd. 


31 3-4 ' 


i. c. ; V. si. 

0.4c.; 

V. si. s.; 



{ 

(anh.) 


s. h. 

5.5 h. 

s. alk. 

5808 

b. bl. 




V. s. h. 

V. s. 

si. 8. 

5809 

pr./CSz 


136 

subl. 

s. chi. 

s. 

s. 

5810 

pr./et. 


148 

subl. 

V. s. h. ac. 

si. S. 

si. s. 

5811 

nd./et. 


254 

subl. in vac. 

V. s. CSz 

V, si. s. 

V. si. s. 

5812 

yel. mn. 

2 . 98320® 

187-92 

subl. in vac. 

V. s. CSz 

V. si. s. c. 

s. ac., bz. 

5813 

amor. pd. 


d. 220 ± 


i.; s. alk. 

si. s. 

s,; 8. chl. 

5814 

pa. b. hyg. 
col. amor. 


d. by COz 


14 

si. s. 
i. 


5815 



i. 

i< 

5816 

yel. cr./ac. 


320-5 

subl. 

s. PhOH 

s. PhNOz 

i. 

5817 

yel./aq. al. 

1 


d. 140-50 


0.02 

5.815°; s. h. 

50 


Tetramethyl-ethylene glycol 5312 
Tetramethyl-hydracrylic acid 3762 
Tetramethyl lead 3958 
Tetramethyl-p-leucaniline 5844 


Tetramethyl-methane 5085 
Tetramethyl-piperidone 6056 
Tetramethyl-*so-propyl alcohol 3531 
Tetramethyl silicon 5617 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

5818 

Tetramethyl- 

aminobenzene 

2,3,4,5-tetramethyl- 

aniline 

(CH3)4C6HNH2 

XII- 11 75 

149.23 

5819 

aminobenzene 

(2,3,6,6); duridine 

(CH3)4C6HNH2 

XII-1177 

149.23 

5820 

aminobenzene 

(2, 3, 4,6) ; iso- 
duridine 

(CH3)4C6H-NH2 

XII-1175 

149.23 

5821 

ammonium 

bromide 


(CH3)4N-Br 

IV-51 

154.06 

5822 

ammonium chloride 


(CH3)4NCI 

IV-51 

109.60 

5823 

ammonium 

hydroxide 


(CH3)4N0H*5H20 

IV-50 

181.23 

6824 

amm. hydroxide 


(CH3)4N0H.3H20 

IV-50 

145.20 

5825 

amm. hydroxide 


(CH3)4N0HH20 

IV-50 

109. 17 

6826 

ammonium iodide 


(CH3)4N-I 

IV-51 

201 . 06 

5827 

benzene (1,2,3, 4) 

prehnitol 

(CH3)4C6H2 

V-430 

134.21 

5828 

benzene (1, 2,3,5) 

isodurene 

(CH3)4C6H2 

V-430 

134.21 

5829 

benzene (1, 2,4,5) 

durene 

(CH3)4C6H2 

V-431 

134.21 

5830 

benzidine 


[(CH3)2NC8H4l2 

XIII-221 

240.34 

5831 

benzoquinone 

duroquinone 

- (CH3)4C602 

VII-669 

164.20 

5832 

diaminobutane(a,d) 


[(CH3)2NCH2CH2]2 

IV-265 

144.26 

5833 

diaminodiphenyl- 
amine (p) 

Bindschedler's 
green leuco base 

[(CH3)2NC6H4j2NH 

XIII-112 

255.35 

5834 

diaminodiphenyl 
methane (p,p') 

Michler’s hydride 

[(CH3)2N-C6H4]2CH2 

XIII-239 

254.36 

5835 

diamino-4"-hy- 

droxy-triphenyl- 

methane 

(4,40 

((CH3)2NC6H4]2CHv 

CsH.OH 

XIII-737 

346.45 

5836 

diamino-4"-di- 

methoxy-tri- 

phenylmethane 

(4,40 

[(CH3)2NC6H4]2CH. 

C 6 H 4 OCH 3 

XIII-737 

360.48 

6837 

diamino-4"- 

methyl-tri- 

phenylmethane 

(4,40 

[(CH3)2NC6H4]2CH- 

C 6 H 4 CH 3 

XIII-282 

344 . 48 

5838 

diamino-3"-nitro- 

triphenylmethane 

(4,40 

1(CH3)2N.C6H4]2CH. 

C 6 H 4 NO 2 

XIII-279 

375.45 

5839 

p-phenylene- 

diamine 


(CH3)2N.C6H4- 

N(CH3)2 

XIII-74 

164.24 

5840 

p-phenylene- 

diamine 

(HCI); Wurster's 
reagent 

CioH,6N2-2HCI 

XIII-74 

237.17 

5841 

pyromellitate 

(1, 2,4,5) 

C6H2(C02CH3)4 

IX-998 

310.25 

5842 

succinic acid 


1(CH3)2C.C02H]2 

11-706 

174.19 

5843 

thiouram disulfide 


[(CH3)2NCSS]2 

IV-76 

240.41 

5844 

triaminotriphenyl- 

methane 

tetramethyl-p- 

leucaniline 

[(CH3)2NC6H4j2CH- 

C 6 H 4 NH 2 

XIII-314 

345.47 

5845 

urea 


[(CH3)2N]2CO 

IV-74 

116.16 

5846 

Tetranitro-diphenol 

(3,x,3',x;4,40 

l(N02)2C6H2-0H]2 

VI-992 

366.20 

5847 

diphenyl (2,4,2',4') 


Cj2H6(N02)4 

V-585 

334.20 

5848 

diphenyl (3,4,3',4') 


C,2H6(N02)4 

V-585 

334.20 

5849 

diphenyl (2,6,2',6') 


C,2H6(N02)4 

*V-274 

334.20 

5850 

diphenyidisulfide 

(2,2', 4, 40 

[(N02)2C6H3-S-]2 

VI-344 

398.32 

5851 

diphenyl ether 

(2,4,2',4') 

[C6H3(N02)2]20 

VI-255 

350.20 

5852 

diphenylmethane 

(2,4,2',4') 

C,3H8(N02)4 

V-596 

348.23 

5853 

. 

methane 


C(N02)4 

1-80 

196.04 


Tetramethyl thionine 4426 Tetramethylene dibromide 1823 

Tetramethyl tin 5951 Tetramethylene dichloride 1973 

Tetramethylene 1595 Tetramethylene dicyanide 155 

Tetramethylene-diamine 5474 Tetramethylene diiodide 2389 
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Crystalliae 

Specific 1 

Melting 

Boiling 

Color 

Gravity 

Point °C. 

Point °C. Water 

If./bz. 


70 

259-60 si. s. h. 

pr./h. aq. 


75 

261-2 V. si. s. c. 

cr. 

0.9782'*° 

23-4 

253-5 

cr. 

1.56 1 

d. > 230 

subl. > 360 55*50 

col. cr. 

1.169 


s. 

hyg. nd. 


62-3 

d. 1510° 



59-60 




d. 130-5 


col. pr. 

1.84 

d. > 230 

si. s. c. 


Iq. 

Iq. 

mn. 

nd./bz. pet. 
yel. nd./lg. 
col. Iq. 
pi. I 


0.901^"^ 

0.891-Y° 

0.838^° 


0.804^^° 


204 

195-7 

193-5 

>360 

subl. 100 

169 


119 

90-1 ; subl. 300 
163-5 


Ether 
8. ; s. pet. 


i.; 8. SO 2 


I.; 8. SO 2 


j.; s. bz. s. h.; s. ac. 

i.; s. dil. V. si. s. ig. 

alk. 


s.; s. chi. 
s. bz. 


V. s. Ig.; 

V. s. chi. 


yel. pr./al. 
If./aq. al. 


i.; s. bz. si. s.; si. 

s. Ig. 

si. s. h. V. s.; 

V. s. Ig. 


V. 8.; V. 8. 

chl. 


If./Meal 

cr. 

cr./al.chl. 1.29-^-° 
cr./al. 


Iq. 

yel. nd. 
yel. pr./bz. 

yel. pr. 
yel. nd./ac. 
yel. nd. 

cr. 

It. yel./ac. 
col. la. 


1.650iA° 


141 .5 



1 90-200 d. 

0.48*550 

s. 

146 

i.;s. chl. 

V. si. s. 

151-2 




177.5 


220-5 


s. 

165-6 

d, 8. bz. ; 

si. s. 


s. ac. 


186 

8. bz. 

V. si. s. 

217-8 



expl. > 

i.; s. pyr. 

i.; s. 

280 


PhN( 

195± 

i.; s. h. bz. 

V. si. s. 

172 


i. 

13 

125.7 si. d. i. 

V. s. 


Tetramethylene-glycol diacetate 2224 
Tetramethylene oxide 5773 
Tetranitro-chrysazine 1491 
Tetraphenyl lead 3959 


Tetraphenyl-pyrazine 234 
Tetraphenyl tin 5952 
Thebaine, cf. aikd. 
Theelin 2903 
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PHYSICAL CONSTANTS m 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 


Tetranitro 





5854 

naphthalene ( 7 ) 

(1,3, 5, 8 ) 

C,oH4(N02)4 

V-564 

308.16 

5855 

naphthalene (0) 

( 1 , 3,6,8) 

C,oH4(N02)4 

V-564 

308. 16 

5856 

naphthalene («) 

(1,5,x,x) 

C,oH4(N02)4 

V-564 

308. 16 

5857 

phenol ( 2 , 3, 4, 6 ) 


H0C6H(N02)4 

VI-292 

274.11 

5858 

phenolsulfon- 


Ci9HioOi3N4S 

*XIX-650 

534.36 


phthalein 





5859 



(C 6 H 5 ) 4 AsBr- 2 H 20 


499.26 


arsonium bromide 




5860 

ethane (»ym) 


[(C6H5)iCH], 

V-739 

334.44 

•6861 

ethylene 


(C6H5)2C:C(C6H5)2 

V-743 

332.42 

5862 

guanidine 


HN:C[N(C6H5)2]2 

XII-430 

363.44 

5863 

hydrazine 


(C6H5)2N-N(C6H5)2 

XV-125 

336.42 

5864 

methane 



(C6H5)4C 

V-739 

320.41 

5865 

urea 


[(C 6 H 5 ) 2 N] 2 C 0 

XII-429 

364.43 

5866 

T etrapropy l-a m mo- 


(C 2 H 5 CH 2 ) 4 NI 

IV-140 

313.27 


nium iodide (n) 





5867 

benzene (iso) 

(1,2,4,5) 

[(CH3)2CH]4C6H2 


246.42 

5868 

Tetratriacontane 


CH3(CH2)32CH3 

1-177 

478.90 

5869 

{n) 

Tetrazine (1,2,4, 5) 


(:N-CH-N )2 

XX VI-353 

82.07 

5870 

Tetrazole 


CH:NNHN:N 

1 1 

XX VI-346 

70.06 

5871 

Tetrolic acid 

butynoic acid 

CHaCiCCOzH 

11-479 

84.07 

»6872 

Tetronal 

p6ntane-3,3-di- 

i (C2H5)2C(S02C2H5)2 

1-681 

256.37 



ethyl-sulfone 




5873 

Tetryl (2,4,6) 

trl-NOz-phenyl- 

; (N02)3C6H2- 

XII-770 

287.15 



methylnitramine 

N(CH3)N02 



5874 

Thallfn 

6 -methoxy-tetra- 

CHaO-CgHioN 

XXI-61 

163.21 



hydroquinoline 




5875 

Thialdine 


i (CH3)3C3H4S2N 

XXVII-461 

163.29 

5876 

Thiamin chloride 

vitamin Bi 

C 12 H 170 N 4 CISHCI 


337.27 

5877 

Thianthrene 

diphenylene disul- 

(C6H4)2S2 

XIX-45 

216.30 



fide 




5878 

Thiazole 


C 3 H 3 NS 

XXVII-15 

85. 12 

5879 

Thio-acetaldehyde 

sulfaldehyde 

(CH3CHS)3 

XIX-387 

180.34 

5880 

acetaldehyde (0) 

sulfaldehyde 

(CH3CHS)3 

XIX-387 

180.34 

5881 

acetaldehyde ( 7 ) 

sulfaldehyde 

(CH3'CHS)3 


180.34 

5882 

acetamide 

aceto-thioamide 

CH 3 CSNH 2 

11-232 

75.13 

5883 

acetanilide 


C 6 H 5 NHCSCH 3 

XII-245 

151 .22 

5884 

acetdi methylamide 


CH3CSN(CH3)2 

♦IV-329 

103. 18 

5885 

acetic acid 


CH 3 COSH 

11-230 

76.11 

5886 

aniline (4,4') 

diNHz-diPH-sulfide 

(NH 2 C 6 H 4 ) 2 S 

XIII-535 

216.29 

5887 

barbituric acid 

malonyl thiourea 

C 4 H 402 N 2 S 

XXIV-476 

144.15 

5888 

benzaldehyde (a) 


(C6H5CHS)3 

XIX-396 

366.53 

5889 

benzaldehyde (0) 


(C6H5CHS)3 

XIX-397 

366 . 53 

5890 

benzanilide 


CgHs-NHCSCsHs 

XII-269 

213.29 

5891 

benzoic acid 


CgHs-COSH 

IX-419 

138.18 

5892 

carbanilide 

diphenyl thiourea 

(C 6 H 5 NH) 2 CS 

XII-394 

228.30 

5893 

chrome 


C 12 H 14 ON 4 S 


262.32 

5894 

cresol ( 0 ) 

o-tolyl mercaptan 

CH 3 C 6 H 4 SH 

VI-370 

124.19 

5895 

cresol (m) 

m-tolyl mercaptan 

CH 3 C 6 H 4 SH 

VI-388 

124.19 

5896 

cresol (p) 

p-tolyl mercaptan 

CH3-C6H4SH 

VI-416 

124.19 


Theelol 2902 
Theine, cf. aikd. 
Theobromine, cf. aIkd. 
Theocine, cf. aikd. 


Theophylline, cf. aikd. 
Thevetin, cf. glcde. 
Thienyl alcohol 5924 
Thio-, cf. also sulfo-. 
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No. 

Crystalline 

Specific 

Melting 

Boiling 

Solubility in 100 Parts 


Color 

Gravity 

Point °C. 

Point ®C. 

Water 

Alcohol 

Ether 

5854 



194-5 


S. HNO 3 



5855 

nd./al. 


203 

expl. 




5856 

It. yel./chl. 


259 





5857 

It. yel./chl. 


140 

expl. 

d. h. 

V. sl. 8. bz. 

V. sl. 8 . Ig. 

5858 

yel. nd./ 


>200 




j 


ac. act. 







5859 

col. cr. 


281-4 

- 2 H 2 O > 

1.6 

8. 

sl. 8 . act. 




(anh.) 

100 




5860 

rhb. 

1.182 

209-11 

379-83 

14 h. bz. 

0 . 8 h. 

5 h. ac. 

5861 

tri. or mn. 


221-3 

415-25 

s. h. bz. 

sl. 8 . 

sl. 8 . 

5862 

rhb./lg. 


130-1 





5863 

rhb./al. chi. 


147-9 


s. bz. 

V. sl. s. h. 

3. act. 

5864 

rhb./bz. 


285 

431 

i. Ig. 

8. h. bz. 

i.; i. ac. 

5865 

rhb. 

1 .222 

183 


j 



5866 

rhb. 

1.314-\5^° 

d. 280 ± 


18.6«® 

5525 ® chi. 


5867 

col. Iq. 



260 


izso 

8525° 

5868 

cr. 

Iq. 0 . 78173 ° 

a73;fi77 

2551 .Omm 




5869 

red pr. 


99 





5870 

If./al. 



155 

subl. 

s. ; 8 . ac. 

8 .; sl. s. bz. 

sl. 8 . 

5871 

pl./et. 


77-8 

203 

V. 8. 

V. s. 

V. 8. 

5872 

pl./aq. 



85 


0.22 c. 

5.4«5® aba. 

1015° 

5873 

yel. mn./al. 

1 . 57’9® 

129 

expl. 187 

i.; s. bz. 

8 . h. 

8 . ; s. ac. 

5874 

pr. 


42-3 

283735 mm 

8 l. 8 . c. 

V. 8.; V. 8. 

V. 8. 







bz. 


5875 

mn. 

1.191i»® 

43 

d. 

V. 8l. 8. 

8. 

V. 8. 

5876 

hyg. pr. 


252 8 l. d. 


100 

0. 1 

i, ; i. bz. 

5877 

mn./al. 

1.706^-'’ 

158-60 

364-6 

i. 

0.25 c. 

8. h. 

5878 

Iq. 

1 . 200 Y^* 


116.8 

si. 8 . 

8 . 

8 . 

5879 

cr./al. 


101 

246-7 

i.; 8 . bz. 

3 . 8625® 

15.625® 

5880 

cr./al. 


125-6 

246-7 

i.; 8 . chi. 

3.9725° 

13.725° 

5881 

cr. 


81 

100 




5882 

mn. 


109-10 


V. 8 . 

8. 

sl. 8 . 

5883 

nd./aq. 


75-6 

d. 

'• 

i. a. 

s. alk. 

5884 

col. cr. 


114-6 


sl. s. 

8 . 

V, 8- 

5885 

yel. Iq. 

1 .074'°® 

<-17 

93 

8 . 

00 

00 

5886 

nd. /aq. 


108 


sl. 8 . h. 

8. 

s. ; 8 . h. bz. 

5887 

If./aq. 


235 d. 


sl. 8 . 

s. ; 8 . alk. 

8 . alk. carb. 

5888 

nd. /bz. al. 


166-7 


i. 

0 . 225° 

1 . 125° 

5889 

nd./bz. 


225-6 d. 


8 . h. ac. 

0.0425° 

0.425° 

5890 

yel. pr./al. 


101-2 


i. 

8 . 

V. 8. 

5891 

yel. oil 


24 

d. 

i. 

V. 8. 

00 

5892 

rhb./al. 

1 . 324 ° 

154 

d. 

i. 

V. 8. 

V. 8 . 

5893 

yel. pr./chl. 


227-8* 


s. 

sl. 8 . 

sl. 8 . 

5894 

If. 


15 

194.3 

i. 

S. 

8. 

5895 

Iq. 

1.052^^“ 

<-20 

195.4 

i. 

8. 

8. 

5896 

If./al. 


43-4 

195 


sl. 8 . 

V. 8, 


* HCI salt, m. p. 217-21* 
Thio-allyl ether 1684 
Thio-benzyl alcohol 816 


Thio-carbamide 5920 
Thio-carbonyl chloride 6916 
Thio-cresol methyl ether 4402 
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PHYSICAL CONSTANTS OF 


No. 

Name ' 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

5897 

Thio cyanic acid 

sulfocyanic acid 

HSCN 

in-143 

59.09 

5898 

cyanic acid, per- 

3,5-di mercapto-1 ,2, 
4-thiodiazol 

CSNH-CS-NH-S 

1 1 

XXVII-665 

160.23 

5899 

cyanuric acid 


C 3 H 3 N 3 S 3 

XX VI-259 

177.26 

5900 

diglycol (fi) 

^,i 8 'diOH-dlEt 

sulfide 

(HOCH 2 CH 2 ) 2 S 

1-470 

122.18 

5901 

formamide 


H.CSNH 2 

11-95 

61 .10 

5902 

formanilide 


CsHs-NHCHrS 

XII-233 

137.19 

5903 

glycerol ( 1 ) 


HSCH2C2H3(0H)2 

1-519 

108.15 

5904 

glycol, mono- 

ethanol- 1 -thiol -2 

HOCH 2 CH 2 SH 1 

1-470 

78.13 

5905 

glycolic acid 


HSCH 2 CO 2 H 

III-245 

92.11 

5906 

glycol ic-/5-amino- 
naphthalide 

thionalide 

CioHt-NHCO- 

CHz-SH 


217.28 

5907 

hydantoin 

glycolyl thiourea 

C 3 H 4 ON 2 S 

XXIV-260 

116.14 

5908 

hydracrylic acid 


HSCH 2 CH 2 CO 2 H 

III-299 

106.14 

5909 

hydroquinone, 

mono- 

(1.4) 

HSC 6 H 4 OH 

VI-859 

126.17 

5910 

lactic acid 


CH 3 CH(SH)C 02 H 

III-289 

106.14 

5911 

1 malic acid (dl) 

mercaptosuccinic 

(HSC2H3)(C02H)2 

III-439 

150.15 

5912 

naphthene 

benzothiophene 

CsHeS 

XVII-59 

134.19 

5913 

naphthol (a) 

a-naphthyl mercaptan 

CioHr-SH 

VI-621 

160.22 

5914 

naphthol (fi) 

/J-naphthyl mercaptan 

CioHt-SH 

VI-657 

160.22 

5915 

phenol 

phenyl mercaptan 

CfiHsSH 

VI-294 

110.17 

5916 

phosgene 

thiocarbonyl chloride 

CizCiS 

III- 134 

114.98 

5917 

propionamide 


CzHsCS-NHz 

11-264 

89.15 

5918 

salicylic acid (o) 

sulfhydryl benzoic 

HSC 6 H 4 CO 2 H 

X-125 

1 54 . 1 8 

5919 

semicarbazide 


NHz-CS-NHNHz 

III- 195 

91.13 

5920 

urea 

thiocarbamide 

NH 2 CSNH 2 

III- 180 

76.12 

5921 

urethane 

ethyl thiourethane 

NH 2 COSC 2 H 5 

III- 138 

105.15 

5922 

Thionin 

Lauth’s violet 

CizHsNaS 

XXVII-391 

227 . 28 

5923 

Thiophene 


C 4 H 4 S 

XVII-29 

84.13 

5924 

alcohol (a) 

thienyl alcohol 

C 4 H 3 SCH 2 OH 

XVII-113 

114.16 

5925 

aldehyde (a)(2) 


C 4 H 3 S'CH 0 

XVII-285 

112.14 

5926 

carboxylic acid (a) 

(1,2) 

C 4 H 3 SCO 2 H 

XVIII-289 

128.14 

5927 

carboxylic acid (fi) 

(1.3) 

C 4 H 3 SCO 2 H 

XVIII-292 

128.14 

5928 

Thioxene (o) 

2,5-di Mo-thiophene 

(CH3)2C4H2S 

XVII-41 

112.18 

5929 

Thioxene (o) 

2,3-di Mo-thiophene 

(CH 3 ) 2 C 4 H 2 S 

XVII-40 

112.18 

5930 

Thioxene (m) 

2,4-di Me-thiophene 

(CH 3 ) 2 C 4 H 2 S 

XVII-41 

112.18 

5931 

Thioxene (m) 

3,4-di Me-thiophene 

(CH3)2C4H2S 

XVII-42 

112.18 

5932 

Threonine (dl) 

1 a-a mi no-/3- hydroxy- 
butyric acid 

CH 3 CHOHCH: 

(NH2)C02H 


119.12 

5933 

Threonine (d-) 


C 4 H 903 N 

IV-514 

119.12 

5934 

Threonine, alio- 

(dl) 

; C 4 H 9 O 3 N 


119.12 

5935 

Thujone (a) 


i C,oH,60 

VII-93 

152.23 

5936 

Thujone (fi) 

tanacetone 

1 C,oH,50 

VII-93 

152.23 

6937 

Thymohydro- 

quinone 


C 10 H 14 O 2 

! 

VI-945 

166.21 

5938 

Thymol 

5- Mo-2- iso Pr- 
phenol 

(CH3)(C3H7)C6H30H 

VI-532 

150.21 

5939 

chloride 

(3,6;1,4) 

(CH3)(C3H7)C6H2: 

(OH)CI 

VI-539 

184.66 

I 

5940 

iodide 

4-iodothymol 

1 C,oH,30I 

VI-541 

276.12 

5941 

phthalein 


1 C 28 H 30 O 4 

1 

♦XVIII-381 

430.52 


Thio-di phony la mine 5138 Thio-phenylacetamide 5240 

Thio«histidine betaine 2890 Thio-sinamine 221 

Thio>phenetole 3132 Thio-trimethylacetamide 6276 

Thio>phenine 378 Thiols, of. mercaptans. 




ORGANIC COMPOUNDS 


62S 


No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Melting 
Point °C. 

Boiling 
Point °G. 

Solubility in 100 Parts | 

Water 

Alcohol 

Ether 

5897 

col. Iq. 


6 ± 

d. 

00 , d. 

V. 8. 

V. 8. 

5898 

not known; 








salts only 





* 


5899 

cr. 


d. 200 





5900 

syrup 







5901 

col. cr. 


28-9 





5902 

nd./aq. 


138 


i. aq. HCI 

s. 

V. 8. 

5903 

yel. Iq. 

1 .2951 


d. 

V. si. s. 

00 

i. 

5904 

Iq. 



55_g9miu 




5905 

col. Iq. 

1 . 325200 

-16.5 

1 2329Hiin 




5906 

col. nd. 


111-2 





5907 

nd./aq. 


d. 200 ± 





5908 

col. cr. 

1 .21821° 

16.8 

1 11-215min 

OD 

00 

00 

5909 



32-4 

1 66-8<5min 


S. H 2 SO 4 


5910 

oil 


10 + 

98-914^111 

00 


CD 

5911 

col. cr. 


1 49-50 


s. ; s. act. 

s. ; sl. 8. bz. 

sl. 8. 

5912 

If. 

1.165^° 

31-2 

220-1 




5913 

Iq. 

1.155^® 


208.5200inm 

si. s. 

V. S. 

V. 8. 

5914 

cr./al. 


81 

286-8 

V. si. s. 

V. 8. 

V. 8. 

5915 

col. Iq. 

1 . 074^® 


168-9 

V. si. s. 

V. s.; 00 bz. 

00 ; 8. CS2 

5916 

red Iq. 

1 .50915° 


73.5 

d. 

d. 

8. 

5917 

If./bz. 


41-3 


V. si. s. 

V. sl. s. 

V. sl. S. 

5918 

It. yel. nd. 


164 

subl. 

si. 8 . h. 

s. 

8. ac. 

5919 

nd./aq. 


181-3 d. 


8 . 

s. 


5920 

rhb./al. 

1.4052/-° 

180-2 

d. 

9 c. 

s. 

sl. 8. 

5921 

If. 


108-9 

subl. si. d. 

s. h. 

s. 

sl. 8 . 

5922 

brn. bl. If. 




i. c.; i. Ig. 

sl. s.; 8 . chi. 

el. 8. 

5923 

col. Iq. 

1.0701^® 

-30 

84 

i.; s. bz. 

s. 

8 . H 2 SO 4 

5924 

Iq. 



207 




5925 

oil 

1 .21521° 


198 



s. 

5926 

nd./aq. 


126.5 

260 si. d. 

V. 8. h. 

V. s. 

8. ; sl. 8. Ig. 

5927 

mn. nd. 


136 

subl. 

0.43250 



5928 

Iq. 

0.97617 5° 


136.5-7.5 

i. 

s. 

s. 

5929 

Iq. 

0 , 99421 ° 


136-7 




5930 

Iq. 

0 . 99620° 


137-8 

i. 

S. 

8. 

5931 

Iq. 

1 . 008f f ° 


144-6 










5932 

col. cr. 


228-9 d. 


2025° 



5933 

hex. pi. 


225-7 d. 


8. 



5934 

col. cr. 


250-2 


8. h. 



5935 

col. Iq. 

0.912 


200-1 

t. 

8. 


5936 

col. Iq. 

0.916^® 


201-3 

j. 

8. 


5937 

pr. 


140-3 

290 

s. h. 

V. s. 

V. 8. 

5938 

cr. /act. 

0.972ff® 

51 .5 

232-3752imn 

0 . 0919 °; 

V. s. ; 

V. 8.; 8. 






0.11 100° 

V. s. chi. 

alk. 

5939 

col. pl./lg. 


59-61 


0.1 ; s. 

222 ; 

83 





dil. alk. 

60 bz. 


5940 

nd. 


68-9 


si. s. h. 

sl. s. 

8.; 8. chi. 

5941 

col. nd./al. 


245-6 d. 


i.; s. 

s.; s. act. 

8. dil. alk. 






H 2 SO 4 




Thionalid 5906 

Thymiodol 5940 

Thujin, cf. glcde. 

Thymodin 5940 

Thymine 4413 

Thymol-hexahydride 4024 

Thymiode 5940 

- 





626 


PHYSICAL CONSTijLNTS OF 


No. 

Name 

Synonym 



Formula 

Beil. 

Ref. 

Formula 

Weight 

5942 

Thymol 

(3,6; 1,4) 

(CH3)(C3H7)C«H2: 


248.29 


sulfonic acid (a) 


( 0 H)S 03 HH 20 



5943 

Thymoquinone 


0;C6H2(CH3)- 

VII-662 

164.20 




(C3H7):0 



5944 

Thymofic acid (o) 

(1,4;3,2) 

(CH3)(C3H7)C6H2: 

X-280 

194.22 




(0H)C02H 



5945 

Thymyl-acetate 

acetyl thymol 

C}oHi3*02C-CH3 

VI-537 

192.25 

5946 

amine (1,3;4) 


CH3(NH2)C6H3C3H7 

XII-1171 

149.23 

5947 

Thyroxine (I) 


C,5H,,04Nl4 

♦XIV-671 

776.93 

5948 

Tin chloride triphenyl 

triphenyltin chloride 

(C6H5)3SnCI 

*X VI-540 

385.46 

5949 

diethyl 

diethyl tin 

(C2H5)2Sn 

IV-631 

176.82. 

6950 

tetraethyl 

tetraethyl tin 

(C2H5)4Sn 

IV-632 

234.94 

5951 

tetramethyi 

tetramethyi tin 

(CH3)4Sn 

IV-632 

178.84 

5952 

tetraphenyl 

tetraphenyl tin 

(C6H5)4Sn 

X VI-91 4 

427.10 

5953 

trIethyl 

triethyl tin 

l(C2H5),Sn], 

IV-638 

411,76 

5954 

Tolane 

diphenyl-acetylene 

CeHs-CiCCeHs 

V-656 

178.22 

5955 

Tolidine (o) 

3,3'-di Me-benzidine 

(CH3C6H3-NH2)2 

XIII-256 

212.28 

5956 

hydrochloride 


Ci4Hi6N2-2HCI 

XIII-257 

285.21 

5957 

sulfate 


C,4H,6N2H2S04 

XIII-257 

310.36 

5958 

disulfonic acid 

(3,4;6) 

[(CHj)(NH2)C«H2- 

XIV-796 

399.43 




S 03 H] 2 -liH 20 



5959 

Tolidine (m) 

2,2'-di Me-benzidine 

(CH3C6H3NH2)2 

XIII-255 

212.28 

5960 

Toluene 

methyl-benzene 

CHs'CsHs 

V-280 

92.13 

5961 

azo- 1 -naphthyl- 

(2,1;r,20; 

CH 3 C 6 H 4 N:N- 

X VI-373 

261.31 


amine -2 (o) 

yellow OB 

CioHgNHz 



5962 

disulfonic acid 

(2,4) 

CH3C6H3(S03H)2 

XI-204 

252.25 

5963 

disulfonic Na 

(2,4); (Nasalt) 

C7H606S2Na2'7H20 

XI-204 

422.34 

5964 

sulfinic acid (p) 


CH 3 C 6 H 4 SO 2 H 

XI-9 

156.19 

5965 

sulfinic Na (p) 

(sodium saljt) 

C7H702SNa-2H20 

XI-9 

214.22 

5966 

sulfonic acid (o) 


CH 3 C 6 H 4 S 03 H- 2 H 20 

XI-83 

208.23 

5967 

sulfonic acid (m) 


CH3C6H4S03Haq. 

XI-94 

172.19 

5968 

sulfonic acid (p) 


CH 3 C 6 H 4 SO 3 H HzO 

XI-97 

190.21 

5969 

sulfonic Na (p) 

(sodium salt) 

C 7 H 703 SNa- 2 H 20 

XI-97 

230.22 

5970 

Toluenesulfonyl- 

toluenesulfonamide 

CH3C6H4S02NH2 

XI -86 

171.21 


amide (o) 





5971 

amide (p) 


CH3'C6H4S02NH2 

XI- 104 

171.21 

6972 

anilide (p) 

toluene-sul- 

CH 3 C 6 H 4 S 02 NH- 

XII-567 

247.30 



fonanilide 

C 6 H 5 



5973 

n-butylamide (p) 


CH 3 C 6 H 4 S 02 NH- 


227.31 



C 4 H 9 



6974 

chloride (o) 

toluene sulfon- 

CH 3 C 6 H 4 S 02 CI 

XI -86 

190.64 



chloride 




5976 

chloride (p) 


CH 3 C 6 H 4 SO 2 CI 

XI-103 

190.64 

5976 

di-n-butylamide 

(p) 

CH 3 C 6 H 4 SOz-N: 


283.42 




(C4H5)2 



6977 

dimethyiamide (p) 


CH 3 C 6 H 4 SO 2 N: 


199.26 



(CH3)2 



5978 

ethylamide (p) 


CH 3 'C 6 H 4 S 02 NH- 

XI- 105 

199.26 




CzHs 



5979 

methylamide 


CH 3 C 6 H 4 S 02 NH- 

XI-105 

185.24 




CH 3 



5980 

methylanilide 


CH 3 C 6 H 4 SO 2 N: 

XII-575 

261.33 




(CH3)(C6H5) 




Tiglic acid 2426 
Tiglic aldehyde 2427 
TNT 6316 

Tobias' acid 4505, 4549 
Tolamine 1290 


Tolazine 4334 
Toliminazole 4137 
Tolualdehyde 5985-7 
Teluamide 5988-90 
Tolu benzyl acetate 6481 




ORGANIC COMPOUNDS 


627 


Crystalline 
Form and 
Color 


Specific 

Gravity 


Melting 
Point °C- 


Boiling 
Point ®C. 


Solubility in 100 Parts 
Water ] Alcohol [ Ether 


Iq. 

oil 

col. nd. 
col. cr./al. 
yel. oil 
col. Iq. 

Iq. 


1.558’s° 

1 .1993^® 

1 . 2915 ^* ** 


tet. pr./chl. 1.490f 


24013.5imD 

d. 

181 

78 


i.; 00 chi. 00 ; 

V. si. s. s. 

i.;8. alk. i. 


0.866^* 


cr. 

delq. cr. 

syrup 

mn. 

If. 

tet. pr. 

mn. 

tri./aq. 

al. or bz. 
col. rhb. 


tri. 

pa. yel. Iq. 


226 

>420 

i.; s. pyr. 

V. si. s. 

V. si. s. 


265-70 

1. 

i. aq. al. 

8. bz. 

60-2 

300 

i. 

V. s. h. 

V. 8. 

128-9 


V. si. s. 

s. 

s. ; s. ac. 

d. > 340 


0.9’2® 



d. 


0.1c.; d.h. 

V. si. s. 

8. dil. a. 

-H 2 O, 150 


0.2’«® 

i. ; i. ac. 

i. 



(anh.) 



107-8 


si. s. h. 

V. 8. 

V. 8. 

-95 

110.8 

i.;s. act. 

00 abs. 

CO 

122-5 


i.;s. oil 

s. ; 8. CCI4 

s.; 8. bz. 



* Stable < 100®; forma p-laomer 140-50®. 

Toiubenzyl alcohol 6016-8 
Tolubenzyl-amirxe 6482-4 
Toiuene-azo-toluidine 309-12 


Toluene hexahydride 4199 
Toluene tetrahydride 4207-8 
Toluhydroquinone 2372 





PHYSICAL CONSTANTS OF 


Synonym 


Toluenesulfonyl 

I p>toluidide (p) 

Toluic acidt(o) 
acid (m) 

acid (p) 
aldehyde (o) 
aldehyde (m) 
aldehyde (p) 
amide (o) 
amide (m) 
amide (p) 
anhydride (o) 
nitrile (o) 
nitrile (m) 
nitrile (p) 

Toluidine (o) 

hydrochloride 

Toluidine (m) 

hydrochloride 

Toluidine (p) 

hydrochloride 

Toluquinone 

Toluyl-o-benzoic 
acid (p) 

Toluylene diamine 
diamine HCI 
diamine (1 ; 2 , 4 ) 
diamine HCI 
diamine (1 ; 2 , 5 ) 
diamine HCI 
diamine H 2 SO 4 

Tolyl acetic acid (o) 
acetic acid (m) 
acetic acid (p) 
benzoate (o) 
benzoate (m) 
benzoate (p) 
carbinol (o) 
carbinol (m) 
carbinol (p) 
iao-cyanate (o) 
iao-cyanate (m) 
iao'Cyanate (p) 
hydrazine (o) 
hydrazine HCI (o) 
hydrazine (m) 
hydrazine HCI (m) 
hydrazine (p) 
hydrazine HCI (p) 
hydroxylamine 


f See also No. 5142. 

Toluidine sulfonic acid 379-63 
Tolunitrile 5992-4 
Toluol 5960 
Toluphenazine 4334 


2- Me-benzoic acid 

3- Mo-benzoic acid 

4- Me-benzoic acid 
o-toluylaldehyde 
m-Me-benzaldehydo 
4-M0-benzaldehyde 
o-toluamide 
m-toluamide 
4-toluamido 

o-tolunitrile 

3- tolyl cyanide 

4- tolunltrilo 
2-methyl aniline 


3- methyl aniline 

4- methyl aniline 


o-Me-p-benzo- 

quinone 

(1,4;1',2') 

(1 ;3,4)(o)(i*ns) 

(1;3,4) 

(m)(un») 

(1 ;2,4) 

Cp) 

(1 ;2,5) 

(1 ;2,5) 


o-croayl benzoate 
m-crosyl benzoate 
p-crosyl benzoate 
o-tolu benzyl alcohol 
m-xylyl alcohol 


o-tolylcarbonimide 

m-tolylcarbonimide 

p-tolylcarbonimide 


CH3C6H4SOrNH- 
C6H4‘CH3 
CH3 C6H4 CO2H 
CH3C6H4CO2H 


CH 3 C 6 H 4 
CH3C6H4 
CH 3 C 6 H 4 
CH3 C6H4 
CH 3 C 6 H 4 
CH 3 C 6 H 4 
CH 3 C 6 H 4 
(CH3C6K 
CH3C6H4 
CH3C6H4 
CH3C6H4 
CH3C6H4 


CO 2 H 

CHO 

CHO 

CHO 

CO.NH 2 

CONHz 

CONH2 

rCO)zO 

CN 

CN 

CN 

NHz 


CH 3 C 6 H 4 NH 2 HCI 

CH 3 *C 6 H 4 NH 2 

CH 3 -C 6 H 4 NH 2 HCI 

CH 3 -C 6 H 4 NH 2 

CH 3 -C 6 H 4 NH 2 HCI 

0 :C 6 H 3 (CH 3):0 

CH 3 C 6 H 4 CO. 

C 6 H 4 'C 02 H 
CH 3 -C 6 H 3 (NH 2)2 
C 7 H,oN 2 * 2 HCI 
i CH3-C6H3(NH2)2 
! C 7 H,oN 2 - 2 HCI 
CH 3 -C 6 H 3 (NH 2)2 
C 7 H,oN 2 * 2 HCI 
C7 Hio N2‘ H2SO4 
CH 3 C 6 H 4 CH 2 C 02 H 
CH 3 C 6 H 4 CH 2 C 02 H 
CH3-C6H4CH2C02H 
C 6 H 5 C 02 C 6 H 4 CH 3 
C6H5C02.C6H4CH3 
C6H5C02C6H4CH3 
CH 3 C€H 4 CH 20 H 
CH 3 -C 6 H 4 CH 20 H 
CH 3 -C 6 H 4 -CH 20 H 
CH 3 C 6 H 4 -N:C 0 
CH 3 C 6 H 4 N:C 0 
CH 3 C 6 H 4 N:C 0 
CH 3 -C 6 H 4 -NHNH 2 
C 7 HioN 2 HCIH 20 
CH 3 C 6 H 4 NHNH 2 
C7H10N2HCI 
CH 3 C 6 H 4 -NHNH 2 
C 7 H,oN 2 -HCI 
CH 3 -C 6 H 4 NHOH 


Toiuquinoline 4372, 4374-6 
Toluquinone oxime 4881 
Toluylaldehyde 6139, 6985-7 
Toluylene red 4585 


Beil. 

Ref. 

Formula 

Weight 

XII-981 

261 . 33 

IX-462 

136.14 

IX-475 

136.14 

IX-483 

136.14 

VII-295 

120.14 

VII-296 

120.14 

VII-297 

120.14 

IX-465 

135.16 

IX-477 

135.16 

IX-486 

135.16 

IX-464 

254 . 27 

IX-466 

117.14 

IX-477 

117.14 

IX-489 

117.14 

XII-772 

107.15 

XII-782 

143.62 

XII-853 

107.15 

XII-856 

143.62 

XIT-880 

107.15 

XII-896 

143.62 

VII-645 

122.12 

X-759 

240.25 

XIII- 148 

122.17 

XIII-148 

195.10 

XIII- 124 

122.17 

Xiri-129 

195.10 

XIII-144 

122.17 

XIII- 144 

195.10 

XIII-144 

220.24 i 

IX-527 

150.17 

IX-528 

150.17 

IX-530 

150.17 

ix-n9 

212.24 

IX-120 

212.24 

IX-120 

212.24 

VI-484 

122.16 

VI-494 

122.16 

VI-498 

122.16 

XII-812 

133.14 

XII-864 

133.14 

XII-965 

133.14 

XV-496 

122.17 j 

XV-496 

176.66 

XV-506 

122.17 i 

XV-506 

158.63 

XV-510 

122.17 


158.63 

XV-13 

123.15 





ORGANIC COMPOUNDS 


«39 


No 

Crystalline 

Specific 

Melting 

Boiling 

^ Solubility in 100 Parts | 


Color 

Gravity 

Point ®C. 

Point ®G. 

Water 

Alcohol 

Ether 

5981 

col. tri./ac. 


117-8 





5982 

cr./aq. 

1 . 062^^** 

104-5 

259751mm 

8. h. 

V. 8. 

8. chl. 

5983 

pr./aq. 

1.054^4:^“ 

110-1 

263 

0.0915°; 

V. 8. 

V. 8. 






1 . 6100® 



5984 

cr./aq. 


179-80 

274-5 

V. si. 8. h. 

V. 8. 

V. 8. 

5985 

Iq. 

1.039\«-® 


196-9 

si. s. 

00 

00 

5986 

Iq. 

1.019-2^° 


199 

si. 8. 

00 

GO 

5987 

Iq. 

1 . 01 


204-5 

si. s. 

00 

00 

5988 

nd./aq. 


147 




8. 

5989 

nd./et. 


97 





5990 

nd./aq. 


165 


s. h. 


8. 

5991 



39 

>325 




5992 

col. Iq. 

0.9984-f° 

-13 

205.2 

i. 

00 

00 

5993 

col. Iq. 

0.976’ 5° 

-23 

210773min 

0.09 c. 

1 .7 h. aq. 


5994 

nd./al. 

0.981Jg° 

29.5 

217.6 

i. 

V. s. 

V. 8. 

5995 

col. Iq. 

0.999-2^0-° 

-16.3 

199.7 

1.525°;s. 

00 

00 




(-24.4) 


dil. a. 



5996 

mn. pr. 


21 8-20 

242 

8. 



5997 

col. Iq. 

0.989Y'' 

-31.5 

203.3 

sl. s. 


GO 

5998 

If. /aq. 


228 

250 

96.312® 

61 . 99® 


5999 

cr. 

0.973f§°; 

44-5 

200.3 

0.7421°; 

V. s.; s. 

V. 8. ; 8. 



1.046\«-° 



1 .1320 

dil. a. 

CSz 

6000 

nd./ac. et. 


243 

257.5 

22 . 911 ® 

2517 ° 

i. ; i. bz. 

6001 

yel. nd. 


68-9 

subl. 

8l. s. C. 

V. s. 

V. s. 

6002 

nd./ 


139-40 

d. 

V. sl. s. 

V. s. 

V. 8. 


toluene 




h.; s.act. 



6003 

If./lg. 


89-90 

265 

s. c. 



6004 

nd. 




V. s. 



6005 

rhb. 


99 

283-5 

s. h. 

s. 

8. 

6006 

nd. 




s. 



6007 

pl./bz. 


64 

273-4 

s. ; s. h. bz. 

8. 

8. 

6008 

If. 




s. 



6009 

pd. 




0.811® 



6010 

nd./aq. 


88-9 


s. h. 



601 1 

nd. 


60.5-1.5 


8. h. 



6012 

nd./aq. 


92-4 

265-7 

8. h. 

8. 

s.; 8. bz. 

6013 

Iq. 



307 

j. 


8. 

6014 

cr. 


54-5 

313-4 

i. 



6015 

pl./et. al. 


71-2 

315-6 

i. 



6016 

nd. 

1 . 023«® 

34-6 

223750mm 

1 c. 

V. 8. abs. 

V. 8. 

6017 

Iq. 

0.91617° 

<-20 

217 

5 c. 

8. 

8. 

6018 

nd. 


60® 

217 

sl. s. 

8. 

8. 

6019 

Iq. 



184-7 

i.; d. h. 

d. h. 

S. 

6020 

pa. yel. Iq. 



195-8 

i. 

8. 

8. 

6021 

Iq. 



167751mm 




6022 

nd. 


56-9 


sl. s. Ig. 

V. 8. 

V. 8. 

6023 

pi. 




8. 

8. 


6024 

oil 



240-4 

i. 

8. 

8.; 8. chl. 

6025 

nd. 




s. 

8. 


6026 

rhb. 


65-6 

240-4 8l. d. 

sl. 8. 

V. 8.; s. bz. 

V. 8. 

6027 

tan pi. 




s. 

sl. 

i. 

6028 

col./bz. et. 


44 


sl. 8. Ig. 

8. 

8. 


Tolyl-, cf. also cresyl-. Tolyl-carbonimide 6019-21 

Tolyl-acetamlde 26-8 Tolyl chloride 1466-8 

Tolyl acetate 1552-3 Tolyl cyanide 5992-4 

Tolyl-benzamide 775-7 Tolyl-diphenyl-methane 2756-7 

Tolyl bromide 999-1001 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

6029 

Tolyl hydroxylamine 

(mm 

CH3C6H4NHOH 

XV-14 

123.16 

6030 

hydroxylamine 

(t>)W 

CH3C6H4NHOH 

XV-16 

123.15 

6031 

a-naphthylamine 

(o)(lW) 

C,oH7NHC6H4CH3 

XII-1 225 

233 . 30 

6032 

a-naphthylamine 

(p)(N) 

C,oH7NHC6H4CH3 

XII-1225 

233.30 

6033 

/9-naphthylannine 

(o)(yv) 

C,oH7NHC6H4CH3 

XII-1 277 

233.30 

6034 

/3-naphthylamine 

(p)(N) 

C10H7NHC6H4CH3 

XII-1 277 

233.30 

6035 

pyrrole (o)(JV) 


C4H4N C6H4 CH3 

XX-164 

1 57 . 21 

6036 



C4 H4NC6H4CH3 


157.21 

6037 

pyrrole (p)(N) 


C4H4NC6H4CH3 

XX-164 

157.21 

6038 

salicylate (o) « 

( 1 , 2 ; 1 ', 2 ') 

HOC6H4 COz- 


228 . 24 




C6H4CH3 



6039 

salicylate (m) 

(1,2;1',3') 

HO C 6 H 4 C 02 - 


228.24 




C6H4CH3 



6040 

salicylate (p) 


H 0 C 6 H 4 C 02 - 


228.24 



C 6 H 4 ‘CH 3 



6041 

£«o-thlocyanate (o) 

o-tolyl mustard oil 

CH 3 C 6 H 4 N:CS 

XII-813 

149.20 

6042 

iso-thiocyanate 

m-tolyl mustard oil 

CH 3 C 6 H 4 ‘N:CS 

XII-865 

149.20 

6043 

\m) 

iao-thiocyanate (p) 

p-tolyl mustard oil 

CH 3 C 6 H 4 N:CS 

XII-956 

149.20 

6044 

thiosemicarbazide 

(o) 

CH 3 -C 6 H 4 NHCS- 

XII-952 

181.25 




NHNHz 



6045 

thiourea (o) 


CH 3 C 6 H 4 NHCS- 

XII-806 

166.24 




NHz 



6046 

thiourea (m) 


CH 3 C 6 H 4 NHCS- 

XII-863 

166.24 




NHz 



6047 

thiourea (p) 


CH 3 C 6 H 4 -NHCS- 

XII-947 

166.24 




NHz 



6048 

urea (o) 


CH 3 C 6 H 4 NHCO- 

XII-801 

150.18 




NHz 



6049 

urea (m) 


CH 3 C 6 H 4 'NHC 0 . 

Xn-862 

150.18 




NHz 



6050 

urea (p) 


CH 3 C 6 H 4 NHCO- 

XII-940 

150.18 




NHz 



6051 

Tolylene cyanide (o) 

xylylene dicyanide 

C 6 H 4 (CHzCN)z 

IX-874 

156.18 

6052 

cyanide (m) 

xylylene dicyanide 

C6H4(CHrCN)z 

IX-875 

156.18 

6053 

cyanide (p) 

xylylene dicyanide 

C 6 H 4 (CHzCN)z 

IX-875 

156.18 

6054 

Trehalose 

mycose 

CizHzz0ii*2H20 

XXXI-378 

378.33 

6055 

Triaeetamide 


(CHaCOzN 

11-181 

143.14 

6056 

Triacefonamine 

tetramethyl- 

C 9 H 17 ONHZO 

XXI-249 

173.25 


hydrate 

piperidone (y) 




6057 

Triacontane (n) 


CH 3 (CH 2 ) 2 aCH, 

1-176 

422.80 

6058 

Trlamino- 

(2,4,3') ; Bismarck 

NH2C6H4N:N 

X VI-386 

227.26 


azobenzene 

brown 

C 6 H 3 (NHz)z 



6059 

benzene (1,2,3) 


(NH 2 ) 3 C 6 H, 

XIII-294 

123.16 

6060 

benzene (1,2,4) 


(NH2)3C6H, 

XIII-294 

123.16 

6061 

benzene HCi 

(1.2,4) 

(NH2)3C«H3-2HC1 

XIII-296 

196.09 

6062 

benzene (1,3,5) 

(free base unknown) 

(NHz)3C«H3 

Xni-299 

123.16 

6063 

benzene HCI 

(1.3,6) 

(NH2)3C6H3-3HCI 

XIII-299 

232.55 

6064 

benzoic acid (2,3,5) 


(NH 2 ) 3 C 6 H 2 -C 02 H 

XIV-456 

167.17 




Tolyl iodide 3905>7 
Tolyi-mercaptan 5694>6 
TolyUmercuric chloride 4039 
Toiyl*mu 8 tard oil 6041-3 


Tolyl phosphate 6351-3 
Tolyl phosphite 6354-5 
Tolyl thiophosphate 6356-8 
Tolylono alcohol 6497-9 







ORGANIC COMPOUNDS 


631 


No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

MeltinK 
Point ®C. 

Boiling 
Point ®C. 

Sole 

Water 

ibility in 100 

Alcohol 

Parts 

Ether 

6029 

If./bz. pel. 


68.5 


sl. 8. h. 

8. 

8.; sl. 8. Ig. 

6030 

If./bz. 


93-4 


1 c. • 5 h 



6031 

nd./lg. 


94-5 


i.; V. s. bz. 

V. 8. 

V. s. 

6032 

pr./al. 


78-9 

2361 Snun 

s. bz. 

s. h. 

8.; sl. 8. 








h. pet. 

6033 

cr./lg. 


95-6 

400-5 

V. s. bz.; 

V. 8. ; V. 8. 

V. 8.; V. 8. 






V. s. Ig. 

chi. 

act. 

6034 

If./al. 


102-3 





6035 

col. oil 



246 

V. sl. 8. h. 

V. 8. 

V. 8. bz. 

6036 

yo!. Iq, 



14q-.S141intn 

J 

'• 

g 

g 

6037 

If./aq. al. 


82 

252729mm 

V. sl. s. h. 

V. s. 

V. 8. pet. 

6038 

col. cr. 


35 





6039 

col. cr. 


74 





6040 

col. cr. 


39 





6041 

col. Iq. 

1.104ff° 


239 

i. 

V. 8. 


6042 

Iq. 


<-20 

244732mm 




6043 

nd./et. 

1.087^" 

26 

237 

d. h. 

d. h. 

8. 

6044 

If./bz. 


145-6 





6045 

cr./aq. 


151-2 





6046 

pr./al. 


110-1 





6047 

pl./al. 


188 


V. sl. s. c. 

8. h. 


6048 

If./al. 


190-2 


0.25*5®; 

8. 

s. 





8. h. 



6049 

If. /aq. 


142-3 





6050 

nd./aq. 


180-1 


I 

0 . 3*50 

8. 

0 . 06730 

6051 

cr./et. 


59-60 



8. 

8. 

6052 

cr. 


28-9 

305-1 0300mm 

i. 

S. 

8.; s. chi. 





sl. d. 




6053 

nd./aq. 


98 


sl. s. h. 

8. 

8- ; 8. chi. 

6054 

rhb./al. 


97* 

- 2 H 20 > 

8. h. 

sl. s. h. 

i. 





130® 




6055 

nd./et. 


78-9 




8. 

6056 

pl./aq. 


59; 

205 sl. d. 

8. 

8. 

8. 




35 (anh.) 





6057 

cr. 

lq.0.780«9® 

65.9 

2351 Omm 

8. bz. 

8l. 8. 

S. 

6058 

or. mn./aq. 


143.5 


i. 

8. 

8. 

6059 

cr. 


103 ± 

336 

V. 8. 

V. s. 

V. 8. 

6060 

If. /chi. 


<100 

340 ±- 

V. 8. 

V. s. 

sl. 8.; sl. 8. 








chi. 

6061 

nd. 


225 


8. 

V. sl. 8. 

sl. 8. HCI 

6062 








6063 

col. cr. 




8.; d. h. 

sl. 8. 

i. 

6064 

cr./aq. 




s. h. 

V. sl. 8. h. 

i. 


* Anhydrous, m. p. 210®. 
Toxilic acid 3995 
'Traubensaure*' 5690 


Triacotin 3418 

Triacetyl-hydroquinone 3775 
Triacetyl-pyrogaliol 5516 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

6065 

TriamIno 

benzoic acid (3,4,5 


(NH2)3C6H2C02H- 

XIV-455 

176.17 

6066 

benzoic acid HCI 

(2,4,6) 

(NH2)3C6H2C02H- 

3HCI 

XIV-455 

276.56 

6067 

chlorobenzene HCI 

(2.4,6) 

(NH2)3C6H2CI-3HCI 


267.00 

6068 

phenol (2,4,6) 


(NH2)3C«H20H 

XIII-569 

139.16 

6069 

toluene (2,4,6) 


(NH2)3C6H2CH3 

XIII-303 

137.18 

6070 

toluene HCI 

(2,4,6) 

(NH2)3C6H2CH3*3HCI 

XIII-303 

246.58 

6071 

triphenylmethane 

io,p',p") 

o-leucoaniline 

(NH2-C6H4)3CH 

XIII-31 1 

289.37 

6072 

triphenylmethane 

(nt,p',p") 

pseudo-leucoaniline 

(NH2-C6H4)3CH 

XIII-312 

289 . 37 

6073 

triphenylmethane 

(p.p'.p") 

p-leucoaniline 

(NH2C6H4)3CH 

XIII-31 3 

289.37 

6074 

Triamyl-amine (n) 


(C5Hn)3N 

*IV-378 

227.42 

6075 

amine (iao) 


(C5Hn)3N 

IV-183 

227 . 42 

6076 

amine (d) 


[CzHsCHCCHj)- 

CHzJjN 

IV-179 

227 . 42 

6077 

borate (n) 

n-amyl borate 

(CsHn )3B03 


272.23 

6078 

Triazo-acetic acid 


(N:N):NCH2C02H 

11-229 

101.07 

6079 

benzene 

phenyl azide 

CfiHs'Ns 

V-276 

119.12 

6080 

Triazole 

pyrrodiazole 

CH:N.NHCH:N 

1 1 

XX VI-1 3 

69.07 

6081 

Tribenzamide 


(C6HsCO)3N 

IX-214 

329.34 

6082 

Tribenzoyl 

methane (a) 


(C6H5C0)2C: 

C(0H)C6H5 

VII-877 

328.35 

6083 

methane (0) 


(C6H5C0)3CH 

VII-877 

328.35 

6084 

Tribenzyl-amine 


(C6H5*CH2)3N 

XII-1038 

287 . 39 

6085 

citrate 

benzyl citrate 

(C6H5CH2)3(^6H5C)7 


462.48 

6086 

Tribromo-acetam ide 


Br3CCONH2 

11-221 

295.79 

6087 

acetanilide (2,4,6) 


BraCeHe-NHCOCHs 

Xn-665 

i 371.88 

6088 

acetic acid 


BrsCCOzH 

11-220 

296.78 

6089 

aniline (2,3,4) 


Br3C6H2*NH2 

XII-662 

329.85 

6090 

aniline (2,3,5) 


Br3C6H2*NH2 

XII-662 

329.85 

6091 

aniline (2,4,5) 


Br3C6H2*NH2 

XII-662 

329.85 

6092 

aniline (2,4,6) 


Br3C6H2*NH2 

XII-663 

329.85 

6093 

aniline (3,4,5) 


Br3C6H2*NH2 

XII-668 

329.85 

6094 

anisole (2,4,6) 


Br3CeH2*OCH3 

VI-205 

344.86 

6095 

benzene (1,2,4) 

(un») 

Br3C6H3 

V-213 

314.83 

6096 

benzene (1,2,3) 

(vie) 

BraCeHa 

V-213 

314.83 

6097 

benzene (1,3,5) 

(ayrn) 

Br3C6H3 

V-213 

314.83 

6098 

benzoic acid (2,4,6) 


Br3C6H2C02H 

IX-360 

358.84 

6099 

benzoic acid (3,4,5) 


Br3C6H2C02H 

IX-361 

358.84 

6100 

butane (1,2,3) 


CH3(CHBr)zCH2Br 

1-121 

294.84 

6101 

butane 

1,2,3-triBr-2-Me- 

propane 

(CH2Br)2:CBrCH3 

1-128 

294.84 

6102 

tert-butyl alcohol 

acetone-bromoform 

(CH3)2C(OH).CBr3 

*1-193 

310.84 

6103 

ethane (1,1,2) 

vinyl tribromide 

BrCHz-CHBrz 

1-93 

266.79 

6104 

ethyl alcohol 

avert in 

BrsCCHzOH 


282.79 

6105 

ethylene 

ethylene tribromide 

Br CH :CBr 2 

1-191 

264.78 

6106 

mesitylene 

(2,4,6, *1,3,5) 

Br3C6(CH3)3 

V-409 

356.91 

6107 

/9-naphthol 

(1,3,6;2) 

Br3CioH40H 

VI-652 

380.89 

6108 

phenol (2,4,6) 

(aym) 

Br3C6H20H 

VI-203 

330.83 


Triamino-diphenyl 262 Triarachin 3419 

Trjamino-triazin© 4020 Tribenzal-diamine 3700 

Triamino-tnphenyl carbinol 5038 Tribenzoin 3420 
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No. 


Crystalline 
Form and 
Color 


Specific 

Gravity 


Melting 
Point ®C. 


6065 

6066 

6067 

6068 

6069 

6070 

6071 

6072 

6073 

6074 

6075 

6076 

6077 

6078 

6079 

6080 

6081 

6082 

6083 

6084 

6085 

6086 

6087 

6088 

6089 

6090 

6091 
6992 

6093 

6094 

6095 

6096 

6097 

6098 

6099 

6100 
6101 

6102 

6103 

6104 

6105 

6106 

6107 

6108 


nd./aq. 

pr./aq. 

brn. pd. 
unstable 
oil 
nd. 

cr./al. 
nd./et. Ig.* 
If./aq. 

Iq. 

col. Iq. 
col. Iq. 

col. Iq. 
col. hyg. 
yol. oil 
nd./et. 

nd./al. 
cr. ppt. 

nd./al. 

mn./et. 
col. pi. 
mn. 
nd./al. 
cr. 

If./aq. al. 

nd./al. 

nd./al. 

rhb./bz. 

nd. 

nd./al. 
nd./al. 
col./al. 
nd./al. 
pr./aq. 
nd./aq. al. 
col. Iq. 
col. Iq. 

cr./aq. al. 
Iq. 

col. cr. 

Iq. 

tri./al. 

nd./ac. 

nd./aq. 


0.786^'’- 
0.796’ 3° 


1 .354330 

1 . 088 |r 


0 . 991 - 3.5 


2.35lf 


2.658 


2.211V-® 


2.579\o~° 


2.70820 5 ° 


2.551-^" 


-H 2 O, > 
100 


165 

150* 

148 


16 ± ; expl. 
expl. 

120-1 

207-8 

210-20 

226-31 

92-3 

121-2 

232 

135 

100.6 

91 

85-6 

119-20 

118- 9 
87-8 
44-5 
87-8 

119- 20 
187 
234-5 


167-76 

-26 

79-80 

223 

155 

96 


Boiling 

Solubility in 100 Parts 

Point °C. 

Water 

Alcohol 

Ether 






s. 



257 

s. 

si. 8. 

i. 





s.; d. h. 








V. si. s. Ig. 

si. s. c. 




s. abs. 

s. bz. 

240-5 

265-7 




230-7 

i. 

V. s. 

00 

1 30-20™“ 




933inm 




73.524mm 

1. 

si. s. 

sl. s. 

260 

V. s. 

V. s. 

8l. 8. 

subl. 

s. h. bz. 

i. c. 

V. sl. S. 

subl. 

0.5/3CC. 

8 * 

8. act. 


chi. 




0.5 c. act. 

0.01 c. 

i. 10% 


0.2chl. 


NazCOa 

380-90 

V. si. s. 

s. h. 

8. 


i. 

V. si. s. bz. 

si. s. 
s. h. 

i. 

8. h. 

245 d. 

V. s.; d. h. 

V. s. 

V. 8. 


si. s. 

V. s. 

V. s. bz. 

300 

V. s. bz. 
i. ; s. chi. 

V. 8. 

V. s. h. 

V. s. 

V. s. 


i. 

S. I 

1150 

8. 

275-6 

i. ; V. s. bz. 

V. s. h. 

V. s. 

271765mm 

i. 

0.35’5o 

si. s. h. 
0.55’oo° aq. 

s. 

8. 

1 1 0-3’o™™ 

V. si. s. h. 

s. h. 

222-5 

i. 

. 


si. s. 

8. 

8. 

1 87-8752min 



92-3’Omm 

163-4 

2 . 500 ® 

8. 

8.; 8. bz. 

i. 

V. sl. 8. h. 

8. bz. 

subl. 

O.OI’S®; 

V. 8.; V. 8. 

8 .; 1225® 


50«® bz. 

act. 

CCI4 


♦ Crysts./bz. + iCeHe, m. p. 145®. 
Tribenzylene-benzene 6362 
Tribromo-acetaldehyda 876 


Tribromo-hydrin 6112 
Tribromo-methane 1016 
Tribromo-nitromethane 4688 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 


Tribromo 





6109 

phenyl acetate 

(1 ;2,4,6) 

CHsCOz-CeHzBra 

VI-205 

372.87 

6110 

phenyl salicylate 

(2,1 ;2',4',6'); 

H0C6H4C02- 

X-78 

450.93 



tribromosalol 

C6H2Br3 



6111 



CH 3 -C 6 H 4 S 03 - 


485.01 

sulfonate (2,4,6) 


Cfi HzBrs 



6112 

propane (1,2,3) 

glyceryl tribromo- 

(CH2Br)2:CHBr 

1-112 

280.82 



hydrin 




6113 



CgHsNCBrs 


379.90 

6114 

resorcinol (2,4,6) 


Br3C6H(OH)2 

VI-822 

346 . 83 

6115 

Tributyl-amine (n) 


(C4H9)3N 

IV-157 

185.34 

6116 

amine (iso) 


(C4H9)3N 

IV-166 

185.34 

6117 

borate (n) 

Fi-butyl borate 

B(0C4H9)3 


230.16 

6118 



(C 4 H 9 ) 3 C 0H 


200.35 

6119 

citrate (n) 

n-butyl citrate 

(C4H9)3'C6H507 


360.44 

6120 

phenyl phosphate 

phoaphen 7 

l(CH3)3CCeH40]3P0 


494.59 


(p; tert) 





6121 

phosphate (n) 

n-butyl phosphate 

(C 4 H 90 ) 3 P 0 


266.32 

6122 

Tri-iso-butylene 


(CH,),C:C(C(CH,),], 

1-225 

168.31 

6123 

Tricarballylic acid 


(H 02 CCH 2 ) 2 :CH- 

11-81 5 

176.12 




CO 2 H 



6124 

Trichloro-acetal 


Cl3CCH(OC2H5)2 

1-621 

221 . 52 

6125 

acetal 


Cl3CCH(OC2H5)z 

1-621 

221 . 52 

6126 

acetamide 


CI 3 CCONH 2 

11-21 1 

162.42 

6127 

acetanilide (2,4,6) 


CHsCONH- 

XII-628 

238.51 




Cg HzCIs 



6128 

acetic acid 


CI 3 CCO 2 H 

11-206 

163.40 

6129 

acetyl chloride 


CI 3 CCOCI 

11-21 0 

181.85 

6130 

aniline (2,3,4) 


CI 3 C 6 H 2 NH 2 

XII-626 

196.47 

6131 

aniline (2,4,5) 


CbCfiHz'NHz 

XII-627 

196.47 

6132 

aniline (2,4,6) 

1 

CbCeHz'NHz 

XII-627 

196.47 

6133 

aniline (3,4,5) 


CljCeHz-NHz 

XII-630 

196.47 

6134 

benzene (1,2,3) 

(vie) 

1 CI 3 C 6 H 3 

V-203 

00 

O) 

6135 

benzene (1,2,4) 

(una) 

CI 3 C 5 H 3 

V-203 

181 .46 

6136 

benzene (1,3,5) 

(sym) 

i CljCeHj 

V-203 

181 .46 

6137 

benzoic acid (2,3,4) 


CljCsHz'COzH 

IX-345 

225.47 

6138 

benzoic acid (2,3,5) 


CljCeHz-COzH 

IX-345 

225.47 

6139 

benzoic acid (2,4,5) 


CljCeHzCOzH 

IX-345 

225.47 

6140 

benzoic acid (2,4,6) 


CljCfiHz COzH 

IX-345 

225.47 

6141 

benzoic acid (3,4,5) 


ClaCeHz-COzH 

IX-346 

225.47 

6142 

bromoethane 

( 1 ; 2 , 2 , 2 ) 

BrCHzCCl 3 

1-90 

212.32 

6143 

bromomethane 


BrCCb 

1-67 

198.30 

6144 

tcrt-butyl acetate 

(fi,m 

CH3COzC' 

11-131 

219.50 




(CH3)2CCl3 



6145 

tert-butyl alcohol 

acetone chloroform 

Cl3CCOH:(CH3)2 

1-382 

177.47 

6146 

o-cresol (4,5,6) 

(4,5,6;2,1) 

Cl3C6H(OH)CH3 

♦VI-175 

211.48 

6147 

o-cresol (3,5,6) 

(3,5,6;2,1) 

Cl3C6H(OH)CH3 

♦VI-175 

211.48 

6148 

m-cresol (2,4,6) 

(2,4,6;3,1) 

Cl3C6H(OH)CH3 

♦VI-189 

211.48 

6149 

p-cresol (2,3,6) 

(2,3,6;4,1) 

Cl3C6H(OH)CH3 

VI-404 

211.48 

6150 

dibromoethane 

( 1,1 ; 2 , 2 , 2 ) 

BrzCHCCb 

1-93 

291 . 23 

6151 

ethane ( 1 , 1 , 1 ) 

methyl chloroform 

CH 3 CCI 3 

1-85 

133.42 

6152 

ethane ( 1 , 1 , 2 ) 

vinyl trichloride 

CiCHz-CHClz 

1-85 

133.42 

6153 

ethyl acetate 


CH3COz-CHzCCl3 

11-128 

191 .45 

6154 

ethyl alcohol 


CI 3 CCH 2 OH 

1-338 

149.42 


Tribromo-salol 6110 Tricaproin 3423 

Trlbutyrin 3421 Trlcaprylin 3424 

Tricaprin 3422 Trichloro-acetaldehyde 1281 





ORGANIC COMPOUNDS 


635 


No. 

Crystalline 
Form and 
Color 

Specific 

Melting 

Boiling 
Point °C. 

Solubility in 100 Parts 

Gravity 

Point °C. 

Water 

Alcohol 

Ether 

6109 

nd./al. 
wh. pd. 


82-3 

290-300 




6110 


189 

i.; s. chi. 

si. 8 .; s. 
act. 

8 . bz. ; 8 . ac. 



6111 

col. cr. 


113-4 




8 . 

8 . 

6112 

cr. 

2.436230 

16-7 

219-21 


8 . 

6113 

tan pi. 
nd./aq. 
col. Iq. 
col. Iq. 


127-8 





6114 


111 





6115 

6116 

0.778|g° 

0.764^° 

.... 4 ... . 

-22 

216. 570 mm 

1 88-91 

i. 

i. 

S. 

8 . 

CO 

00 

6117 

col. Iq. 
col. Iq. 
col. Iq. 



1 03-6®“*“ 




6118 



117-20’Omm 




6119 

1.045'^'* 

-20 

233'7mm 

i. 



6120 

col. cr. 


102-5 

300®**““ 


225® 

00 ecu 

6121 

col. Iq. 

0.976||“ 

<80 

289 d. 

0.6 

a> 

CD 

6122 

col. Iq. 
pr./aq. 

Iq. 

solid 

0 . 7740 ° 

<-30 

1 78-80752mm 

i. 



6123 

165-6 

d. 

4115® 


118® 

6124 

6125 

1 .266>s° 

83 

197 

230 d. 

0.5 

00 

OD 

6126 

6127 

mn. 

nd. 


141 

203-4 

238-97^6*““ 

V. si. s. 

8. 50% ac. 

V. s. 

V. s. 



CSz 

V. si. 3. ig. 

6128 

cr. 

1.61 7t-r 

58(50 ±) 

195.575<mm 

V. s. 

3 . 

8. 

6129 

col. Iq. 
nd./lg. 
nd./lg. 
nd./lg. 
nd./aq. al. 
cr. /al. 

1 .629’6.20 


118 

d. 

d. 


6130 

67.5 

29277 ‘♦onra 

s. Ig. ' 

si. s. Ig. 
i. H 3 PO 4 

V. s. 


6131 


96 

270 ± 

s. ; s. CS 2 
s. 

8. 50% ac. 

8. 

6132 


77.5-8.5 

262746mm 

6133 


100 

1 


6134 


52-3 

218-9 

i. 

si. s. 


6135 

col. cr. 

1 . 44626° 

17 

213 

i. 


6136 

nd. 

63.5 

208.5764“*“ 

i. 

st. s. 


6137 

nd. 


186(129) 

163 

si. s. 

s. 

3, 

6138 

nd./aq. 
nd./aq. 
cr. /aq. 
nd./aq. al. 



V. si. S. (X 

s. 

3. 

6139 


163-4 

subl. 

V. si. s. c. 

s. c. abs. 


6140 


164 

si. s. 

s. 

S. 

6141 


203 

subi. 

V. si. s. c. 

s- ; 

s. 

6142 

Iq. 

col. Iq. 

Iq. 

1 .884 


151-3 




6143 

2.055^® 

-21 

104.1 




6144 

191 

i. ; V. 8. 

V. s. ; V. s. 

V. s. ; V. s. 



act. 

chi. 

bz. 

6145 

col. cr. 


97* 

167 

0.8 c. 

Ill 

s. ; s. chi. 

6146 

nd./pet. 


77 


si. s. 

s.; s. alk. 

s. 

6147 

nd./ac. 


62 


i. pet. 

s. ; s. alk. 

s. 

6148 

col. nd./aq. 


47 

265 

si. s. 

s.;s. alk. 

8.; s. Ig. 

6149 

nd./pet. 


66-7 


si. s. 

s. ; s. alk. 

s. 

6150 

Iq. 

Iq. 

2.317^® 


93-5*^*““ 




6151 

1.325-^^° 


74.1 

i. 

00 

<X> 

6152 

col. Iq. 

1.441^1-5.° 

-36.7 

113.5 

i. 

00 

CO 

6153 

6154 

col. oil 
rhb. pi. 

1 . 189’5° 


1 70747mm 




1.55023 3° 

17.8 

1 51737mm 

V. si. s. 

00 

CO 


* Forms solid solution with H 2 O, m. p. 75-97°. 

Trichloro-butaldehyde 1158 





PHYSICAL CONSTANTS OF 




No*. 

Nam© 

Synonym 

Formula 

fBeil. 

Ref. 

Formula 

Weight 

6155 

Trichloro ethylene 

ethylene trichloride 

CICHiCCIz 

1-187 

131 .40 

6156 

hydroquinone 

(2,3,5) 

(HO)2C6HCl3 

VI-850 

213.46 

6157 

iodomethane 


CI 3 CI 

1-71 

245.30 

6158 

lactic acid 


CI 3 CCHOHCO 2 H 

III-286 

193.43 

6159 

methylchloro- 

diphosgene 

CIC02-CCI3 

III- 18 

197.85 


formate 





6160 

naphthalene (1,4,5) 

(S) 

CioHsCIj 

V-545 

231.51 

6161 

naphthalene (1,4,6) 

(0 

Cio H 5 CI 3 

V-546 

231.51 

6162 

phenol (2,3,5) 


CI 3 C 6 H 2 OH 

VI-190 

197.46 

6163 

phnnnl (2 4,5) 


CI 3 C 6 H 2 OH 


197.46 

6164* 

phenol (2,4,6) 

omal 

CI 3 C 6 H 2 OH 

VI-190 

197.46 

6165 

phenyl phosphate 

(o); phosphen 8 

(CIC 6 H 40 ) 3 P 0 


429.63 

6166 

propane (1,2,3) 

glyceryl trichloro- 

(CICH 2 ) 2 :CHCI 

1-106 

147.44 



hydrin 




6167 

propane ( 1 , 1 , 2 ) 


CH 3 CHCICHCI 2 

1-106 

147.44 

6168 

tao-propyl alcohol 

( 1 , 1 , 1 ); isopral 

CI 3 CCHOHCH 3 

1-365 

163.44 

6169 

quinone 


OrCeHCbrO 

VII-634 

211.44 

6170 

tribromoethane 

( 1 , 2 , 2 ; 1 , 1 , 2 ) 

CIzCBrCCIBrz 

1-94 

370.14 

6171 

Trfcosane (n) 


CH3(CH2)2iCH3 

1-175 

324.61 

6172 

Tricyanogen 

cyanuric chloride 

C 3 N 3 CI 3 

XX VI-35 

184.43 

i 

chloride 





6173 

Trf decane (n) 


CH3(CH2),iCH3 

1-171 

184.35 

6174 

Tridecyl alcohol (n) 

tridecanol -1 

CH3(CH2)iiCH20H 

1-428 

200.35 

6175 

Tridecylene 


Cl 3 H 26 

1-225 

182.34 

6176 

Tridecylic acid 

tridecanoic acid 

CH3(CH2)irC02H 

11-364 

214.34 

6177 

aldoxime 


CuHzs-CHiNOH 

1-715 

213.35 

6178 

Triethanol-amine 


N(CH2CH20H)3 

IV-285 

149.19 

6179 

amine HCI 


C 6 H 15 O 3 NHCI 

IV-285 

185.65 

6180 

Triethylamine 


(C2H5)3N 

IV-99 

101 .19 

6181 

hydrobromide 


(C 2 H 5 ) 3 NHBr 

IV-101 

182.11 

6182 

hydrochloride 


(CzH5)3NHCI 

IV -101 

137.65 

6183 

Triethyl arsine 

arsenic triethyl 

(C 2 H 5 ) 3 As 

IV-602 

162.09 

6184 

benzene (1,3,5) 

(aym) 

(C2H5)3C6H3 

V-449 

162.26 

6185 

benzene (1,2,4) 

(una) 

(C2H5)3C6H3 

V-448 

162.26 

6186 

borate 

ethyl borate 

(C 2 H 50 ) 3 B 

1-335 

146.00 

6187 

citrate 

ethyl citrate 

C3H50(C02C2H5)3 

III-568 

276.28 

6188 

phosphate 

ethyl phosphate 

(C2H50)3P0 

1-332 

182.16 

6189 

phosphine 


(C2H5)3P 

IV-582 

118.16 

6190 

phosphine oxide 


(C2H5)3P0 

IV- 592 

134.16 

6191 

phosphine sulfide 


(C2H5)3PS 

IV-592 

150.22 

6192 

phosphite 

ethyl phosphite 

(C2H50)3P 

1-330 

166.16 

6193 

propionate, ortho- 

Et orthopropionate 

C2H5C(0C2H5)3 

11-240 

176.25 

6194 

silicol 


(C 2 H 5 ) 3 SiOH 

IV-627 

132.25 

6195 

silicol ethyl ether 


(C2H5)3Si*OC2H5 

IV-627 

160.30 

6196 

silicon hydride 


(C 2 H 5 ) 3 SiH 

IV-625 

116.25 

6197 

silicon oxide 


[(C2H5)3Si]20 

IV-627 

246.48 

6198 

stibine 

antimony triethyl 

(C2H5)3Sb 

IV-618 

208.94 

6199 

Trf ethylene glycol 


(H0CH2CH20CH2)2 

1-468 

150.17 

6200 

glycol diacetate 


(CH3C02CH2CH2* 

11-141 

234.24 




0.CH2)2 



6201 

tetramlne 


(HzNCHzCHz* 

IV-255 

146.24 




NH-CH 2)2 



6202 

Triffluoro-1 -chloro- 

( 1 , 2 , 2 ) 

FzCHCHFCI 

1-83 

118.49 


ethane 






Trichloro-hydroxy toluene 6146-9 Tricresol, mixt. of 1545-7 

Trichloro-lactic nitrile 1284 Tridecanoic acid 6176 

Trichloro-methane 1477 Tridecanot 6174 

Trichloro-nitromethane 4697 Tridecanone 4408 



ORGANIC COMPOUNDS 


«37 


No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

6155 

col. Iq. 

1.466|r 

6156 

pr./aq. 

Iq. 


6157 

2.36’7‘> 

6158 

6159 

cr./et. 

Iq. 

1 .653»4° 

6160 

6161 

6162 

nd. 

nd./al. 
nd./aq. al. 


6163 

6164 

col. /pet. 
nd. 

1 .490-V-° 

6165 

col. cr. 

1.38S^‘’ 

6166 

Iq. 

1.391-^-** 

6167 

oil 

1 . 37 225° 

6168 

col. mn. 


6169 

yel. If./aq. 


6170 

pr. 

2.441*'=’ 

6171 

If. 

0.779-'4^® 

6172 

mn./et. 

1.32 

6173 

col. Iq. 

0 . 757 ^^^° 

6174 

cr. 

0.822-"^-“ 

6175 

Iq. 

0.8450** 

6176 

cr./al. 
nd./aq. al. 
col. Iq. 


6177 

6178 

6179 

1.126|f 

cr./al. 
col. oil 

6180 

0.729f§® 

6161 

hex. /chi. 

1.322 

6182 

cr./al. 

1.069-V-° 

6183 

col. Iq. 

1 . 150 ^ 40 .'* 

6184 

Iq. 

0.861-^®-® 

6185 

Iq. 

0.882^,'^® 

6186 

Iq. 

0.864ir 

6187 

oil 

1.137^,«-® 

6188 

col. Iq. 

1.068^® 

6189 

col. Iq. 

0 . 800\®-® 

6190 

col. nd. 


6191 

hex. pr. 

Iq. 


6192 

0 . 969-V-° 

6193 

col. Iq. 

0 . 88720° 

6194 

tq. 

0.8710° 

6195 

Iq. 

0 . 8400° 

6196 

Iq. 

0.721^® 

6197 

Iq. 

0.8590° 

6198 

col. Iq. 

1 .32410** 

6199 

col. hyg. 

1.125|r 

6200 

col. Iq. 

Iq. 


6201 

0.98215° 

6202 

col. Iq. 

1 . 3650° 


Tridecyl cyanide 4456 
Triethyl aluminum 230 
Triethyl bismuthine 855 


Melting 

Boilingr 

Solubility in 100 Parts | 

Point °C. 

Point °C. 

Water 

Alcohol 

Ether 

-73 

87.2 

0.1«° 

00 

QD 

134 

subl. 

0.615® 

V. 8. 

V. s. 

-19 

42 d. 




124 

140-70*5inin 

V. s. 

V. 8. 

8. ; 8. chi. 

-57 

127.5 




131 





65-6 





55 

249-50 

si. s. h. 

S. 

s.; s. Ig. 

61-3 

252 

i. i s. CCI4 

s.; s. bz. 

8. 

68-9 

246 

0 . 0925 ° 

V. s. 

V. s. 

35 

255-65*““° 

i.; a> bz. 

V. 8. 

00 CCI4 

-14.7 

158 

<0.1 

00 

00 

<-20 

140 

i. 

00 

CD 

50-1 

161 .8773nim 

3 

s.;8. KOH 

s. 

168-9 

subl. 

i. c. 

V. 8. h. 

V. 8. 

1 78-80 d. 





47.7 

23415in*n 




145 

190 

d. h.; s. 

V. s. chi. 

8. h. abs. 



ac. 



-6.2 

234 

i. 

V. s. 

V. 8. 

30.5 

1 55-61*““° 





232.7 

i. 

s. 

V. 8. 

41 

1 99-20024mn» 

i. 

V. s. 

V. 8. 

80.5 


si. s. bz. 

si. s. 

V. 8.; s- chl. 

20-1 

277-91 SOrnm 

00 

fo ; s. chi. 

si. 8. 

177 


si. s. 



-114.8 

89.4 

00 < 19® 


CD 

248 

subl. > 225 

15125° 

2325° chi. 

i.;s. at. 

253-4 

subl. > 245 

150^° 

s.;s. chi. 

i. 


140^*0 8l. d. 

i. 

CO j 

CD 


215 

i. 

s. abs. 

s. 


217-875*™° 

i. 

8. abs. 

8. 


120 

d. 




294 ± 


00 

00 


215-6 

10025° 

8. 

8. 


1 27 . 5744mia 

i. 

GO 

CD 

52-3(44) 

242.8-3.0 

00 ; i. KOH 

00 

Sl. 8. 

94 

ign. 70 





1 55-7760aim 

i. 

V. s. 

V. 8. 


161766mm 





154 

j 




153 

!* 

00 

00 


95-6 


1. H 2 SO 4 



231 

i. 

S. H 2 SO 4 


<-29 

158-9 


V. 8. 

V. s. 


290 

00 ; i. pet. 

00 ; 00 bz. 

V. sl. 8. 


300 

i 

00 

00 

12 

266-7 

V. s. 

V, s. 



17 


V. s. 



1.. 





Triethyl boron 871 
Triethyl carbinol 3533 
TrIethyl tin 5953 




638 


PHYSICAL CONSTAOTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 


Trilluoro 




6203 

2 -chioroethyiene 

( 1 , 1 , 2 ) 

FzCiCFCI 


6204 

1 , 2 -dibromoethane 

( 1 , 1 , 2 ) 

FzBrCCHBrF 

1-92 

6205 

1 , 1 , 2 -tribromo- 

( 1 , 2 . 2 ) 

BrzCFCBrFz 

1-94 


ethane 




6206 

1 , 1 , 2 -trichloro- 

( 1 , 2 , 2 ) 

CI 2 CFCCIF 2 



ethane 




6207 

Triglycol dichloride 


CI(CH 2 'CH 2 ' 0 ) 2 * 




CH 2 -CH 2 -CI " 


6208 

Triglycyl glycine 


NH2(CH2C0NH)3- 

IV-377 




CH 2 CO 2 H 


6209 

glycine ester 

biuret base 

C 7 Hi 3 03 N 4 *C 02 C 2 H 5 

IV-377 

6210 

Trihoxylamine (n) 


(C6H,3)3N 

IV-188 

6211 

Trlhydroxy-aceto- 

gallacetophenone; 

(H0)3C6H2C0CH3 

VII-393 


phenone (2,3,4) 

alizarin yellow C 



6212 

anthraquinone 

anthragallol (1,2,3) 

C6H4(C0)2C6H(0H)3 

VIII-505 

6213 

anthraquinone 

(1,2,4); purpurin 

C6H4(C0)2C6H(0H)3 

VIII-509 

6214 

anthraquinone 

flavopurpurin 

H0C6H3(C0)2C6H2: 

VIII-513 


( 1 , 2 , 6 ) 


(0H)2 


6215 

anthraquinone 

anthrapurpurin 

H0C6H3(C0)2C6H2: 

VIII-516 


(1,2,7) 


(0H)2 


6216 

benzene ( 1 , 2 , 3 )(v) 

pyrogallol 

(H0)3C6H3 

VI-1071 

6217 

benzene (1,2,4) 

hydroxy-hydro- 

(H0)3C56H3 

VI- 1087 


(una) 

quinone 



6218 

benzene (1,3,5) 

phloroglucinol 

(H 0 ) 3 C 6 H 3 - 2 H 20 

VI-1092 


(»ym) 




6219 

benzene (1,3,5) 

phloroglucinol 

(H0)3C6H3 

VI- 1092 

6220 

benzoic acid (2,3,4) 

pyrogallol carboxylic 

(HOjCeHz-COzH- 

X-464 



acid 

XH 2 O 


6221 

benzoic acid (2,4,5) 


(H 0 ) 3 C 6 H 2 C 02 H- 

X-468 




1 H 20 


6222 

benzoic acid (2,4,6) 

phloroglucinol car- 

(H0)3C6H2C02H- 

X-468 



boxylic acid 

H 20 


6223 

benzoic acid (3,4,5) 

gallic acid 

(HOsCsHzCOzH- 

X-470 




H 2 O 


6224 

benzophenone 

alizarin yellow A 

C6H5C0C6H2(0H)3- 

VIII-417 


1 (2,3,4) 


H 20 


6225 

benzophenone 

salicyloyl-resorcinol 

(HO)zC6H3CO- 

VIII-422 


( 2 , 6,20 . 


C 6 H 40 H 


6226 

butyrophenone 

n-butyropyrogallol 

(H0)3C«H2C0C3H7- 

VIII-399 


(2,3,4) 


H 20 


6227 

butyrophenone (n) 

(2,4,6) 

(H0)3C6H2C0C3H7- 

♦VIII-691 




H 20 


6228 

glutaric acid 

(d or 1 ) 

(CH0H)3(C02H)2 

III-553 

6229 

glutaric acid (dl) 


(CH0H)3(C02H)2 


6230 

methyl-amino- 


H2N.C(CH20H)3 

IV-303 


methane 




6231 

pyridine (aym) 

(2,4,6) 

(HOsCsHzN 

XXI-197 

6232 

Triioflo-acetic acid 


I 3 CC 02 H 

11-225 

6233 

benzene (1,2,3) 

(vie) 

l3C«H3 

V-228 

6234 

benzene (1,2,4) 

(una) 

I 3 C 6 H 3 

V-228 

6235 

benzene (1,3,5) 

(aym) 

I3C«H3 

V-228 

6236 

benzoic acid 

(2,3,5) 

IsCeHz-COzH 

♦IX-150 


Trifluoro-methane 3287 Trigonelline, cf. aikd. 

Trigemin 364 Triheptylin 3425 

Trigenolline, cf. aIkd. Trihydroxy-ethylamine 6178 


Formula 

Weight 


116.48 
241 . 86 
320.77 

187.39 

187.07 

246.22 

274.28 

269.50 

168.14 

256.20 

256.20 

256.20 

256.20 

126.11 

126.11 

162.14 

126.11 

170.12 

179.13 

188.13 

188.13 

248.23 

230.21 

214.21 

214.21 

180.11 

180.11 

121.14 

127.10 

437.79 

455.84 

455.84 

455.84 

499.85 





ORGANIC COMPOUNDS 


6S9 


No. 

Crystalline 
Form and 

Specific 

Melting 

Boiling 

Solubility in 100 Parts 


Color 

Gravity 

Point °C. 

Point °C. 

Water 

Alcohol 

Ether 

6203 

gas 


-157.5 

-27.9 

d. 



6204 

col. iq. 

2.254^40 



76.5 




6205 

Iq. 

2.5677® 

d. 330 

117 




6206 

Iq. 

1.4225° 

-37 

46.5740min 

I. 

00 

00 ; 00 bz. 

6207 

Iq. 

1.197^^® 


241 

1 . 920 ® 



6208 

col. pd. 


d. > 220 





6209 

pl./aq. 


d. 270 




V si s 

6210 

col. Iq. 




260 




6211 

col. cr./aq. 


173 


0.2 c.; 








s. h. 



6212 

cr./al. ac. 


310 d. 

subl. 290 ± 

V. si. 8 . 

s.; s. H 2 SO 4 

8 . 

6213 

red nd./al. 


256-7 





6214 

yel. nd./al. 


>360 

459 si. d. 

V. si. 8 . h. 

s. 

sl. 8 . 

6215 

or. nd./al. 


369 

462 sl.d. 

si. 8 . h. 

V. s. h. 

Sl. 8 . 

6216 

nd. 

1 . 453<° 

133-4 

309 

401 s® 

s. ; si. s. bz. 

8 . 

6217 

mn./aq. 


140.5 




V. s.;-sl. s. 








bz. 

6218 

rhb. 


117; 

subl. si. d. 

1 c. 

V. s. 

V. s. 




- 2 H 2 O, 110 





6219 

cr. 


209-19 

subi. 




6220 

nd./aq. 


206 d. 

subl. in CO 2 

0.13'2.5o 

s. 

sl. 8 . 




(anh.) 





6221 

nd./aq. 


217-8 d. 

“iHzO, 105 

8 . h. 

s. 





(anh.) 





6222 

* 




si. 8 . C. 

8 . 

V. 8 . 

6223 

mn./aq. 

1.694 

235 d. 

-H 20 , 100 

1130 ; 

28 ' 5® abs. 

2.5'5®; 




(anh.) 


3 31000 


20 act. 

6224 

yel. nd./ 


140-1 


V. si. s. c. 

s.; s. alk.; 

8 .; 8 . 


aq. al. 


(anh.) 



si. 8 . bz. 

H 2 SO 4 

6225 

yel. pl./al. 


133-4 


V. si. s. h. 

s.;s. alk. 

s. bz. 

6226 

yel. nd./aq. 


76-80; 








100 (anh.) 





6227 

nd./aq. 


179-80 

-H 20 , 110 

si. s. 

V. 8 . 

V. 8 . 




(anh.) . 


! 



6228 

If./al. 


128 


V. s. 

8 . 

8 . act. 

6229 

pi. /act. 


154-5 d. 


V. s. 

V. s. 

8 . act. 

6230 

nd./al. 


171-2 

219-20'®***® 

V. s. 

0 . 420 ° 

1.; V. sl. 8 . 








act.(d.) 

6231 

nd. or pd. 


220-30 d. 


si. 8 .; d. h. 

i. 


6232 

yel. If. 


150 d. 


s. 



6233 

nd./al. 


116 


j. 

V. s. 

V, S- 

6234 

nd./al. 


91.4 



s. 

8 . chl. 

6235 

nd./ac. 


182-4 


1 ’ 

si. 8 . 

sl. s. 

6236 

pr. /al. 


223-4 


i.; V. si. s. 

8 . h. 







bz. 




Trihydroxy-methylanthraquinone 2874 
TrI hydroxy-toluene 4361 
Trihydroxy-trlphenyl methane 3963 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

6237 

Triiodo 

methyl iodoform 

CH 3 CI 3 

1-99 

407.80 


ethane ( 1 , 1 , 1 ) 





6238 

phenol (2,4,6) 


IjCgHzOH 

VI-21 1 

471 .84 

6239 

Triketohydrin- 

ninhydrin 

CsH4(CO)2:C(OH)2 

♦VII-475 

178.14 


dene hydrate 





6240 

Trimethoxy benzoic 


(CH 30 ) 3 C 6 H 2 C 02 H 

X-465 

212.20 


acid (2,3,4) 





6241 

benzoic acid 

asaronic acid 

(CH 30 ) 3 C 6 H 2 C 02 H 

X-468 

212.20 


(2,4,5) 





6242 

benzoic acid 

gallic acid tri- 

(CH 30 ) 3 C 6 H 2 C 02 H 

X-481 

212.20 


(3,4,5) 

methyl ether 




6243 

Trimethyl- 

pivalic aldehyde 

(CH3)3CCH0 

1-688 

86.13 


acetaldehyde 





6244 

acetaldehyde oxime 


(CH 3 ) 3 CCH:N 0 H 

*1-354 

101.15 

6245 

acetic acid 

pivalic acid 

(CH3)3CC02H 

11-319 

102.13 

6246 

acetonitrile 

e«re-butyl cyanide 

(CH 3 ) 3 CCN 

11-320 

83.13 

6247 

acetophenone 

acetomesitylene 

(CH3)3C6H2C0CH3 

VII-332 

162.22 


(2,4,6) 





6248 

amine 


(CH 3 ) 3 N 

IV-43 

59.11 

6249 

amine HCI 


(CH 3 ) 3 NHCI 

IV-46 

95.58 

6250 

aniline (2,4,5) 

pseudocumidine 

(CH3)3C6H2NH2 

XII-1 1 50 

135.20 

6251 

aniline (2,4,6) 

mesidine 

(CH3)3C6H2NH2 

XII- 1160 

135.20 

6252 

arsine 

arsenic trimethyl 

(CH3)3A8 

IV-600 

120.01 

6253 

benzene (1,2,3) 

hemimellitene 

(CH3)3C6Hs 

V-399 

120.19 

6254 

benzene (1,2,4) 

pseudocumene 

(CH3)3C6H3 

V-400 

120.19 

6255 

benzene (1,3,5) 

mesitylene 

(CH3)3C6H3 

V-406 

120.19 

6256 

benzoic acid (2,3,5) 

7 -iso-durylic acid 

(CHi)3C6H2C02H 

IX-552 

164.20 

6257 

benzoic acid (2,3,4) 

prehnitylic acid 

(CH3)3C6H2C02H 

IX-552 

164.20 

6258 

benzoic acid (2,3,6) 


(CH3)3C6H2C02H 

IX-552 

164.20 

6259 

benzoic acid (2,4,5) 

durylic acid 

(CH3)3C6H2C02H 

IX-554 

164.20 

6260 

benzoic acid (3,4,5) 

a-iao-durylic acid 

(CH3)3C6H2C02H 

IX-554 

1 164.20 

6261 

benzoic acid (2,4,6) 

/?-iao-durylic acid 

(CH3)3C6H2C02H 

IX-553 

r 164.20 

6262 

borate 

methyl borate 

(CH30)3B 

1-287 

: 103.92 

6263 

citrate 


C3H50(C02CH3)3 

in-567 

234.20 

6264 

methoxy-propenyl 

esmodil 

(CH 3 ) 3 N(Br)CHr 


210.12 


ammonium 


C(:CH 2 )' 0 CH 3 




bromide 





6265 

phenol (2,4,5) 

pseudocumenol 

(CH 3 ) 3 C 6 H 20 H 

VI-509 

136.19 

6266 

phenol (2,4,6) 

mesitol 

(CH 3 ) 3 CeH 20 H 

VI-518 

i 136.19 

6267 

phenyl ammonium 


(CH3)3C6H5N.I 

XII-1 59 

263.13 


iodide 





6268 

phosphate 

methyl phosphate 

(CH 30 ) 3 P 0 

1-286 

140.08 

6269 

phosphine 


(CH3)3P 

IV-580 

76.08 

6270 

quinoline (2,3,4) 


(CH3)3C9H4N 

XX-414 

171.23 

6271 

quinoline (2,3,6) 


(CH3)3C9H4N 

XX-414 

171.23 

6272 

quinoline (2,4,6) 


(CH3)3C9H4Naq. 

XX-414 

171.23 

6273 

quinoline ( 2 , 6 , 8 ) 


(CH3)3C9H4N 

XX-415 

171.23 

6274 

stibine 

antimony trimethyl 

(CH 3 ) 3 Sb 

IV-617 

166.86 

6275 

thioacetamide 


(CH 3 ) 3 CCSNH 2 


117.21 

6276 

urea 


(CH3)2NC0-NHCH3 

IV-74 

102.14 

6277 

Trimethylene- 


CH3'CH0(CH2)30 

1 1 


102.13 


acetal 




6278 

bromohydrin 

oe-bromohydrin 

Br.(CH2)30H 

1-356 

139.00 


Triiodo-mothane 3887 Trimesitinic acid 5508 Trimethyl carbinol 1037 

Triisobutyiene 6122 Trimethyl aluminum 231 Trimethyl-cyclohexenone 5269 

Trilaurin 3426 Trimethyl bismuthine 856 Trimethyl-ethylene 502 

Trimellitic acid 684 Trimethyl boron 872^ Trimethyl-gallic acid 6242 

trimesic acid 685 Trimethyl butene 3556 Trimethyl-glycine 846 





ORGANIC COMPOUNDS 
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No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Melting 
Point °C. 

Boiling 
Point °C. 

Solubility in 100 Parts | 

Water 

Alcohol 

Ether 

6237 



95 d. 


V. s. CSa; 

V. sl. s. 

V. 8.; si. s. 


octahed. 




V. s. bz. 


•o- 

6238 

nd./aq. al. 


157-8 

d. 

8. act. 

2 

8. 

6239 

pr./aq. 


239-40 d. ; 


s. h. 

8. alk. 

V. si. 8. 




si. d. 139 





6240 



97-9 


8. 



6241 

nd./al. 


144 

300 ± 

8. h. 

8. ; 8. Ig. 

8. bz. 

6242 

mn./aq. 


169-70 

225-710mni 

V. si. s. 

V. 8. 

V. 8.; s. chi. 

6243 

Iq. 

0.793^70 

3 

74-5 




6244 



41 

6520mm 




6245 

nd. 

0.905*0® 

35.5 

163.8 

2. 120° 

V. 8. 

V. s. 

6246 

cr. 


15-6 

105-6 




6247 

iq. 

0.975^° 


240.5735mm 










6248 

col. gas 

0.662-5° 

-124 

3. 2-3. 8 

41190 

8. 

8. 

6249 

cr./al. 


271-8 d. 



8. 


6250 

nd. /aq. 


66-8 

234-5 

0. 12>o® 



6251 

Iq. 

0.963 


229-30 




6252 

col. Iq. 

1 . 1 24^2® 


52.8 




6253 

col. Iq. 

0.894-\0-° 

. . 

-25.5 

176.1 

i. 

8. 

8. 

6254 

col. Iq. 

0.876-\‘i‘’ 

-44.1 

169.3 

i. 

8. 

8. ; 8. bz. 

6255 

col. Iq. 

0.8652^° 

-44. 8 (-52) 

164.8 

i. 

8. ; ® bz. 

oo 

6256 

pl./lg. 


127 





6257 

pr./al. 


167.5 





6258 

nd./aq. 


105-6 





6259 

nd./bz. 


149-50 


V. si. s. h. 

V. 8. 

V. 8. ; 8. bz. 

6260 

nd./aq. 


215-6 


V. si. 8. h. 

8. 1 

8. 

6261 

cr./al. 


152-5 


s. chi. 

8. 

8. 

6262 

Iq. 

0.91520® 

burns with 

72 

d. 





green flame 





6263 

tri. 


78-9 

283-7 si. d. 




6264 

wh. cr. pd. 


169 


8. 

8. 


6265 

nd. 


71-2 

231-4 

V. sl. s. c. 

V. 8. 

V. 8. 

6266 

nd. 


72 

221 

V. sl. s. 

V. 8. 

V. 8. 

6267 

If./al. 


228-30 d. 

subi. 

s. 

280 

i. chi. 

6268 

Iq. 

1.197>-^^° 


197.2 

10025® 

8. 

! 8. 

6269 

col. Iq. 

<1 


40-2 

i. 


S. 

6270 

cr. 


65 ± 

285 



8. 

6271 

cr./lg. 


86-7 

285 

sl. s. bz. 

8. 

V. 8. 

6272 

hyg. cr. 


63-4 

277-8 

si. s. 

sl. 8. 

V. 8. 

6273 

mn./lg. 


46 

260710mm 

i. 

V. S. 

V. 8. 

6274 

col. Iq. 

1 .52315® 


80.6 

V. sl. s. 

8. 

8. 

6275 

cr. 


114-6 





6276 

mn. 

1.19 

75.5 

232. 57Wmm 

V. 8. 

V. 8. 

8. 

6277 

col. Iq. 



109-11 

s. 

S« 

8. 

6278 

iq. 

1.571-2^° 


98-112’»*“m 

16.6 c. 











Trimethyl-olycocoll, cf. aikd. 
Tri methyl-methane 1022 
Trimethyl-pentane 4946 
Trimethyl-phenyl methane 1062 
Tri methyl-pyridine 1526 


Trimethyl-trimethylene glycol 4332 
Trimethyl-trithiane 5879-81 
Trimethyl-vinyl-ammonium hydroxide 4584 
Trimethyl-xanthine, cf, aIkd. 

Trimethylene 1621 





642 


PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 


Trimethylene 





6279 

chlorobromide. 

3-CI-1“Br-propane 

CI(CH2)3Br 

1-109 

157.45 

6280 

chlorohydrin 

a-chlorohydrin 

CI(CH 2 ) 30 H 

1-356 

94.54 

6281 

di acetate 


CH2(CH202CCH3)2 

11-143 

160.17 

6282 

diamine 


NH2(CH2)3NH2 

IV-261 

74.13 

6283 

dlbutyrate 


CH2(CH202C- 


216.27 








C3H7)2 



6284 

di mercaptan 

propandithiol-1,3 

HS(CH2)3SH 

1-476 

108.21 

6285 

formal 

1,3-dioxane 

CH20(CH2)30 

1 1 

XIX-2 

88.10 

6286 

glycol 

propandiol-1,3 

1 -1 

H0(CH2)30H 

1-475 

76.09 

6287 

iodohydrin 

a-iodohydrin 

I-(CH2)30H 

1-358 

186.01 

6288 

Trlnltro-acetonitrile 


(N02)3CCN 

11-229 

176.05 

6289 

aniline (2,4,6) 

picramide 

(N02)3C6H2NH2 

XII-763 

228.12 

6290 

anisole (2,4,6) 

methyl picrate 

(N02)3C6H20CH3 

VI-288 

243.13 

6291 

benzaldehyde 


(N02)3C6H2CH0 

Vn-265 

241.12 


(2,4,6) 





6292 

benzene (1,2,3) 

(vie) 

(N02)3C6H3 

*V-140 

213.11 

6293 

benzene (1,3,5) 

(aym) 

(N02)3C6H3 

V-271 

213.11 

6294 

benzene (1,2,4) 

(una) 

(N02)3C6H3 

V-271 

213.11 

6295 

benzoic acid 


(N02)3C6H2C02H 

IX-417 

257.12 


(2.4,6) 





6296 

tcrt-butyltoluene 

artificial musk 

(N02)3C6H:(CH3)- 

V-439 

283.24 


(2,4,6;1,3) 


C(CH3)3 



6297 

tcrt-butyixylene 

musk xylene 

(N02)3C6(CH3)2' 

V-448 

297.26 


(2,4,6;1,3;5) 


C(CH3)3 



6298 

m-cresol 

(2,4,6;1,3) 

(N 02 ) 3 C 6 H(CH 3 )- 0 H 

VI-387 

243.13 

6299 

ethane ( 1 , 1 , 1 ) 


CH3-C(N02)3 

1-103 

165.07 

6300 

methane 1 

nitroform 

(N02)3CH 

1-79 

1 51 . 04 

6301 

naphthalene (1,2,5) 

6 >tri nitronaphthalene 

(N02)3C,oH5 

V-563 

263.16 

6302 

naphthalene (1,3,5) 

oc'trinitronaphthalene 

(N02)3C,oH5 

V-563 

263.16 

6303 

naphthalene (1,3,8) 

^-trinitronaphthalene 

(N02)3C,oH5 

V-563 

263.16 

6304 

naphthalene (1,4,5) 

7 -trinitronaphthalene 

(N02)3CioH5 

V-563 

263.16 

6305 

a-naphthol (2,4,5) 

naphthopicric acid 

(N02)3C,oH40H 

VI-619 

279.16 

6306 

orcinol 

(2,4,6 ;1, 3,5) 

(N02)3C6(0H)3CH3 

VI-890 

259.13 

6307 

phenol ( 7 ) 

(2,3,6) 

(N 02 ) 3 C 6 H 20 H 

VI-265 

229.11 

6308 

phenol OS) 

(2,4,5) 

(N02)3C6H20H 

VI-265 

229.11 

6309 

phenol (2,3,5) 


(N 02 ) 3 C 6 H 20 H 

VI-264 

229.11 

6310 

phenol (2,4,6) 

picric acid 

(N02)3C6H20H 

VI-265 

229.11 

6311 

phenylhydrazine 

(2,4,6) 

(N02)3C6H2-N2H3 

XV-493 

243.14 

6312 

resorcinol (2,4,6) 

styphnic acid 

(N02)3C6H(0H)2 

VI-830 

245.11 

6313 

toluene OS) 

(2,3,4) 

(N02)3C6H2CH3 

♦V-172 j 

227.13 

6314 

toluene (e) 

(2,3,5) 

(N02)3C6H2CH3 

*V-172 

227.13 

6315 

toluene ( 7 ) 

(2,4,5) 

(N02)3C6H2CH3 

V-347 

227.13 

6316 

toluene (a) 

(2,4,6); TNT 

(N02)3C6H2CH3 

V-347 

227.13 

6317 

toluene (5) 

(3,4,5) 

(N02)3C6H2CH3 

*V-173 

227.13 

6318 

trimethyl benzene 

eso-trinitro- 

(N02)3C6(CH3)3 

V-412 

255.19 


(2,4,6; 1,3,5) 

mesitylene 




6319 

trimethyl benzene 

trinitro-hemi- 

(N02)3C6(CH3)3 

V-400 

255.19 


(4,5,6 ;1, 2,3) 

mellitene 




6320 

trimethyl benzene 

eso-trinitro- 

(N02)3C6(CH3)3 

V-405 

255.19 


(3,4,6;1,2,4) 

pseudocumene 





Trimethylene dibromide 1865 
Trimethylene dicarboKylic acid 6425 
Trimethylene diohloride 2052 
Trimethylene dicvanide 3377 
Trimethylene diiodide 2399 


Trimethylene-gfycoi methylene ether 6285 
Trimethylene>methylene dioxide 6265 
Trimethylene oxide 5469 
Trlmethylene-trianiline 512 
Trimethylene triaulfide 3309 



ORGANIC COMPOUNDS 
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No, 

Crystalline 

Specific 

Meltine 

Boiling 

Solubility in 100 Parts 


Color 

Gravity 

Point °C. 

Point °C. 

Water 

Alcohol 

Ether 

6279 


1 . 63*° 


142-3 

i. 



6280 

Iq. 

1.131-2^® 


160-2 

50 c. 

s. 

8. 

6281 


1 . 070^9° 


209-10 

10 



6282 


0.884^® 


1 35-673«m“ 


00 

OO 

6283 




1 25-30*““ 

1. 

8. 

8. 

6284 




1 69-70 

V. al. 8. 

«> ; «» chi. 

<» ; oo bz. 

6285 

col. Iq. 

1.0345^® 

-42 

105-6 

00 

00 

OO 

6286 

oil 

1 . 0603^® 


214 

oo 

00 


6287 

Iq. 

1 . 998^«^® 


22574amin 

V. Sl. 8. 

s. 

8. 

6288 

waxy 


41.5 

expl. 220 

d. 

d. 

8. 

6289 

yel. mn. 


188>90 

expl. 

i. 

sl. 8. 

8. h. act. 

6290 


1 . 408^®° 

68.4 


8. bz. 

s. ac. 


6291 



119 





6292 

It. gn./al. 


127,5 



10 h. 


6293 

col. rhb. 

1.688^® 

121(61) 

d. 

0.04 c. 

1 .9’7.50 

1 .5’7.50 

6294 


1 , 73»6° 

61-2 



5. 5’5 5° 

7.115.50 

6295 

rhb./aq. 


210-20 d. 





6296 

It. yel./al. 


96-7 



s. 


6297 

nd./al. 


110 



sl. 8. 

8. 

6298 

yel. nd./aq. 


109.5 

expl. 150 

0.2220°; 

V. 8. 

V. 8. 






0.81 ’00® 



6299 

cr. 


56 


V. sl. s. 

s.; sl. s. Ig. 

8. 

6300 

col. cr. 


1 5; expl. 

45 . 722 nun 

8. 



6301 

nd./al. 


112-3 



8. 


6302 

rhb. /chi. 


122-3 


s. ac. 

s. 

8. chl. 

6303 

cr./al. 


218-9 


j. 

*0 . 0522° 

V. sl. 8. 

6304 

yel. /chi. 


154 


1.1’*° bz. 

*0. 1 1’9° 

0.4’9° 

6305 

yel. nd./aq. 


190 

expl. 

sl. 8. h. 

sl.s. 1 

0.3c. ac. 

6306 

yel. nd. 



162-3 

expl. 

s. h. 

i. aq. a. 

V. 8. h. bz. 

6307 

wh. nd. 


117-8 


s. h. 

V. s. J 

V. 8. 

6308 

wh. nd./aq. 


96 


s. h. 

1 

V. 8. 

V. 8. 

6309 

yel. nd./aq. 


119-20 


s. ac. 

8. 

8. bz. 

6310 

yel. rhb. 

1.763-V-® 

121 .8 

expl. > 300 

1 . 2320° 

6.2320° 

1.08’*° 







abs. 

abs. 

6311 

yel. nd./al. 



186 

d. 

i.; 8. ac. 

s. h.; i. bz. 

i.; i. chl. 

6312 

yel. /act. 

1 . 829 

180 


0.6’4° 

V. s. 

V. 8. 

6313 

cr. 

1 . 620^® 

112 

expl. 290-310 

i. 

sl. 8. c. 

8. 

6314 

yel. rhb. 


97.2 

d. 335 


8. 

i. 

6315 

yel. pi /act. 

1 . 620^^® 

104 

expl. 290 

i> 

8. h. 

V. 8. 

6316 

cr./al. 

1 . 654 

81-2 

expl. 280 

0.15h. 

1 . 522° 

V. 8. 

6317 

cr. 


137.5 

d. 313 


115® 


6318 

tri./al. 


232 

expl. 415 

sl. 8. act. 

sl. 8. h. 

sl. 8. h. 

6319 

pl./al. 


209 





6320 

pr. 


186 



V. sl. 8. h. 

V. 8. h. bz. 


♦ From 85 % alcohol. Trinitro-hemimellltene 6319 

Trimyristin 3427 Trinitro-mesitylene 6318 

Trinitro-chlorobenzene 6308 Trinitro-phenyl-methyinitramine 5873 

Trlnltro-oyanomethano 6288 Trinitro-pseudocumene 6320 
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No. 

Name 

Synonym 

Formula 

BeiL 

Ref. 

Formula 

Weight 

6321 

Trinitro triphenyl 

(4,4',4") 

(N02C6H4)3C0H 

VI-720 

395.32 


carbinol 





6322 

triphenyl methane 

(4,4^4") 

(N02C6H4)3CH 

V-707 

379.32 

6323 

m-xylene (4,5,6) 


(N02)3C6H(CH3)2 

V-381 

241.16 

6324 

m-xylene (2,4,6) 


(N02)3C6H(CH3)2 

V-381 

241.16 

6325 

p-xylene (2,3,6) 

eso-tri-NOz-p-xylene 

(N02)3C6H(CH3)2 

V-389 

241.16 

6326 

Trional 

Me-Et ketone di-Et 

(C 2 H 5 )(CH 3 )C: 

1-671 

242.34 



sulfone 

(S02C2H5)2 



6327 

Triphenyl acetic acid 


(C6H5)3CC02H 

IX-712 

288.33 

6328 

amine 


(C6H5)3N 

XII-181 

245.31 

6329 

benzene (1,3,5) 


(C6H5)3C6H3 

V-737 

306.38 

6330 

bromomethane 


(C6H5)3C-Br 

V-704 

323.23 

6331 

carbinol 

tritanol 

(C6H5)3C-0H 

VI-713 

260.32 

6332 

carbinol methyl 

methyl-trityl ether 

(C6H5)3C0CH3 

VI-716 

274.34 


ether 





6333 

chloromethane 


(C6H5)3C-CI 

V-700 

278.77 

6334 

guanidine (a) 


C6H5N:C(NHC6H5)2 

XII-451 

287.35 

6335 

guanidine 03) 


HN:C(NHC6H5)N: 

XII-430 

287.35 




(C6H5)2 



6336 

hydrazine 


(C6H5)2N.NHC6H5 

XV-125 

260.32 

6337 

methane 

tritane 

(C6H5)3C-H 

V-698 

244.32 

6338 

methane o-car- 


(C6H5)2CH.C6H4* 

IX-714 

288.33 


boxy lie acid 


COzH 



6339 

methyl 

trityl 

(C6H5)3C'‘** 

V-715 

243.31 

6340 

methyl peroxide 


[(CeHsjjC-O-lz 

VI-716 

518.62 

6341 

phenyl phosphate 

phenyl phosphate 

(C6H50)3P0 

VI-179 

326.28 

6342 

phosphine 


(C6H5)3P 

X VI-759 

262.28 

6343 

phosphite 

phenyl phosphite 

(C6H50)3P 

VI-177 1 

310.28 

6344 

rosaniline sulfate 

Poirrier's blue 

(C38H32N3)2S04 

XIII.768 

1157.38 

6345 

p-rosaniline tri- 

methyl blue; bril- 

C 37 HzrOglMaSaNaz 


799.78 


sulfonic Na 

liant cotton blue 




6346 

thiophosphate 


(CeHsOjPS 

VI-181 

342.34 

6347 

T ri-iso-propanol- 


N(CH2-CH0H-CH3)3 


191.27 


amine 




6348 

Tripropylamine (n) 


(C2H5CH2)3N 

IV-139 

143.27 

6349 

Trithio-carbonic 


HSCSSH 

III-221 

110.21 


acid 





6350 

phenyl phosphate 


(C6H5S)3P0 

VI-182 

374.46 

6361 

Tritolyl phosphate 

tricresyl phosphate 

(CH3C6H4*0)3P0 

VI-358 

368.36 


(o) 





6352 

phosphate (m) 

tricresyl phosphate 

(CH3C6H40)3P0 


368.36 

6353 

phosphate (p) 

tricresyl phosphate 

(CH 3 C 6 H 40 ) 3 P 0 

VI-401 

368.36 

6354 

phosphite (m) 

tricresyl phosphite 

(CH3C6H40)3P 

VI-381 

352.36 

6355 

phosphite (p) 

tricresyl phosphite 

(CH3C6H40)3P 

VI-401 

352.36 

6356 

thiophosphate (o) 

tricresyl thiophos- 

(CH3C6H40)3PS 

* VI-1 73 • 

384.42 



phate 




6357 

thiophosphate (m) 


(CH 3 C 6 H 40 ) 3 PS 

♦VI-203 

384.42 

6358 

thiophosphate (p) 


(CH3C6H40)3PS 

♦VI-203 

384.42 

6359 

Tritriaoontane 


C 33 Hss 

1-177 

464.87 

6360 

Tri-o-xenyl 

tri-o-phenylphenyl 

(C6H5C6H40)3P0 


554.56 


phoaphate 

phosphate 




6361 

Tro^ acid (dl) 


C6H5CH(CH20H)- 

X-261 

166.17 




C 02 H 



6362 

Truxene (a) 

tribenzylene 

C 27 H 18 

V-752 

342.41 

■ 


benzene 





Triolein 3430 Triphenyt antimony 563 

Trioxane 3289 Triphenyi-arsine 580 

Trioxy-methylene 3289 Triphenyl-biamuthine 857 

Trioxy-purine 6393 Triphenyl-biamuthine dichioride 858 

Tripalmitin 3431 Triphenyl-carbinol-o-carboxylic anhyd. 5292 
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No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Melting 
Point °C. 

Boiling 
Point °C1. 

Solubility in 100 Parts 

Water 

A.lcohol 

Ether 

6321 

mn. or rhb. 


193(167) 


s. bz. ; s. 

si. 8 . h. 

sl. 8 . 



ac. 



6322 



212.5 


V. si. s. bz. 

V. si. s. ac. 


6323 

pr./al. 

1 . 494’*° 

125 


i. 

1 . 220 ° 

sl. s. 

6324 

yel./al. bz. 

1 . 604’9° 

182 


i. 

0,04200 

sl. s. 

6325 


1 . 59’9® 

1 39>40 

expl. 410 




6326 

pl./al. 

76 

0.3150 

5.85° abs. 

6.615° 

6327 

mn. 


264-5 si. d. 



si. s. 

s. 

V. sl. s. bz. 

6328 

mn. 

0.774§° 

126.5 

365 

i.; s. act. 

si. s. 

s. 

6329 

rhb. 

1.205 

170-1 


V. s. bz. 

s. abs. 

8. 

6330 

It. yel. cr. 


152 

2301 Smm 

d. 

V. s. CSz 

< 

cr 

N 

6331 

cr./bz. 

1 

162.5 

>360 

V. s. bz. 

V. s. 

V. s. 

6332 



87-8 





6333 

col. cr. 


112-3 

230-520n»za 

d. 

V. S. CS 2 

V. 8. bz. 

6334 



144-5 

d. 


4 . 60° abs. 


6335 

pi. 


131 


si. 8. bz. 

s. 

s. 

6336 

nd./bz. pet. 


142 


i. 

s. 

V. 8. bz. 

6337 

cr. 

1.014S^° 

93.4 

358-9754mm 

i.; 44 ° bz. 

V. 8. h. 

V. 8. 

6338 

nd./al. 


162 

subl. 

i. 

s. 

8. 

6339 

col. cr. 


145-7 

d. 

1. 

st. s. h. 

V. 8. chl. 

6340 



185-6 




j. 

6341 

pr./al. 


49-50 

24511 °^ 

i- 

155250 

V. 8. 

6342 

mn./et. 

1.194 

79 

>360* 

i.;s. HCI 

si. s. 

V. 8.; s. bz. 

6343 

Iq. 

1.184f|° 


360 

i.; s. chi. 

s.; s. bz. 

8. 

6344 

b. pd. 







6345 

b. pd. 




8. 



6346 

pr./al. 

**1.23^® 

52-3 

>360 d. 

I.;s. chi. 

s. ; s. bz. 

8. ; s. act. 

6347 

col. pi. 

1.02020° 

! 35± 


s. 

8. 

s. 

6348 

1 

i col. Iq. 

0.757-2^® 

-93.5 

156.5 

V. si. s. 

CO 

OD 

6349 

red oil 

> 1 

d.20-30 


1. d. 

S. 

8. 

6350 

mn./et. 


114-5 


i. 

S. 

s.; s. chl. 

6351 

Iq. 



410 si. d. 

i. ; 8. bz. 

V. 8. 


6352 

col. Iq. 



273-517«nin 


S. 

8. 

6353 

nd./aq. 


77-8 


V. s. bz. 

V. s. 

V. S- 

6354 

col. Iq. 



235-87niin 




6355 

pa. yel. Iq. 



236-97min 




6356 

col. nd./al. 


45-6 


i. 

sl. s. 

V. s. 

6357 

rhb. cr. 


33-4 


j. 

^ sl. s. 

V. s. 

6358 

nd./al. 


93-4 


i. ; V. s. bz. 

V. s. chi. 

si. s. Ig. 

6359 

cr. 

Iq. 0.78071 8° 

71.8 

32818<nin 




6360 

col. rhb. 

112-3 


I. 

i .250 

825° bz.; 








125° C?CU 

6361 

nd./aq. 


117-8 

d. 

215°; 8. h. 

s.; sl. s. bz. 

8.; i. CS 2 

6362 

pi. /xylene 


365-8 


i. ; s. 

i. ; s. 

i. 





aniline 

PhNOz 



♦ In hydrogen atm. 

♦♦ Supercooled liquid. 
Triphenyl-dihydrogtyoxalin 233 
Triphenyl-imldazofe 3978 
Triphenyl-imidazoline 233 


Triphenyl-methyl chloride 6333 
Triphenyl-oxazole 698 
Triphenyl-stibine 563 
Triphenyl-stibine dichloride 564 
Trlphenyl-tin diohloride 6948 


Tripropin 3433 
Tripropionin 3433 
Triptane 3519 
Triquinoyl 1604 
Tristearin 3433 
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No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

6363 

Tryptamina 

aminoethyi-indole 

NHC«H4CH:C- 


160.21 



(«)(2) 

! I 






CH 2 CH 2 NH 2 



6364 

hydrochioride 


C,oHi2N2-HCI 


196.68 





6365 

Tryptophane (f) 

/3-indoiyl-a-alanine 

C6H4NHCH:C- 
1 1 

XXn-546 

204.22 




C2H3(NH2)C02H 



6366 

Tutocaine 

p-aminobenzoyl-di- 

NH 2 C 6 H 4 C 02 CH: 


286.80 



methylamino-1,2- 

(CH3)*CH(CH3)- 





dimethyl propanol 

CH2N(CH3)2'HC! 





HCI 




6367 

Tyrosine (1) 

d-(p-hydroxy- 

H0C6H4C2H3(NH2)- 

XIV-605 

181.19 



phenyO-alanine 

C 02 H 



6368 

Uliron 

4-(4'-ami nophenyl- 

NH2-C6H4S02-NH- 


355.42 



sulfonamide)- 

C6H4S02N(CH3)2 





phenylsulfondi- 






methylamide 




6369 

Umbellifferone 

7-hydroxy-coumarin 

H0-C«H3CH;CHC00 
1 1 

XVIII-27 

162.14 

6370 

Undecane (n) 


CH3(CH2)rCH3 

1-170 

156.30 

6371 

Undecyl alcohol (n) 

undecanol-1 

CH3(CH2)9CH20H 

1-427 

172.30 

6372 

alcphol (n)(scc) 

undecanol-2 

C 9 H 19 CHOHCH 3 

1-427 

172.30 

6373 

Undecylene (a) 

undecene-l 

CH3(CH2)8CH:CH2 

1-225 

154.29 

6374 

Undecylene (/9) 

undecene-2 

CsHir-CHrCHCHa 

1-225 

154.29 

6375 

alcohol 

und6cene-1-ol-11 

CH 2 :CH(CH 2 ) 90 H 

1-452 

170.29 

6376 

Undecylenic acid 

10-hendocenoic acid 

CH2:CH(CH2)8C02H 

11-458 

184.27 

6377 

Undecylic acid 

undecanoic acid 

CH3*(CH2)9.C02H 

11-358 

186.29 

6378 

aldehyde 

undecanal 

CH3(CH2)9CH0 

1-712 

170.29 

6379 

aldehyde oxime 


CH3(CH2)9CH:N0H 

1-713 

185.30 

6380 

amide 


CH3(CH2)9C0NH2 

11-358 

185.30 

6381 

nitrile 

decyl cyanide 

CH3-(CH2)9-CN 

11-358 

167.29 

6382 

Undecyne-1 

rutylidene 

CH3(CH2)bC:CH 

1-261 

152.27 

6383 

Uracil (2,4) 

2,6-dioxy-pyriml- 

CHrCHCONH- 

XXIV-312 

112.09 



dine 

1 






CONH 

1 



6384 

Uramil 

5-amino-barbituric 

(C0NH)2C0CH-NH2 

XXV-492 

143.10 



acid 

1 . ... .1 



6385 

Uraminobenzoic 


NH2'C0-NHC6H4- 


180.16 


acid (o) 


C 02 H 


6386 

Urea 

carbamide 

NH 2 CONH 2 

III-42 

60.06 

6387 

calcium chloride 

afenil 

CaCl2-4CH40N2 

*111-26 

351 . 23 

6388 

hydrochloride 


C0(NH2)2HCI 

III-54 

96.52 

6389 

nitrate 

acidogen nitrate 

C0(NH2)2HN03 

III-54 

123.07 

6390 

oxalate 


2 CH 40 N 2 C 2 H 204 

III-55 

210.15 

6391 

oxalate 


2CH40N2C2H204- 

III-55 

246.18 




2 H 2 O 



6392 

Urethane 

ethyl carbamate 

NH 2 CO 2 C 2 H 5 

III-22 

89.09 

6393 

Uric acid 

2,6,8-trioxy-purine 

C 5 H 4 O 3 N 4 

XX VI-51 3 

168.11 

6394 

Usnic acid (d) 


CisHjeCV 

XIX-316 

344.31 

6395 

Usnlcacid(dfl) 


CibHisOz 

XIX-316 

344.31 


Tritane 6337 
Tritanol 633t 

Trithio-formatdahyde 3309 
Trithio<>m 0 thyfena 3309 
Trltyl6339 


Triuretdiamidine 396 
Trjvalerin 3434-5 
Tropaoocaine, cf. aikd. 
Tropaeolin-Q 4056 
Tropeoiifi-D 4328 


Tropeolln-0 2308 
Tropeolln-OO 4996 
Tropeolin-OOO 4995 
Tropine, cf. aikd. 

Tropine mandelate, cf. aikd. 
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* Heated rapidly. Tylcaisin 116 Ultraquinine, cf. aikd. Undecanone 3107, 4324 

Trypaflavine 5328 Tyliithin 117 Umb^iic acid 2333 Undecene 6373-4 

Tryparaamide 583 Tyinatrin 119 Undecanal 6378 Undecenol 6375 

Turioine, cf. aIkd. Tyramine 3799 Undecanoic acid 6377 Undecyl cyanide 3956 

TuaecI 568 Ulexine, cf. aikd. Undecanoi 6371-2 Ural 1288 
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No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

6396 

Uvinic acid 

2,5-dl Me-furfurane- 
3-carboxylic acid 

(CH3)2C4H0-C02H 

XVIII-297 

140.13 

6397 

Uviticacid (5;1,3) 

5-methyl-isophthallc 

acid 

CH3C6H3(C02H)2 

IX-864 

180.15 

6398 

Uvitonic acid 

(2;4,6) 

o-picoline-o,p-di- 
carboxylic acid 

CH3C5H2N(C02H)2 

XXII-161 

181.14 

6399 

Valeric acid (n) 

pentanoic acid 

C 2 H 5 CH 2 CH 2 C 02 H 

11-299 

102.13 

6400 

aldehyde (n) 

pentanal 

C 2 H 5 CH 2 CH 2 CHO 

1-676 

86.13 

6401 

aldehyde oxime 


C4H9CH:N0H 

1-676 

101 .15 

6402 

amide (n) 


CH3(CH2)3C0NH2 

11-301 

101.15 

6403 

anhydride (n) 


(C4H9C0)20 

11-301 

185.24 

6404 

chloride (n) 

n-valeryl chloride 

CH3(CH2)3C0CI 

11-301 

120.58 

6405 

nitrile (n) 

n-butyl cyanide 

CH3(CH2)3CN 

11-301 

83.13 

6406 

iso-Valeric acid 

/9-Me-butyric acid 

(CH3)2CHCH2C02H 

11-309 

102.13 

6407 

aldehyde 

2-methyl-butanal-4 

(CH3)2CHCH2CH0 

1-684 

86.13 

6408 

aldehyde oxime 


C4H9CH:N0H 

1-686 

101.15 

6409 

amide 


C 4 H 9 CONH 2 

n-315 

101 .15 

6410 

anhydride 


(C4H9C0)20 

11-314 

186.24 

6411 

anilide 


C 4 H 9 CONHC 6 H 5 

XII-254 

177.24 

6412 

chloride 

iso-valeryl chloride 

(CH3)2CHCH2C0CI 

11-315 

120.58 

6413 

nitrile 

i«o-butyl cyanide 

(CH 3 ) 2 CHCH 2 'CN 

11-315 

83.13 

6414 

Valeryl diethyl- 
amide (iso) 

valyl 

(CH3)2CHCH2C0- 

N(C2H5)2 


157.25 

6415 

Valylene 


CH2:C(CH3)C:CH 

1-263 

66.10 

6416 

Vanillalacetone 

(1;3,4) 

ferulic methyl 
ketone 

CH3C0.CH:CH> 

C6H3(0CH3)0H 

VIII-291 

192.21 

6417 

Vanillic acid (3;4,1) 

4-OH-3-MeO- 
benzoic acid 

(CH 30 C 6 H 3 ( 0 H)* 

C 02 H 

X-392 

168.14 

6418 

Vanillin (3;4,1) 

4-OH-3-MeO- 

benzaldehyde 

(CH 30 )C 6 H 3 ( 0 H)- 

CHO 

VIII-247 

152.14 

6419 

ethyl ether 

4-EtO-3-MeO- 

benzaldehyde 

(CH30)C6H3: 

(0C2H5)CH0 

VIII-256 

180.20 

6420 

p-phenetidine ethyl 
carboxylate 

(4,1;1',3',4'); 

eupyrin 

C 2 H 50 C 6 H 4 N:CH- 

C6H3(0CH3)0- 

C 02 C 2 H 5 


343.37 

6421 

iao-Vanillin 

3.0H-4-MeO- 

benzaldehyde 

(CH30)C6H3(0H). 

CHO 

VIII-254 

152.14 

6422 

Vanillyl alcohol 

4.0H-3-MeO- 
benzyl alcohol 

(CH30)C6H3(0H)- 

CH 20 H 

VI-1113 

154.16 

6423 

Veratric acid 

3,4-dimethoxy- 
benzoic acid 

(CH30)2C6H3C02H 

X-393 

182.17 

6424 

aldehyde (3,4;1) 

vanillin methyl ether 

(CH30)2C6H3CH0 

VIII-255 

166.17 

6425 

Vinaconic acid 

ethylene malonic 
acid 

CH 2 CH 2 C(C 02 H )2 

1 1 

IX-722 

130.10 

6426 

Vinyl acetate 


CH3C02CH:CH2 

*11-63 

86.09 

6427 

acetic acid 

butenoic acid 

CH2:CHCH2C02H 

11-407 

86.09 

6428 

acrylic acid 08) 


CH2:(CH)2:CH-C02H 

11-481 

98.10 

6429 

alcohol 

ethenol 

CH2:CH0H 

1-601 

44.06 

6430 

aminet 


CHziCHNHz 

IV-203 

43.07 

6431 

anisole (o) 

o-methoxy styrene 

CH2:CHC6H40CH3 

VI-560 

134.17 

6432 

anisole (m) 

m-methoxy styrene 

CH2:CHC6H40CH3 

VI-561 

134.17 

6433 

anisole (p) 

p-methoxy styrene 

CH2:CHC6H40CHj 

VI-561 

134.17 

6434 

y— 

bromide 

bromo-ethylene 

CHzrCHBr 

1-188 

106.96 


t Tills product Is actually ethylene Imine, CH* GHj-NH. Uroxin 188 

Uraline 1288 Urea chloride 1229 Ursin, cf. glcde. 

Uralium 1288 Ureido-hydi^toin, cf. aikd. Ursol-D 5260 

Urantn 3251 Ureous acid, cf. aIkd. Ursol-P 349 

Urazine 2851 Urotropine 3599 Vacciniin, cf. glcde. 
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♦Crysts. + IHjO < 50®. Valerophenone 1117-8 Valisan 863 

** Polymerlzea in light. Valaryl chloride 6404, 6412 Valyl 6414 

Valamin 497 Valerylene 5087 Valzin 5112 

Valdivin, cf. glode. Validol 4032 Vanillal 3188 

Valerone 1901 Valine 391-5 Vanillin methyl ether 6424 





PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym I 

Formula 


6435 Vinyl chloride 

6436 ether 

6437 ethyl alcohol 

6438 ethyl ether 

6439 fluoride 

6440 glycolic acid 

6441 guaiacol (1 ;3,4) 

6442 iodide 

6443 phenol (o) 

6444 phenol (m) 

6445 Violuric acid 

6446 sodium salt 

6447 Xanthene 

6448 Xanthic acid 

6449 Xanthine t 

6450 Xanthogenamide 

6451 Xanthone 

6452 Xanthophyll 

6453 Xanthydrol 

6454 Xylene <o) 

6455 sulfonic acid 


Xylene (m) 

sulfonic acid 


sulfonic Ca 
sulfonyl chloride 

Xylene (^) 

sulfonic acid 


Xylenol (vic)(o) 

! Xylenol (uns)(o) 
Xylenol (sym)(m) 
Xylenol (vic)(m) 
Xylenol iuna)im) 
Xylenol (p) 
Xylidine (cic)(o) 
Xylldine (unm)io) 
Xylldine (sym)(m) 
Xylldine (tric)(m) 
Xylldine iuna)(,fn) 
acetate 
Xylldine (p) 


chioro*ethylene 

allyl carbinol 
ethyl-vinyl ether 
fluoro ethylene 


iodoethylene 
o-hydroxy styrene 
m-hydroxy styrene 
nitroso-barbituric 
acid 

2,2'-methylene- 
diphenyl ether 
xanthogenic acid 

2,6-dioxy-purine 
Et-thioncarbamate 
benzophenone oxide 

lutein 

9-OH-xanthene 

1,2-dimethylbenzene 

(1,2;4) 


1,3-dimethylbenzene 

(1,3;4) 


(1,3;4) 

(1,3;4) 

1 ,4-dimethylbenzene 
(1,4;2) 


2.3- dimethyl phenol 

3.4- dimethyl phenol 

3.5- dimothyl phenol 

2.6- di methyl phenol 

2.4- dimethyl phenol 

2.5- dimethyl phenol 

2.3- dimothyl aniline 

3.4- dimethyl aniline 

3.5- dimethyl aniline 

2.6- dimethyt aniline 

2.4- dimethyl aniline 

2.5- dimethyl aniline 


CH 2 :CHCI 

(CH 2 :CH )20 

C 3 H 5 CH 2 OH 

CH2:CH0C2H5 

CH 2 :CHF 

CH2:CHCH0HC02H 

CHzrCHCeHaCOH)- 

(OCH 3 ) 

CH 2 :CHI 

CHzrCHCsHA-OH 

CH 2 :CH-<) 6 H 40 H 

C0(NHC0)2C:N0H 

I I 

C4H204N3Na 

C 6 H 4 CH 2 C 6 H 4 O 

1 I 

C 2 H 5 OCSSH 

C 5 H 4 O 2 N 4 

C 2 HSOCSNH 2 

0 C:(C 6 H 4)20 

C4oH5«02 

H 0 CH:(C 6 H 4)20 

C6H4(CH3)2 

(CH3)2C6H3S03H- 

2 H 2 O 

(CH3)2C6H3-S03Na- 

5H20 

C6H4(CH3)z 

(CH 3 ) 2 C 6 H 3 S 03 H. 

2 H 20 

(CH3)2C6H3S03Na- 

HzO 

[(CH 3 ) 2 C 6 H 3 S 03 ] 2 Ca 

(CH3)2C«H3'S02CI 

C6H4(CH3)2 

(CH3)2C6H3S03H- 

2 H 20 

(C 143)205 Hs'SOsNa- 
H 20 

(CH3)2C5H30H 

(CH3)2C6H30H 

(CH3)2C6H30H 

(CH3)2C5H30H 

(CH3)2C6H30H 

(CH 3 ) 2 C 6 H 30 H 

(CH3)2C6H3NH2 

(CH3)2C6H3NH2 

(CH3)2C6H3NH2 

(CH3)2C6H3NH2 

(CH 3 ) 2 C 6 H,-NH 2 

C 8 HnNHC 2 H 302 

(CH3)2C6H3*NH2 


1-186 

62.50 

1-433 

70.09 

1-441 

72.10 

1-433 

72.10 

1-186 

46.04 

III-370 

102.09 

VI-954 

150.17 

1-192 

153.96 

VI-560 

120.14 

VI-561 

120.14 

XXIV-506 

157.09 

XXIV-507 

179.08 

XVII-73 

182.21 

III-209 

122.20 

XX VI-447 

152.11 

III- 137 

105.15 

XVII-354 

196.19 

XXX-95 

568.85 

XVII-129 

198.21 

V-362 

106.16 

XI-121 

222.25 

XI-121 

298.29 

V-370 

106.16 

XI-123 

222.55 

XI-123 

226.23 


410.50 

XI-123 

204.67 

V-382 

106.16 

XI-127 

222.25 

XI-127 

226.23 

VI-480 

122.16 

VI-480 

122.16 

VI-492 

122.16 

VI-485 

122.16 

VI-486 

122.16 

VI-494 

122.16 

XII-1101 

121.18 

XII-1103 

121.18 

XII-1131 

121.18 

XII-1107 

121.18 

XII-1111 

121.18 


181.23 

XII-1136 

121.18 


V See also Alkaloid table. 

anirome 3188 
Vasicine, cf. aikd. 
Veratridine, cf. aIkd. 
Veratrine, cf. aikd. 


Veratrde 2406 
Veratroylaconine, cf. aikd. 
Verltol 4117 
Veronal 2124 
Vesipyrin 120 


Vicianin, cf. glcde. 
Viclne. cf. aikd. 
Victoria yellow 4056 
Vinetine, cf. aikd. 
Vinopyrin 5110 
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TVn 

Crystalline 

Specific 

Melting 

Boiling 

Solubility in 100 Parts 


Color 

Gravity 

Point ®C. 

Point ®C. 

Water 

Alcohol 

Ether 

6435 

gas 

0.908f^® 

-160 

-12 

si. 8. 

8. 

V. 8. 

6436 

col. Iq. 

0.7731^® 


28.3 

V. si. s. 

00 

GO 

6437 


0,838H^° 


113.57«mm 

s. 











6438 

Iq. 

0.763^:1° 


35.5 

V. 8l. S. 

8. 


6439 

col. gas 



-51 


4002®® cc. 

55020® cc. 








act. 

6440 

hyg. nd. 


33-40 

1 29-30’ 

V. S. 

8. 

8. ; i. CS 2 

6441 

cr. 


57 





6442 

Iq. 

2.08®® 


56 




6443 

nd. 

1.0611^“ 

29 

108’*““ 

s. alk. 

8. 

s. 

6444 

oil 



114_6’7mm 




6445 

rhb. 


224 d. 

-H 2 O, 100 

8. h. 

8. 



6446 

If./al. 


100. 5 

315 

si. 8. 



6447 

If./al. 


100.5 

315 

si. s.; 8. 

sl. 8. C. 

8.; 8. bz. 






H 2 SO 4 



6448 

oil 

>1 

-53 

d. 24 




6449 

pd. 


d. > 150 


0.26’7® 

0.03’7® 

8. KOH 

6450 

mn. 


40-1 


2 3200 



6451 

nd./al. 



173-4 

349-507*®““ 

si. 8. h. ; 

0.7c.; 

sl. 8.; sl. 8. 






s. chi. 

8.5 h. 

Ig.; 8. bz. 

6452 

brn. red 


190-3 


i. ; 8. chi. 


sl. 8. 

6453 

col./aq. al. 


122-3 d. 





6454 

col. Iq. 

0.881^® 

-25 

144 

i. 

00 abs. 

OD 

6455 

pl./aq. 


d. 






H 2 SO 4 







6456 

pr. 




8. 



6457 

col. Iq. 

0.867^* 

i 

-47.4 

139.3 

i. 

00 abs. 

00 

6458 

cr./aq. 


63-4 


8. 




HzS04 



1 




6459 

pl< 




8. 

1 • • • 


6460 

col. cr. 




8. 

i. 

1. 

6461 

cr. 


34 

135-6”““ 

d. h. 

d. h. 


6462 

pi. 

0.861^® 

13.2 

138.5 

i. 

8. 

V. 8. 

6463 

col. If./aq. 


86 

1490 . Imm 

8. 

s. chi. 


6464 

mn.pr./aq. 

1.522’*® 



8. 



6465 

nd./aq. 


75 

218 

8. 

s. 


6466 

cr./10% al. 

1.023^i® 

62.5 

225757mtn 

Sl. 8. 

s. 

oo 

6467 

nd./aq. 

68 

219.5 

Sl. 8. 

s. 


6468 

If. 


48-9 

212 

8. h. 

S- 


6469 

nd. 

1 . 036-^:^ ® 

25-6 

21 1 . 5766mni 




6470 

mn. 


74.5 

211 .5-3.5 




6471 

1 Iq. 

0.991’*® 

<-15 

223 

V. sl. 8. 

s. 

8. 

6472 

pr./lg. 

1 .076’7 50 

49-50 

224-6 

V. sl. 8. C. 

s. pet. 


6473 

oil 

0.972^-® 


221-2 












6474 

Iq. 

0.980’*® 


21 6-7 




6475 

Iq. 

0.978^^^® 


213-4 

V. sl. s. 











6476 

cr. 


68 





6477 

oil 

0.979^® 

15.5 

21 5739mia 

V. 8l. S. 




Vinous alcohol 2946 Vinyl trichloride 6152 Violutiside, cf. glcde. 

Vinyl-acetic nitrile 204 Vinyl-trimethylammonium Viridine, cf. aikd. 

Vinyl-benzene 6646 hydroxide 4584 Vitamin-A 1252-4, 1570 

Vinyl cyanide 151 Vioform 1392 Vitamin-BI 5876 

Vinyl trIbromIde 6103 Violutin, cf. glcde. Vitamin-B2 5563 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

6478 

Xylitol 

pentanpentol 

CsHjzOs 

1-531 

152.15 

6479 

Xylorcinol (m) 

4,6-di Me-resorcinol 

(CH3)2C6H2(0H)2 

VI-912 

138.16 

6480 

l-Xylose(+) 

wood sugar 

C4H9O4CHO 

1-865 

150.13 

6481 

XyiyI acetate (p) 

p-tolu benzyl acetate 

CH3C6H4CH2O2CCH3 

VI-498 

164.20 

6482 

amine (o) 

o-tolubenzylamine 

CH3C6H4CH2NH2 

XII-1106 

121.18 

6483 

amine (m) 


CH3C6H4CH2NH2 

XII-1134 

121 .18 

6484 

amine (p) 


CH3C6H4'CH2NH2 

XII-1141 

121 .18 

6485 

bromide (o) 

w-bromo-o-xylene 

CH3-C6H4CH2Br 

V-365 

185.07 

6486 

bromide (m) 

<i>-bromo-m-xylene 

CH3‘C6H4CH2Br 

V-374 

185.07 

6487 

bromide (p) 

w-bromo-p-xylene 

CH3C6H4CH2Br 

V-385 

185.07 

6488 

chloridef (o) 

a»-chloro-o-xylene 

CH3-C6H4*CH2'CI 

V-364 

140.61 

6489 

chloride (m) 


CH3-C6H4CH2CI 

V-373 

140.61 

6490 

chloride (p) 


CH3C6H4CH2CI 

V-384 

140.61 

6491 

Xylylene dibromide 
(o) 

dibromide (m) 

a;,w'-diBr-o-xylene 

C6H4(CH2Br)2 

V-366 

263.98 

6492 


C6H4(CH2Br)2 

V-374 

263.98 

6493 

dibromide (p) 


C6H4(CH2Br)2 

V-385 

263.98 

6494 

dichloride (o) 

diCI-o-xylene 

C6H4(CH2CI)2 

V-364 

175.06 

6495 

dichloride (m) 


C6H4(CH2CI)2 

V-373 

175.06 

6496 

dichloride (p) 


C6H4(CH2CI)2 

V-384 

175.06 

6497 

glycol (o) 

phthal alcohol 

C6H4(CH20H)2 

VI-910 

138.16 

6498 

glycol (m) 


C6H4(CH20H)2 

VI-914 

138.16 

6499 

glycol (p) 


C6H4(CH20H)2 

VI-919 

138.16 

6500 

Xylyl hydrazine 

(2.4 ;1) 

(CH3)2C6H3-NHNH2 

XV-549 

136.19 

6501 

hydrazine (2,5;1) 

di Me-Ph-hydrazine 

(CH3)2C6H3-NHNH2 

XV-552 

136.19 

6502 

hydrazine (2,6;1) 

di Me-Ph-hydrazine 

(CH3)2C6H3*NHNH2 

XV-548 

136.19 

6503 

Zinc diethyl 

zinc ethide 

(C2H5)2Zn 

IV-672 

123.50 

6504 

dimethyl 

dimethyl zinc 

{CH3)2Zn 

IV-671 

95.45 

6505 

dipropyl (n) 

fi-dipropyl zinc 

(C2H5CH2)2Zn 

IV-675 

151.55 

6506 

di-iso-propyl 


[(CH3)2CHl2Zn 

IV-675 

151 .55 

6507 

Zingerone 

3-MeO-4-OH- 

benzylacetone 

H0(CH30)C6H3CH2* 

CH2COCH3 

♦VIII-623 

194.22 


See also Nos. 1474-6. 
itamin-B6 5510 
Vltamjn-C 586 
Vitamin-D2 1187 
Vitamin-G 5563 
Vitamin-H 853 
Vitamln-K 4342 
Vomicine, cf. alkd. 
Waidivin, cf. glcde. 


War gases 1247; 1303; 

1473; 1985; 4697 
*'Weinsaure" 5691 
Westrosol 6155 
White damp 1239 
White tar 4458 
Wintergreen oil 4380 
Wood alcohol 4100 
Wood naphtha 4100 


Wood spirit 4100 
Wood sugar 6480 
Wrightine, cf. alkd. 
Wurstor's reagent 5840 
Xanthaline, cf.'aikd. 
Xanthenol 6453 
Xanthogenic acid 6448 
Xanthopuccine, cf. alkd. 
Xanthopurpurin 2298 
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No 

Crystalline 

Specific 

Melting 

Boiling 

Solubility in 100 Parts 


Color 

Gravity 

Point °C. 

Point °C. 

Water 

Alcohol 

Ether 

6478 





8. 












6479 

If. /chi. 


124-5 

276-9 

V. S. 

V. 8. 

V. 8. 

6480 

nd. 

1 . 5350° 

153-4 


11720° 

V. si. s. c. 

1. 

6481 




227 




6482 


0 . 977 

0 

205 . 67<s™m 




6483 

oil 

0.965-^° 


205750min 

i. 

s. 

8. 

6484 

Iq. 

0.952^® 

12.6-13.2 

204^ 

V. si. 8. 



6485 

pr. 

1 .381230 

21 

223-4 


8. 

8. 

6486 

col. Iq. 

1 .371230 


212-5 81. d. 

1 . 

s. 

8. 

6487 

nd./al. 

1.324 

35 

218-207<0min 


V. 8. chl. 

V. 8. h. 

6488 




195-203 



GO 

6489 

Iq. 

1 . 064200 


195-6 


00 abs. 

00 

6490 




200-2 



CO 

6491 

rhb. 

1 . 9880° 

94.5 

d. 

16.6 pet. 

8. 

20 

6492 

mn./chl. 

1 . 9590° 

76-7 

1 35-4020mm 

33 pet. 

V. 8. chl. 

V. 8. 

6493 

mn./bz. 

2.0120° 

145-7 

245 


V. s. h. chl. 

2 . 720 ° 

6494 

mn.? 

1 . 3930° 

55 

239-41 

V. 8. chi. 

V. s. 

V. s. 

6495 

cr. 

1 . 30220° 

34.2 

250-5 

j. 



6496 

mn. 

1 . 4170 ° 

100.5 

240-5 d. 

i. 



6497 

pl./et. 


64 .2-4.8 


>2518° 

> 2518 ° 

2518° 

6498 

cr./b2. 

Iq. 1 .16118° 

46-7 

1 54-91 3min 

V. 8. 


8 . 

6499 

nd. 


115-6 


si. s. 

V. s. 

V. 8. 

6500 

nd./et. 


85 

d. 

V. si. 8 . 

V. 8. 

8 . 

6501 

col. nd. 


78 


j. 

s. 

8 . 

6502 

nd./pet. 


46 ± 


8. Ig. 



6503 

col. Iq. 

1 .18218° 

-28 

118 

d. 

d. 


6504 

col. Iq. 

1 .38611° 

-40 

46 

d. 

d. 


6505 

col. Iq. 



1 58-60 

d. 

d. 


6506 

col. Iq. 



94_840mm 

d. 1 

d. 


6507 

col. cr./ 


40-1 


si. s. 

8. dil. alk. 

8.; si. 8. 


et. pet. 






pet. 


Xanthorhamnin, cf. glcde. 

Xenene 2695; cf. also diphenyl. 

Xylohydroquinone 2379 

Yajeine, cf. aIkd. 

Xylol 6454, 6457, 6462 

Yara yara 4312 

Xenyl-, cf. diphenylyl-. 

Xyloquinone 2549-51 

Yellow-AB 661 

Xenyl carbimide 2714 

Xylorcin 2380 

Yellow-OB 5961 

Xenyl chloride 1373-5 

Xylyi alcohol 6016-8 

Yohimbine, cf. aikd. 

Xenyl mustard oil 2755 

Xylylene-dicyanide 6051-3 

Zingiberon 6507 

Xylene musk 6297 

Yageine, cf. aikd. 

Zygadenine, cf. aikd. 

Xylic acid 2459 
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PHYSICAL CONSTANTS 

CompOed by F. E. SHEIBLEY, Ph.D. 

Names of the compounds in the table below are arranged alphabetically. No com- 
pound is listed more than once in the table and each compound is given a number. 

Synonyms. At the bottom of each page is an alphabetical listing of names for 
compounds which are to be found in the main nody of the table but under a 
different name; the number following the name refers to the numerical place of 
this compound in the table; thus, acetyl-henzoyl-aconine 3 indicates that this 
compound is the 3d compound in the^ table where it will be found listed under 
the name aconitine. 

Appearance. In addition to the crystalline form and color, the solvent used in 
purification is often given; thus, ‘ ‘rhomb. /al.’* indicates that rhombic crystals 
were obtained when the compound was crystallized from alcohol. 

Optical Properties are given in the column headed “[a]”; only the directions of 
the specific rotations have been indicated, since the factors affecting the deter- 
mination of this property are too variable to come within the scope of the table. 

Color Reactions with Sulfuric Acid, where available, have been included as an 


Abbreviations used in the table 


a., acid 
abs., absolute 
ac. a., acetic acid 
act., acetone 

al. , alcohol 

alk., alkali (i. e. aqueous 
NaOH or KOH) 

am. al., amyl alcohol 
amor., amorphous 
anh., anhydrous 
aq., aqueous; water 
bl., blue 

B. P., boiling point 
br., brown 
bz., benzene, CeHe 
c., cold 

chi., chloroform, CHCli 

colorl., colorless 

cryst., crystals or crystalline 


d, dextro-rotatory 

d., decomposes or decomposition 

deliq., deliquescent 

dil., dilute 

dk., dark 

diss., dissociates 

effl., efflorescent 

et., ether (C 2 Hj)sO 

Et, ethyl (CtH») 

EtOAc, ethyl acetate 
gly., glycerol 
grn., green 

h. , hot 

hex., hexagonal 
hyg., hygroscopic 

i. . Insoluble 
in., inactive 

I, levo-rotatory 
leaf., leaflets or leaves 


No. 

Name 

[al 

Formula 

Appearance 

Melting 

Point 

®C. 

1 

Aconine 

d 

C 25 H 41 0»N 

hyg., amor. 

132 

2 

salts 

1 


hyg. 


3 

Aconitine 

d 

C34H470n N 

rhomb, pr./chl. 

204 

4 

hydrobromide 

1 

C34H470nNHBr- 

hex. tab./aq. 

sint. 160 




21/2 HzO 



5 

hydrobromide 


C34H470n N • HBr . 1 / 2 H 2 O 

need./al. 

206-7 

6 

hydrochloride 

1 

C34H470i|N HCI-3H20 

cryst. 

149; 170* 

7 

Adonino 


C 5 H 5 N, 

need. -|- 3 H 20 /aq. 

360-5 d. 






subi. 220 

8 

Agmatlno 


HN:C(NH 2 )NH- 



L 



(CH2)4NH2 




Melting point of the anhydrous compound. 
Acetyl-benzoyl-aconine 3 Acidol 34 




OF ALKALOIDS 


aid in the making of rapid preliminary examinations. 

Solubilities expressed by numbers are given in parts by weight of solvent required 
to dissolve one part of the alkaloid at a temperature of approximately 25°C. 
Because of the wide discrepancies existing between many of these figures as found 
in the literature no claim to accuracy can be made, and the values stated are 
perhaps best considered as upper limits. 

References. The information given in the table has been collected mainly from the 
following sources: 

Henry: Plant Alkaloids, 3d edition. Published by J. and A. Churchill, London 
(1939). 

Merck’s Index, 5th edition. Published by Merck and Co., Inc., Railway, N. J. 
(1940). 

Heilbron: Dictionary of Organic Compounds. Published by Oxford University 
Press, New York (1934). 

Beilstein: Handbuch der Organiscben Chemie, 3d edition. 


lig., ligroin 
liq., liquid 
It., light 
lustr., lustrous 
Me, methyl (CH«) 

MeOH, methyl alcohol 
met., metallic 
mon., monoclinic 
need., needles 
octahedri., octahedral 
org., orange 

orthorhomb., orthorhombic 
pa., pale 

pet., petroleum ether 
powd., powder 
pr., prisms 
pyr., pyridine 


r. , red 

rhomb., rhombic 

s. , soluble 
sint., sinters 

si., slight or slightly 
subl., sublimes 
tab., tabular 
tricl., triclinic 
trim., trimetrlc 
V., very 

V. s., very soluble 

V. si. s., very slightly soluble 

wh., white 

yel., yellow 

<x>, soluble in all proportions; 

i.e., miscible 
>, greater than 


No. 

Reaction 

with 

HfS04 

Solubility Expressed in Parts 
of Solvent Requir^ to Dissolve 1 Part Alkaloid 

Water 

Alcohol 

Ether 

Chloroform 

Benzene 

Others 

1 

2 

3 

4 

5 

6 

7 

8 


V. s. 

V. 8. 

i. 

s. 


i. pet. 



colorl. when 
pure 

3300 

8. 

23 

s. 

47 

3 

6.2 








8. 

1086 c.; 40 h. 

8. 

sl. 8. h. 







i. 


8. a. 

s. h. NH4OH 









V^Aconitine 185 Acraconitine 185 




PHYSICAL CONSTANTS 




No. 

Name 

[al 

Formula 

Appearance 

Melting 

Point 

°C. 

9 

sulfate 


C5Hi4N4-H2S04 

color!. cry 8 t./aq. 
MeOH 

226-9 

10 

Allantoint. 

in 

C4H«03N4 

need./h. aq. 

235-6 

11 

Anabasine 

1 

C 10 H 14 N 2 

colorl. liq. 

B.P. 276 

12 

Anhalonine 

1 

CizHtsOsN 

wh. need. 

85 

13 

Apomorphine 


C 17 H 17 O 2 N 

pr. -f 1 Et 20 /et. 

170 d. 

14 

hydrochloride 

1 

Ci7H,702N HCiy 2 H 20 

pr./aq. 


15 

Apoquinine 

1 

C 19 H 22 O 2 N 2 

need./et. 

180-90 d. 

16 

Arecoline 

in 

C8H,302N 

very alkaline oil 

B.P. 209 

17 

hydrobromide 

in 

C 8 H, 302 N-HBr 

pr./al. 

169-71 

18 

hydrochloride 


C8H,302N-HCI 

cryst. 

158- 

19 

Aspidotpermine 

1 

C 22 H 30 O 2 N 2 

need./al. or pet. 

208 

20 

Atitine 

1 

C 22 H 33 O 2 N 

wh., amor. 

indefinite 

21 

hydrochloride 

d 

C 22 H 33 O 2 N • HCI 

prisms 

296 

22 

Atropine 

in 

C,7H2303N 

colorl. pr. 

118, subl. 

23 

sulfate 

in 

(C| 7 H 2303 N )2 • H 2 SO 4 • 

H 2 O 

need. 

194* 

24 

Bebeerine, a 

1 

C, 8 H, 903 N 

pr./MeOH 

214 

25 

Bebeerine, 

d 

C 18 H 19 O 3 N 

yel., amor. 

142-50 

26 

hydrochloride 


C, 8 H, 903 NHCI 

need, or scales 

259-60 

27 

Benzoylecgonine 

1 

C,6H,904N-4H20 

lustr. need./aq. 

90-2; 

193-5* 

28 

Berberine 

in 

C20Hi9O5N*6H2O 

red-yel. need./aq. 

145d. 

29 

bisulfate 


C2oH,704N H2S04 

yel. need. 


30 

chloroform 


C 20 H 19 O 5 NCHCI 3 

tricl. tab. /chi. 

179 

31 

hydrochloride 


C 2 oH, 704 NHCI- 2 H 20 

org. need, or yel. 
powd. 


32 

nitrate 


C 20 H 17 O 4 NHNO 3 

yel. need. 


33 

Betaine f 

in 

CsHnOiNHaO 

sweet deliq. cryst.; 
anh. at 100 ° 

293* 

34 

hydrochloride 


C5Hti02NHCI 

mon. cryst. 

227-8 d. 

35 

Brucine 

1 

C23H2604N2-4H20 

mon. pr./al. 

105; 178* 

36 

hydrochloride 


C 23 H 2604 N 2 HCI 

wh. need. 


37 

nitrate 


C23H2604N2HN03- 

2 H 20 

wh. pr. 

230 d.* 

38 

sulfate 


(C 23 H 26 O 4 N 2)2 • H 2 SO 4 • 
7 H 20 

long need. 


39 

Caffeine 

in 

C8H,o02N4H20 

need./al.; anh. 100° 

235*; subl. 
178 

40 

citrate (true) 


C8H,o02N4C6H807 

mon. 


41 

hydrochloride 


C8Hto02N4'HCI-2H20 

mon. 

d. 80-100 

42 

mercurichloride 


C 8 H 10 O 2 IM 4 *140012 

colorl. need. 

246 

43 

sulfate 


C8H,o02N4*H2S04 

wh. need. 


44 

triiodide 


Cs H 10 O 2 N 4 I 2 • HI • 

V/zHzO 

long grn. met. pr. 

171 

45 

Canadine 

1 

C 20 H 21 O 4 N 

silky need./al. 

133-4 

46 

Carpaine 

d 

C 14 H 2502 N 

pr./al. 

121 

47 

Carplline 

d 

C,6H,803N2 

wh. cryst. 

187 

48 

Cephaeline 

1 

C 28 H 3804 N 2 

fine need./et. 

107-8; 

120-30* 


♦ Melting point of the anhydrous compound. 

t See also listing in the table Physical Constants of Organic Compounds. 
Amino-butyl-guanidine 8 6-Amino-purine 7 

2-Amino-6-hydroxy-purine 115 Anhaline 121 
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2^ color! 
23 colorl. 


Solubility Expressed in Parts 
of Solvent Requir^ to Dissolve 1 Part Alkaloid 


Alcohol 
V. si. 8. 


Ether Chloroform Benzene 


132 c.; 30 h. 5000 abs. i. 


8 c.; 2 h. st. 8. 


24 br.— »r. h. 

25 


28 grn.— *yel. 

29 


22 

100; 8. h. 
400; 8. h. 
si. 8. 


s. a., act. 
8. dil. a. 


8. alk. 
unstable 


34 

35 dk. yel. h.; 

HNOa-r. 

36 

37 


320c.; 150 h. 1.1 


38 

39 +K2Cr207 


75 c.; 10 h. 84 



375 c.; 
339 h. 


88 c. ; 
18.9 h. 


8. EtOAc 
si. 8. pet 






«M ‘ PHYSICAL €GB»StA®^ 


No. 

Name 

lal 

Formula 

Appearance 

Melting 

Point 

®C. 

49 

Cevadlne 

d 

C32H4909N-2C2H50H 

rhomb.; becomes 
anh. 130-40 

205* 

50 

Chelerythrfne 

in 

CziHigOsNCzHsOH 

pr. leaf./al. 

207 

51 

Chelidonine 

d 

C 20 H 19 O 5 N • H 2 O 

mon. tab./dil. HCI 

135-6* 

52 

Cinchonamine 

d 

C,9H240N2 

orthorhomb.need. /al. 

185 

53 

Cinchotiidine 

1 

C,9H220N2 

trim, pr./al. 

210.5 

54 

hydrochloride 

1 

Ci9H220N2 HCI* 2 H 20 

pyramids or pr. 

242* 

55 

sulfate 

1 

(C,9H220N2)2H2S04- 

3 H 2 O 

mon. pr. 

240 d.* 

56 

Cinchonine 

d 

C 19 H 22 ON 2 

rhomb, pr./al. 

264 

57 

bisulfate 


C 19 H 22 ON 2 • H 2 SO 4 • 

4 H 2 O 

octahedri. 


58 

hydrochloride 

d 

Ci9H220N2 HCI* 2 H 20 

mon. 

217-8 d.* 

59 

sulfate 

d 

(C,9H220N2)2*H2S04- 

2 H 2 O 

rhomb. 

198.5* 

60 

CInchotine 

d 

C 19 H 24 ON 2 

pr. or scales 

268-9 

61 

Cinnamylcocaine 

1 

C,9H2304N 

need./bz. 

121 

62 

Cocaine 

1 

C,7H2i04N 

mon.pr./al.;need. 

/aq. 

98 

63 

chromate 


Ct 7 H 2 i O 4 N • H 2 Cr 04 • 

H 2 O 

org. yel, leaf. 

127 

64 

hydrochloride 

1 

C 17 H 21 O 4 NHCI 

short pr./al. 

195 

65 


1 

CnHisOjN 

bitter need. 

221 

66 

Codamine 


C 20 H 25 O 4 N 

pr./al. 

121 

67 

Codeine 

1 

Ci 8 H 21 O 3 N • H 2 O 

rhomb, pr./aq. 

165* 

68 

hydrochloride 

1 

Ci«H 2 i 03 NHCI- 2 H 20 

need., pr./aq. 

280 d. 

69 

phosphate 

1 

Ci«H 2 i 0 jNH 3 P 04 * 2 H 20 

need, or pr. 

235 d. 

70 

sulfate 

1 

(C,8H2i03N)2.H2S04- 

5 H 20 

rhomb, pr. 

278 d. 

71 

Colchicine 

1 

C 22 H 2506 N 

yel. varnish; yel. 
need./EtOAc 

143-7*; 

155-7 

72 

chloroform 


C 22 H 2506 NCHCI 3 

need./cht. 

d. 60-70 

73 

Columbamine 


C 20 H 2105 N 

free base unknown 


74 

chloride 


C2oH2o04NCI-2V^H20 

yel. need. 

194 

75 

chloride 


C2oH2o04NCI-4H20 

br. pr. 

184 

76 

Conessine 

d 

C24H4oN2 

leaf, or need. /act. 

123-5 

77 

Conhydrine 

d 

C 8 Hi 70 N 

wh. cryst./et. 

121; B.P. 

226 

78 

Coniine 

d 

C 3 H 7 C 5 H 10 N 

color!, liq. 

-2; B.P, 
166-7 

79 

hydrochloride 

d 

CeHuNHCI 

rhombs/aq. 

220 

80 

picrate 


C8H,7N.C6H307N3 

yel. need./h. aq. 

75 

81 

Corybulbine 

1 

C 21 H 2504 N 

ligl^t-sensitive crysts. 

238 

82 

Corycavine 

in 

C2|H2t05N 

rhomb, tab./al. 

218-9 


♦ Melting point of the anhydrous compound. 

Chinicine 193 

Chinidine 195 

Chinotine 195 

Choline sinapate 215 


a-Chondodendrine 24 
Cicutine 78 
Cinchovatine 63 
Cinnamoylcocaine 61 




OF ALIUIOIDS ^ 


No. 

Reaction 

with 

H2SO4 

Solubility Expressed in Parts I 

of Solvent Requir^ to Dissolve 1 Part Alkaloid | 

Water 

Alcohol 

Ether 

Chloroform 

Benzene 

Others 1 

49 

yel.-*r. 

si. 8 . 

10 

12 

S. 


0 

CO 

50 

orn.-^yel. 

i. 

sl. s. 

8 l. 8 . 

V. 8. 

8 . dil. a. 

sl. 8 . act. 

51 

crimson 

i. 

V. 8. • 

V. 8. 

8. 


8 . am. al. 


with 








guaiacum 







52 


V. si. 8 . 

30 

100 

8. h. 

8. h. 

8 . dil. a. 

53 

no fluores- 

5000 

20 

200 

8. 


8. dil. a. 


cence 







54 


20 

8 . 

300 

V. 8. 



55 


63 c. ; 20 h. 

72 c.; 

V. sl. 8 . 

923 






32 h. 





56 


3670 

48 c.; 

370 

165 


s. am. al. 




20 h. 





57 


0.4 

0.8 





58 


22 c.; 3.5 h. 

1 c. 

275 

22 



59 


60 c.; 30 h. 

1 0 c. ; 6 h. 

3230 

70 



60 


1300 

. 

sl. 8 . 

534 

V. sl. 8. 



61 


i. 

8 . 

8 . 

8 . 

8. 


62 

colorl. 

600 

5 

2.5 

1.1 

8 . 

8 . act. 

63 


si. 8 . 






64 


0.4 

2.6 

I. 

19 


8 . act. 

65 


si. 8 . 

V. 8 . h. 

sl. 8 . 

8 l. 8. 

i. 

8. alk.; 








8 . dil. a. 

66 


8 . h. 

8. 

8. 

8. 

8. 

8 . dil. a. 

67 

h.— bl. 

120 

1 .6 c.; 

12.5 

0.66 

10.4 

68 NH 4 OH 




1 h. 





68 


20 c. ; 1 h. 

145 





69 


2.25 

261 

1310 

6700 



70 


30 c.; 6.3 h. 

1200 

i. 




71 

yel.-*r. h. 

22 

8. 

157 

s. 

88 

i. pet. 

72 


d. h. 






73 









74 


8. 

' 8. 





75 


8. 

8. 





76 


V. si. 8 . 

8 . 

8 . 

8. 

i 


77 


Sl. 8 . 

8. 

8 . 

8 . 



78 

colorl. 

100 

V. 8. 

V. 8. 

sl. 8. 

8. 

si. 8. CSz 

79 


2 

8. 


8. 



80 



8 . 

8. 




81 


V. sl. 8. 

8. h. 

V. sl. 8. 

8. 

S. 


82 


i. 

V. sl. 8 . 


8. 

8 . dil. a. 

i. alk. 


Cinnamoylecgonine methyl ester 61 
Coffearin 234 
Conchinine 195 
Conicine 78 


Conquinine 195 
Conydn'ne 77 
Cordianine 10 
Cornutine 1Q7 
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No. 

Name 

r«] 

Formula 

Appearance 


83 

Corydaline 

d 

C22H2704N 

colorl. pr./al. 

135 

84 

Corytuberine 

d 

Ci 9 H 2 t O 4 N 

silky need./et. 

240 

85 

Cotarnine 


C 12 H 15 O 4 N 

need./bz. 

132-3 d. 

86 

hydrochloride 


C,2H|403NCI-2H20 

pa. yel. silky need. 

197 d. 

87 

phthaiate 


(Ci2H,403N)2* 

C6H4(C02)2 

yel. cryst. or powd. 

103 

88 

COyptopina 

in 

C 21 H 23 O 5 N 

pr./al. or bz. 

220-1 

89 

Cupreine 

1 

Ci9H2202N2*2H20 

pr./et. 

198* 

90 

Cuecohygrine 

in 

C 13 H 24 ON 2 

oil 

B.P. 21550 

91 

hydrate 


Ci3H240N2-3V1H20 

need. 

40-1; 

120-30** 

92 

Cytieine 

1 

CitHi40N2 

large rhomb, cryst. 

152-3 

93 

Delphinine 

d 

C 33 H 4509 N 

plates/al. 

198-200 

94 

hydrochloride 


C 33 H 4509 NHCI 

need./MeOH + et. 

208-10 

95 

Diacetylmorphine 



bitter cryst./MeOH 

172 

96 

hydrochloride 

1 

C 21 H 23 O 5 NHCIH 2 O 

cryst. powd. 

230 d. 

97 

Dilaudid 


C 17 H 19 O 3 NHCI 

cryst. powd. 


98 

Dionin 


Ci9H2303N HCI*H20 

wh. cryst. powd. 

123 d.; 

170 d.* 

99 

Ecgonine 

1 

C 9 H 1503 NH 20 

mon. pr./al. 

198; 205* 

100 

hydrochloride 

1 

C9Hi503N*HCI 

rhomb, or tricl. tab. 

246 

101 

Emetine 

1 

C 29 H 40 O 4 N 2 

plates/al. or et. 

74 

102 

hydrochloride 

d 

C 29 H 40 O 4 N 2 *2HCI • 7 H 2 O 

woolly need./h. aq.; 
thick pr./c. satd. 
soln. 

235-55; 
dry, d. 

103 

Ephedrine} 

\ 1 

\ 

CioHfsON 

unctuous, colorl. 
cryst. 

40; B.P. 255 

104 

hydrochloride 

1 

CioHisONHCI 

need. 

216 d. 

105 

sulfate 

1 

(C,oH,50N)2H2S04 

wh. odorless cryst. 

245 d. 

106 

Ergotinine 

d 

C 35 H 39 OSN 5 

long need./al. 

239 d. 

107 

ErgoCoxine 

1 

C 3 SH 41 O 6 N 5 

pr./bz. 

190-200 

108 

Evediamine 

d 

C,9H,70N3 

yel. leaf./al. 

278 

109 

hydrate 

in 

CJ 9 H 19 O 2 N 3 

rhomb, leaf. 

146-7 

110 

Geleemine 

d 

C2oH2202N2 

wh. cryst. 

178 

111 

acetone 


C2oH2202N2-(CH3)2CO 

pr./act. 

—act. at 120 

112 

hydrochloride 

d 

C 20 H 22 O 2 N 2 HCI 

pr./aq. al. or aq. 

300 

113 

Glaucine 

d 

C 21 H 25 O 4 N 

yel. rhomb, pr. 

119-20 

1.14 

Gnoecopine 

in 

C 22 H 23 O 7 N 

long need./MeOH 

232 d. 

115 

Guanine 

in 

CsHsONs 

wh. cryst. powd. 

>360 d. 

1 116 

Guvaelne 


C«H902N H 20 

short rods/dil. al. 

285 d. 


* Melting point of the anhydrous compound. 

♦♦ Becomes anhydrous at 120-30®. 

1 See also listing in table Physical Properties of Organic Compounds. 

Corynine 244 Diamorphine 95 

Cuskhygrine 90 Dihydromorphinone hydrochloride 97 

Dkturine 22 2 . 6 -Dihydroxy-purine 243 1.3-Dimethyl-xanthine 233 

Dehydromorphine 188 Dimethoxy-strychnine 35 3,7-Dimethyl-xanthine 232 
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Reaction 

with 

H2SO4 


Solubility Expressed in Parts 
of Solvent Bequir^ to Dissolve 1 Part Alkaloid 



t With separation of droplets of water. 
Eserine 174 Fumarin 


Ethyl-morphine-HCl 98 
Eudermol 163 
Feraoonitine 185 


Fumarine 183 
Qeiseminine 110 
Qiyoxyl-diureide 10 
Quaranine 39 


Qynesin 234 












m PHYSICAL 


No. 

Name 

[a] 

Formula 

Appearance 

Melting 

Point 

®C. 

117 

Harmaline 

in 

CisHmONz 

pr./al. + bz. 

250 d. 

118 

Harmine 

in 

C, 3 H, 20 N 2 

rhomb, pr./al. 

257-9 d. 

119 

Hamoatropine 


CteHjtOaN 

deliq. pr./®t. 

99-100 

120 

hydrobromide 


CieHziOjNHBr 

rhomb. 

217-8 d. 

121 

Hordenine 

in 

C 10 H 15 ON 

orthorhomb, pr. 

117.8;8ubl. 

140-50 

122 

sulfate 


(CioH,50N)2H2S04- 

2H20 

colorl. cryst. 

208-10* 

123 

Hydrastine 

1 

C 21 H 2 I 06 N 

colorl. rhomb, pr./al. 

132 

124 

hydrochloride 

d 

C21 H 2106 NHCI 

hyg. powd. 

116 

125 

Hydrastinine 

in 

CnHijOaN 

need./lig. 

116-7 

126 

hydrochloride 

in 

CnHi 202 NCI 

yel. need. 

212 d. 

127 

Hydrocotarnine 

in 

CizHisOjN- '/1H2O 

mon. pr./al. 

55-6 

128 

Hydroquinine 

1 

C2oH2602N2-2H20 

need. /chi. or et. 

172* 

129 

Hyoscine 

1 

C17H21O4N 

syrup or cryst. /et. 

59 

130 

hydrobromide 

1 

C17H21 04 NHBr- 3 H 20 

rhomb, tab. or 
need./aq. 

194-7* 

13? 

Hyoscyamine 

1 

C17H23O3N 

silky need./aq. al. 

106-8 

132 

hydrobromide 

1 

Ci 7 H 2303 NHBr 

deliq. pr. 

152 

133 

hydrochloride 


C17H23O3NHCI 

wh. cryst. 

149-51 

134 

sulfate 

1 

(Ci7H2303N)2H2S04* 

2H20 

need./al. 

206* 

135 

Hypaphorine 

d 

Ct 4 H,e 02 N 2 * 2 H 20 

large mon. cryst. /aq. 

255* 

136 j 

Hypoxanthine 

in 

C 5 H 4 ON 4 

minute need. 

d. 150 

137 i 

Japaconitine 

d 

C 34 H 470 n N 

need./al., et. or chi. 

202-9 

138 

Jervine 

1 

C26H37O3N '2H2O 

long grouped pr. 

238-42 

139 

Laudanine 

1 in 

C20H25O4N 

pr./aq. al. 

166-7 

140 j 

|..audanosine 

d 

C 21 H 27 O 4 N 

need./bz. 

90 

141 

Lobeline 

1 

C22H27O2N 

broad colorl. need. 

130-1 

142 

hydrochloride 

1 

C 22 H 27 O 2 NHCI 

wh. granular powd. 

180 

143 

Lupanine 

d 

Ci5H240N2 

need. /pet.; very 
alkaline 

40 

144 

hydrochloride 

d 

Ci5H240N2HCI-2H20 


127-8; 

250-2* 

145 

Lupinine 

1 

CioHisON 

rhomb, cryst. /pet. 

69-71 

146 

hydrochloride 

1 

CioHisONHCI 

rhomb, pr./aq. al. 

212-3 

147 

Lycorine 

1 

C16H17O4N 

colorl. pr./al. 

280 d. 

148 

Mexcaline 

in 

C 11 Hi70jN 

colorl. alk. oil or cryst. 

B.P. 180^2; 
35-6 

149 

Morphine 

1 

CnHisOjNHaO 

trim, pr./al. 

254 d.* 

160 

acetate 

1 

Ci7H,903NCH3C02H- 

3H2O 

cryst. powd./al. 

200 d. 


* Meltinp point of the anhydrous compound. 

Herapathite 207 Hydro-berberine 45 Hydroxy-coniine 77 <ff-Hyoscyamine 22 

Heroin 95 Hydro-cinchonine 60 6 -Hydroxy-purine 136 lodoquinine sulfate 207 

Hydra-ergotocin 244 Hydroxy-cinchonine 89 Hydroxy-stachydrine 238 Laburnine 92 
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AIJCA^ 


No. 

'Reaction 

with 

HaS04 

Solubility Expressed in Parts 1 

of Solvent Required to Dissolve 1 Part Alkaloid | 

Water 

Alcohol 

Ether 

Chloroform 

Benzene 

Others 

117 


V. si. 8 . 

8 . h. 

si. S. 



8 . dil. a. 

118 

yel. with 

V. si. s. 

si. 8 . 

Sl. 8 . 

8 . 


8 . dil. a. 


grn. fluor- 








escenoe 







119 


si. s. 

8 . 

8 . 

8 . 

8 . 

8 . dil. a. 

120 


6 

32 

j 

625 



121 


8 . 

V. 8 . 

V. 8 . 

8 . 

sl. 8 . 

8. dil. a.; 








8 . alk. 

122 


s. 

Sl. 8 . 

i 




123 

olive grn. 

i. 

170 

175 

1.4 

15 



with 








(NH4)2Mo04 







124 


8 . 

8 . 

V. si. 8 . 

sl. 8 . 



125 


8 . h. 

S. 

8 . 

8 . 

d. 

s. a. 

126 


V. s. 

V. S- 

300 

286 



127 

yel.— >r.h. 

i. 

V. 8 . 

V. 8 . 

V. 8 . 

V. 8 . 

i. alk. 

128 

dil. -♦fluor- 

V. si. 8 . 

8 . 

S. 

s. 

s. act.; 

8 . NH 4 OH 


escence 





i. pet. 


129 

h.-4bl. 

si. 8 . 

8 . 

8 . 

s. 

sl. 8 . 

sl. 8 . pet. 

130 


1 .5 

16 


750 



131 

colorl. 

281 

8 . 

49 

1.5 

132 

8 . dil. a. 

132 


V. 8 . 

2.5 

1610 

1.7 



133 


S. 

8 . 





134 


0.5 

4.5 

V. sl. 8 . 




135 


' V. 8 . 

V. 8 . 




i. 

136 


1 370 c. ; 

900 h. 

i. 


8 . a. 

s. alk. 



69.5100® 




137 


i. 

8 . 

8 . 

8 . 


i. pet. 

138 

yel.— ♦grn. h. 

i. 

8 . 

sl. 8 . 

8 . 

sl. 8 . 

s. act. 

139 

red 

V. si. 8. 

8 . 

600 

V. 8 . 

V. 8 . 

s. alk. carb. 

140 

rose red-* 

i. 

8 . 

19 

8 . 

s. h. 

i. alk. 


red violet 








150® 







141 

red-br. 

V. si. 8 .; d. h. 

8 . h. 

8 . 

8 . 

8 . 

V. sl. s. pet. 

142 

I 

40 

10 


V. 8 . 



143 


8 . 

8 . 

8 . 

S. 



144 









145 


S. 

8 . 

8 . 

S. 

8 . 

sl. s. pet. 

146 


S. 






147 

+ MoOj-* 


sl. 8 . 

si. 8 . 

si. 8 . 

sl. 8 . 

8 . a. 


flrn.-»bl. 





EtOAc 


148 

yel.— ♦violet 

8 . 

S. 

i. 

8 . 

8 . 

i. pet. 

149 

pink— ♦grn. 

3633 c. ; 

170 c.; 

4450 

1525 

9000 

475 EtOAc 


h.— »br. 

1075 h. 

80 h. 





150 


2.25 

1 

17.3 

1. 

710 

1 

6.5 gly. 


Lupinidine 220 Methoxy-’Cinchonine 199 Methyi-hydrocupreine 128 0-Methyl-morph{n6 67 

Lycine 34 Methyl-benzoyl- Methyl-6-methoxy-7,8- A^-Methyl-proline- 

Macleyine 183 ecgonine 62 methylenedioxy-tetra* methylbetaine 222 

Mescaline 148 Metnyl-granatonine 196 hydro-isoquinoline 12 Methyl-theobromine 
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PHYSICAL CONSTAPCrS 


No. 

Name 

w 

Formula 

Appearance 

Melting 

Point 

®C. 

161 

hydrochloride 

1 

CnHigONHCJ-SHzO 

silky need./aq. 

200 d. 

152 

sulfate 

1 

(C,7H,903N)2.H2S04- 

SHzO 

silky or cubic cryst./ 
aq. 

250 d.* 

153 

Muscarine 

d 

CaHigOaN 

deliq. cryst. 


164 

Nandinlne 

d 

Ct9Hi904N 

leaf. 

145-6 

155 

Narceine 

in 

C23H2708N-3H20 

need, or pr./aq. 

145* 

156 

bisulfate 


C23H2708N H2S04- 
lOHzO 

cryst. powd. 

d.-»yel. 

157 

hydrochloride 


C23H2708N-HCI-3H20 

cryst. /HCI 

192* 

158 

Narcotine 

1 

C 22 H 2307 N 

long need./h. al. 

176 

159 

hydrochloride 


C 22 H 2307 NHCIH 20 

lustrous cryst. 

197-8 

160 

Nicotine 

1 

C,oHmN 2 

colorl. oil 

B.P. 246730 

161 

hydrochloride 

d 

C,oH,4N2*2HCI 

deliq. cryst. 


162 

picrate 


C,oHmN2-2C6H307N3 

yel. need, or pr. /al. 

218 

163 

salicylate 

d 

C,oH,4N2C7H603 

wh. plates 

117-8 

164 

tartrate 

d 

C,oHi4N2*2C4H606-2H20 

reddish-wh. cryst. 

88-90 

165 

Oxyacanthine 

d 

C 38 H 3806 N 2 

need./al. or et. 

216-7 

166 

nitrate 


C38H3806N2-2HN03- 

4 H 20 

need. 

195-200 

167 

Papaveraldine 


C 20 H 19 O 5 N 

cryst. /bz. or pet. 

210 

168 

Papaverine 

in 

C 20 H 21 04 N 

rhomb, pr. or need./ 
al.-et. 

147-8 

169 

hydrochloride 


C 20 H 21 O 4 NHCI 

mon. pl./aq. 

220-1 d. 

170 

Paraconiine 

in 

C 8 H 15 N 

yel. liq. 

B.P. 168-70 

171 

Pelietierine 

in 

C8H,50N 

colorl. oil 

B.P. 1C6*’ ; 
195760 

172 

Pellotine 


CnHi903N 

plates/al. 

110-2 

173 

hydrochloride 


C,3H,903NHCI 

wh. cryst. 


174 

Physostigmine 

1 

C 1 SH 2 I 02 N» 

hyg. cryst. (2 forms) 

86-7; 106-6 

176 

Pilocarpidine 

d 

CI 0 H 14 O 2 N 2 

viscid oil 


176 

nitrate 

d 

CioHi402N2'HN03 

pr./aq. 

137 

177 

Pilocarpine 

d 

CnHi 802 N 2 

colorl. oil or need. 

34 

178 

hydrochloride 

d 

CnHi 602 N 2 HCI 

pr. or need. 

204-5 

179 

nitrate 

d 

Cti H 18 O 2 N 2 • HNO 3 

pr./al. or aq. 

176-8 

180 

Piperine 

in 

C 17 H 1903 N 

mon. need./al. 

129-30 

181 

periodide 


(C,7H,903N)2HI I* 

steel bl. need. 

145 

182 

Porphyroxine 

1 

Ci9H2304N 

pr./lig. 

134-5 

183 

Protopine 

in 

C2oHi905N 

mon. cryst. /al. 

207-8 

184 

Protoveratrine 


CszHsiOti N 

rectangular tab. 

245-50 d. 

185 

Psaudoaconitine 

d 

Cs^Hsi Ot 2 N 

rhombs/chl. + et. 

212-4 

186 

Psoudoephedrine 

d 

C 10 H 15 ON 

rhomb, tab./et. 

118-9 

187 

hydrochloride 


C 10 H 15 ONHCI 

need. 

176 

186 

Psaudomorphine 

1 

C34H3606N2-3H20 

crusts or need. 

d. 327 


* Melting point of the anhydrous compound. 
, Napelline 3 
Narcissi ne 147 
Naroosine 158 
df'Narcotine 114 
Nepali ne 185 


Neriine 76 
Nor-arecaidine 116 
Opianin 168 
Opin 182 

Oxy>dimorphine 188 
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Reaction 

with 

H2SO4 


Solubility Expressed in Parts 
of Solvent Required to Dissolve .1 Part Alkaloid 

1 Alcohol j Ether | Chloroform I Benzene I 


17.2c.;0.5h. 

15.3 


Others 

19oly. 


153 

154 

155 br.-»r. h. 


V. 8. 

si. s. 

769 c.; 220 h, 
s.—^basic salt 


d.a.;8tableaik. 

s. 8. dil. a. 

i.; s. alk. s. NH4OH; 

8. dil. a. 


157 

158 yel.grn.- 

r. h. 

159 

160 colorl. 

161 

162 

163 

164 

165 colorl. 


s. MeOH 
s. h. alk. 


s. pet. 

low solubility 


167 i. 

168 colorl. i. 

rose r. h. 

169 37 

170 V. si. 8. 

171 grn. with 20 

KzCrzCh 

172 yel.-*r. with v. si. 8. 

HNO3 

173 s. 

174 colorl. -*yel. si. 8. 


8l. 8. si. 8. 

45c.;4h. 250 


0)^-neurlne HCI 34 
6-Oxy-purine 136 
Paramorphine 228 


Peganine 239 
1-Phenyl~2-methylamlno- 


propanol 103 


Pilosine 47 
Pitayine 195 
Proline-betaine 222 
2-Propyl-piperjdine 78 
Pseudocinchonine 60 


8. a.; si. 8. pet. 
13 pyr. 


176 


2 

82 





177 

178 

colorl. 

V. 8. 

0.3 

V. 8. 

3 

8l. S. 

545 

V. 8l. 8. 

i. pet.; 8. alk. 

179 


4 

60 


1 1. 



180 

181 

dk. r,-* 

br. bik. 

8l. S. 

12 

8. 

26 

2.6 

1 

8. 

i. pet. 

182 

red 

Sl. 8. 

S. 

8. 

8. 

8. 

8. dil. a. 

183 

yel.— » 

i.; sl.s. act. 

900 

1000 

15 

V. si. 8. 

sl. 8. NH4OH 


violet— ►grn. 




1 



184 

grn.— ►bl.-* 

i. 

8. h. 

sl. 8. 

8. 

i. 

i. pet. 


violet 







185 


V. sl. 8. 

8. 

sl. 8 . 

8. 


1 salts 

186 


sl. 8. 

8. 

8. 

8. 



187 


8. 

8. 

1 8 . 




188 

+ 8 ucro 80 -+ 


i. 

i. 

i. 

8. alk. 

8. h. NH40Hi 


dk. grn.-* 






8. pyr. 


br. 





i 
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No. 

Name 

[«] 

Formula 

Appearance 

Melting 

Point 

°C. 

189 

hydrochloride 

1 

C 34 H 3606 N 2 - 2 HC 1 - 2 H 20 

cryst. powd. 


190 

Pseudopelletierine 

in 

CsHisON 

anh. prism, tab. 

48; B.P. 246 

191 

PMiidotropine 

in 

CaHisON 

tab. or pr./et. 

108 

192 

Pukateine 

1 

CiaHnOaN 

cryst. /et. 

200 

, 193 

Quinicine 

d 

C20H24O2N2 

yel. oil; hardens on 
standing 

(60) 

194 

oxalate 

d 

(C2oH2402N2)2* H2C2O4 ■ 
9H2O 

pr./chl. or need./al. 

149 

195 

Quinidine 

d 

C20H24O2N2 

pr. 4-al./al.;tab.+ 
et. /et. 

174-5* 

196 

biaulfate 


C20H24O2N2 ‘ H2SO4 * 
4 H 2 O 

hair-like need, or pr. 


197 

hydrochloride 

d 

C2oH2402N2*HCI H20 

asbestos-like pr. 

258-9 d.* 

198 

sulfate 

d 

(C2oH2402N2)2‘ H2SO4 • 

2 H 2 O 

pr. or need./h. aq. 


199 

Quinine 

1 

C20H24O2N2 

wh. need, or powd. 

175 

200 

arsenate 


3(C2o H24O2N2) • 2H3 A8O4 • 
5H20 

wh. effl. cryst. 


201 

bisulfate 

1 

C20H24O2N2 • H2S04 • 

7 H 20 

pr./aq. or al. 

160 d.* 

202 

formate 

t 

C20H24O2N2HCO2H 

cryst. powd.; need. 

109 d. 

203 

hydrate 

1 

C2oH2402N2-3H20 

efflorescent; anh. at 
100° 

57 

204 

hydrobromide 


C 20 H 24 O 2 N 2 HBrH 2 O 

hyg., silky need. 

1 52-200 

205 

hydrochloride 

1 

C2oH2402N2HCI'2H20 

effl., silky need. 

1 58-60* 

206 

hydrochloride, di- 

1 

C20H24O2N2 • 2 HCI 

wh. powd. or need. 

180-5 

207 

iodosulfate 


4C20H24O2N2 ’ 3 H 2 S 04 • 
2 HI 14 - 6 H 20 

pl./al.; r. or grn. by 
reflected or trans- 
mitted light 

-H 2 O, 100 

208 

salicylate 


C2oH2402N2.C7H603- 

H 2 O 

need./aq. 

195 

209 

sulfate 

1 

(C2oH2402N2)2* H2S04- 
7H2O 

efflorescent need. 

235* 

210 

sulfate 

1 

(C2oH2402N2)2 H2S04- 
2H20 

by drying in air 

205 

211 

valerate 


C2oH2402N2-CsHio02 * 

H 2 O 

cryst. powd. 

95 

212 

Rhoeadine 


C2iH2,06N 

small pr. or need. 

245-7 d. 

213 

Ricinine 


CaH802N2 

pr. or tab./al. or aq. 

201, subl. 

214 

Rutaecarpine 


C,8H,30N3 

yel. pi.; need./EtOAc 

260-2 

215 

SInapine 


Ci6H250«N 

free base unknown 


216 

bisulfate 


Ci6H2405NHS04'3H20 

leaf. /al. 

127* 

217 

thiocyanate 


C 16 H 2405 NSCNH 20 

pate yel. need./aq. 

178 

218 

Solanidine 

1 

C 26 H 4 , 0 N 

need./et. or al. 

219 

219 

Solanlne 

1 

C44H7,0,5N 

slender need./al. 

244-54 d. 


* Meltino point of the anhydrous compound. 

Pseudp-punicine 190 Quebrachine 244 

Punicine 171 a-Quinidine 53 

^yridvI-A^-methyl-pyrrolldlne 160 /9-Ouinine 195 

M3-^^r^dyl)-piperidin0 11 
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No. 

Reaction 

with 

H2SO4 

Solubility Expressed in Parts 
of Solvent Requir^ to Dissolve 1 Part Alkaloid 

Water 

Alcohol 

Ether 

Chloroform 

Benzene 

Others 

189 


70 






190 

4-Cr03— * 

8. 

8. 

8 . 

8. 


sl. 8. pet. 


am. 







191 


V. 8. 

V. 8. 

sl. 8. 

8. 


very alkaline 

192 

org. -+r. and 

i. 

8. 

161 

8. 

8. pyr. 

8. alk 


violet h. 







193 


V. si. 8. 

8. 

8. 

8. 




eecence 







194 


8. h. 

8. 


8. 



195 

dil.-»bl. 

2000 c.; 

26 

22 

2.3 

8. 

sl. 8. lig. 


fluorea- 

800 h. 







cence 







196 


8; fluores- 








cence 






197 


60 c. ; V. 8. h. 

8. 

sl. 8. 

8. 



198 


1 00 c. ; 1 5 h. 

8 

V. sl. 8. 

15 

i. 


199 

colorl.— »lt. 

1750 

0.6 

22.6 

1.9 

166 c.; 

8. CS 2 ; 


yel.— »br. h. 





30 h. 

8. NH4OH 

200 


650 c. ; 1 20 h. 

200 c. ; 





8. dil. a. 




50 h. 





201 



19 

1770 

920 


18 gly. 

1 


9 





202 


19 

8. 

V. si. 8. 

8. 



203 


1 560 c. ; 800 

0.6 

1.4 

1 .6 

70 

212 gly. 



h. 






204 

dil. -♦fluor- 

40 c.; 3 h. 

1 

23 

1 


9oiy. 


escence 







205 

ditto 

16 c.; 0.5 h. 

0.6 

340 

1 


9 gly. 

206 


0.6 

5 

V. sl. 8. 

7 



207 


1000 h. 

800 c. ; 




60 h. ac. a. 




50 h. 






208 


1500 

14 

114 

38 


18 gly. 

209 

dil. —♦fluor- 

725c.;30h. 

60 

sl. 8. 

1000 


24 gly. 


escence 







210 


810c.;30h. 

96 

sl. 8. 

sl. 8. 



211 


70 c.; 40 h. 

2 

10 




212 

purple r. 

1200 

700 

800 

V. sl. 8. 

i. 

8 . a., d. 

213 


8. h.; i. pet. 

sl. 8. c.; 

sl. s. 

8 . 

sl. 8. 

forms no salts 




8. h. 





214 

bright yel. 

i. 

sl. 8. 

8. 

8. 

8 . 


215 








216 


8. 

8. h. 

i. 




217 


si. 8. 

sl. 8. 





218 


V. si. 8. h. 

8. h. 

sl. 8. 

8. 



219 

yel. -♦rose 

i. 

8. h. 

i. 


i. 



—♦r. 








Oul noform 202 
Quinotoxine 193 
Rheadin 212 
Ricidine 213 


Saroine 136 
Scopolamine 129 
Secaline 106 
Sophorine 92 
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PHYSICAL CONSTANTS 


a 


I«1 

Formula 

Appearance 

Melting 

Point 

®C. 

220 

Sparteine 

1 

C 1 SH 26 N 2 

colorl. oil 

B.P. 325754 
in H 2 

221 

bisulfate 


Ci5H26N2H2S04-5H20 

transparent cryst. 

150-2* 

222 

Stachydrine 


C7H,302N H20 

deliq. cryst. 

235 d* 

223 

oxalate 


C7H,302N H2C204 

need. 

105-7 

224 

Strychnine 

1 

C 21 H 2202 N 2 

colorl. rhombs/al. 

286-8; B.P. 
2705 

225 

hydrochloride 


C 21 H 2202 N 2 HCI- 2 H 20 

efflorescent pr. 


226 

nitrate 

1 

C 21 H 2202 N 2 HN 03 

shining need. 


227 

sulfate 


(C 21 H2202N2)2 H 2 S 04 * 
5 H 20 

effl., mon. pr. 

200 d.* 

228 

Thebaine 

1 

Cf9H2l03N 

leaf, or pr./al. 

193 

229 

hydrochloride 

1 

Ct9H2i03N-HCI-H20 

large rhombs or yel. 
powd. 


230 

iso~Thebaine 

d 

C,9H2i03N 

rhomb. /al. or et. 

203-4 

231 

sulfate 


(C,9H2i03N)2.H2S04 


120-1 d. 

232 

Theobromine 

in 

C 7 H 802 N 4 

minute rhomb, cryst. ; 
mon./h. aq. 

330t;subl. 

290 

233 

Theophyliine 

in 

C 7 H 802 N 4 H 20 

mon. tab. or need./h. 
aq. 

269-72 

234 

Trigonelline 


C 7 H 702 NH 20 

hyg. pr./al. 

218 d.* 

235 

Tropacocaine 

in 

C 15 H 1902 N 

need, or plates 

49 

236 

hydrochloride 


Ci5H,902N-HCI 

need.; pl./aq. al. 

283 d. 

237 

Tropine 

in 

C 8 H 150 N 

hyg. tab./abs. et. 

63 

238 

THridne 

d 

CtHisOsN-HzO 

sweet, effl. pr. or 
need./aq. al. 

260 d.* 

239 

Vasicine 

1 

C 11 H 120 N 2 

need./al. 

211-2 

240 

Veratridine 

in 

C 36 H 51 O 11 N 

amor.; yel. 

180 

241 

Vicine 

1 

C,oHi607N4-2H20 

need. 

239-42 

242 

Vomicine 

d 

C22H2404N2 

need./aq. al. 

278-80 

243 

Xanthine 

in 

C 5 H 402 N 4 H 20 

small pi.; anh. at 

125® 

>150 d. 

244 

Yohimbine 

d 

C 21 H 2603 N 2 

need./aq. al. 

247-8 

245 

hydrochloride 

d 

C 21 H 2603 N 2 Hei 

plates 

302 

246 

nitrate 



colorl. pr. 

276 

247 

thiocyanate 



rectangular pr./h. aq. 

233-4 

248 

Zygadenine 

1 

C 39 H 63 O 10 N 

need./bz. 

200-1 


* Melting point of the anhydrous compound, 
t Sealed tube. 

Styptic! n 86 
Styptol 87 
Telepathine 118 
Tetraahhydro-berberine 45 


Tetrahydro-nicotinic acid 116 
Theine 39 
Theocine 233 
Trigenolline 234 


Trimethyl-glycocoll 33 
lL3,7-Trimetnyl-xanthine 39 
Tropine mandelate 119 
Ulexine 92 
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OF ALKALOIDS 


No. 

Reaction 

with 

H2S04 

Solubility Expressed in Parts 
of Solvent Required to Dissolve 1 Part Alkaloid 

Water 

Alcohol 

Ether 

Chloroform 

Benzene 

Others 

220 

colorl. 

328 

8. 

8. 

S. 

I. 


221 

colorl. 

1.1 

2.4 

i. 

I. 



222 


8 . 

8 . 


i. 

8 . dil. a. 

d. in air 

223 



i. c. 





224 

color!. 

6400 c.; 

110 c.; 

55 

6 

150 

173 PhMe 



3100 h. 

28 h. 





225 


35 

60 

i. 



i. HCI 

226 


42 c. ; 10 h. 

120 

i. 

156 


60 giy. 

227 


31 c.; 7 h. 

65 

i. 

325 


7 gly. 

228 

blood r. 

i. 

10 

135 

19 

18 

i.alk. 

229 


12 

8. 





230 



8. 

sl. 8. 

8 . 



231 








232 


2000 c.; 

1775 c.; 

3125 h. 

1 57 c. ; 

100,000 

8 . alk.; 4700 



150 h. 

260 h. 


100 h. 


h. 004 

233 


1 20 c. ; 8 . h. 

64 

sl. s. 

164 

8. alk. 

8. NH4OH 

234 


V. 8. 

8. 

V. sl. 8. 

V. sl. s. 

i. 

neutral re- 








action 

235 


i. 

8. 

8. 

V. 8. 

V. s. 

8. dil. NH 4 OH 

236 


8 . 

si. 8 . 



1 


237 


V. 8. 

V. 8. 

8. 

8. 

1 

i s. 


238 

i 

1 V.8. 

sl. 8 . 





239 

colorl. 

1 

8 l. 8. 

8. 

sl. 8 . 

8. 

sl. s. 

i. pet; 8. 








dil. a. 

240 

yel. 

S. 


si. S. 




241 

yel. 

Sl. 8 . 

i. abs. 



8 . dil. a. 

8. MeOH 

242 

-fCr 03 -» 


s. h. 

sl. 8 . 

s. 


8. act. 

deep r. 






243 


14,400 c.; 

2400 

3000 



8. alk.; 8 . a. 



1500 h. 






244 

colorl. -f 

V. sl. 8 , 

8 . 

sl. 8 . 

s. 

8. h. 



KzCrgO/— > 








dirty grn. 







245 


120 

400 





246 








247 








248 

or. — * 


s. 


8. 

s. 



cherry r. 








Ultraquinine 89 Veratroylaconine 185 

5-Ureido-hydantoin 10 Vinetine 165 

Ureoua acid 243 Viridine 138 

Veratrine, a mixture of 49,240 et al. Wrightine 76 

Veratrine (crystallized) 49 


Xanthaline 167 
Xanthopuccine 45 
Yageine 118 
Yajeine 118 
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PHYSICAL CONSTANTS 

Compiled by F. E. SHEIBLEY, Ph.D. 

Names of the compounds in the table below are arranged alphabetically. 

Appearance. In addition to the crystalline form and color, the solvent used in 
purification is often given; thus, “rhomb./al ” indicates that rhombic crystals 
were obtained when the compound was crystallized from alcohol. 

Optical Properties. These are indicated by the symbols d, or in, following the 
name. Most of the optically active glucosides are levo-rotatory. 

Solubilities. Most glucosides are soluble in cold or hot water. The solubilities given 
for alcohol refer to the ordinary alcohol of approximately 95% concentration. 
Solubilities expressed by numbers are given in parts by weight of solvent required 
to dissolve one part of the glucoside. Because of discrepancies existing between 
many of these figures as found in the literature no claim to accuracy can be made. 


Abbreviations used in the table 


a., acid 
abs., absolute 
ac., a., acetic acid 
act., acetone 
al., alcohol 

alk., alkali (i. e. aqueous NaOH or KOH) 

amor., amorphous 

anh., anhydrous 

aq., aqueous; water 

br., brown 

bz., benzene, C6H6 

c., cold 

Chi., chloroform, CHCI 3 


colorl., colorless 

cone., concentrated 

cryst., crystals or crystalline 

crystn., crystallization 

d., decomposes or decomposition 

d, dextro-rotatory 

dil., dilute 

et., ether (C 2 H 5)20 

EtOAc, ethyl acetate 

h., hot 

hyd., hydrate 
hyg., hygroscopic 


No. 

Name 

Formula 

Appearance 

Melting 

Point 

®C. 

1 

Absinthin 

C30H40O8 

glossy need, or yel. amor, 
powd. 

68 

2 

Aesculin (/) 

Cl 5H16O9 • 2 H 2 O 

pr./aq. or dil. al. 

205 d. 

3 

Amygdalin (/) 

C20H27O1 j N ’3HzO 

orthorhomb, pr./aq.; 
glossy scales (+ 2 H 2 O)/ 
80% al. 

214-6* 

4 

Antiarin 

C27 H42O10 • 4 H2O 

plates /aq. 

220-5 

5 

Apiin (/) 

C26H280i4'H20 

glossy need, or yel. cryst. 
powd. 

228 

6 

Arbutin (/) 

C 12 H 1607 • H 20 

long silky need./aq. 

195-200* 

7 

Baptisin (/) 

C28HjoOm ’31420 

thin wh. need./al. slowly 
becomes anh. 

Sint. 150; 
m. 249-51 

8 

Bryonin (d) 

C 34 H 50 O 9 

amor, bright yel. powd. 

softens 206 

9 

Carminic acid 

C22 H 2 oOt 3 

purplish-br. mass or 
bright r. powd.; r. pr. 

d. 136 


* Melting point of the anhydrous compound. 
Abietin 15 
Acocantherin 51 
Arthanitin 22 


Asebotin 55 
Aurantiin 49 




, OF GLUCOSIDES 


and the numerical values stated are perhaps best considered as upper limits. 
Hycirolytic Products. By hydrolysis glucosides are split into a sugar (generally 
glucose) or a mixture of sugars, and a principle characteristic of the glucoside. The 
hydrolysis is usually effected with hot dilute sulfuric acid or hydrochloric acid, 
and less often with emulsin or baryta water. 

References. The information given in the table has been collected mainly from the 
following sources: — 

J. J. L. van Rijn: Die Glykoside. Published by Borntraeger, Berlin (1900). 
Merck’s Index, 5th edition. Published by Merck and Co., Inc., Rahway, N. J, 
Beilstein: Handbuch der Organischen Chemie, 3d edition^ 


i , insoluble 
in, inactive 
K2CO3, aq. soln of 
KOH, aq. soln. of 

l, levo-rotatory 

leaf , leaflets or leaves 
m-, meta 

m. , melts 

m.p., M.P., melting point 
mor., monoclinic 
need., needles 
org., orange 

orthorhomb., orthorhombic 


pet., petroleum other 
powd., powder 
pr., prisms 
pyr., pyridine 

r. , red 

rhomb., rhombic 

s. , soluble 
sint., sinters 

si., slight or slightly 
V., very 
wh., white 
yel., yellow 
>, greater than 


No 

Solubility Exprcissed in Parts 
of Solvent Required to Dissolve 1 Part Glucoside 

Hydrolytic Products 

Water 

Alcohol 

Ether 

Chloro- 

form 

Others 

Principle 

M.P. 

°C. 

Sugar 

1 

si. s. 

8. 

8. 

8. 

s. bz. ; 8. 

resinous sub- 


glucose 






NaOH 

stance 



2 

576 c ; 

24 h. 

si. 8. 

8. h. 

V. 8. dil. 

aesculetin 

270 d. 

glucose 


8 . h.f 




alk. 




3 

12c.; 

720 c. ; 

i. 



hydrocyanic acid 
benzaldehyde 

— 12 



V. 8 . h. 

9 h. 



-26 

glucose 

4 

s. 

8 . 

8l. 8 . 

1. 



antiarigenin 

apigenin 

180 


5 

si. 8 . c.; 

8 . h. 



subl. 

glucose -f 


8 . h. 






292-5 

apiose 

6 

8 c.; 1 h. 

13 

i. 

i. 

i. CS 2 

hydroquinone 

170.3 

glucose 

7 

si. s. c.; 

si. 8 . dil. 

V. 81. 8. 

V. 8l. 8. 

s. glacia. 

baptigenin 

296-8 

glucose + 


s. h. 




ac. a. 



rhamnose 

8 

s. 

8 . 

j 

i. 


bryogenin 


glucose 












(resinous) 



9 

8 . 

8. 

V. sL 8. 

i. 

8 . alk.; 

8. cone. 

carmine red 


sugar 






H2S04 





t Aqueous solutions fluoresce faint blue. 

Avenein 35 6-Benzoyl<^-gluco8e 79 

Avornin 30 G-Benzoyl-salicin 59 






m PHYSICAL CONSTANTS 


T^o. 

Name 

Formula 

Appearance 

Melting 

Point 

®C. 

10 

Cerberin (1) 

C 27 H4oO« 

glossy cryst./ot. 

191-2 

11 

a-Chinovin (d) 

C3oH4tO* 

rosettes of small need./al. 


12 

d-Chinovin (d) 

C 30 H 48 O 8 

scales/dil. al. 

235 d. 

13 

Clavicepsin (d) 

Ci8H340i8* H 2 O 

wh. cryst. 

91; 198* 

14 

Colocynthin 

C 56 H 84 O 23 

microscopic pr. 


15 

Coniferin (Z) 

C, 6 Hi 208 - 2 H 20 

wh. pointed satiny need. 

185 

16 

Convallamarin (Z) 

C 23 H 44 O 12 , mixture 

wh., cryst. powd. 


17 

Convallarin (Z) 

C 34 H 62 O 11 , mixture 

rectangular pr. 


18 

Convolvulin (Z) 

C 54 H 98 O 27 

wh. amor. powd. 

155-8 

19 

Coriamyrtin (d) 

C 15 H 18 O 5 

mon. pr. 

228-30 

20 

Crocin 

C 44 H64026* H 2 O 

br. rod cryst. 

186 d. 

21 

Curangin (d) 

C4«H77020 

amor. 

172 

22 

Cyclamin (Z) 

C 27 H 380 I 3 

wh. amor, powd.; micro- 
scopic cryst. 

236 

23 

Daphnin (Z) 

C,sHu0,.2H20 

pr. or need./aq. 

215 d. 

24 

Datiscin (Z) 

C27H3oOis*4H20 

glossy need, or pl./aq. 

192 

25 

Digitalin 

Cs«H5«0|4 

wh. cryst. powd. 

229 

26 

Digitonin (Z) 

C 55 H 90 O 29 

wh. cryst. powd. 

Sint. 225; 
d. 235 

27 

Digitoxin** 

C 41 H 6401 S 

wh. loaf. 

255-6* 

28 

Digitoxin hydrate 

C 41 H840i3-6H20 

leaf./al. 

145 

29 

Euxanthic acid 

CigHieOio • H 2 O 

straw yel. need. 

155-8 d. 

30 

Frangulin (Z) 

C 21 H 2 oOf • H 2 O 

org. need./aq. pyr. 

246-9 

31 

Fraxin 

Cj«Hi80io 

nood./al. 

205 

32 

Fustin 

C 36 H2«Ot4 

wh. glossy need./aq. 

217 d. 

33 

Qaultherin (Z) 

Cj4Hi808 • H 2 O 

need, or pr./al. 

179-80 

34 

Qlucogailin (Z) 

C 13 H 16 O 10 

wh.-yel. cryst. 

193 d. 

35 

Qlycovanillin (Z) 

C 14 HJ 8 O 8 -21420 

wh. need./dil. al. 

192 

36 

Glycyphyllin 

C 2 I H 24 O 9 *31420 

long, thin, glossy pr./et. 

175-80 d. 

37 

Qratiolin 

C43H7oOt5 

fine, glossy need. 

235-7 d. 

38 

a-Hederin (Z) 

C4iH«40n 

wh. need. 

256-7 

39 

Helicin t (0 

C,3H,«07-»/4H20 

fine, radiating need./aq. 

175*; 

— aq. 100 

40 

Helleborein (Z) 

C 37 H 56018 

warts of fine need./al. 

270 


* Melting point of the anhydrous compound. 

** Crystalline digital in. 

t Does not occur naturally but is obtained by oxidizing salicin. 
Cuspidatin 58 Digit! n 26 

Datiscosid 24 Esculin 2 

yptflitalin, crystalline 27 Esculinio acid 2 







OF GLUCOSIDES 


Solubility Expressed in Parts 
of Solvent Required to Dissolve 1 Part Glucoside 

Chloro- 

Water Alcohol Ether form Others 


Hydrolytic Products 


12 st. 8 . 9 si. s. 

ecu 

s. dil. V. si. 8. V. 8l. 8. s. alk. 

V. 8. t i. i. EtOAc 

si. 8. i. i. i. bz. 


200 c.; si. 8. 

V. 8. h. 

8. 8. dil 

si. 8. 8. 

si. 8. 8. 


8. dil. 8l. 8. 


si. 8. 8. EtOAc 


8l. 8. C. 8. h. 8. 

8l. 8. c.; si.s.abs. i. 

8. h. 

V. si. 8. 8. si. 


8l. 8. C.; V. 8. h. 

8. h. 


8l. 8. 8l. 8. 8. MeOH 

V. 8l. 8. V. 8l. S. 8. MeOH 


Principle 

cerberetin 

chinovic acid 
chinovic acid 
d-mannitol 
colocynthein 
(resinous) 
coniferyl 
alcohol t 
convallamaretin 
convallaretin 
methylethyl- 
acetic and 
other acids 
indefinite 
crocetin 

curangaegenin 


cyclamiretin 

daphnetin 

datiscetin 

digitaligenin 


digitogenin 


Sugar 

glucose 

chinovose 

chinovose 

glucose 

glucose 


sugar 

sugar 

glucose, 

rhodeose 

sugar 

gentiobiose 


132 rhamnose 
+ a little 
glucose 

1 98 fructose, 
cy close 

253-6 d. glucose 

276 rhamnose 
210-2 glucose, 

digitalose 
softens glucose, 

250 galactose 


27 

28 

V. si. 8. 

8. 

V. 8l. 8. 

8. 


digitoxigenin 

230 

digitoxose 

29 

8. h. 

8. h. 

V. sl. 8. 


8. alk. 

euxanthone 

240 

glycuronic 









acid 

30 

i. 

si. 8. h. 

i. 

8. alk. 

8. h. bz. 

frangula-emodin 

256-7 

rhamnose 

31 

si. 8. c.; 

8. h. 

i. 


§ 

fraxetin 

227 

glucose 


8. h. 








32 

V. 8. h. 

V. 8. 

8l. 8. 


8. alk. 

fisetin 

>360 

rhamnose 

33 

slowly 8. 

8. 

V. sl. S. 

V. sl. 8. 

V. sl. 8. 

methyl salicylate 

-8.3 

glucose 






act. 




34 

8. 

8. 

8l. 8. 

i. 

s. alk. 

gallic acid 

235 d. 

glucose 

35 

8. 

8l. 8. 

i. 



vanillin 

80 

glucose 

36 

s. h. 

8. 

8. 

i. 

i. bz. 

phloretin 

180 

isodulcite 

37 

s. h. 

8. 

i. 



gratiogenin 

198 

glucose 

38 

i. 

8. 

i. 


8. ac. a. 

hederagenin 

331 

arabinose, 









rhamnose 

39 

60 c.; 

8. 

8l. 8. 



salicylaldehyde 

-7 

glucose 


V. s. h. 




1 




40 

V. 8. 

Sl. 8. 

i. 


1 

helleboretin 

>200 

glucose. 


arabinose,] 
ac. a. 


Franguloside 30 
Fraxinin 31 

Qlucosido-methyl salicylate 33 


penta-alcoholate, m.p. 70-80®, which separates, 
sin; heating with dilute acids gives resinous material, 
ue. 

Qlucosido-salicylaldehyde 39 
Qratus strophanthin 51 
lylate 33 Helixin 38 
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PHYSICAL CONSTANTS 


No. 

Name 

Formula 

Appearance 

Melting 

Point 

®C. 

41 

Helleborin 

CasHaeOs 

lustrous need. 

>250 

42 

Hesperidin 

C 28 H 34 O 15 

wh., micro, need./aq. 
MeOH 

251-2; 
d. 254 

43 

Indican 

Ci4H,706N-3H20 

need./aq. 

57-8; 

176-8* 

44 

Iridin 

C 24 H 26 O 13 

wh. need.— »yel. in air 

208 

45 

Jalapin (/) 

C 34 H 56 O 16 

colorl. amor, mass 

131-50 

46 

Linamarin (/) 

CtoH.rOfiN 

need. 

142-3 

47 

Maclayin 

C 17 H 32 O 10 

deliquescent cryst. 

158-65 

48 

Murray in 

C 18 H 22 O 10 

microscopic need. 

170 

49 

Naringin (Z) 

C 27 H 32 O 14 -81420 

need/aq. 

82 

60 

Ononin 

C25H260n 

small pr., need, or plates 

210 

61 

Ouabain (1) 

C29H440i2-7H20 

transparent plates 

135 * 

52 

Parillin (1) 

C 26 H440to - 2 Vi H 2 O 

fine plates 

177 

53 

Periplocin (d) 

C 30 H 48 O 12 

long, thin need. 

205 

54 

Phillyrin 

C 27 H 34011 

need, or plates 

162 

55 

Phloridzin (Z) 

C 21 H 24 O 10 -21420 

small, wh., silky need. 

108 ** 

56 

Pieein (Z) 

C,4Hu07-H20 

need./aq. 

194 * 

67 

Picrocrocin (Z) 

Ct6H2607 

pr./et.-chl.-MeOH mixt. 

154-6 

58 

Polygonin 

C 21 H 20 O 10 

glossy, yel. need. 

202-3 

59 

Populin (Z) 

C 20 H 22 O 8 - 2 H 2 O 

wh. cryst. powd. or very 
fine need./aq. 

180* 

60 

Prulaurasin (Z) 

CmHuOsN 

bitter need. 

120-2 

61 

Quercitrin 

C 21 H2oOn '21420 

pale yel. need, or plates 

182-5; 

250-2 * ■ 

62 

Robinin 

C32H40O,9-7ViH2O 

yellowish need./aq. 

195* 

63 

Ruberythric acid 

C25H26013 

small, citron yel. need.; 
yel. pr./aq. 

258-60 

64 

Rubiadin glucoside 

C 21 H 20 O 9 

yel. need. /glacial ac. a. 

270 d. 

65 

Rutin 

C27H3oOi6-2H20 

bright yel. need./aq. 

188-90 

66 

Salicin (Z) 

C 13 H 1807 

glossy need., plates or 
rhomb, pr./aq. 

199-201, 
then re- 
melts 
230-40 

67 

Saponin 

C32H52017 

wh. amor. powd. 

d. 195 

68 

Saporubrin (Z) 

(Ci8H280io)4 

wh. amor. powd. 


69 

Sapotoxin 

C 17 H 26 O 10 

wh. amor. powd. 


70 

Sarsasaponin (Z) 

C 44 H 76 O 20 -71420 

long need./al. 

Sint. 200; 
m. 248 


* Melting point of the anhydrous compound. 

^ Melts at 108®. then solidifies at 130® and remeits at 170-1 d. 

ito>Hespefidin 49 dZ-Mandelonitrile-glucoside 60 

IndoxvM-glucoside 43 Melin 65 

Kaimm 55 Methoxy-coniferin 74 

Laricin 15 Monotropitoside 33 

Lilac! n 74 Orizabin 45 

Macleyin 47 Paviin 31 





6TS 


OF Gl.lH:X>SIDeS 


No 

Solubility Expressed in Parts 
of Solvent Required to Dissolve 1 Part Gluooside 

Hydrolytic Product 

8 


Water 

Alcohol 

Ether 

Chloro- 

form 

Others 

Principle 

M.P. 

^C. 

Su^r 

41 

i. 

sl. 8 . 

sl. 8 . 

8. 


heiieboresin 

d. >140 

glucose 

42 

V. si. 8 . 

8 i. 8 . 

i. 

i. 

V. 8 . dil. 

hesperetin 

226 

glucose, 

43 

V. 8 . 

V. t. 

si. 8 . 

sl. 8 . 

alk. 

si. 8 . bz. 

indigo 

390-2 d. 

rhamnose 

glucose 

44 

V. 8 l. 8 . 

8 . h. 

i. 

i. 

sl. 8 . act. 

irigenin 

186 

glucose 

45 

8 i. 8 

8 . 

8 . h. 

8 . 

d. alk. 

jalapinoiic acid 

67-9 

sugars 

46 

V. 8 . 

si. 8 . 

sl. 8 . 

si. 8. 

8 . h. act. 

hydrocyanic acid 

-12 

glucose. 

47 

48 

8 . h. 

sl. 8. 

8 . 

i. 

i. 

i. 

8 . alk. 

maciayetin 

murrayetin 

209-10 

110 

act. 

glucose 

glucose 

49 

si. 8 . c.; 

V. 8 . 

I. 

i. 

V. 8 . h. 

naringenin 

251 

glucose. 

50 

8 . h. 

8 l. 8 . h. 

8. h. 

i. 


ac. a. 

8 . h. 

formononetin 

265 

rhamnose 

glucose 

51 

100 c.; 

20 c.; 

1. 

i. 

KOH 
i. EtOAc 

acocanthic acid 


rhamnose 

52 

5 h. 

V. 6 l. 8 . c. ; 

8 h. 

8 . 

i. 

8 . 

i. pet. 

lactone 

parigenin 


sugars 

53 

20 h. 

125 c. 

8 . 

V. sl. 8 . 

V. sl. s. 

i. bz. 

periplogenin 

185 

glucose 

54 

55 

8 . h. 

1000 c.; 

8 . 

4 

i. 

sl. 8 . 

8 . h. 
i. 


phitiygenin 

phloretin 

262-4 

glucose 

glucose 

56 

s. h. 

8 l. 8 . 

8 . 

8 . 

i. 

8 . ac. a. 

A-hydroxy- 

109 

glucose 

57 

V. 8 . 

V. 8 . 

sl. 8 . 

sl. 8 . 

i. bz. 

acetophenone 

safranoi 


glucose 

58 

sl. 8 . h. 

sl. 8 . h. 

i. 



emodin 

254 

glucose 

69 

i. c.; sl. 

sl. 8 , c. ; 

i. 

8 . dil. a. 

8 . dil. 

saligenin 

87 

glucose. 

60 . 
61 

8 . h. 

8 . 

i. c.; sl. 

8 . h. 

8 . 

8 . 

^ i. 

sl. 8 . 


alk. 

s. alk. 

dZ-mandelonitrile 

quercetin 

-10 
313-4 * 

benzoic a. 
glucose 
rhamnose 

62 

8 . h. 

8 . h. 

8 . h. 

1 *• 


8 . alk.. 

caempferol 

271 

rhamnose 

63 

si. 8 . c. ; 

V. 8 l. 8 . 

i V. sl. 8 . 

8 . alk. 

i. bz. 

alizarin 

290 

glucose; 

64 

8 . h. 

V. sl. 8 . h. 

abs. 

8 . 

S. 

-+r. 

i. K 2 CO 3 

rubiadin 

290 

xylose 

glucose 

65 

8 . h. 

8 . h. 

i. 

j. 

8 . alk. 

quercetin 

313-4 * 

glucose, 

66 

23 c.;3h. 

72 

i. 

i. 

8 . alk. 

1 saligenin 

87 

rhamnose 

glucose 

67 

8 . t 

i. 


i i. 

i. bz. 

sapogenin 

257-60 

sugar 

68 

V. 8. t 

8 . dil. 


i. 

1. bz. 

sapogenin , 

257-60 

glucose 

69 

8 . t 

8 . dil. 


! i- 

s. alk. 

sapotoxin- 


sugar 

70 

V. 8 . t 

8 . h. 

V. sl. 8 . 



sapogenin 

sarsasapogenin 

197-8 

glucose 

1 


t Aqueous solutions foam on shaking. 

Ouercimelin 61 

Phaseolunatin 46 

Quercitrinic acid 61 

Philiyroside 54 

Hhamnin 83 

Phlorizin 55 

Rhamnoxanthin 30 

Phyliyrin 54 

Rhodeoretin 18 

Piceoside 56 

Rubianic acid 63 

Potassium myronate 72 

Salinigrin 56 

Primuiin 22 

Soammonin 45 




^76 PHYSICAL CONSTANTS 


No. 

Name 

Formula 

Appearance 

Melting 

Point 

®C. 

71 

Sinalbine (/) 

CJ0H42O15N2S2 -SHzO 

pate yet. need. 

83-4; 

139* 

72 

Sinigrin (/) 

CioH, 609 NS 2 K-H 20 

rhomb, pr./aq.; need. /at. 

127-9; ' 
179* 

73 

Strophanthin (m) 

C 31 H 48 O 12 

microcryst., hyg. 

179 

74 

Syringin (1) 

C 17 H 24 O 9 • H 2 O 

rosettes of tong need./aq. 

192 

75 

Tampicin 

C34H54O14 

amor., coiorl. to yet. 

130 

76 

Tannic acid id) 

C 76 H 52 O 46 

yet. to br. amor, butky 
powd. or spongy 
masses; shining scales 

d. 210-5 

77 

Thevetin (Z) 

C42 HesOi 8 • 3 H 2 O 

need./al. 

210 

78 

Thu jin 

C 20 H 22 O 12 

yet. microscopic tablets 


79 

Vacciniin (d) 

CeHiiOfiCOCeHs-HzO 

cryst./aq. act- 

104-6 

80 

Vaidivin (in) 

C 36 H 48 O 20 ‘ 2 H 2 O 

hexagonal pr- 

230 d.* 

81 

Vicianin (Z) 

C 19 H 2 SO 10 N 

wh. need. 

147-8 

82 

Violutin (Z) 

C 19 H 26 O 12 

wh. cryst. 

169-72 

83 

Xanthorhamnin (d) 

C 34 H 42 O 20 

yet. micro need. + 
EtOH/al. 

-EtOH, at 
120 


* Meittng point of anhydrous compound. 

Sinigroside 72 Sophorin 65 

Smilacin 52 Strophanthin Thoms 51 





€ 1 % 


OF CLUCOSIDES 



Solubility Ex^essed in Parts 
of Solvent Required to Dissolve 1 Part Glucc«ide 

Hydrolytic Products 




Ghloro- 



M.P. 



Water 

Alcohol 

Ether 

form 

Others 

Principle 

®C. 

Sugar 

71 

s. 

si. 8. 

i. 


i. CS 2 

sinapine ^uifate, 

127* 

glucose 







and higher 









mustard oils 



72 

8. 

si. 8. c.; 


i. 

i. bz. 

aiiyi mustard oil 

-80 

glucose 



i. abs. 







73 

43 

3. 


i. CSz 

i. bz. 

strophanthidin 

170; 

sugars; no 








235* 

glucose 

74 

8. h. 

8. h. 

i. 



syringenin 


glucose 

75 


8. 

8. 



tampicolic acid 



76 

V. 8. 

si. 8. 

V. si. 8. 

V. si. s. 

V. sl. 8. 

gallic acid 

235 d.* 

glucose 






act. 




77 

8. h. 

8. 

8l. 8. 

si. 8. 

8. EtOAc 

thevetigenin 

140 

glucose 

78 

8. h. 

8. 




thujetin 


glucose 

79 

8. 

8. 

1. 

Sl. 8. 

sl. s. bz. 

benzoic acid 

121.7 

glucose 

80 

8. h. 

[ 8. dil. 

i. 

V. 8. 


? 


sugar 

81 

8. h. 

si. 8. 


i. 

i. bz. 

benzaldehyde 

-26 

vicianose 







hydrocyanic acid 

-12 


82 

8. 


1. 


i. act. 

methy.salicy.'ate 

-8.3 

glucose; 









arabinose 

83 

V. 8.; d. 

8. 

i. 

1 

i. 

1. bz. 

rhamnetin 

>300 

rhamnose 


tirsin 6 Violutiside 82 

• Waldivin 80 
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CONSTANTS OF FATS, 

See also table on Composition and Use of Foods. 

Classification: Class SV. semi-drying vegetable oil; NVO, non-drying vegetable oil of the olive oil 
type; AF, animal fat; AW. animal wax; NVR. non-drying vegetable oil of the rape oil type; DV, 


No 

Name 

Class 

ICO 

Specific Gravity C. 


Acorn, Quercus agrifolia 

SV 

0.916 


Almond, Prunua amygdalua 

NVO 

0.914-0.921 


Apricot kernel, Prunua Armeniaca 

NVO 

0.91&-0.926 


Beef marrow. Bos taurus 

AF 

0.931-0.938 


Beef tallow, Bos taurus 

AF 

0.895 


Beechnut, Fagua ayhatica F. Americana 

SV 

0.922 


Beeswax, Apia mellifera 

AW 

0.961-0.968 

8 

Black mustard, Sinapia nigra 

NVR 

0.915-0.919 

9 

Black walnut, Juglans nigra; (cf. Walnut) 

DV 

0.918-0.921 

10 

Bone fat, Seoum oasis 

AF 

0.914-0.916 

11 

Brazil nut, Berthollelia excebia 

SV 

0.917-0.918 

12 

Butter fat, yaccae lactia adepa 

AF 

0.907-0. 91 218*" 

13 

Candlenut, Aleurites moluecana 

DV 

0.925 

14 

Candlenut, Aleurites triloba 

DV 

0.927 

15 

Carnauba wax, Corypha cerifera 

VW 

0.995-0.999 

16 

Castor, Ricinus communis 

NVC 

0.960-0.967 

17 

Chaulmoogra, U. S. P. X Revision 

SV 

0.950«® 

18 

Chaulmoogra, Taraklogenoa Kurxii 

SV 

0.943-0.954 

19 

Cherry kernel, Prunus ceraaua 

NVO 

0.918-0.929 

20 

Chicken fat. Callus domesticus 

AF 

0.924 

21 

Chinese insect wax. Coccus cerifera 

AW 

0.809-0.811 

22 

Chinese vegetable taWo'H , Stillingia aehif era 

VF 

0.918-0.922 

23 

Coconut, Cocos hutyracea; C. nucifera ^ 

VF 

0.926 

24 

Cocoa (Cacao) butter, Theobroma cacao 

VF 

0.964-0.974 

25 

Cod liver, Gadua morrhua 

MA 

0.922-0.931 

26 

Corn (Maize), Zea Mays 

SV 

0.921-0.928 

27 

Cottonseed, Gossypium Species 


0.917-0. 91 8|r 

28 

Cottonseed stearin, Cosaypium 

VF 

0.867-0. 8681 ooo 

29 

Croton, Croton tiglium 

SV 

0.942-0.944 

30 

Date kernel, Phoenix dactylifera 

NVO 

— 

31 

Deer fat, Cerous elephua 

AF 

0.962-0.967 

32 

Dolphin, Delphinus globicepa 

MA 

0.908-0.930 

33 

Qoat'S butter, Capellae lactia adepa 

AF 

0.91 7-0. 935H;r 

34 

Qoose fat, Anser cinereua 

AF 

0.923-0.930 

35 

Qrape seed, Vitis vinefera 

NVC 

0.917-0.933 

36 

Hazelnut, Corylus avellana 

NVO 

0.917 

37 

Hemp seed, Cannibis sativa 

DV 

0.928-0.934 

38 

Herring, Clupea harengus 

MA 

0.920-0.939 

39 

Horse fat, Equus caballus 

AF 

0.919-0.933 

40 

Human fat 

AF 

0.9033 

41 

Japan wax, Rhus succedaneum 

VF 

0.970-0.980 

0.87510®® 

42 

Lard oil, iSus scrofa 

NA 

0.913-0.915 

43 

Lard oil (fatty tissue), Sus scrofa 

AF 

1 0.934-0.938 

0.861H.V 

44 

Laurel (bayberry ), Laurus nobilis 

VF 

0 . 880100 O 

45 

Linseed, Linum usitatissimum 

DV 

0.930-0.938 

46 

Menhaden, Alosa manhaden — Brevortia tyrannus 

MA 

0.923-0.933 

47 

Mutton tallow, Ovis aries 

AF 

0.937-0.953 

0.868HV 








OILS AND WAXES 


drying vegetable oil; VW, vecretabie wax; NVC, non-drying vegetable oil of the castor oil type; VF^ 
vegetable fat; MA, marine animal or ftah oil; NA, non-drying animal oil; Sp, sperm oil. 


Solidification 
point °C. 

Add 

value 

Saponification 

value 

Iodine 

value 

-10 


199.3 

100.0 

-15 to -20 

0.5-3. 5 

183.3-207.6 

93-103.4 

-1» 

3.5 

191.4-198.2 

100-108.7 

29 to 31 

1 .6 

196-199 

39-55.4 

31 to 38 

0.25 

196-200 

35.4-42.3 

-17 


191-196 

97-1 1 1 

60.5 to 62 

16.8-20.6 

88-96 

8.8-10.7 

16 

5. 7-7. 3 

173-175 

99-110 

turbid —12 

8. 6-9.0 

190.1-191.5 

141-142.7 

15 to 17 

29.6-53 

185-198 

46-55.8 

0 to 3 

1.4 

193 

96-106 

20 to 23 

0.45-35.4 

210-230 

26-38 

<-18 

2 

189-195 

202-=204 

163-164 

139-143 8 

80 to 87 

4-8 

79-84 

13.5 

turbid —12 
solid - 17 to -18 

0.12-0.8 

175-183 

84 

<25 


196-213 

98-104 

20 to 25 

0.79-21.5 

196-213 

97.6-110.4 

-19 to -20 

1.1 

193.3-195 

110-114.3 

21 to 27 

1.2 

193-204.6 

66-71.5 

80 to 81 

63 

78-93 

1.4 

24 to 34 

2.4 

179-206 

23-40.5 

14 to 22 

2.5-10 

253.4-262 

6.2-10 

21.5-23 

1,1-1. 9 

192.8-195 

32.8-41.7 

-3 

6,6 

171-189 

137-166 

-10 to -20 

1,37-2.02 

187-193 

111-128 

4-12 to -13 

0.6-0, 9 

194-196 

103-111.3 

16 to 22 

4-10 

195 

88.7-93.6 

-8 to -18 

27-30.9 

193-215 

108-109 

18.1 


211 

52.3 


0,8-5. 3 

194.5-200 

26-36 

-f6 to -3 

2-12 

body 203.4 
jaw 290 

233-236 

126.9 body 

32.8 jaw 

25-37 

22 to 24 

0.59 

191-193 

58-67 

-10 to -17 

0.75 

171-191 

94.3-135 

-17 to -18 


191-197 

87 

-15 to -28 

0.45 

196-195 

145-161.7 


1.8-44 

176-194 

102-149 

20 to 45 

0-2.4 

196-200 

75-86 

16 


193-200 

57-73 

40.6 to 46 

11-12 

2136.6-237.5 

4.9-12.8 

+4 to -2 

0.1-2. 6 

193-198 

62.5-79 

27.1 to 29.9 

0.5-0. 8 

195-203 

47-66.6 

26 

26.3 

198-199 

68-80 

-19 to -27 

1-3.5 

188-195 

175-202 

-6 

3-11.6 

189-192.9 

148-1 85 

32 to 41 

1.7-14 

195-196 

48-61 



17.0-34.5 

1.2 


0 . 2 - 0. 9 
6. 6-7. 5 
0.3-1 
0.2 
4.3 
0.95 
0.22 
12-13.6 
0.88 
0.68 

body 46.9 
jaw 65.9 
20.8-27.7 
0.2-0.98 
0.46 
0.99 


0 - 0.2 
0. 5-0.8 
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CONSTANTS OF FATS, 


No. 

Name 

Class 

Specific Gravity-^ C. 

48 

M y rtle wax, Myrica eerifertt—M. Carollnenaia 

VF 

0.995-0. 875’ 00® 

49 

Neat's foot. Bos taurus 

NA 

0.913-0.918 

50 

Nutmeg (mace) buLWotf Mifriailca officinalis 

VF 

0.945-0.966 

51 

Olive, OUa Europaea saliva 

NVO 

0.9140-0.918 

62 

Palm, Elaeis guineensis (W. Africa) 

VF 

0.924; 0.858’00o 

53 

Palm kernel, ^u/neenaf5 (S. America) 

VF 


54 

Palm kernel, £/aef5 ^u/neens/5 (W. Africa) 

VF 

0.866-0. 873’ ooo 

55 

Peach kernel, Amygdalus Persica 

NVO 

0.918-0.925 

66 

Peanut, Arachis hypogaea 

NVO 

0.917-0.926 • 

57 

Perilla, Perilla ocimoides 

DV 

0.930-0.937 

58 

Pistachio nut, Pistacia oera 

NVO 

0.913-0.919 

69 

Plum kernel, Prunus domestica and P. damascena 

NVO 

0.912-0.913 

60 

Poppy seed, Papaver somni/erum 

DV 

0.924-0.926 

61 

Porpoise — body oil, Delphinus phocaena 

MA 

0.926 

62 

Pumpkin seed, Cucurhita pepo 

SV 

0.923-0.925 

63 

Rabbit fat, Lepus cuniculus 

AF 

0.934-0.936 

0.861Vb^® 

64 

Rape seed, Brassica campestris 

NVR 

0.913-0.917 

65 

Safflower, Carlhamus tinciorius 

DV 

0.925-0.928 

66 

Sardine, Clupea pilchardus and C. scombrinus 

MA 

0.920-0.934 

67 

Seal, P/ioca 8 pecies 

MA 

0.915-0.926 

68 

Sesame, Sesamum indicum 

SV 

0.919ff 

69 

Shark, Selache (cetorhinus) maxima ct al. 

MA 

0.916-0.919 

70 

Soya, soy or soja bean, Soja hispida’, Dolichos hispida 

SV 

0.924-0.927 

71 

Sperm, PhyseUr macrocephalus 

Sp 

0.878-0.884 

72 

Spermaceti, Physeter macrocephalus 

AW 

0.905-0.945 

0.806-0. 81 2xV. 5 

73 

Sunflower, Helianthus annuus 

DV 

0.924-0.926 

74 

Tallow, Oleum adipis bovis 

NA 

0.914-0.919 

75 

Tallow, Sevum 

AF 

0.925-0.950 

76 

Tung, — China wood. Aleurites fordii 

DV 

0.939-0.949 

77 

Tung, — China wood. Aleurites montana 

DV 

0.939-0.949 

78 

Walnut, Juglans regia (cf. Black walnut) 

DV 

0.925-0.927 

79 

Whale, Balaena mystic etus 

MA 

0.917-0.924 

80 

White mustard seed, Sinapis <dha 

NVR 

0.912-0.916 

81 

Wool fat, Ovis aries 

AW 

0.970-0.973 


CONSTANTS OF FATS, 


Acorn 
Almond 
Apricot kernel 
Beef marrow 
Beef tallow 
Beechnut 
Beeswax 
Black mustard 
Black walnut 
Bone fat 
Brazil nut 
Butter fat 
Candlenut Ah mol. 
Candienut Ah iri. 


Index of Refrac- 
tion at 25® G. 
or ♦40°C. 

Hehner 

value 

Acetyl 

value 

Unsaponi' 

liable 

matter 





1.4593-1.4646* 

96.0 

9.6 

0.75 

1.4636-1.4705 


12.2 






1.4562-1.4587* 

1.4698 

96-96.5 

95-96 

2. 7-8. 6 


1.4538-1.4566* 

1.4718 

96 

95.8 

15.2 

52-55 

3.3 


91-95 

11.3 

0.5-1. 8 

1.4671 




1.4555-1.4578* 

87.6-89.6 

1.9-8. 6 

0.3-0. 6 

1.4760-1.4790 

1.4760-1.4790 

95-96 

9.8 

0.5-9 



















^DLs Mm Wipms ' ^ 


1 


Solidification 
point ^G. 

Add 

value 

Saponification 

value 

Iodine 

vfdue 

Reichcrt- 

Mdssel 

valae 

No. 

39 to 43 

3-4.4 

205.6-211.7 

3.9-9. 5 

0.5 


H- 10 to— 2 

0.1-0.6 

19^199 

57.5-75 

0.9-1. 2 

m\ 

41 to 42 

17.2 

154-178 

40-81 

1.1-4. 2 

50 

turbid -}-2 ppt. — 6 

0. 3-1.0 

185-196 

79-88 

0.6-1. 5 

61 

35to 42 

10 

200-205 

49.2-58.9 

0.9-1. 9 

62 

27.4 

0.33-0.55 

220.2-231.4 

25.5-31.6 


63 



243-255 

10 5-17.5 

5-6.8 

64 

—20 

1-1.5 

191-193 

92-99.7 


55 

3 ‘ 

0.8 

186-194 

88-98 

0.4 

66 



188-194 

1 85-206 


57 

— 5 to — 1 0 


191 

83-87 


58 

—5 to —8 

0.55. 

191-193 

100-103.6 


59 

—16 to— 18 

2.5 

193-195 

128-141 

0.6 

60 

—16 

body 1.2 

body 203.4 

body 126.9 

body 46.9 

61 


jaw 5.0 

Jaw 253-272 

jaw 30.9-49.6 

jaw 132 


—15 


188-193 

121-130 

4.45 

62 

17 to 23 

1 .4-7.2 

199-203 

70-99.8 

0.7-2. 8 

63 

—10 

0.36-1.0 

168-179 1 

94-105 

0.0-7. 9 

64 

—13 to —18 

0.6 

188-203 

122-141 1 

0.0-0. 2 

65 

20 to 22 

4-25 

187.7-196 

150-193 

0.5-1 

66 

3 

1 .9-40 

187.5-196.2 

130-152 

0.2 

67 

— 4 to — 6 

9.8 

188-193 

103-117 

1 .1-1.2 

68 



1 57-1 64 

1 1 5-1 39 


69 

—10 to— 16 

0.3-1. 8 

189-193.5 

122-134 

0.5-2. 8 

70 

15.6 

13.2 

120-137 

80-84 

0.6 

71 

42 to 47 

0.5-2. 8 

126-135 

3. 8-9. 5 


72 

—17 

11.2 

188-193 

129-136 

0.5 

73 

2 to 7.5 

0.2-0.25 

193.5-199 

56-60.5 

0.3 

74 



1 93_1 93 

35-45 

0. 5-1.0 

76 

<17 

2 

190-197 

163-171 

1.10 

76 

<17 

2 

190-197 

163-171 

0.35 

77 

—1 5 to —27 

2.5 

190.1-197 

139-150 

0.92 

78 

—2 too 

1 .9 

160-202 

'90-146 

14 

79 

—8 to— 16 

5.4 

171-174 

94-98.4 


80 

38 to 40 

59.8 

82-130 

17-29 

5-8 

81 


OILS AND WAXES (Continued) 
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Carnauba wax 
Castor 

Chauimoogra, U.S.P. X Revision 

Chaulmoogra, Taraktogenoa KurzU 

Cherry kernel 

Chicken fat 

Chinese insect wax 

Chinese vegetable tallow 

Coconut 

Cocoa (Cacao) butter 

Cod liver 

Corn 

Cottonseed 
Cottonseed stearin 
Croton 
Date kernel 
Deer fat 
Dolphin 
Goat's butter 
Goose fat 
Grape seed 
Hazelnut 
Hemp seed 
Herring 
Horse fat 
Human fat 
Japan wax 
Lard oil 

Lard oil (fatty tissue) 

Laurel (bayberry) 

Linseed 
Menhaden 
Mutton tallow 
Myrtle wax 
Neat's foot 
Nutmeg 
Olive 
Palm 

Palm kernel (S. America) 

Palm kernel (W. Africa) 

Peach kernel 

Peanut 

Perilia 

Pistachio nut 
Plum kernel 
Poppy seed 
Porpoise — body oil 

Pumpkin seed 

Rabbit fat 

Rape seed 

Safflower 

Sardine 

Seal 

Sesame 

Shark 

Soya 


Index of Hefrao* 
tion at 259 G. 
or *40 ®C. 

Hehner 

value 

Acetyl 

value 

Uosaponi- 

fiable 

matter 

1.4672-1.4701* 


55.2 

54-55 

1 .4771 


146-150.5 

0.6 

1 . 4777-1 . 4779 



2. 4-2. 6 

1 . 4635 


• 


1 , 4580* 

94.6 

45 


1 .4566* 



50 

1 .4470-1 .4579* 

95.3 



1.453 

82.3-90.5 

2. 3-6. 9 


1.4537-1.4580* 

94-95 

1 .97 


1.4758-1.4783 

95.3 

1.15 

0.54-2.68 

1.4733 

93-95 

7.5-11.5 

1.5-2. 8 

1 .4743-1.4752 

95.7 

21-25 

1.1 

1 .4700-1.4725 

96.5 



1 .4710* 

89.0 

19.8-38.6 

0.6 

1.4535-1 .4633 

95.2 




95.8 


0 52 

1.4665 

93.1 


2 

1 .4499-1.4551* 




1 .4583-1.4626 

94.5-95.3 



1.4713-1.4725 

92 

13.5-14.5 

1.6 

1 . 4667 

95.5 

3.2 

0.5 

1 . 4740-1 . 4745* 



1 08 

1 . 4665-1 . 4729 

95-96 


1-2 

1.4658-1.4702 

95-98 



1.4593-1.4607* 

94-96 



1.4560-1.4591* 

90-91 

17.3-26.5 

1.1-1. 6 

1.4607* 

97 

2.6 

0.6 

1 . 4609-1 . 4620 

93-95 

2.6 


1.4783 




1 . 4797-1 . 4802 

94.5-95.5 


0.4-1. 2 

1.4787 



0 . 6-1 . 43 

1.4545-1.4585* 

95.5 



1.4511* 

92-94 



1.4643-1.4685 

94.8-95.9 

7. 7-9. 3 

0.12-0.65 

1.4700-1.4812* 




1 . 4657-1 . 4667 

95 

10.5 

0. 4-1.0 

1,4603-1.4639* 

94.5-97 

15.7 


1.4492-1.4543* 

91-91 .5 

7.6 


1.4682-1.4701 

94-96 

6.5 


1.4620-1.4653* 

95 

3.5 

0. 5-0.9 

1.4753* 

95.8 



1.4672 

96 



1.4679-1.4702 

95.2 



1.4739-1.4742 

95.4 


0.43 

1.4622-1.4625 

body 85.5 


body 3.7 


jaw 68-72 


jaw 16-17 

1.4724-1.4739 

96 



1.4586* 

99.5 



1 . 4649-1 . 4659 

94.5-96.3 

14.75 

1.48 

1 . 4769 

95 

16.1 


1.4763-1.4852 

93.3-96 

21-22 

0.98 

1.4742-1,4762 

93-96 

33-34 

0. 3-1.0 

1.4704-1.4717 

95 


0.9-1. 3 

1.4825 

87-97 

11.9 

2.8-15.2 

1.4723-1.4756 

93-94.5 

4.9 

1.27-1.54 








aas ANJ* WJkXES (Contliiuea) 


^ 

Mautnen4 

number 



Melting 
point ®C. 

Solidification 
point or Titer 

Add 

value 

Iodine 

value 






15 

46-47 

13 

3 

192 

87-93 

16 






17 


44-45 

39.6 

215 

103 

18 

45 

19-21 

13-15 


104-114 

19 


38-40 

32-34 

200.8 

64.6 

20 


92 




21 


39-57 

45.2-47.2 

202-208 

30-55 

22 

21 

24-27 

21.2-25.2 

258-273 

8.4-9 

23 


48-53 

47.2-49.2 

198-198 

33-39 

24 

102-113 

21 . 8-38 

17.5-24.3 

204-207 

138-170 

25 

74-86 

17-20 

14-16 

198.4 

113-1 26 

26 

75-81 

34.5 


202-208 

111-115 

27 


27-45 

39.9-51 


94 

28 


17-19 

17-19 

201 

112 

29 






30 


50-64 

46-50 



31 






32 






33 


36.6-40 

31-34 

202 

65.3 

34 

53 

23-25 

18-20 

187.4 

99 

35 

36 

22-25 

19-20 

201 

91-98 

36 

97 

17-21 

15.6-16.6 


141 

37 


30-32 


179 


38 

46-54 

31 .3-53.4 

33.7-45 

203 

72-87 

39 


35.5 



64 

40 


53-56 . 5 

54-55 

214 


41 

40-47 

33-38.4 

27-33 



42 

24-28 

37-46 . 6 

36-42.4 

202 

64.2 

43 

116 


15.1 


82 

44 

103-126 

20-24 

16-20.6 

197 

179-192 

45 

123-1 28 





46 


33.5-49 

40-48,5 

210 

34.8 

47 


47-48 


231 


48 

47-58.5 

23-41 

16-26.5 

200.6 

62-76 

49 


42.5 

36 



50 

35-52 

26-30 

16.9-26.4 

193-198 

86-90 

51 


50 

42.5-45.5 

204-207 

53 

52 






53 


25-28.5 

28-25,5 

258-264 

12 

54 

42.5 

18-18 

13-13.5 

201-205 

94-102 

55 

44-67 

26-36 

30.5-39 

202 

96-103 

56 

124 

— 5 



200-211 

57 

44.5-45 

17-20 

13-14 


89-96 

58 

45 

12.4-18 



95.7-1 04 

59 

71-88 

20.5 

17-19 

199 

139 

60 

body 50 



207 

126 

61 

26 

26-28 

197 

134 

62 


39-50 

35-41 

218 

64 

63 

50-67 

18.5-20 

11 ,7-13.6 

185 

99-106 

64 


11-17 

7-12 

199 

148 

65 


30-34 . 8 

28.2 

1 77-1 85 


66 


22-23 

13-17 

193 

186-201 

67 

61-68.5 

25-35 

24 

197-201 

110-116 

68 


21-22 




89 

i 59-61 

26.2-27.5 

24 

198 

115-140 

i 70 






CXMVSTANTS OfF PATS, 


No.l Name 


I 

Sperm 

Spermaceti 

Sunflower 

74 

Tallow (oil) 

76 

Tallow (eevum) 

76 

Tung (Al.ford,) 

77 

Tung iAl.mont.) 

78 

Walnut 

76 

Whale 

80 

White mustard seed 

81 

Wool fat 


Index of Refrac- 
tion at 25*^ C. 
or *40® C. 

Hehner 

value 

Aoetyl 

value 

1.4573 


4. 5-6. 4 

2.6 

1.4659-1.4721 

95 



95-96 


1.515-1.520 

1.515-1.520 

96 


1.4770 

1 .4679-1.4724 

93.4-95.4 

93-95 

11-23 

1.4649* 

1.4784-1.4822 

96-97 

91 

23 


Unsaponi- 

fiable. 

matter 

37-41 

61.5 

0.31 


0.4-0. 8 
0.4-0. 8 


1-4 


39-44 
















OILS' AND IrAJilES (Continued) 




Maunien4 

number 

Insoluble fatty acids 

■| 

Melting 
point ®C1. 

Solidification 
point or Titer 

Acid 
value , 

Iodine 

value 

51 

13.4 

11.9 

23.6 

83-86 

71 






72 

60-75 

22-24 

18-19.8 

202 

124-134 

73 


43-46 

35-37.5 

197-202 

25-40 

74 



40-50 



76 


31-44 


189-198 

144-159 

76 






77 

103 

15-20 

14.3 

200 

150 

78 

85-92 

14-27 

10-24 


131 

79 

44-49 

15-16 

9-10 

185.8 

96 

80 


41.8 



17 

81 

nnnmiiiiin 


















for inibrination ooncermii| th« properties of vfiufioud oommerciai resixiB, see Cir* 
4»i|ar No.4S0 issued in May 1933 by the Educational Bureau of the American Paint 
and Varnish Manufacturers' Association. 

^Classification. The 3d column headed **Class," places each resin into one of the 
following groups: 

I. Natural gum-resins of vegetable origin, which contain some resinous constit- 
uents in admixture with carbohydrate bodies, so that the resulting complex will 
^eld some water-soluble constituents. 

II. Natural resins of animal origin. 

III. Natural resins of vegetable origin — ^largely mixtures of resin acids, alcohols 
and esters, with some resenes or hydrocarbon bodies. This class is divided into 
the following groups: 

( , A. Oleo-resins and balsams — very fresh exudations containing volatile solvents 

which act as carriers. 

B. New resins — same as IIIA — with the solvents gone completely. 

C. Semi-fossil resins — the products of the action of the elements on new resins 
over a relatively short time. These resins are not entirely soluble unless melted 


Name 

Source 

Class 

Sp. Gr. 


Qum AccroidM 

Used to color spirit varnishes and 
nitrocellulose lacquers, and in seal- 
ing wax. Composition is 85% p- 
coumaric ester of xanthoresino- 
tannol. 

A species of Yellow 

Xanihorrota in variety 

Australia Red 

variety 

Accra Copal 

W. Africa 

Amber 

Used in jewelry; it is the hardest 
and most highly fossilized resin. 
Composition is 28% succino-abietic 
acid, 70% esters of succinic acid 
and succino-resinol. 

Baltic coast and Burma. Fossil 
resin from extinct conifers 

Gum Ammoniacum 

Composition: — 20-26% gum, 65- 
75% resin, balance water, ash, etc. 

Dorema Ammoniacum, from 
Persia and Africa 

Rad Angola Copal 

Commonly used in Europe: less 
in U. S. A. 

1 Semi-fossil from Angola, W. 
Africa 

Whlta Angola Copal 

W. Africa 

Gum Arabic (Acacia) 

Utad in adhesives and emulsions. 
Varieties: — gum Senegal, kordo- 
fan. 

Dried juice from bark of 

Acacia Senegal 

Aaafaatida 

Composition :-25% gum, 60% resin 
ester, 7% essential oil. U. S. P. 
requires ash to be under 10%. 

Usp0fi treatment of heaves. 

Species of Ferula 

i/i-i '■ ' 

•atu 

An Important variety of East Indie 









PROPERTIES OF RESINS 


687 


and partially depolymerized. 

D. Fossil resins — those exposed for long periods of time. They are substanti- 
ally insoluble. 

IV. Treated natural resins including esters, etc. 

V. Pure synthetics — resinous complexes made under controlled conditions. 

The 4th column gives the specific gravity, the 5th ^ves the softening point 

(S. P. ), and the 6th gives the melting point (M. P. ). The next three columns give 
the acid, saponification, and iodine numbers in that order. Figures enclosed in 
parentheses indicate the extreme values reported by different investigators. The 
10th and last column gives the solubility of the resins in various solvents. The 
figures 1 to 12 refer to the following solvents: 1-ethyl alcohol; 2-methyl alcohol; 3- 
ether; 4-benzene; 5-acetone; 6-amyl alcohol; 7-chloroform; 8-aniline; 9-benzalde- 
hyde; 10-carbon tetrachloride; 11-turpentine; 12-amyl acetate. The letter “s.” 
(soluble), indicates that over 90% of the resin is soluble in the solvents numbered 
there-after; “p. s.’* (partly soluble), indicates that from 41-90% of the resin will 
dissolve, while “i.” (insoluble), indicates that 40% or less dissolves. The ester 
number is indicated by E, and the methoxyl number by M. 


S. P., *c. 

M.P.,»C. 

Acid No, 

Sap. No. 

lod. No. 

Solubility 



64-88 

98-1 76 

156-192 

s. 1 



64-106 

18-25 

75 

120 

(106-1 56) 

98 

(46-129) 

140 

(133-168) 

58 

(58-62) 

s. 6. 8, 12; p. 8. 1, 3, 5, 7, 9: 1. 2, 4, 
10, 11. 

175 

300 

(280-31 5) 

15 

(15-34) 

115 

(86-145) 

62 

E. =71-91 

V. si. s. or i. 1, 2, 3, 4, 5, 6, 7, 8, 9, 
10, 11, 12. 



Resin :— 57— 

Rosin:— 

M. =8.6-11 -0 




135 

E.=1^98 


90 

>300 

(305) 

128 

(128-143) 

132 

(132-162) 

63-137 

E.= 58-62 

8. 5, 6, 8, 9, 12; p. 8. 1, 3; i. 2, 4, 

1 , 10, 11. 

45 

95 

(95-125) 

127 

(57-127) 

160 

(132-160) 

130 

8. 5, 6, 8, 9, 12; p. 8. 1. 2, 3. 4. 7; 
i. 10, 11. 



2-8 

56-90 

0.5 

8. water. 





Resin.- 

11-82 


M.«=7-18 


8. in 90% alcohol over 50%. 









Benguela Copal W. Africa 

An uncommon resin. 

Gum Benzoin 

Composition: — 69% cinnamic acid Sumatra and Siam 5<yrax 

esters, 30% cinnamic acid, 1 % Benzoin 

or less of vanillin. 


(1.036-1.062) 


III. A, B 1 .063-1.092 


Brazil Copal 


S. America Hymenae courharil I III. C ] 1.053 


Cameron Copal 


III. C 1.052 


Canada Balsam 

Used in optometric work. 


Abies halsamea 


Colombia Copal 


III. C 1.054 


Congo Copal 

Composition: — 89% rosin acids, 
8.5% resenes. It is the commonest 
fossil varnish resin, widely used be* 
cause of its low price. Loango 
copal is a variety of Congo. 


Belgain Congo 


III. C 1.061 


Copaiba Balsam 

Oleo resin, named, as are many S. American species ot Copaiba III. A 

others, from port of shipment. Used 
in medicine. 


Pammar 

A common resin, used in varnish 
and lacquer. It is dissolved in coal 
I tar solvents and alcohol, which pre* 
I cipitate incompatible ingredients. 

Domorara Copal 

Semi fossil gum. Not in common 


East Indian trees of Shorea III. B 
variety 


British Guiana 


1.031 

(1.031-1.123) 


III. D 1.047 


Dragon's Blood 

Used as red coloring agent. 


E. indies (Sumatra) Calamus 
draco 


III. A, B 1.25 


East India 

A very common resin, widely used Species of Dipterocarpus in III. B, C 
in the varnish industry. Com- East Indies 

position: — 12% resin acids, 78% 


Gum Elomi 

Contains some essential oils, mixed Mainly from the Philippines; | III. A, B (1.018-1.083 
with resins. Used in lacquers and Can/oarium commune 

spirit varnishes. 
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S. P.,°C. 

M. P., *C. 

Acid No. 

Sap. No. 

lod. No. 

Solubility 

65 

165 

123 

157 

61-85 

8. 6, 8, 12; p. 8. 1, 2, 3, 5, 7. 9; 

(65-95) 

(140-215) 

(123-137) 

(135-168) 

E. -50-64 

i. 4, 10, 11. 


<100 

127-142 

190-207 

57-76 

8. completely in 1. 



(98-142) 

(148-207) 

M. -13-44 


50 

100 

123 

133 

123-134 

s. 6, 8, 12; p. 8. 1, 2, 3, 4, 5, 7. 9, 



(123-130) 

(133-143) 

E.-1-5 

10, 11. 

100 

150 

160 

70 

65-70 

s. 8; p. 8. 3, 6, 9, 12; i. 1. 2, 4, 5, 

(96-110) 

(110-150) 

(129-160) 

(70-168) 


7, 10, 11. 





Refr. Index — 



Liquid 

88-106 

105-116 

1 .532; 




E.-4-10 

M.-O 


90 

>300 

119 

156 


8. 6, 8, 12; p. 8. 1, 3, 5, 7, 9; i. 2, 






4, 10, 11. 

90 

195 

132 

132-179 

58-59 

8. 6, 8, 12; p. 8. 1, 2, 3, 5, 9; i. 4, 

(90-95) 

(115-195) 

(132-151) 



7, 10, 11. 



34-98 

E. -=2-33 



75 

100 

35 

39 

64-142 

8. 3, 4, 7, 8, 9, 10, 11, 12; p. s. 1, 


E. »4-20 

(21-35) 

(31-47) 


2 , 5, 6. 


M.=0 





90 

180 

98 

102 


p.s. 3, 7, 9. 12; i. 1, 2,4 5,8 10, 11. 


100 

11 

153 

54-98 

s. 1, 3; p. 8. 7, CSz, petr. ether, 


E.=142 

M. -25-34 



ethyl acetate. 



21 

35 


8. coal tar hydrocarbons; i. 1, esters. 


soft 

15-22 

i 

24-28 

81-175 



E.-3-24 

M.- 0-2.5 

1 
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PHYSICAL AND CHEMICAL 


Name 

Source 

Qass 

Sp. Gr. 

Galbanuiti 




Composition: — 64% alcohol-soluble 

Fenda galhaniflua 

I 

1.109-1.133 

resin, 27 % gum, 9 % essential oil. 




Used in medicine. 




Gamboge 




Composition: — 65-75% resin, 20- 

Siam. Garcinia Hanburii 

I 


25% gum. Used as a yellow color- 




ing agent and as a purgative. 




Guaiacum 




Used in medicine. 

From wood of Guajacum 

III. B 



cinale and G. sanctum 



Gurjun Balsam 

Java and Cochin, China 

III. A 

0.960- 


Dipterocarpus 


0.966 

Jalap Resin of. 




Used in medicine; purgative. 

Exogonium jalapa 

III. B 


Karaya Gum (Indian gum) 

India; Africa. 


1.461- 

Resembles tragacanth. Used in hair 

Sterculia urens 

1 

1 .480 

“wave set" and in foods. 




Kauri, Bush 

A recent to semi-fossil variety 

III. B, C 

1.030- 

Composition: — 64.5% resin acids. 

of Kauri. It is the softest 


1.038 

12% resenes. 

grade of Kauri on the market. 



Kauri, Fossil 




Composition: — 69% rosin acids. 

Agathis mtstralis (the New 

III. C, D 

1.053 

9.5% resonos. A common resin used 

Zealand Kauri Pine) 



for high grade varnishes. 




Kissel Copal 




Said to make poor varnishes. 

Africa 

III. C 

1 . 066 

Gum Lac (Shellac) 




(Data given is for orange shellac.) 

Secretion of Coccus lacca, the 

II. 

1.182 


lac insect 


(1.113- 




1.214) 

Madagascar Copal 




A hard fossil resin, used little be- 

Fossil gum from Madagascar 

III. D 

1.056 

cause of its high price. 




Manila, Soft 




Used as a cheap shallac substitute 

E. Indies. Trees of Hymenea 

III. B 

1.060 

in spirit varnishes. 

group 



Manila, Hard 




The hardest grade used in the 

E. Indies 

III. C 

1.065 

varnishes. A very common resin. 




Mastic 




Formerly much used in lacquers 

Evergreen shrubs in Mediter- 

III. B 

1.067 

and spirit varnishes. Not so pop- 

ranean regions. Ptatada 


(1.04-1.07) 

ular now. 

Untiacua 



Mecca Balsam (Balm of Gilead) 




Used as a tonic in the Orient. 

Balaamodendron gileadenae in 

III. A 


1 

Arabia 
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m 

M.P.,®C. 

Acid No. 

Sap. No. 

lod. No. 


Solubility 


Realn:- 
19-40 1 E.=»55-91| 



79-100 148 71 8. 1 ; emulsiries in water. 

E.= 57-67 M. =0-2.4 (116) 


Sticky 

liquid 


M.=74- 

84 


54-74% soluble in ether, 
s. 4, 7, CS 2 ; p. 8. 1. 


E.=120 M.=0 


82 87 74-170 

(74-82) (79-102) 


. 1, 6, 8, 9, 12; p. s. 2, 3, 4, 5, 

i. 10, 11. 


79 90 120 8. 6, 8, 9, 12; p. 8. 1, 5, 7; i. 2, 3, 4 , 

(63-79) E. =26-36 (120-164) 10,11. 


s. 8; p. 8. 1, 3, 5, 7, 9, 12; i. 2, 4, 

6 , 10 , 11 . 


61 201 18 

(55-65) (200-212) (15-18) 

E, =150 Unsap. = 

3.5 

66 78.5 126 


8. alcohols, borax solutions; p. s. 
3, 5, 7, CSz, ethyl acetate; i. 4, 
toluene, petr. ether. 

p. 8. 6, 8, 9, 12; i. 1, 2, 3, 4, 5, 7, 

10 , 11 . 


45 120 145 185 91-111 s. 1, 2, 5, 6, 8, 9, 12; p. s. 3, 4, 7; 

(136-150) (185-196) i. 10, 11. 


73 87 90 8. 6, 8, 9; p. 8. 1, 3, 5, 7; i. 2, 4, 

E. =44-50 (86-91) 10, 11. 


63 79 64-159 8. 3, 4, 6, 7, 8, 9, 10, 11, 12; p. s. 

(50-71) (70-194) E. =23-29 1, 2, 5. 










PHYSICAL AND CHEMICAL 


Class I Sp. G . 


(Bdellium is a variety.) Has 50- 
60% gum. Used In medicine. 

Turkey. India, Arabia, Somali- 
land. Species of Commiphora 

Peru Balsam 

Has 55-66% cinnamein. Used in 
medicine and perfumery. 

Central America. Black liquid 
from Toluifera perehae 

Olibanum or Frankincense 

Used in perfumery. 

Boswellia Carterii, etc. Somali- 
land and S. Australia 

Pontianak 

Composition; — 84. 5% resin acids, 4% 
resenes. A recent to semi-fossil 
resin. Similar to, but harder and 
less odorous than soft manila. Used 
in spirit varnishes. 

Borneo 

Rosin or Colophony 

Largely abietic acid, C 20 H 30 O 2 . 
Commonest and cheapest resin. 
Graded according to color. Used in 
paints, soap, paper, etc. 

Pinus species. Mostly Pinus 
palustris. Gum obtained on 
distillation 

Gum Sandarac 

Composition: — 85% sandaracoiic 
acid, 10 % callitrolic acid. Common 
resin for use in spirit varnishes. 

N. E. Africa. Small trees; Col- 
litris quadrivalvis 

Sierra Leone Copal 

The hardest of the recent resins. 

W. Africa. Guibourtia 

1 Copalifera 

Balsam Storax 

Used in medicine. 

\ 

Levant and Greece. Stj/rax 
officinalis 

Balsam Tolu 

S. America. Toluifera balsamum 

Gum Thus A soft, fresh oleoresin 
from slashed trees, yielding turpen- 
tine and rosin on distillation. 

Pinus species 

Gum Tragacanth 

Swells in water — used in adhesives. 

Asia Minor and Persia. 

Astragalus gummifer 

Venice Turpentine 

European larch. Larix europaea 

Zanzibar Copal 

Composition: — 85% resin acids, 

10% essentia] oils, 5% resenes. A 
common resin, (ittle used only be- 
cause of its high price. Soluble in 
oils after depolymerization. 

Zanzibar and E. Africa. 
Trachylobium verrucoaum 


III. B, C 1.037 
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S. P.. ‘»C. 



Sap No. 

lod. No. 


M.*ca.13 

Resin:- 

Resin:- 

Resin:- 



42-70 

159-216 

E. =95-145 


E, =7-131 

42-50 

M.-&-7 


55 

135 

134 

186 

119-142 

70-80 

120-135 

155-175 

167-194 

80-220 



E.-8-23 

M.=0 



145 

140 

154 

66-160 



(154) 

(142-174) 

E.-1-11 





M.-O 

60 

130 

110 

123 

63-133 


(130-200) 

(73-130) 

(123-158) 




128-131 

191-206 

65 



108-145 

140-1 61 

E.-3-60 

E. » 30-56 

M.=0 

67-101 

81-127 

144 

150 

300 

93 

93 1 

115-123 



(87-93) 

(70-93) 



Solubility 



R. 1, 3. 


8. 1, 5, 6, 8, 9, 12; p. 8. 2, 3, 7; i. 
4, 10, 11. 


8. nearly all organic solvents; p. s. 
3, petr. ether. 


8. 1, 3, 6, 8, 12; p. 8. 2, 5, 7, 9; i. 
4, 10, 11. 


s. 6, 8, 9, 12; p. t. 2, 3, 4, 5, 7; i. 1. 

10 , 11 . 


8. 3, 1 (hot). 



8. 1, 3, 4, 7, potr. ether. 


p. 8. 8, 12; I. 1, 2, 3, 4, 5, 6, 7, 9, 

10 , 11 . 


(Completed on following pa^e,) 
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Aldehyde Resins — V. These resins result from the polymerization of acetaldehyde, 
crotonaldehyde, etc. They are marketed in Germany as substitutes for shellac. 

Alkyd Resins — V, These resins are the reaction products of polyhydric alcohols 
(particularly glycerol) with polybasic acids (chiefly phthalic, although succinic, 
maleic, sebacic, etc. have been used), in the presence of some modifying acid. The 
reaction progresses through an esterification into a polymerization. Eventually a 
stage is reached where the complex becomes insoluble. The modifying acid (generally 
a fatty acid of one of the various oils) is added to increase the solubility and flexibility. 
In order that the reaction may proceed as far as possible, it is generally carried to the 
point of incipient gelation and dissolved in hot solvent. The resulting products are 
usually sold in the form of a solution for use in lacquer and oleoresinous varnishes. 
“Glyptal” resins are of this type. 

Cumar Resins — V. These resins are manufactured by various distillers of coal 
teu" by polymerization of cumarone and indene hydrocarbon fractions. They are 
neutral (acid No. =0) although impure grades contain saponifiahle matter. They are 
soluble in nearly all organic solvents except the alcohols. They are graded according to 
hardness, which, in turn, increases with increasing melting point. The soft varieties 
(soft rubber grades) melt from 50 to 65°C., while the hardest varieties (varnish grades) 
have melting points ranging from 135 to 150°C. Specific gravity of 1.2 to 1.3, iodine 
number from 23 to 29, acid number from 0 to 20, and saponification number from 
0 to 25 have been obtained. These resins decompose on heating to 300-400°C. 

Ester Gum — IV. These products are rosin glycerides prepared by condensation 
of rosin with glycerol or other polyhydric alcohols. They are of two types, one high in 
acid and the other low in acid. The high acid types are used in spar varnishes and nave 
acid numbers from 40 to 80, melting points from 100 to 110°C.; the low acid types are 
used in lacquers and have acid numbers from 2 to 10, melting points from 90 to 100°C. 
They are soluble in toluene, acetone, and esters. Solubility in mineral spirits or in 
alcohols depends on type and treatment. 

Harden^ Rosin — IV. Rosin is often brought into reaction with zinc oxide or 
lime to produce a hardened material of lower acidity for use in varnish. These resinates 
with the remaining free or unchanged rosin are soluble in the common solvents. 

Modified Ester Gums — IV. To obtain increased hardness in ester gums, it is 
common practice to react glycerol and rosin with other acids or phenol-aldehyde 
complexes, thus forming a mixed glyceride. The modifying or hardening acid may be 
succinic, maleic, etc. The esters modified with phenol-formaldehyde (so-called 
Albertol Copals) are heat reactive with tung oil and produce very rapid drying 
varnishes. These modified with maleic anhydride have excellent solvent release. 

Petroleum Hydrocarbons — V. The gasoline cracking stills yield some polymeri- 
zable hydrocarbons which are now being exploited as resins. Phenol-Aldehyde 
Types — ^V. These resins are condensation products of phenols with aldehydes, and 
vary widely in properties. They are all initially soluble in organic solvents; special 
types are oil soluble, and react with wood oil to produce fast-drying varnishes. All but 
one ty^ are heat-convertible to insoluble gels or films. This is the commonest type of 
resin (Bakelite, “Durez”, etc.) used in plastics; the resins are also widely used in 
varnishes. Acrylate Resins — ^V. These are polymers of acrylic and alkacrylic acid 
esters, yielding water-white, tough, soluble products used for plastics and coatings. 
“Lucite” is a methacrylate. Styrol Resins — V. Styrene polymers give resins pos- 
sessing properties similar to acrylate and vinyl resins. Vinyl Resins — ^V. These are 
polymers of vinyl acetate or vinyl chloride, or copolymers of mixtures thereof. Their 
properties are similar to acrylate resins and they are used extensively in s^ety glass. 
*‘Vinylite” and “Vinyon” are vinyl resins. Amine- or Amide- (Urea) Formalde- 
hyde Resins— V. These heat-convertible resins are obtained by the reactions of 
amines or amides with formaldehyde. Urea, melamine and related compounds give 
transparent, colorless resins which heat-convert with extraordinary rapidity. Some 
types can be dissolved in solvents. They are used extensively in plastics (“Beetle”), in 
fast-drying coatings, and in textile treatment. Rubber Resins and Substitutes — IV 
and V. Rubber is essentially poly-isoprene. Its conversion products, obtained by 
halogenation with or without other treatment, are used for specml coatings (“Pliolite* , 
“Tornesit”). Many synthetic rubbers and rubber substitutes are available; e.g., 
polychloroprene (“Neoprene”), polyisobutylene (“Vistanex”), etc. 
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SYTVraETIC RUBBERS 

The following information on synthetic rubbers was taken from Bu. of Standards 
Circular C ^27, Synthetic Rubbers, by Lawrence A. Wood (1940). This publication 
gives a bibliography of over 200 references covering the literature from 1930 to 1940. 
Synthetic rubbers show outstanding superiorities to natural rubber in resistance 
to the effects of liquids, especially petroleum products, and in resistance to deteriora- 
tion by light, heat, oxygen, and ozone. 


VARIETIES OF SYNTHETIC RUBBER 


Abbreviations used in the table: 

Type: 

B, Butadiene polymer. 

BC, Butadiene co-polymer. 

C, Chloroprene polymer. 

DB, Dimethylbutadiene polymer. 

IB, Isobutene polymer. 

PS, Organic polysulfide. 

PV, Plasticized vinyl chloride polymer. 


Manufactured by: 

B, Bayer d Co., 1915-18, Germany. 

BC, Belgium Cracking Co., Belgium. 

BFG, B. F. Goodrich Co.. U.S.A. 

DP, E. I. du Pont de Nemours and Co., U.S.A. 
GE, General Electric Co., U.S.A. 

1C, Imperial Chemical Industries, England. 
IG, I. G. Farbenindustrie, Germany. 

J, Japan. 

S, Stomil Co., Poland. 

SO, Standard Oil Co., U.S.A. 

SR, Soviet Russia. 

TC, Thiokol Corporation, U.S.A. 

Ul, Umeno Institute, Japan. 


Trade name 

Typo 

Mfd. by 

Remarks 

Buna 85 

B 

IG 

Mol. wt. ca. 85,000 

Buna 115 

B 

IG 

Mol. wt. ca. 1 15,000 

Buna N * 

BC 

IG 

Co-polymer with acrylonitrile; 
now called Perbunan 

Buna S 

BC 

IQ 

Co-polymer with styrene 

Buna SS 

BC 

IG 

Co-polymer with styrene; more 
styrene than Buna S 

Duprene * 

C 

DP 

Now called Neoprene 

Ethanite 

PS 

BC 

Similar to Thiokol A 

Flamenol 

PV 

GE 


Ker 

B 

S 


Korogel 

PV 

BFG 

Highly plasticized Koroseal 

Koroseal 

PV 

BFG 


Levulkan ♦ 

BC 

IG 

Now called Buna SS 

Methyl rubber B 

DB 

B 

Sodium used as catalyst 

Methyl rubber H 

DB 

B 

Cold polymerization 

Methyl rubber W 

DB 

B 

Hot polymerization 

Neoprene 

c 

DP 


Mustone 

C 

Ul 


Oppanol 

IB 

IQ 


Perbunan 

BC 

IG 

Co-polymer with acrylonitrile 

Perbunan Extra 

BC 

IG 

Higher nitrile content than 

Perbunan 

Perduren 

PS 

IG 


Resinit • 

PS 

SR 


SKA 

B 

SR 

From petroleum 

SKB 

B 

SR 

From alcohol 

Sovoprene 

C 

SR 


Thiokol 

PS 

TC 


Thionite 

PS 

J 


Vistanex 

IB 

SO 


Vulcaplas 

PS 

IC 



•This term now commercially obsolete. 
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ComjKJund 

Monomer 

Polymer 

Examples 

Simple polymers: 

1,3-Butadiene 

CH2:CHCH:CH2 

— CH2CH:CHCH2— 

Buna 85 and 115; SKA; 
SKB; Ker 

2-Methyl-1 ,3-buta- 

CH2:C(CHs)CH:CH2 

— CH2C(CH3):CHCH2— 

Natural rubber 

I diene (isoprene) I 

2,3-Dimethyl-1,3- 

CH2:C(CH3)- 

— CH2C(CH3):C(CHj)* * 

Methyl rubber 

butadiene 

C(CH3):CH2 

CHz— 


2-Chloro-1, 3-butadi- 
ene (chloroprene) 

CH2:C(CI)CH:CH2 

— CH2C(CI):CHCH2— 

Neoprene; Sovprene; 
Mustone 

2-Methyl-1-propene 

(CH3)2C:CH2 

— C(CH3)2CH2~ 

Vistanex; Oppanol 

1 (isobutene) I 

Chloroethene (vinyl 
chloride) 

CICH:CH2 

— CHCICH 2 — 

Plasticized materials; 
Koroseal; Korogel; 
Flamenol 

1 Co-polymers: I 

Butadiene -f- styrene 

CH2:CH CH:CH2 4- 
C8H6CH:CH2 

— CH2CH:CH- 
(CH2)2 CH(C6H6)— 

Buna S and Buna SS 

Butadiene + 

CH2:CH CH:CH2 4- 

— CH2CH:CH- 

Perbunan and Per- 

acrylonitrile 

CH2:CHCN 

(CH2)2-CH(CN)— 

bunan Extra 

Polysulfides: | 

Ethylene chloride 4- 

CICH 2 CH 2 CI 4- Na2S4 

— CH2CH2S(:S)S(:S)— 

Thiokol A 

sodium tetrasulfide I 

Dichloroethyl ether 4- (CICH 2 0^12)20 4- 

— CH2CH20CH2CH2- 

Thiokol B; Perduren G 

sodium tetrasulfide 

NasSi 

S(;S)-S(;S)— 



ELECTRICAL PROPERTIES OF SYNTHETIC RUBBERS 

Abbreviations used in the table: 

E, dielectric constant. 

L, conductivity in mho/cm. 

PF, power factor. 


Name 

E 

L 

PF 

Neoprene*** 

7.5t 

1 X 10-»2 

300 X 10-«t 

Perbunan* 

ca. 15 

ca. 1 X 10-7 


Buna 85; 115, and S 

2.9* 

ca. 1 X 10-w 

7 X lO -i* 

Thiokol 

Vistanex 

4,6 

2.3 1§ 

<20 X 10-« 

1.5 X io“n 

Vinyl chloride* 

3.3 1 

0.1 X 10-1* 

3.4 X lO-iJ 

Vinyl chloride* 

6.7t 

2.8 X 10-1* 


Vinyl chloride* 

9.7t 

323 X 10-1* 



(•) With 0% tricresyl phosphate as plasticizer. 

(^) With 30% tricresyl phosphate as plasticizer. 

H With 60% tricresyl phosphate as plasticizer. 

(f) With only enough added ingredients to insure proper vulcanization. 

Polar groups — chlorine In Neoprene and Koroseal, nitrile in Perbunan — result In relatively 
high values of conductivity and dielectric constant. This is advantageous in the dissipation of undesired 
static charges. 

♦ At 50 c/s. 
t At 1000 c/s. 
i At 100,000 c/s. 
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PHYSICAL PROPERTIES OF SYNTHETIC RUBBERS 


Abbreviations used in the table: 

D, density, g./cc. at 20® to 25®C. 

, index of refraction at t®C. and D line wave length. 
T, tensile strength in kg./sq. cm. 

E, elongation in %, 


Name 

Un vulcanized 

Vulcanized j 

D 

"d 

T 

E 

Pure 

gum 

Carbon-black j 

T 

E 

T 

E 

Natural rubber 

0.91 

1.519026 

25 

1,200 

290 

710 

350 

650 








175 

600 








200 

700 








280 

650 

Chloroprene, M-polymer 

1.23 

1.5512“ 







Koroseal “ 



400 

2 

t 

t 

t 

t 

Koroseal* 



270 

170 

t 

t 

t 

t 

Koroseal <= 


1.52520 

70 

500 

t 

t 

t 

t 

Methyl rubber 

0.93 













30 

510 

170 

530 






90 

240 

160 

300 

Neoprene 

1.25 

1.558025 

30 

1,100 

300 

820 

290 

760 

Perbunan 

0.96 

1.521 326 



150 

900 

320 

600 

Perbunan Extra 

0.97 








Perduren G 

1.68 








Perduren H 

1.56 








Perduren L 

1.17 





. . ♦ 



Thiokol A 

1.60 






60 

370 

Thiokol D 

1.34 


"7 

570 

35 i 

750 

120 

610 

Thiokol DX 

1.39 








Thiokol F 

1.38 








Vistanex HM (Oppanol 



i 






B 200) 

0,91 

1.508926 1 

60 

1,000 

t 

t ^ 

t 

t 

Vistanex MM (Oppanol 






i 



B 100) 



20 

1,000 

t 

t 

t 

t 

Vinyl chloride « 

1.42 

1.565<o 







Vinyl chloride ** 

1.33 








Vinyl chloride « 

1.25 



i 

i 


... 




'a) With 0% plasticizer. (<■) With 60% plasticizer. 

[*>) With 30% plasticizer. t Not vulcanizable. 


SWELLING OF VULCANIZED SYNTHETIC RUBBERS IN 

LIQUIDS 

The first eight liquids are petroleum products, in the handling of which synthetic 
rubber has been found particularly useful. Unfortunately, the common names used 
for the liquids are insufficient to describe their chemical compositions, which may 
vary widely with place of origin and subsequent treatment. Since the swelling is 
determined largely by the chemical composition of the liquid, such a wide variation 
of values is obtained that the figures quoted for these products are less significant 
than those for the others. Neoprene, for example, may swell in different lubricating 
oils at 100°C. as much as 120% or as little as 12%. Correlation is found with a figure 
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SYNTHETIC RUBBERS ] 

which represents to some extent the ratio of aliphatic to aromatic constituents in the 
oil. Usually the tensile strength of a synthetic rubber shows less impairment than 
that of natural rubber, even when the amounts of swelling are not widely different. 
Synthetic compounds can be made which are greatly superior to natural rub^r 
in that there is much less extraction of soluble material by liquids in contact with 
them. 

The table below gives the volume increase, in %, after immersion for 8 weeks at 
room temperature. 


Liquid 

Nat- 

ural 

rubber 

Neo- 

prene 

Per- 

bunau 

Per- 

bunan 

Extra 

Thio- 
kol A 

Thio- 
kol D 

Thio- 
kol DX, F 

Light gasoline 

160 


20 

20 

0 



Gasoline 

230 

8 

40 


0 

3 

3 

Kerosene 


60 



0 

2 

2 

Diesel oil 

120 


15 

15 




Fuel oil 





0 

10 

10 

Lubricating oil 


40 

-4 


0 

1 

1 

Paraffin oil 

140 


3 





Transformer oil 

150 


5 





Acetone 


25 

110 

100 



9 

Benzene 

370 

160 

210 

140 

7 

150 

90 

Carbon tetrachloride 

670 

160 

220 

120 

0 

40 

30 

Ethyl ether 

130 

50 

50 





Linseed oil 

100 


20 



1 

1 

Turpentine 

300 

90 

50 

30 

0 




PERMEABILITY OF SYNTHETIC RUBBERS 

Buna S, Buna 85, and Buna 115 possess about the same permeabilities to air as 
natural rubber does, but Perbunan shows a permeability less than half as large. 

The table below gives the diffusion of water in terms of grams of water vapor 
passing through 1 sq. cm. of material 1 cm. thick in one hour under a differential 
pressure of 1 mm. of mercury; i.e., g*hr~^'cm cm“2'(mm of Hg)“^ 

The permeability of hydrogen is given in terms of cubic centimeters per minute 
passing through a membrane 1 cm. thick and 1 sq. cm. in area, when it separates 
air at atmospheric pressure from the gas at a pressure of 30 mm. of water above 
atmospheric; i.e., cm^-min'^-cm-cm"*. 


Name 

H 2 O X 10* 

m X 10* 

Soft vulcanized rubber 

6.66 


Rubber 


24 

Ebonite 

1.51 


Neoprene, vulcanized 

2.63 


Neoprene 


4.2 

Thlokol A 

0.22 


Thiokol B 


0.71 

Thiokol D 


1.51 

Vinyl chloride, plasticized polymer ' 

3.85 
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PLASTICS 


From information contained in Plastics in the National Defense, by Robert J. 
Moore, Bakelite Corporation; Trans. Am. Inst. Chem. Engrs. 37, (19^1). Re- 

printed with permission. 

Plastics are amorphous substances and, unlike crystalline compounds, do not pos- 
sess physical properties which can be regarded as true constants. Moreover, many 
commercial plastics are variable mixtures of substances with formulations made to 
meet certain conditions of use. It is for these reasons that tables of physical properties 
can not be presented in the same manner as tables of physiceJ properties of crystalline 
compounds. For concise information as to composition, properties and trade namas 
reference can be made to ^"Modern Plastics Catalog'^ published by Breskin Publishing 
Corp., 122 E. 42nd St., New York. 

To illustrate the kinds of properties generally required of a plastic material and the 
numerical values of these properties the following list is given for a widely used “high 
impact” phenolic molding material. Determinations of the values were made accord- 
ing to A.S.T.M. Standard Tests. 


Specific gravity 

1.37-1.40 

Weight per cubic inch 

0.79-0.81 oz. (22.4-22.9 g.) 

Tensile strength 

6800-7200 

Compressive strength 

20,000-30,000 

Impact strength * 

25-30 ft. -lbs. for an inch sq, 

Flexural strength (transverse) 

10,000-13,000 

Modulus of elasticity (by flexure) 

0.70-1.00X10® 

Distortion under heat (2.5 kgm. load) 

130°C. 

Specific heat 

0.30-0.35 

Thermal conductivity** 

3-4X10-® 

Coefficient of heat expansion 

45X10-® 

Dielectric strength f 

300-400 


200-300 

Volume resistivity at 30 °C. 

0.5-1.0X10® megohms/cc. 

Power factor (10^ cycles) 

0.08-0.20 (8%-20%) 

“ “ (10® cycles) 

0.05-0.10 (5%-10%) 

Dielectric constant (10^ cycles) 

4.5-6.0 

“ “ (10® cycles) 

4.5-6.0 

Water absorption# 

ca. 1.0% 

“ » 

ca. 3.3% 

Standard colors 

black, brown and tan 

Colors made to order 

a limited range 


* Energy to break test piece Ibd^ where b = width, and d =» thickness measured in the direction of force 
application. 

** Calories per cra^ per sec. per °C. per cm. 
t Instantaneous 60 cycles. 

X Step 60 cycles. 

# Disc 2 inches diameter by i inch thick for 24 hrs. 

Disc 2 inches diameter by i inch thick for 144 hrs. 
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EXPLANATION OF TABLES I AND II 

In the two tables which follow, the plastics have been classified into 13 types and 
designated by the letters from A to M. 


TYPES OF PLASTICS 


Phenolic, general purpose 

G 

Urea 

Phenolic, low-loss 

H 

Polystyrene 

Phenolic, heat-resistant 

I 

Cellulose acetate 

Phenolic, acid- and alkali-resistant 

J 

Aceto-butyrate 

Phenolic, shock-resistant 

K 

Ethyl cellulose 

Phenolic, transparent 

L 

M 

Methyl methacrylate 
Vinyl (no filler) 


The values in the following two tables are all relative values and make possible a 
comparison between types. Thus, from Table I a comparison of type B with type F 
for tne property of toughness is to be interpreted in the sense that F shows 4 times the 
toughness as does D. 

In Table II, relative values are given with number one as the best for the given con- 
dition. Thus, type J is rated i (i.e., first or best) for toughness whereas type i5 (1 1) is 
eleventh or poorest of all the types. Table II is intended to assist a designer in making a 
selection of material to meet certain conditions. Example — Which plastic is most 
suitable for an automobile distributor head? Answer — Toughness is a property to be 
desired and from the table it is found that E is the most suitable thermoplastic ma- 
terial. Flexural and tensile strength are not highly important nor is the matter of 
color. Cold flow must be considered. Here all the phenolic materials appear to be 
suitable. In the next group of properties only water resistance need be considered and 
here H is first, M is second, andil and C are tied for third place. In the next group of 
properties are dimensional change on aging and heat resistance. For aging will be 
found the following types in their order of suitability: (1st) C; (2d) B; (3d) // and M: 
(4th) A. For heat resistance the order is: (1st) C; (2d) A; (3d) B; (4th) J. Of the re- 
maining properties dielectric strength and moldability around inserts are the most 
important. For dielectric strength the order of suitability is: (1st) //, A', and M; (2d) 
G; (3d) B, For moldability around inserts the phenolics A to F have an advantage over 
all the others. Thus it is evident that, all properties considered, the phenolics A toF 
have an advantage over all the others. Which of the phenolics is to be selected is a 
matter of cost. The general-purpose material A is the cheapest not only in the price 
per pound but also because of its lower density. While A may not be the best material 
for the job yet it is amply suitable and therefore is commonly used in the manufacture 
of distributor heads. 



TABLE I. PROPERTIES OF PLASTICS 
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PLASTICS 

TABLE II. PLASTICS COMPARATOR 

Copyright by Bakelite Corporation and reproduced with permission. 


The numerical value indicates the relative value of a given plastic starting with 
number one as the best for the given condition. 


Properties 





Types of Plastics 






A 

B 

C 

D 

E 

F 

G 

II 

I 

J 

K 

L 

M 

Toughness * 

10 

11 

9 

10 

2 

7 

8 

7 

4 

1 

3 

6 

5 

Flexural Strength 

3 

3 

4 

6 

1 

1 

1 

2 

6 

5 

2 

1 

1 

Tensile Strength 

3 

7 

8 

8 

5 

3 

1 

7 

9 

10 

6 

4 

2 

Color Stability 

7 

7 

7 

7 

7 

7 

1 

4 

3 

3 

6 

2 

5 

Cold Flow 

1 

1 

1 

1 

1 

1 

2 

4 

8 

6 

7 

5 

3 

Water Resistance 

6 

3 

3 

4 

7 

4 

9 

1 

11 

8 

10 

5 

2 

Acid Resistance 

3 

4 

4 

2 

4 

3 

4 

1 

4 

4 

4 

2 

1 

Alkali Resistance 

4 

4 

4 

3 

5 

3 

4 

1 

6 

4 

2 

2 

1 

Solvent Resistance 

1 

1 

1 

1 

1 

1 

1 

3t 

3t 

3t 

3t 

3t 

2t 

Dimensional Change on Aging 

4 

2 

1 

5 

6 

5 

7 

3 

9: 

8t 

8t 

8$ 

3J 

Heat Resistance 

2 

3 

1 

3 

3 

3 

7 

6 

5 

4 

5 

9 

8 

Flammability ** 

3 

1 

1 

2 

4 

2 

5 

6 

6 

6 

6 

6 

6 

Heat Insulation 

2 

7 

7 

2 

3 

2 

5 

1 

4 

6 

4 

2 

2 

Density 

8 

12 

13 

5 

10 

6 

11 

1 

7 

4 

2 

3 

9 

Hardness 

5 

3 

2 

4 

5 

4 ; 

1 

6 

9§ 

85 

8§ 

7§ 

7§ 

Loss Factor 

10 

4 




7 

9 

1 

8 

3 

2 

5 

6 

Resistivity 

7 

3 

8 


9 

5 

4 

1 

6 


2 


3 

Dielectric Strength 

4 

3 

8 

7 

8 

6 

2 

1 

5 


1 

2 

1 

Moidability Around Inserts 

2 

2 

2 

3 

1 

3 

4 

6 

5 

5 

5 

6 

5 


* Impact strength. 

** Inverse ratio of the time the piece continues to burn after removal from gas flame, 
t Soluble in specific types of solvents. 

t Depends upon the type of plasticizer and content of plasticizer. 

§ Varies according to percentage and type of plasticizer. 





703 


COMMON OR TRADE NAMES OF CHEMICALS WITH THEIR 
CHEMICAL SYNONYMS AND FORMULAS 


See also the tables: Properties of Minerals, Physical Constants of Inorganic Com- 
pounds, Physical Constants of Organic Compounds, Composition and Physical 
Properties of Alloys, and Commonly Used Ceramic Materials. 


Common or Trade Name 

Chemical Synonym 

Ff»rmula 

A acid 


1, 7-Dihydroxy-naphthaleno-3, 6 - 
disulfonic acid 

Cjo HbObSz 

Acenaphthenequinone 

7, 8 -Diketo-acenaphthene 

CizHbOz 

3-Acenaphthol 

3-Hydroxy-acenaphthene 

CizHioO 

Acerdol 


Calcium permanganate 

Ca(Mn04)2-4Hz0 

Acetosol 


Acetylene tetrachloride 

CI 2 CHCHCI 2 

Acetylenogen 

Calcium carbide 

CaCz 

Acetyl-H acid 

8-Acetamido-1-naphthol-3, 6 -disul- 
fonic acid 

C 12 H 11 ObNSz 

Acetylith 


Calcium carbide 

CaCz 

Acrylic liquid 

Methyl methacrylate 

CH2:C(CH3)C02CH3 

Actol 


Silver lactate 

AgCjHsOjHzO 

Adalin 


Bromo-diethylacetyl urea 

(C 2 H 5 ) 2 CBr • CO • N HCON Hz 

Adorin 


Formaldehyde 

HCHO 

Adronol acetate 

Cyclohexanol acetate 

CH 3 CO 2 C 6 H 1 1 

Aerngo 


Copper acetate 

Cu(C 2 H 302 ) 2 - 6 H 20 

Agnin, or agnolin • 

Anhydrous lanolin 


Air saltpete 

r 

cf. Saltpeter 


Aldoform 


Formaldehyde 

HCHO 

Alembroth 


cf. Sal alembroth 


Alen’s a-acid 

cf. Freund’s acid 


Alizarin assistant 

Alum ^ 

cf. Turkey red oil 


Alum flour 
Alum meal J 


Potassium aluminum sulfate 

K2Al2(S04)4-24H20 

Alumina 


Aluminum oxide 

AI 2 O 3 

Al urn i no-ferric 

Mixed sodium and aluminum sulfates 


Alundum 


Fused alumina 

AI 2 O 3 

American ashes 

Crude potassium carbonate 

K 2 CO 3 

Amide powder 

An explosive powder 

40% KNOj, 38% NH 4 NO 3 , 

22% C 

4-Amino-chrysoldina 

2, 4, 4'-Triamino-azo-benzene 

CizHuNs 

Aminoform 


cf. Hexamin 


Amino-naphthoI-5 

1-Amino-7-naphthol 

CioHgON 

Amino-naphthol-di- 
sulfonic acid K 

cf. K acid 


Amino-naphthol-disul- 
fonic acid RR or 2R 

cf. 2 R acid 


Amino-naphthol-disul- 

l-Amino-8-naphthol-2, 4-disulfonlc 

CioHsOyNSz 

fonic acid SS 

acid 


Amino-naphthol'Sul- 
fonic acid or Q 

2-Amino-8-naphthol-6-8ulfonic acid 

C,oH904NS 

Amino-naphthol-sul- 
fonic acid R 

2-Amino-3-naphthol-6-sulfonic acid 

C,oH904NS 

Amino-naphthol-sul- 
fonic acid S 

1 -Ami no-8-naphthol-4-sulf onic acid 

C}o H 9 O 4 NS 

Amino-phenol-sulfonic 
acid Hi 

3-Amino-phonol-4-8uifonic acid 

C«H 704 NS 

Amino-phenoi-sulfonic 
acid IV 

3-Amino-phenol-6-8ulfonic acid 

C 6 H 704 NS 
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TRADE NAMES OF CHEMICALS WITH SYNONYMS AND FORMULAS 


Coinmon or Trade Name 

Chemical Synonym 

Formula 

Amino-phenol-sulfonic 

3 -Amino-phenol- 5 - 8 ulfonic acid 

C6H7O4NS 

acid V 

Amino-R acid 

2 -Naphthylamlne- 3 , 6-disulfonic acid 

C10 HgOeNSa 

Ammoniak 

Ammonium chloride 

NH4CI 

Ammoniated iron 

Ferric ammonlochloride 

2 . 5 % FoCl3+97.5% NH4CI 

Amylum 

Corn starch 

(CeHioOs)^ 

Analite 

Explosive mixture of gasoline and 



N2O4 


Andresen's acid 

1 -Naphthol- 3 , 8-disulfonic acid or 

CioHgOsNSz 


2 -Naphthylamine- 4 , 7 -disulfonic acid 

Anhydrone 

Anhydrous magnesium perchlorate 

Mg(Cl 04)2 

Animal oil 

cf. Bone oil 


o-Anisidine 

o-Methoxy-anlllne 

C7H9ON 

Anthion 

Potassium persulfate 

K2S2O8 

Antichlor 

Sodium thiosulfate 

N 828203 •5H2O 

Antimonine 

Antimony lactate 

Sb(C 3 H 503)3 

Antimony (crude) 

Antimony trisulfide 

85283 

Antimony black 

Antimony trisulfide 

85283 

Antimony bloom 

Antimony trIoxIde 

S52O3 

Antimony glance 

Antimony trisulfide 

SbzSa 

Antimony gray 

Antimony trisulfide 

S52S3 

Antimony rod ) 

Antimony vermilion j 

Antimony white 
Antimony yellow 

Ant oil (artificial) 

Apple acid 

Aquafortis 

Aqua regia 

Aquadag 

Arctic essence 

Antimony pentasulfide 
or antimony oxysulfide 

Antimony trioxIde 

Basic lead antimonate 

Furfural 

Malic acid 

Nitric acid 

Mixture of nitric and hydrochloric 
acids 

Colloidal solution of graphite 

Methyl chloride 

S52S5 or 

85283 -|-Sb203 

S52O3 

P 50 -85205 

C4H3OCHO 

H2C4H4O5 

HNO3 

HNO3+3HCI 

CH3CI 

NH 2 C 6 H 4 A 80 AgOOH 

KHC4H4O6 

Cio H8O4S 

Argatoxyl 

Argol 

Armstrong and Wynne's 
acid 

Arnaudon's green 

Silver atoxylate 

Impure potassium hydrogen tartrate 
1 -Naphthol- 3 - 8 ulfonlc acid 

Chromic hydroxide combination 
with some acid as boric, phos- 



phoric, etc. 


Arsenic glass 

Arsenic trioxide 

AS2O3 

Arsenic red (or orange) 

Arsenic disulfide 

AS2S2 

Ascarite 

Sodium hydroxide deposited on inert 

NaOH 


material 


Atabrine 

cf. Quinacrine hydrochloride 

Sodium p-aminophenyl-arsonate 


Atoxyl 

NH 2 C 6 H 4 AsOOHONa 

Auricome 

Hydrogen peroxide 

H2O2 

Auripigment 

Arsenic trisulfide 

A82S3 

Aurora orange (or yellow) Cadmium sulfide 

CdS 

Azure blue 

cf. Cobalt blue 


Azure copper 

B acid 

cf. Copper carbonate blue 


1 -Amino- 8 -naphthol- 3 , 5 -disulfonic 
acid 

Phenol-formaldehyde condensation 
resin 

CioHgOyNSj 

Bakelfte 
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Common or Trade Name 

Chemical Synonym 

Formula 

Baking soda 

Sodium hydrogen carbonate 

NaHCOj 

Baldwin's phosphorus 

Fused calcium nitrate 

Ca(N03)2 

Baliistite 

Smokeless powder 

50% nitroglycerin and 50% 
collodion cotton 

Barium white 

Barium sulfate 

BaS04 

Barium yellow 

Barium chromate 

BaCr04 

Baryta water 

Barium hydroxide solution 

Ba(OH) 2 +aq. 

Baryta yellow 

Barium chromate 

BaCr04 

Battery acid 

Sulfuric acid 

H 2 SO 4 

Battery manganese 

Manganese dioxide 

MnOz 

Beckton white 

cf. Lithopone 


Bentonite 

Impure aluminum silicate 


Benzine 

Gasoline, petroleum ether 


Benzinoform 

Carbon tetrachloride 

CCI 4 

Benzoline 

cf. Naphtha, petroleum 


Blcarburetted hydrogen 

Ethylene 

C 2 H 4 

Bichrome 

Potassium (or sodium) dichromate 

KzCor Na2)Cr207 

Bismuth white 

Bismuth subnitrate or bismuth oxy- 
chloride 

BiONOa H20or BiOCI 

Bismuth yellow 

Bismuth chromate 

Bi2(Cr04)3 

Bitter salt 

Magnesium sulfate 

MgS 04 7 H 2 O 

Black antimony 

Antimony trisulfide 

SbaSa 

Black ash 

Impure sodium carbonate 

Na2C03 

Black flux 

Mixture of potassium carbonate and 
carbon 

K 2 CO 3 and C 

Black precipitate 

Mercurous chloride 

HgCI 

Blanc de perle 

Bismuth oxychloride 

BiOCI 

Blanc d’Espagne 

Bismuth oxychloride 

BiOCI 

Blau gas 

Blue gas 

44% CH 4 , 52% Hz 

Bleaching powder 

Calcium chloro-hypochlorite 

CaCIOCI 

1 Blue copperas 

Copper sulfate 

CuS04-5H20 

Blue malachite 

cf. Copper carbonate blue 


Blue salts 

Nickel sulfate 

NiS 04 6 H 2 O 

Blue stone 

Copper sulfate 

CUSO 4 • 5 H 2 O 

Blue verdigris 

Basic copper acetate 

Cu(C2 H3 02)2 • CuO 

Blue verditer 

Basic copper carbonate 

2CuC03Cu(OH)2 

Blue vitriol 

Copper sulfate 

CuS04-5H20 

Boletio acid 

Fumaric acid 

(CHC02H)2 

Bone black 

Animal charcoal 

c 

Bone oil 

Mixture of pyrrole, pyridine, quinoline, 
fatty acids and nitriles, amines, and 
hydrocarbons from distillation of 
bones 


Boracic acid 

Boric acid 

H 3 B 03 

Boroform 

Acetylene tetrachloride 

(CHCl2)z 

Bremen blue 

cf. Copper carbonate blue 


Bremen green 

cf. Brunswick green 


Brimstone 

Sulfur 

S 

Brunswick green 

Basic copper carbonate 

CU2(0H)2C03 

Burnt alum 

Anhydrous potassium aluminum 
sulfate 

K2Al2(S04)4 

Burnt lime 

Calcium oxide 

CaO 

Burnt ochre 

Ferric oxide 

F 02 O 3 

Burnt ore 

Ferric oxide 

F 02 O 3 

Buttercup yellow 

cf. Zinc yellow 
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Common or Trade Name 

Chemical Synonym 

Formula 

''Butter of" 

Chloride of 


Butter of antimony 

Antimony trichloride solution 

SbCl3 +aq. 

Butyl glycol 

Glycol monobutyl ether 

HOC2H4OC4H9 

C acid 

2 -Naphthol- 4 , 8-disulfonic acid 

CioHgOySz 

Cadmium yellow 

Cadmium sulfide 

CdS 

Calamine * 

Zinc carbonate 

ZnCOa 

Calcic liver of sulfur 

Calcium sulfide 

CaS 

Calgon 

Sodium hexametaphosphate 

(NaP 03)6 

Caliche 

Impure sodium nitrate 

NaNOj 

Calomel 

Mercurous chloride 

HgCI 

Calx 

Calcium oxide 

CaO 

Calx chlorinate 

cf. Bleaching powder 


Canadol 

cf. Naphtha, petroleum 


Canton's phosphorus 

Calcium sulfide 

CaS 

Caoutchouc 

Rubber 

(C 5 H 8 )n 

Caput mortum 

Ferric oxide, red 

Fe 203 

Carbon chloride, Julin's 

Hexachlorobenzene 

CsCIs 

Carbon hexachloride 

Hexachloroethane 

C2CI6 

Carbonic acid 

Carbon dioxide 

CO2 

Carbonic anhydride 

Carbon dioxide 

CO 2 

Carborundum 

Silicon carbide 

SiC 

Carrene 

Methylene chloride 

CH2CI2 

Cassel's green 

Barium manganate 

BaMn 04 

"Caustic" 

Hydroxide of 


Caustic alcohol 

Sodium ethylate 

C2H50Na 

Caustic antimony 

Antimony trichloride 

SbCl 3 

Cellon 

Acetylene tetrachloride 

(CHCl2)2 

Ceruse 

Basic lead carbonate 

2 PbC 03 Pb( 0 H )2 

Cerussa 

cf. Ceruse 


Chalk 

Calcium carbonate 

CaCOs 

Charlton white 

cf. Lithopone 


Chile niter 

Sodium nitrate 

NaNOa 

Chile saltpeter 

cf. Saltpeter 


Chinacrin 

cf. Atabrin 


Chinese blue 

cf. Prussian blue 


Chinese red 

Basic lead chromate 

PbCr 04 Pb 0 

Chinese oxide 

Zinc oxide 

ZnO 

Chinese vermilion 

Mercuric sulfide (red) 

HgS 

Chinese white 

Zinc oxide 

ZnO 

Chloralum 

Aluminum chloride 

AICb-GHzO 

Chloride of lime 

cf. Bleaching powder 


Chloride of soda 

Sodium hypochlorite solution 

NaOCI+aq. 

Chloro-H acid 

1 -Chloro- 8 -naphthol- 3 , 6-disulfonic 
acid 

C,oH707S2CI 

Chrome alum 

Potassium chromium sulfate 

K2Cr2(S04)4 • 24 H 2 O 

Chrome green 

Chromium oxide 

Cr203 

Chrome red 

Basic lead chromate 

PbCr 04 Pb 0 

Chrome yellow 

Lead chromate 

PbCr 04 

Chromic acid 

Chromium trioxide 

CrOj 

Cinnabar (artificial) 

Mercuric sulfide (red) 

HgS 

Cinnabar, Austrian 

cf. Chrome red 


Citron yellow 

cf. Zinc yellow 


Clove's a-acid 

1 -Naphthylamine- 5 -sulfonic acid 

C10H9O3NS 

Clove's / 9 -acid 

1 -Naphthylamine- 6 -sulfonic acid 

C10H9O3NS 


* Chiefly of British term; cf. also Table of Minerals. 
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Common or Trade Name 

Chemical Synonym 

Formula 

Cleve's 7-acid 

1 -Naphthylamine- 3 -sulfonic acid 

C10H9O3NS 

Cleve's 5 -acid 

1 -Naphthylamine- 7 -sulfonic acid 

C10H9O3NS 

Cleve's 0 -acid 

1 -Naphthylamine- 7 -sulfonic acid 

C10H9O3NS 

Cobalt black 

Cobalt oxide, sesqui- 

C02O3 

Cobalt blue 

Oxides of cobalt and aluminum in 
varying proportions, or cobalt 
aluminate 


Cobalt green 

Cobalt zincate 

CoZnOa 

Cobalt violet 

Cobaltous ammonium phosphate 

C0NH4PO4H2O 

Cobalt yellow 

Potassium cobaltinitrite 

Co(N 02 ) 3 - 3 KN 02 - 1 . 5 H 20 

Cobalt ultramarine 

cf- Cobalt blue 


Colcothar 

A red-brown ferric oxide obtained by 
heating ferrous sulfate 

FeaOs 

Cologne yellow 

Lead chromate 

PbCr04 

Common salt 

Sodium chloride 

NaCI 

Copperas 

Ferrous sulfate 

FeS 04 * 7 H 20 

Copper carbonate blue 

Basic copper carbonate, composition 
variable 

ca. 2 CuC03 Cu(0H)2 

Copper lasur 

cf. Brunswick green 


Corrosive sublimate 

Mercuric chloride 

HgClz 

Cosmetic bismuth 

Bismuth oxychloride 

BiOCI 

Cream of tartar 

Potassium hydrogen tartrate 

KHC4H4O6 

Cresolin; Cresotal 

Carbonate esters of cresols, guaiacol, 
etc. 


Crocus of antimony 

Antimony sulfide, or a slag obtained 
in refining antimony, mainly so- 
dium or potassium thioantimonite 

Sb2S3, or Na3SbS3 or K3SbS3 

Crocus of Mars (or 
Martis) 

cf. Colcothar 


Crystal carbonate 

Sodium carbonate (monohydrate) 

Na2C03'H20 

Cubic nitre 

Sodium nitrate 

NaNOj 

Cupren 

Acetylene polymer 

(C2H2)n +0.2% to 0 . 3 % Cu 

Cupricin 

Cuprous cyanide 

Cu2(CN)2 

Cystamine 

cf. Hexamin 


Cystogen 

cf. Hexamin 


Dahl’s acid fl 

1 -Naphthylamine- 4 , 6-disulfonic acid 

C10H9O6NS2 

Dahl’s acid ill 

1 -Naphthylamine- 4 , 7 -disulfonic acid 

CioHgOsNSz 

de Haens salt 

Mixture of sodium fluoride and 
antimony trifluoride 

NaF+SbFj 

Dehydrite 

Magnesium perchlorate 

Mg(CI04)2 

Dehydro-thio-p-toluidine 

1 -(p-Aminophenyl)- 3 -methyl- 

benzothiazole 

CuHizNaS 

Dental gas 

Nitrous oxide 

N2O 

Depurated tartar 

Pure potassium hydrogen tartrate 

KHC4H4O6 

Derby red 

Basic lead chromate 

PbCr04PbO 

Dermatol 

Basic bismuth gallate 

BI( 0 H) 2 C 7 H 505 

Detonal 

Diethylacetyl urethane 

(C2 Hs )2C HCO N HCO2C2 Hs 

Dialozite 

Manganese carbonate 

MnC 03 

Diamine hydrate 

Hydrazine hydrate 

(NH2)2 H20 

Diapthol 

o-Hydroxyquinoiine-m-sulfonic acid 

HOC9H5NSO3H 

Diatol 

Diethyl carbonate 

(C2H50)2C0 

Diazotizing salts 

Sodium nitrite 

NaNOz 

Dimethyl-gamma acid 

2 -Dimethyiamino- 8 -naphthol- 6 -sul- 
fonic acid 

Ci 2 H, 304 NS 
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Common or Trade Name 

Chemical Synonym 

Formula 

Diolin 

Octadecanediol 

CH3(CH2)5CHOH(CH2)i. 

Dioxogen 

cf. Bone oil 

CH2OH 


Dippel’s oil 

Dipping acid 

cf. Bone oil 

Sulfuric acid 

H2SO4 

Dissolvan CA or DN 

Mixture of 60-80®C. boiling solvents 
for nitro- and acetyl-celluloses 


Disulfo acid E 

1-Naphthol-3j 8-disulfonic acid 

C10H8O7S2 

Disulfo acid F 

2-Naphthylamine-3, 7-disulfonic acid 

C10H7O6NS2 

Disuifuric acid 

Fuming sulfuric acid 

H2SO4+SO3 

Diuretic salt 

Potassium acetate 

KC2H3O2 

Dolomol 

Magnesium stearate 

Mg(Ci8H3502)2 

Dowicide 

Various chlorophenols 

CIC6H4OH 

Dragonic acid 

Anisic acid 

CH3OC6H4CO2H 

Dry ice 

Solid carbon dioxide 

COz 

DTS 

Dehydrothio-p-toluidine sulfonic acid 

Ci4Hi203N2S2 

Dulcose 

Dulcitol 

CeHeCOH)* 

Dung salt 

Sodium arsenate 

Na2HAs04 

Dunging salt 

Sodium silicate 
cf. Lithopone 

Potassium hypochlorite solution 

Na20 -48102 

Eau-de-Javelle 

KOCI+aq. 

Eau-de-Labarraque 

Sodium hypochlorite solution 

NaOCI 4-aq. 

Elayl 

Ethylene 

C2H4 

Electroion 

Emerald green 

Emeraude green 

Silicon carbide 
cf. Paris green 
cf. Guignet's green 
cf. Lithopone 

Ammonium carbonate 

SIC 



English salt 

(NH4)2C03 

English white 

Calcium carbonate 

CaC 03 

1 

n-Naphthylamine-3, 8-disulfonic acid 

CioHgOeNSz 

Epsilon acid or e acid ^ 

1 1-Naphthol-3, 8-disulfonic acid 

1 1, 8-Dihydroxy-naphthalone-3-sul- 

Cto' 180782 

Cio HbOsS 


t fonic acid 


Erdmann's ^ acid 

1-Naphthylamlne-6-sulfonic acid 

C10 H9O3N8 

Essential salt of lemon 

Potassium hydrogen oxalate 

KHC2O4 

Etherin 

Ethylene 

C2H4 

Ethiops mineral 

Ethocei 

Impure black mercuric sulfide 

Ethyl cellulose 

2-Ethylaminonaphthalene-7-sulfonic 

CO. 60% HgS-f40% S 

Ethyl F acid 

O12H13O3N8 


acid 


Ethyl-gamma acid 

2-Ethylamino-8-naphthol-6-sulfonic 

C12H13O4NS 


acid 


Eunatrol 

Sodium oleate 

C,7H33C02Na 

Euonymit 

Dulcitol 

C6H8(0H)6 

Everitt's salt 

Potassium ferrous ferrocyanide 

K2Fe2(CIM)6 


2-Naphthol-7-sulfonic acid 

C10 H8O4S 


2-Naphthylamljne-7-sulfonic acid 

C10H9O3NS 

F acid ' 

2-Naphthylamine-3, 7-disulfonic acid 

C10H9O6N82 

2-Ami no-7-naphthol-3-8ulfonic acid 

C10H9O4NS 


2, 7-Dihydroxy-naphthalene-3-8ul- 
^ fonic acid 

Cfo HbOsS 

Ferro prussiate 

Any ferrocyanidd, specifically potas- 

K4Fe(CN)« 


sium ferrocyanide 


Fischer's salt 

Potassium cobaltic nitrite 

K3Co(N02)6-1.5H20 

Fischer's yellow 

cf. Fischer's salt 
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Common or Trade Name 

Chemical Synonym 

Formula 

Fixed niter (nitre) 

Potassium carbonate 

K 2 CO 3 

Fixed white 

Barium sulfate 

BaS 04 

Flake white 

Bismuth subnitrate, or (in paint) 

BiONOa-HzO 


white lead 

2 PbC 03 Pb( 0 H )2 

Flores martis 

Ferric chloride 

FeCl3*6H20 

“Flowers of" a metal 

Oxide of the metal 


Flowers of antimony 

Antimony trioxide 

Sb203 

Flowers of bismuth 

Bismuth trioxide 

Bi 203 

Flowers of sulfur 

Sublimed sulfur 

S 

Flowers of tin 

Stannic oxide 

Sn02 

Flowers of tin stone 

Stannic oxide 

Sn02 

Flowers of zinc 

Zinc oxide 

ZnO 

Fluoremetic 

Antimony sodium fluoride 

SbFa-NaF 

Fluorol 

Sodium fluoride 

NaF 

Formalin 

40% Formaldehyde 

HCHO+aq. 

Formalith 

Kieselguhr soaked in formaldehyde 
solution 

HCHO 

Formin 

cf. Hexamin 


Formitrol 

Formaldehyde 

HCHO 

Formolyptyol 

Formaldehyde 

HCHO 

Freezing salt 

Impure sodium chloride 

NaCI 

French verdigris 

Basic copper acetate 

CU2(C2H302)2(0H)2 

Freund's acid 

1-Naphthylamine-3, 6-disulfonic acid 

C 10 H 9 O 6 NS 2 

Fuller’s earth 

Hydrated aluminum and magnesium 
silicates 


Fulminating mercury 

Mercuric fulminate 

Hg(ONC )2 

Fulton white 

cf. Lithopone 


Fumarole acid 

Boric acid 

H 3 BO 3 

Fusel oil 

Mixed amyl alcohols 

CsHnOH 

Qalloformin 

cf. Hexamin 


Gasoline 

Benzine or petrol 


Gelbin 

Barium chromate, or calcium chromate 

BaCrO., or CaCr 04 2Ha0 

Qiallloline 

Lead antimoniate 

Pbj(Sb04)j 

Glanzstoff 

Cuprammonium artificial silk 


Glass liquor 

Sodium silicate 

Na20 4Si02 

Glass-maker's soap 

Manganese dioxide 

Mn02 

Glauber’s salt 

Sodium sulfate 

Na2SO4-10H2O 

Glover acid 

78% Sulfuric acid 

H 2 SO 4 -}-aq. 

Gold salts 

Sodium aurodichioride 

Mixture of AuCIs and NaCt 

Goulard's powder 

Lead acetate 

Pb{C2H302)2-3H20 

GR acid 

cf. RG acid 


Graham's salt 

Sodium metaphosphate 

(NaP03)6 

Grain oil 

cf. Fusel oil 


Gray antimony 

Native antimony trisulfide 

Sb2S3 

Gray powder 

Mixture of mercury and chalk 

Hg and CaCOs 

Green cinnabar 

Fired oxides of cobalt and zinc, or a 
mixture of chrome yellow and 
Prussian blue 


Green copperas 

Ferrous sulfate 

FeS04-7H20 

Green nickel oxide 

Nickel oxide 

NiO 

Green verdigris 

Basic copper acetate 

2C-U(C2 H302)2 'CuO 

Green verditer 

Basic copper carbonate, or ground 
mineral malachite 

CuC03Cu(0H)2 

Green vitriol 

Ferrous sulfate 

FoS04-7H20 

Griffith's white 

cf. Lithopone 
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Common or Trade Name 

Chemical Synonym 

Formula 

Quignet's green 

Chromic oxide and hydroxide 
(variable) 

Cr203-3H20 

Gun cotton 

Nitrocellulose 


Hahnem auris mercury 

Mercurous chloride 

HgCI 

Halazone 

p-Dichlorosulfamido-benzoic acid 

CI 2 NSO 2 C 6 H 4 CO 2 H 

Halowax 

Hexachloronaphthalene 

CioHaCle 

Hartshorn 

Ammonium hydroxide 

NH 4 OH 

Hartshorn salt 

Ammonium carbonate-carbamate 

NH 4 HCO 3 NH 2 CO 2 NH 4 

Heavy carburetted 

Ethylene 

C 2 H 4 

1 hydrogen I 

Hedonal 

Methyl-propyl-carblnol urethane 

NH2C02CH(CH3)C3H7 

Helcosol 

Basic bismuth pyrogallate 

ca. C 6 H 5 O 4 BI 

Hepar antimony 

cf. Crocus of antimony 


Hepar calcis 

Calcium sulfide 

CaS 

Hepar sulfuris 

Impure potassium sulfide, or calcium 
sulfide 

K 2 S, or CaS 

Hepatic gas 

Hydrogen sulfide 

H 2 S 

Hexamin 

Hexamethylene-tetramino 

(CH2)6N4 

Hexil, or hexite 

Hexanitro-diphenylamine 

(N02)6C,2H5N 

Hexoram 

Hexachloroethane 

C 2 CI 6 

HNM 

Mannitol hexanitrate 

C6H8(0N02)6 

Homberg's phosphorus 

Fused calcium chloride 

CaClz 

Horse brimstone 

Impure, dark native sulfur 

S 

Howard's silver 

Mercuric fulminate 

Hg(ONC )2 

HTH 

True calcium hypochlorite 

Ca(CIO )2 

a- Hydro- jug lone 

1, 4, 5-Trlhydroxy-naphthalene 

CioHsOs 

Hydrolith 

90% Calcium hydride 

CaHz 

Hydrone 

Lead-sodium alloy (co. 30% Na) 

Pb + Na 

Hydrosulfite 

Sodium hydrosulfite 

Na 2 S 204 

Hypo 

Sodium thiosulfate 

Na2S203-5H20 

Imperial green 

cf. Paris green 


Indanthrene 

Dianthraquinone-dihydroazine 

C 28 HUO 4 N 2 

Indanthrone 

cf. Indanthrene 


Indian red 

Ferric oxide 

F 02 O 3 

Infusible white precipi- 

Dimercuri-diammonium chloride 

N2H4Hg2Cl2 

1 tate 1 

Intar vin 

Glyceryl margarate 

(Ci6H33C02)3C3H5 

Invert sugar 

Mixture of equal parts of glucose and 
fructose 

CeHuOe 

Iron black 

Precipitated antimony 

Sb 

Iron ethiops 

Ferroso ferric oxide 

Fe 304 

Iron mordant 

Ferric sulfate 

Fe2(S04)3 

Iron tartar 

Potassium ferrous tartrate 

ca. K2Fe(C4H406)2 *H 20 

Iron vitriol 

Ferrous sulfate 

FeS04-7H20 

Isonaphthoi 

/3-Naphthoi 

C 10 H 7 OH 

James' powder 

33.3% SbzOs and 66 . 6 % Ca 3 (P 04)2 


Japanese antimony 

Antimony sulfide 

Sb2S3 

Jaune brilliant 

Cadmium sulfide 

CdS 

Javelle water 

cf. Eau de Javelle 


Jeweller's borax 

Sodium tetraborate 

Na2B4O7-10H2O 

Jeweller's rouge 

Finest calcined ferric oxide 

Fe 203 

Julin's carbon chloride 

cf. Carbon chloride 


K acid 

1-Amino-8-naphthol-4, 6 -dl 8 ulfonic 
acid 

C 10 H 9 O 7 NS 2 
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Common or Trade Name 

Chemical Synonym 

Formula 

Kainit 

Magnesium chloride and potassium 
magnesium sulfate double salt 

K2Mg(S04)2- MgCIz-SHzO 

Kaiser green 

cf. Paris green 


Kalle’sacid 

1 -Naphthylamine-2, 7 -disulfonic acid 

CioHsOeNSz 

Kaile'ssalt 

Acetone sodium bisulfite 

(CH 3 ) 2 C 0 NaHS 03 

Kasil 

Potassium silicate solution 

KaSiOs +aq. 

King's blue 

cf. Cobalt blue 


King's gold 

Arsenous sulfide 

AS2S3 

King's green 

cf. Paris green 


King's yellow 

Arsenous sulfide, or lead chromate 

AS2S3, or PbCr04 

Klee salt 

Potassium hydrogen oxalate 

KHC2O4H2O 

KMS 

Potassium metabisulfite 

K2S2O5 

Knight's patent zinc 

cf. Lithopone 


white 

Kontrastin 

Pure zirconium oxide 

ZrOz 

Koronium bromide 

Strontium bromide 

SrBr2-6H20 

Lac sulfur(is) 

Precipitated sulfur 

S 

Lamp black 

Impure carbon 

C 

Land piaster 

Ground gypsum 

CaS 04 - 2 H 20 

Landschoff and Meyer's 

1 -Naphthylamlno- 2 , 5 -disulfonlc acid 

CioHgOeNSz 

acid 

Lanolin 

Wool grease; cholesteryl esters of 
fatty acids 


Lapis cau8tic(u8) 

Potassium hydroxide, or fused silver 
nitrate 

KOH or AgNOs 

Laughing gas 

Nitrous oxide 

N2O 

Laurent's a-acid 

1 -Nitronaphthaiene> 5 -sulfonic acid 

C10H7O5NS 

Lead oxide (brown) 

Lead dioxide 

PbOz 

Lead plaster 

Essentially a mixture of lead oleate 
with small amounts of glycerol and 
oleic acid ; also lead linoleate 

(Ci7H33C02)2Pb, or 
(C, 7 H 3 lC 02 ) 2 Pb 

Lead white 

Basic lead carbonate 

2 PbC 03 Pb( 0 H )2 

Lead vinegar 

Aqueous solution of basic lead acetate 

Pb(C2H302)2 ■ PbO +aq. 

Leipzig yellow 

Lead chromate 

PbCr 04 

Lemon chrome 

Barium chromate 

BaCr 04 

Lencogen 

Sodium hydrogen sulfite 

NaHS 03 

Leucotrope 

Benzyl-dimethyl-phenyl-ammonlum 

chloride 

CjsHjbNCI 

Ley 

Sodium hydroxide 

NaOH 

Leyden blue 

cf. Cobalt blue 


Lichenic acid 

Fumaric acid 

(CHC02H)2 

Liebman and Studer’s 

1 -Naphthol- 7 -sulfonic acid 

Cto H8O4S 

acid ♦ 

Light oil 

Coal tar distillate up to 170 *^ 0 ., or any 
petroleum oil having a high Baume 
gravity 


Ligroin(e) 

Petroleum distillate, b. p. 120 - 35 °C. 


Lime (unsiaked or quick) 

Calcium oxide 

CaO 

Lime (slaked) 

Calcium hydroxide 

Ca(0H)2 

Lime calcium oxide 

Calcium oxide 

CaO 

Lime saltpeter 

cf. Saltpeter 


Lime water 

Aqueous solution of calcium hydroxide 

Ca(0H)2+aq. 

Liquid arsenic, fuming 

Arsenic trichloride 

ASCI3 

Liquid glass 

cf. Water glass 


Lithopone 

Zinc sulfide and barium sulfate 

ZnS *4-88304 
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Common or Trade Name 

Chemical Synonym 

Formula 

Liver of antimony 

Impure double sulfide of antimony 
and alkali or alkaline earth 


Liver of sulfur 

Mixed potassium sulfides and thio- 
sulfate, or calcium sulfide 


Liver ore 

Mercuric sulfide (red) 

HgS 

Lucidol 

Benzoyl peroxide 

(CfiHsCOzOz 

Lunar caustic 

Fused silver nitrate 

AgNOa 

Lunar cornea 

Silver chloride 

AgCI 

Lye 

Potassium or sodium hydroxide 

KOH or NaOH 

Lysol 

Mixture of crude cresols In aqueous 
soap solution 


M acid 

1 - Ami no-5-n aphthol-7-8ulfonic acid 

C 10 H 9 O 4 NS 

Macquer’s salt 

Potassium arsenate 

KH 2 ASO 4 

Magister of bismuth 

Basic bismuth nitrate 

BiO NOa H 2 O 

Magister of sulfur 

Amorphous precipitated sulfur 

S 

"Magistery" of 

A precipitate, especially a white pre- 
cipitate from metallic solutions 


Magistery of lead 

cf. White lead 


Magnesia alba (levis) 

Magnesium carbonate 

MgCOa 

Magnesia usta 

Magnesium oxide 

MgO 

Magnesia white 

Magnesium oxide or carbonate 

MgO or MgCOa 

Malachite (artificial) 

cf. Brunswick green 


Manganese black 

Manganese dioxide 

Mn 02 

Manganese green 

Barium manganate 

BaMn04 

Manganese white 

Manganese carbonate 

MnCOa 

Marbon white 

cf. Lithopone 


Marignac's salt 

Potassium stannosulfate 

K2Sn(S04)2 

Massicot 

Unfused lead monoxide 

PbO 

Meadow green 

cf. Paris green 


Meat salt 

Ammonium fluoride 

NH 4 F 

Melanpyrit 

Duicitol 

C6H«(0H)6 

Mercurius vitae 

Mixture of antimony oxychloride and 
trioxide 

SbOCI -f Sb203 

Mercury chloride, mild 

Mercurous chloride 

HgCI 

Mercury red precipitate 

Mercuric oxide (red) 

HgO 

Meta 

Metaldehyde 

(CH3CH0)3 

Meta bisulfite 

Sodium metabisulfite 

Na2S205 

Methocel 

Methyl cellulose 


Methyl anol 

Methyl cyclohexanone 

CH 3 C 6 H 9 O 

Methyl-benzanthrene 

9- Mothyl-7-meso-benzanthrone 

C 18 H 12 O 

Methyl-gamma acid 

2-Methylamino-8-naphthol-6-8ulfonic 

acid 

CnHn04NS 

Methylglycoi acetate 

Acetate of glycol monomethyl ether 

CH3C02t52H4 0CH3 

Microcosmic salt 

Sodium ammonium hydrogen phos- 
phate 

NaNH4HP04-4H20 

Middle oil 

Coal tar distillate, b. p. 170-230®C. 


Mild alkali 

Sodium carbonate 

Na2C03 

Mild lime 

Calcium carbonate 

CaCOa 

Milk acid 

Lactic acid 

CH3CH0HC02H 

Milk of barium 

Suspension of barium hydroxide in 
water 

Ba(OH)2“i”aq. 

Milk of lime 

Suspension of calcium hydroxide in 
water 

Ca(OH) 2 +aq. 

Miltkof magnesia 

Suspension of magnesium hydroxide 

Mg(OH) 2 -faq. 


in water 
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Milk of sulfur 

Amorphous sulfur obtained by precipi- 
tation 

S 

Mineral butter 

Antimony trichloride 

SbCia 

Mineral green 

cf. Scheele's green or Brunswick green 


Mineral Hamburg 

cf. Copper carbonate blue 


Mineral orange 

Plumbous plumbate 

Pb304 

Mineral red 

cf. Mineral orange 


Mineral white 

Barium sulfate 

BaS04 

Mitigated caustic 

Fused mixture of 1 part silver nitrate 
and 2 parts potassium nitrate 

AgNOj+KNOs 

Mitis green 

cf. Paris green 


Mittler's green 

cf. Quignet's green 


Mixed acid 

Mixture of nitric and sulfuric acids 

HNO 3 + H 2 SO 4 

Mixed vitriol 

Cupric-ferrous sulfate 

CuS04-3FeS04-28H20 

Mohr's salt 

Ferrous ammonium sulfate 

FeS04(NH4)2S04-6H20 

Monomeric liquid 

Methyl methacrylate 

CH2:C(CH3)C02CH3 

Monsel's salt 

Basic ferric sulfate 

ca. Fo 4 (SO 4 ) 5 (OH) 2 - 10 H 2 O 

Mordant salt 

Basic aluminum acetate 

AI(0H)(C2H302)2 

Moss green 

cf. Paris green 


Mountain green 

cf. Brunswick green 


Mountain vertditer 

cf. Copper carbonate blue 


Mu acid or /i-acid 

1 -Naphthylamme-6-8uifonic acid 

CtoHjOjNS 

“Muriate of" a metal 

Chloride of 


Muriatic acid 

Hydrochloric acid 

HCI 

Muriatic ether 

Ethyl chloride 

C 2 H 5 CI 

Muthmann's liquid 

Acetylene tetrabromide 

(CHBr2)2 

Naphtha (petroleum) 

Petroleum distillate, b. p. 95-1 00®C. 


Naphtha (solvent) 

Coal tar distillate, b. p. 80-110®C. 


Naphthalin 

Naphthalene 

CioHg 

a-Naphthol sulfonic 

2-Naphthol-8-sutfonic acid 

C10H8O4S 

acid B 

^-Naphthol sulfonic 

2-Naphthol-6-suifonic acid 

C10H8O4S ! 

acid S 

/S-Naphthol disulfonic 

2-Naphthol-3, 7-disulfonic acid 

CioH807S2 

acid F 

/3-Naphthol disulfonic 

2-Naphthol-3, 6-disulfonic acid 

CioH807S2 

acid R 

a-Naphthol disulfonic' 
acid S 

a-Naphthol disulfonic 

^ cf. Schoellkopf’s acid 


acid Sch. 


a-Naphthol disulfonic 
acid 



a-Naphthylamlne acidi 
Cl 

a-Naphthylamine disul 
fonic acids D 

3 cf. Cieve's acids 


1- 1-Naphthylamine-4, 6- and 4, 7- 
disulfonic acids 

CioH906NS2 

^-Naphthylamine-di- 

cf. Amlno-R acid 


sulfonic acid R I 

a-Naphthylamine-di- 

1-Naphthylamine-4, 8-di8uifonic acid 

C 10 H 9 O 6 NS 2 1 

sulfonic acid S 1 

Naples yellow 

cf. Antimony yellow 


Natron 

Sodium carbonate 

Na2C03 

Natural gas 

Mixture of gaseous hydrocarbons 

CH 4 , etc. 

Needle of antimony 

Antimony trisuifide 

85283 
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TRADE NAMES OF CHEMICALS WITH SYNONYMS AND FORMULAS 


Common or Trade Neume 

Chemical Synonym 

Formula 

Nevin's white 

cf. Lithopone 


New green 

cf. Paris green 


Nickel black 

Nickel oxide, sesqui- 

NI2O3 

Nickel oxide, green 

Nickel hydroxide 

Ni(0H)2H20 

Nigrot(in)ic acid 

1 , 7 - Di hy droxy- 6 -naphtholc- 3 -sulf onic 
acid 

Cn HsOyS 

Nil alba 

Zinc oxide 

ZnO 

Nitratine 

Sodium nitrate 

NaNOa 

Nitric ether 

Ethyl nitrate 

C2H5ONO2 

Nitro- 1 , 2 , 4 >acid 

1 -Ami no- 8 -nitro- 2 -naphthol- 4 -sul- 
fonic acid 

CioHsOsNzS 

3 -Nitro-flavopurpurln 

3 -Nitro- 1 , 2, 6-trihydroxy-anthra- 
quinone 

CmHtOtN 

Nitro-'ime 

Calcium cyanamide 

CaNCN 

Norbide 

Boron carbide 

B4C 

Nordhausen acid 

Fuming sulfuric acid 

55 % H 2 S 04 + 45 % SOs 

Norge niter 

Calcium nitrate 

Ca(N 03 ) 2 - 4 H 20 

Oil of hartshorn 

cf. Bone oil 


Oil of sweet birch, syn- 
thetic 

Methyl salicylate 

HOC6H4CO2CH3 

Oil of philosophers 

cf. Philosopher’s oil 


Oil of tartar 

Deliquescent potassium carbonate 

K2CO3 

Oil of vitriol 

Concentrated sulfuric acid 

H2S04 

Oil of wine 

Ethyl pelargonate, or a mixture of 

C8H17CO2C2H5 or 


ethyl caprylate and ethyl caprate 

C7H,5C02C2H5 + 
C 9 H 19 CO 2 C 2 HS 

Oil of wintergreen. 

Methyl salicylate 

HOC6H4CO2CH3 

synthetic 



Oil green 

Chromium oxide 

Cr203 

Oil soluble 

cf. Turkey red oil 


Oleine 

cf. Turkey red oil 


Oleum 

Fuming sulfuric acid 

H2SO4 + SO3 

Oleum white 

cf. Lithopone 


Orange cadmium 

Cadmium sulfide 

CdS 

Orient yellow 

Cadmium sulfide 

CdS 

Orr's white 

cf. Lithopone 


Orthoform 

Methyl p-amino-m-hydroxy-benzoate 

(NH2)(0H)C6H3C02CH3 

Oxone , 

Sodium peroxide 

NazOz 

Oxy-dyz-ene 

Mixture of potassium polysulfides and 
potassium thiosulfate 


Oxygon powder 

Sodium peroxide 

NazOz 

Oxysalicylate 

Bismuth subsalicylate 

H 0 C 6 H 4 C 02 Bi( 0 H )2 

Ozogen 

Hydrogen peroxide 

HzOz 

Palite 

Chloromethyl-chloroformate 

CICHzOCOCI 

Pamaquine 

6 -Methoxy- 8 -( 1 -methyl- 4 -diethyl- 

aminobutylamino)-quinoline 

CigHzsONa 

Paradow 

p-Dichlorobenzene 

C6H4CI2 

Paraform 

Paraformaldehyde 

(CH20)3 

Paranaphthalene 

Anthracene 

C6H4(CH)2C6H4 

Paris blue 

Ferric ferrocyanide 

Fe 4 [Fe(CN) 6]3 

Paris green 

Copper acetoarsenite 

Cu(C,H302),-3Cu(A802)3 

Paris red 

cf. Mineral orange 


Paris yellow 

Lead antimonate or lead chromate 

Pb3(Sb04)2 or PbCr04 

Parrot green 

cf. Paris green 


Patgreen 

cf. Paris green 
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TRADE NAMES OF CHEMICALS WITH SYNONYMS AND FORMULAS 


Common or Trade Name 

Chemical Synonym 

Formula 

Pearl ash 

Potassium carbonate 


Pearl white 

Bismuth oxychloride 

BiOCI 

Perborax 

Sodium perborate 

NaB03-4H20 

Perborin 

Sodium perborate 

NaB03-4H20 

Perchloron 

cf. HTH 


Perhydrol 

Hydrogen peroxide (30%) 

H 2 O 2 +aq. 

Permanent green 

cf. Guignet’s green 


Permanent white 

Barium sulfate 

BaS04 

Permutit 

Synthetic hydrated aluminum silicate 
with replaceable sodium 


Peroxydol 

cf. Perborin 


Persian red 

cf. Chrome red 


Petrol 

Petroleum distillate, gasoline 


Petroleum ether 

Petroleum distillate, b. p. 30-60‘’C. and 
other boiling ranges 


Petroline 

Petroleum distillate, b. p. 120-1 50°C. 


Phene 

Benzene 

CsHs 

Phenyl-gamma acid 

2-Phenylamino-8-naphthol-6-sulfonic 

acid 

Ci 6 H, 304 NS 

Philosopher’s egg 

Mixture of salt, sulfur and mercury 

NaCI, S, Hg 

Philosopher's oil 

Linseed oil and powdered brick 


Philosopher’s wool 

Flocculent zinc oxide 

ZnO 

Phosphate rock 

Calcium phosphate 

Ca3(P04)2 

Phosphorus salt 

Sodium ammonium hydrogen 
phosphate 

NaNH4HP04-4H20 

Photophor 

Calcium phosphide 

CaaPz 

Pickle alum 

Aluminum sulfate 

Al2(S04)3 

Pickling acid 

Sulfuric or acetic acid 

H 2 S 04 or HC 2 H 3 O 2 

Picrotol 

Silver picrate 

(N02)3C6H20AgH20 i 

Pink salt 

Ammonium stannic chloride 

(NH4)2SnCl6 

PInolith 

cf. LIthopone 


Plasmochin 

cf. Pamaquine 



Plate sulfate 

Double salt of potassium-sodium 
sulfates 

K2S04Na2S04 

Plessy's green 

Chromium phosphate 

CrP 04 

Plumbo 

Plumbous plumbate 

Pb304 

Polishing powder 

impure stannic oxide 

Sn02 

Ponderous magnesia 

Magnesium oxide 

MgO 

Porcelain white 

cf. Lithopone 


Potash 

Potassium carbonate 

K 2 CO 3 

Potash, caustic 

Potassium hydroxide 

KOH 

Potato oil 

cf. Fusel oil 


Potato spirit 

cf. Fusel oil 


Powder of algaroth 

Antimony oxychloride or a mixture of 
antimony oxychloride and antimony 
trioxide 

SbOCI or SbOCI -f SbzOa 

Precipitated chalk 

Calcium carbonate 

CaC 03 

Preservaline 

Formaldehyde 

HCHO 

Primuline base 

p-Toluidine heated with sulfur 

C28H18N4S3 

Printer’s acetate 

Basic aluminum acetate 

AI(0H)(C2H302)2 

Producer gas 

An artificial heating gas 

28-33% CO. 0.8-4% CO 2 , 
62-64% N 2 

Prunella 

Potassium nitrate 

KNO 3 

Prussian blue 

Ferric ferrocyanide 

Fe 4 [Fe(CN),]j 

Prussic acid 

Hydrocyanic acid 

HCN 
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TRADE NAMES OF CHEMICALS WITH SYNONYMS AND FORMULAS 


Common or Trade Name 

Chemical Synonym 

Formula 

Pthoric acid 

Hydrofluoric acid 

HF 

Pure scarlet 

Mercuric iodide 

Hgiz 

Purple salt 

Potassium permanganate 

KMn04 

Putty powder 

Impure stannic oxide 

SnOz 

Pyroligneous acid 

Crude acetic acid 

HCzHaOz 

Quick lime 

Calcium oxide 

CaO 

Quicksilver 

Mercury 

Hg 

Quicksilver vermilion 

Mercuric oxide (red) 

HgS 

Quinacrinehydrochloride 

3-Chloro-7-methoxy-9-(1-methyl-4- 

diethylaminobutylamino)-acridine 

dihydrochloride 

C23H3oON3CI-2HCI 

2 R acid 

2-Amino-8-naphthol-3, 6 -disuifonic 
acid 

CioHgOyNSz 

Rayon 

Artificial silk 


Rectified spirit 

90-95% Ethyl alcohol 

CzHsOH 4-aQ. 


5-Dihydroxy-naphthalene- 

CioHbOsSz 

Red acid 

3, 7-disulfonlc acid 


Nitric acid of 40° Baume or stronger, 

^ containing dissolved nitrogen oxide 


Red antimony 

Antimony oxysulfide 

Sb 203 • 2SbzS3 

Red arsenic glass 

Arsenic disulfide 

AszSz 

Red liquor 

Aluminum acetate in water 

AI(CzH302)3+aq. 

Red oil 

cf. Turkey red oil 


Red oxide 

Ferric oxide 

Fe203 

Red precipitate 

Mercuric oxide 

HgO 

Red prussiate of potash 

Potassium ferricyanide 

K3Fe(CN)6 

Red stone 

Ferricoxide (rod) 

Fe203 

Reinecke salt 

Ammonium (or potassium) tetrathio- 
cyano-diam mono-chromate 

NH4[Cr(NH3)2(SCN)4lHzO 

RG acid 

1-Naphthol-3, 6 -disulfonic acid 

CioHbOtSz 

Rochelle salt 

Potassium sodium tartrate 

KNaC4H406'4Hz0 

Roman vitriol 

Copper sulfate 

CUSO 4 5HzO 

Rose vitriol 

Cobalt sulfate 

CoS04(7HzO) 

Rosenstiehl’s green 

Barium manganate 

BaMn04 

Ross' white 

cf. Lithopone 


Ruby 

Aluminum oxide 

AIz03 

Ruby arsenic 

Arsenic disulfide 

AszSz 


"l, 8 -Dihydroxy-naphthalene- 
4-sulfonic acid 

CioHbOsS 

S acid ^ 

1-Naphthylamine-4, 8 - 
disulfonic acid 

CioHgOeNSz 


^1-Naphthol-4, 8 -disulfonic acid 

C 10 HBO 7 S 2 

Sal acetosellae 

Potassium hydrogen oxalate 

KHCz04 

Sal alembroth 

Mercuric ammonium chloride 

HgClz-2NH4CIH20 

Sal amarum 

Magnesium sulfate 

MgS04-7HzO 

Sal ammoniac 

Ammonium chloride 

NHaCI 

Sal catharticum 

Magnesium sulfate 

MgS 04 - 7 HzO 

Sal chalybdis 

Ferrous sulfate 

FeS 04 - 7 Hz 0 

Sal culinaris 

Sodium chloride 

NaCI 

Sal de duobus 

Potassium sulfate 

K 2 SO 4 

Sal enixium 

Potassium hydrogen sulfate 

KHSO 4 

Sal ethyl 

Ethyl salicylate 

H0C6H4C02CzH5 

Saleratus 

Sodium hydrogen carbonate 

NaHCOa 

Sal i mac 

Ammonium chloride 

NH 4 CI 

Salimenthoi 

Menthyl salicylate 

HOC6H4COzCioHt9 
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TRADE NAMES OF CHEMICALS WITH SYNONYMS AND FORMULAS 


Common or Trade Name 

Chemical Synonym 

Formula 

Sal prunella 

cf. Prunella 


Sal soda 

Sodium carbonate 

NazCOa-IOHzO 

Salt 

Sodium chloride 

NaCI 

Salt of amber 

Succinic acid 

(CH 2 C 02 H )2 

Salt of hartshorn 

Ammonium carbonate 

(NH4)2C03 

Salt of lemery 

Potassium sulfate 

K 2 SO 4 

Salt of lemonCs) 

Potassiutn hydrogen oxalate 

KHC 2 O 4 H 2 O 

Salt of Saturn 

cf. Sugar of lead 


Salt of Seignette 

cf. Rochelle salt 


Salt of soda 

Sodium carbonate 

NazCOj-UHzO) 

Salt of sorrel 

Potassium hydrogen oxalate 

KHC 2 O 4 H 2 O 

Salt of tartar 

Pure potassium carbonate 

K 2 CO 3 

Salt of tin 

Stannous chloride 

SnClz 

Salt of Venus 

Copper sulfate 

CuS04-5H20 

Salt of wisdom 

cf. Sal alembroth 


Salt of wormwood 

Impure potassium carbonate obtained 
from ashes of wormwood 

K 2 CO 3 

Saltpeter, air 

Mixed calcium nitrate and calcium 
nitrite 

Ca(N03)2+Ca(N02)z 

Saltpeter, Bengal 

Potassium nitrate 

KNO 3 

Saltpeter, Chile 

Sodium nitrate 

NaNOz 

Saltpeter, lime 

Calcium nitrate 

Ca(N03)2-4H20 

Saltpeter, Norway 

Ammonium nitrate 

NH 4 NO 3 

Saltpeter, Norwegian 

Calcium nitrate 

Ca(N03)2-4H20 

Saltpeter rot 

Calcium nitrate 

Ca(N03)2-4H20 

Saltpeter, wall 

Calcium nitrate 

Ca(N03)2‘4H20 

Saits of vitriol 

Zinc sulfate 

ZnS04*7H20 

Saiufer 

Sodium fluosilicate 

NazSIFe 

Sal vegetal 

Potassium tartrate 

K2C4H406 iH 20 

Sal volatile 

Ammonium chloride, or ammonium 
carbonate 

NH 4 CI or(NH 4 ) 2 C 03 

Salzburg vitriol 

Crystals of a mixture of 1 part copper- 
sulfate and 3 parts ferrous sulfate 


Sand acid 

Hydrofiuosilicic acid 

HzSiFs 

Saran 

Polyvinylidene chloride 

(H 2 CCI 2 )* 

Satin spar 

cf. Satin white 


Satin white 

Mixture of aluminum hydroxide, 
calcium sulfate, and calcium oxide 

A 1 ( 0 H) 3 , CaS 04 , CaO 

Saturn red 

cf. Mineral orange 


Scheele's green 

Copper hydrogen arsenite 

CuHAsOs 

Schlippe's salt 

Sodium thioantimonate 

Na3SbS4-9H20 

Schoeilkopf's acid 

( 1-Naphthol-4, 8 -disulfonic acid 

C 10 H 8 O 7 S 2 

( 1-Naphthylamino-4, 8 -disuifonic acid 

CioHgOfiNSz 

Schweinfurth green 

cf. Paris green 


Scotch soda 

Impure sodium carbonate 

Na2C03 

Secaline 

Trimethylamine 

(CH 3 ) 3 N 

Seignette salt 

cf. Rochelle salt 


Seilite 

Sodium sulfite 

NazSOj 

Sericose 

Cellulose acetate 


Sigmaform 

cf. Xeroform 


Slaked lime 

cf. Lime 


Soap dust 

Zinc stearate 

(Ci7H35C02)2Zn 

Soda, washing 

Sodium carbonate 

Na 2 CO 3 - 10 H 2 O 

Soda ash 

Arjhydrous sodium carbonate 

NazCOj 

Soda crystals 

Sodium carbonate 

NazCOa-IOHzO 
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TRADE NAMES OF CHEMICALS WITH SYNONYMS AND FORMULAS 


Common or Trade Name 

Chemical Synonym 

Formula 

Soda lime 

Mixture of sodium hydroxide and 
calcium oxide 

NaOH, CaO 

Soda nitre saliter 

Sodium nitrate 

NaNOa 

Sodium hyposulflte 

Sodium thiosulfate 

NazSzOj-SHzO 

Soft soap 

Potassium soap 


Soluble glass 

cf. Water glass 


Soluble tartar 

cf. Tartar * 


Sorensen's phosphate 

(tri) Sodium phosphate 

Na3P04-12H20 

Soubieran's ammoniacal 
salt 

Mercury ammonium nitrate 

(NH2Hg20)N03 

Spanish white 

Bismuth subnitrate, or calcium 
carbonate 

Bi0N03 H20, orCaCOa 

Spanish whiting 

cf. Spanish white 


Spelter 

Zinc 

Zn 

Splrit(s) of hartshorn 

Aqueous ammonia solution, or 10% 
solution of ammonia in alcohol 

NHa+aq., or NH3+C2H5OH 

Spirit of salt 

Hydrochloric acid 

HCI 

Spirit of wine 

84% Ethyl alcohol 

C2H5OH -|-aq. 

SS acid or 2S acid 

1-Amino-8-naphthol-2, 4-dl8ulfonlc 
acid 

CioHsOtNSz 

Steinbuhl yellow 

Barium chromate 

BaCr04 

Stibiated tartar 

Potassium antimonyl tartrate 

KSb0C4H406 ViH20 

Strontium white 

Strontium sulfate 

SrS04 

Styron 

Polystyrene 

(C6H5CH:CH2), 

Sugar of lead 

Lead acetate 

Pb(C2H302)2'3H20 

Sugar of milk 

Lactose 

C12H22O11 • H2O 

Sulfide white 

cf. Lilhopone 


Sulfur gold 

Antimony pentasulfide 

Sb2S5 

Superphosphate 

Impure calcium hydrogen phosphate 

CaH4(P04)2 

Swedish green 

cf. Scheele's green 


Sweet oil 

Olive oil 


Sylvine 

Potassium chloride 

KCI 

Sylvinite 

Sylvine with rock salt 


Table salt 

Sodium chloride 

NaCI 

Talcum 

Hydrated magnesium silicate 

3MgO -48102 HzO 

Tar camphor 

Naphthalene 

CioHs 

Tarcanum sal de duobus 

Potassium sulfate 

K2SO4 

Tartar 

Crude potassium hydrogen tartrate 

KHC4H4O6 

Tartar, neutral 

Potassium tartrate 

K2C4H4 06 V'2H20 

Tartar, soluble 

Potassium tartrate 

K2C2H4 06-1/2H20 

Tartar emetic 

Potassium antimonyl tartrate 

KSbOC2H406 I/2H2O 

Tartarus 

Potassium tartrate 

K2C4H406-'/2H20 

Tasteless salt 

Sodium dihydrogen phosphate 

NaH2P04'(H20) 

1 5-Tetranltro-naphthalene 1, 2, 5, 8-Tetranitro-naphthalene 

CioH408N2 

Thenard’s blue 

cf. Cobalt blue 


Thioindoxyl 

2-Hydroxy-1-thionaphthene 

CgHeOS 

Tiff 

Barium sulfate 

BaS04 

Tin ash 

Stannic oxide 

Sn02 

Tin crystals 

Stannous chloride 

SnCl2-2H20 

Tin prepare liquor 

Sodium stannate 

Na2Sn03 •3H2O 

Tin protochloride 

Stannous chloride 

SnCl2*2H20 

Tin 8alt(8) 

Stannous chloride 

SnCl2-2H20 

Tin white 

Stannic hydroxide 

Sn(OH)4 

Tolite 

cf. Trotyl 

i ’ ’ 
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TRADE NAMES OF CHEMICALS WITH SYNONYMS AND FORMULAS 


Common or Trade Name 

Chemical Synonym 

Formula 

Tolyl-peri acid 

p-Tolyl-1-naphthylamlne-8-sulfonic 

acid 

CitHisOsNS 

Toughened caustic 

Fused mixture of silver and potas- 
slum nitrates 

95 % AgN03 4 - 5 % KNO3 

Trotyl 

Trinitrotoluene 

CH 3 C 6 H 2 (N 02)3 

TSP 

Trisodium phosphate 

Na3P04(12H20) 

Tungsten white 

Barium tungstate 

BaW04 

Transparent chromium 
oxide 

cf. Guignet’s green 


Triformol 

Paraformaldehyde 

(CH 20)3 

Trisulfonic acid 

Naphthalene- 1 , 3, 6 -trisulfonic acid 

CioHgOgSa 

Turkey red oil 

Sulfonated castor oil 


Turnbull's blue 

cf. Prussian blue 


Tutia 

Zinc carbonate 

ZnC03 

Ultramarine yellow 

Barium chromate 

BaCr04 

Unslaked lime 

cf. Lime 


Vaseline 

Soft paraffin 

CnH2n+2 

Venetian red 

Ferric oxide 

Fe2 03 

Venus crystals 

Copper acetate 

Cu(C2H302)2-6H20 

Verdigris 

Basic copper acetate 

2 Cu(C 2 H 302 ) 2 +CuO 

Verdigris (crystallized) 

Copper acetate 

Cu(C2H302)2-6H20 

Vert de MItis 

cf. Paris green 


Vert de Vienne 

cf. Paris green 


Verte emeraude 

cf. Guignet's green 


Vichy salt 

Sodium hydrogen carbonate, or a 
mixture of salts obtained on evap- 
oration of Vichy water 

NaHCOa 

Vienna green 

cf. Paris green 


Vinegar acid 

Acetic acid 

HC 2 H 3 O 2 

Vinegar naphtha 

Ethyl acetate 

CH 3 CO 2 C 2 H 5 

Viridian 

cf. Guignet's green 


Vitriol 

Sulfuric acid 

H 2 SO 4 

“Vitriolate of" 

Sulfate of 


Wall saltpeter 

cf. Saltpeter 


Washing soda 

Sodium carbonate 

Na 2 CO 3 - 10 H 2 O 

Water gas 

An artificial gas 

43% CO, 49% Hz, 4% CO 2 , 

4% Nz 

Water glass 

Aqueous solution of sodium silicates 

HzO -FNazSIOs +Na2Si04 

Westrosol 

Trichloroethylene 

CHChCCIz 

White acid 

Mixture of ammonium fluoride and 
hydrofluoric acid 

NH4F + HF 

White alkali 

Refined sodium carbonate 

NazCOa 

White arsenic 

Arsenous oxide 

AS 2 O 3 

White caustic 

Sodium hydroxide 

NaOH 

White copperas 

Zinc sulfate 

ZnS04-7Hz0 

White lead 

Basic lead carbonate 

2PbC03+Pb(0H)2 

White lead, sublirhed 

Basic lead sulfate 

PbS04PbO 

White precipitate 

Mercury ammonium chloride 

NHzHgCI 

White tar 

Naphthalene 

CioHe 

^ White vitriol 

Zinc sulfate 

ZnS04-7H20 

White wax 

Beeswax, bleached 


Wool mordant 

Chromium sulfate 

Crz(S04)3-*H20* 

Xanthiosite 

Nickel arsenate 

Ni 3 (As 04)2 

Xeroform 

Bismuth tribromophenate 

CO. BiOH(C 6 H 20 Br 3 )z • BI 2 O 3 


0, 15, or 18. 
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Common or Trade Name 

Chemical Synonym 

Formula 

Yellow acid 

1, 3-Dlhydroxy-naphthalene-5, 7-di- 
sulfonic acid 

Cl 0 Ha 0382 

Yellow lead oxide 

Lead monoxide 

PbO 

Yellow precipitate 

Mercuric oxide, yellow 

HgO 

Yellow prussiate of 
potash 

Potassium ferrocyanide 

K4Fe(CN)6-3H20 

Yellow wax 

Beeswax 


Zinc baryta white 

cf. Lithopone 


Zinc blende 

Zinc sulfide 

ZnS 

Zinc chrome 

cf. Zinc yellow 


Zincolith 

cf. Lithopone 


Zinc powder 

Zinc oxide 

ZnO 

Zinc sulfide white 

cf. Lithopone 


Zinc vitriol 

Zinc sulfate 

ZnS04-7H20 

Zinc white 

Zinc oxide 

ZnO 

Zinc yellow 

Zinc chromate 

ZnCr 04 
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URINE 

Normal Range of Composition 


Color : slightly yellow to amber 
Quantity: 1000 to 1500 cc./24 hrs. 
Specific Gravity: 1.008 to 1.030^“ 
pH: 5.5 to 7.5 
Sugar: 0.015% 

Total: 7 to 20 grams/ 24 hrs. 
Nitrogen * Amino Acid: 0.15 to 0.30 
grams/24 hrs. 

Urea: 12 to 35 grams/ 24 hrs. 
Ammonia: 0.6 to 1.2 grams/ 24 hrs. 
Creatinine: 0.8 to 2.0 grams/ 24 hrs. 
Creatinine Coefficient: 22 to 30 milli- 
grams creatinine per kg. per day. 

Uric Acid: 0.3 to 0.8 grams/ 24 nrs. 


Hippuric Acid: 0.7 grams/ 24 hrs. 
Chlorides (NaCl): 10 to 15 grams/24 
hrs. 

Phosphorus (P): 1.2 grams/ 24 hrs. 

Total: 1.2 gram8/24 hrs. 
Inorganic: 1.0 grams/ 24 
Sulfur (S) * hrs. 

Ethereal: 0.1 grams/24 
hrs. 

Sodium (Na ) : 2.5 to 4.0 grams/ 24 hrs. 
Calcium (Ca ) : 0.1 to 0.3 grams/ 24 hrs. 
Potassium (K ) : 1.5 to 2.0 grams/24 hrs. 
Magnesium (Mg): 0.1 to 0.2 grams/ 24 
hrs. 


BLOOD 

Volume* and Normal Range of Composition 


pH: 7.35 to 7.45 

Sugar: 70 to 120 milligrams/ 100 cc. 
Urea: 24 to 32 milligrams/ 100 cc. 

Non-Protein: 25 to 32 
milligrams/ 100 cc. 

Nitrogen Amino Acid: 5 to 8 milli- 
grams/ 100 cc. 

Creatinine: 1 to 2.5 milligrams/ 100 cc. 
Creatine (cells): 6 milligrams/ 100 cc. 
Uric Acid: 2 to 3 milligrams/ 100 cc. 


Creatinine: 


VOLUME 


PLASMA 


Adult Male: 
Adult Female: 
Adult Male: 


HEMOGLOBIN 


Chlorides (NaCl): 450 to 500 milli- 
illigrams/lOO cc. grams/ 100 cc. 

grams/ 100 cc. Phosphates (P) (serum): 3 to 7 milli- 

itein: 25 to 32 CTams/100 cc. 

•ains/100 cc. CeJcium (Ca) (serum): 9 to 11 milli- 

Icid: 5 to 8 milli- grams/ 100 cc. 

/lOO cc. Cholesterol: 140 to 180 milligrams/ 

milligrams/ 100 cc. 100 cc. 

milligrams/ 100 cc. COz Combining Power (plasma): 49 

illigrams/100 cc. to 65 cc./lOO cc. 

^ , 89.1 cc./kg. body weight 

3410 cc./sq. meter body surface 
cc./kg. body weight 
’ 3075 cc./sq. meter body surface 

cc./kg. body weight 
* 1958 cc./sq. meter body surface 

Ppmal#*- cc./kg. body weight 

1848 cc./sq. meter body surface 
Adult Male: 16.7 grams/ 100 cc. blood 
Adult Female: 14.4 grams/ 100 cc. blood 


Adult Female: 


RED BLOOD CORPUSCLES 


WHITE BLOOD CORPUSCLES { 


7 to 8 thousand/cubic millimeter 
10 thousand/cubic millimeter 


*Rowntree, Brown and Roth^ Volume of Blood and Plasma, published by W. B. Saunders Co., 
Philadelphia (1929). 
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COMPOSITION AND 

See also special tables on 

Proteins contain the elements of carbon, oxygen, hydrogen, nitrogen and often 
among others sulfur and phosphorus, thus furnishing the elements for the building 
and repairing of tissue as well as energy for heat smd muscular power. It is 
supplied by vegetable proteins — ^grain foods, legumes and nuts, and ammal proteins 
— ^flesh foods, eggs and dairy foods. Fats contain the elements of carbon, hydrogen 
and oxygen and are utilized for heat and muscular power; the excess is stored as 
fat in the body. The sources of this type of food are the vegetable and animal fats 
or oils. Carbohydrates contain the elements of carbon, hydrogen and oxygen; they 
furnish fuel for heat and muscular energy. The excess is transformed and stored in 
the body as fat. l^a^er contains the elements o:^gen and hydrogen and is a neutral 
substance which does not furnish energy but is necessary for the digestive fluids, 
for transporting soluble substances in the blood and lyrnph, for maintaining proper 
dilution of soluble substances in the body, for excreting soluble wastes and for 
regulating the temperature of the body. It is furnished by fluids taken (water, 
beverages, soups, etc.), by the water content of solid foods and by that formed in 
metabolism. Mineral salts share in forming bones, teeth, blood, etc. and aid in 
digestion and metabolism. Among such minerals are the following elements. A/um- 
inurn occurs only in traces and is probfibly of very little importance. Arsenic is an 
acid forming element occurring in traces in many euiimal and vegetable foods; it is 
probably of very little importance. Calciam, a basic forming element, is a sinew and 
muscle mineral and maintains the bone structure. The amount required per day is 
0. 7 to 1 gram calcium oxide (CaO). It is supplied by watercress, turnip-tops, dande- 
lions, spinach, lettuce, tomatoes, lemons, oranges, strawberries, cranberries, cheese, 
milk, buttermilk, wheat, oats, rye, barley, peas, lentils, and nuts. Chlorine, an acid 
forming element, is a secretion mineral. The amount required per day is 6 to 8 
grams. It is supplied by table salt, lettuce, spinach, cabbage, beets, parsnips, milk, 
cheese, strawberries, bananas, pineapples, grapes, potatoes, beans, barley, corn, 
oats, peas, and sea foods. Fluorine, an acid forming element, furnishes a substance 
needed in building tooth enamel and eye tissue. It is supplied in minute amounts 
by vegetables, fruits, eggs, milk and seeds. Iodine, an acid forming element, is 
a gland mineral. It is supplied by iodized salt, salt water fish, asparagus, cabbage, 
green peas, and beans, rice, potatoes, lettuce, mushrooms, tomatoes, grapes, pears, 
and pineapples. Iron is a blood mineral occurring in the red blood cells. The amount 


No. 

Name 

% 

Protein 

% 

Fat 

% 

Carbo- 

hydrate 

%Ca 

Ash 

%P 

% Fe 

% 

Fiber 

1 

Almonds E. P. 

21.0 

54.9 

17.3 

0.239 

0.465 

0.00407 

2.0 

2 

Apples, fresh 

0.4 

0.5 

14.2 

0.007 

0.012 

0.00038 

1.2 

3 

Apricots E. P., fresh 

1.0 

0.1 

12.9 

0.014 

0.025 

0.00152 


4 

Apricots, dried 

4.7 

1.0 

62.5 

0.066 

0.117 

0.00726 

2.6 

5 

Artichokes, jer. E. P. 

2.4 

0.1 

16.5 





6 

Asparagus, fresh 

1.8 

0.2 

3.3 

0.025 

0.039 

0.00079 

0.8 

7 

Avocado 

2.0 

23.2 

6.7 




0.7 

8 

Bacon, raw 

10.5 

64.8 


0.006 

0.108 

0.0P131 

0.5 

9 

Bacon, cooked 

21.3 

64.6 


0.013 

0.213 

0.0027 

1.0 

10 

Bananas E. P. 

1.2 

0.2 

23.0 

0.009 


0.00176 

1.0 

11 

Barley 

8.5 

1.1 

77.8 

0.043 


0.00358 

0.3 

12 

Beans, navy, cooked 

7.5 

0.6 

19.8 

0.054 

0.157 

0.00317 

1.4 

13 

Beans, navy, dried 

22.5 

1.8 

59.6 

0.162 

0.471 

0.00952 

4.4 

14 

Beans, soya 

37.0 

17.2 

28.0 




4.4 

15 

Beans, lima, E.P., fresh 

7.1 

0.7 i 

22.0 

0.028 

0.133 

0.00176 

0.8 

18 

Beans, lima, dried 

18.1 i 

1.5 { 

65.9 

0.071 

0.338 

0.01166 

4.6 

17 

Beans, string, raw 

2.3 

0.3 

7.4 

0.046 

0.052 

0.0011 

1.9 

18 

Beef, misc. cuts, lean 

22.4 1 

2.9 


0.013 

0.241 

0.00253 


19 

Beef, fatty 

16.2 1 

24.4 1 

, i 

0.009 

0.175 

0.00198 

.... 
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USE OF FOODS 

Vitamins, and Fats and Oils. 

required per day is 0 . 006 to 0 . 012 grams. It is supplied by lettuce, spinach, turnip- 
tops, asparagus, leeks, onions, cabbage, artichokes, radishes, pumpkin, oats, rice, 
rye, beeuis, mushrooms, grapes, reusins, strawberries, gooseberries, cherries, prunes, 
grapefruit, pineapple, currants, and almonds. Magnesium is an alkaline mrming 
element which is a cell-building substance maintaining chiefly teeth, bone and 
muscular tissue. The amount required per day is 0.3 to 0.5 g magnesium oxide 
(MgO). It is supplied by dandelions, lettuce, watercress, turnip-tops, cabbage, 
celery, asparagus, tomatoes, berries, lemons, bananas, oranges, hmes, pineapfHe, 
raisins, almonds, walnuts, wheat, oats, rice, and barley. Phosphorus is an acid form- 
ing element which is necessary for the building of nervous tissue, bones, and teeth. 
The amount required per day is 3 to 4 grams of the oxide (P2O5). It is supplied 
by eggs, milk, sea foods, liver, asparagus, cress, turnips, beems, lentils, figs, prunes, 
currants, apples, berries, wheat, oats, barley, rice, and rye. Potassium is a strong 
alkaline element helping to make the tissues elastic. The amount required per day 
is 2 to 3 grams of the oxide (K2O). It is supplied by potato skins, spinach, beans, 
turnips, parsnips, lettuce, tomatoes, rhubarb, huckelberries, limes, and lemons. 
Silicon, an acid forming element, supplies a substance necessary for building hair, 
nails, skin and teeth. It is supplied by egg whites, meat, nuts, lettuce, dandelions, 
asparagus, onions, radishes, cucumbers, celery, strawberries, apples, apricots, 
cherries, prunes, mushrooms, olives, oats, rye, and millet. Sodium, a strongly alkaline 
element, aids digestion and is a blood and gland mineral. The amount required per 
day is 4 to 6 grams of the oxide (Na20). It is supplied by table salt, spinach, dande- 
lions, cabbage, beets, cauliflower, asparagus, carrots, beets, cucumbers, turnips, 
strawberries, figs, prunes, apricots, olives, tomatoes and milk. Sulfur is an acid 
element utilized in building protein tissue. The amount required per day ia 2 to 
3.5 grams of the oxide (SO3). It is supplied by eggs, cabbage, fish, meats, corn, 
cheese, brussels sprouts, string beans, lima beans, raspberries, cranberries, and 
raisins. Manganese is a tissue mineral and mds in carrying oxygen from the lungs to 
the cells. It is supplied in endive, watercress, parsley, almonds, walnuts, and egg yolks. 

Abbreviations: A. P., food as purchased including refuse; Ca, calcium; E. P., 
edible portion of food; Fe, iron; P, phosphorus; var., variable; — , no appreciable 
amount of vitamin; -f, vitamin present; -f*-}-, good source of vitamin; 
excellent source of vitamin; ?, evidence is doubtful. 


Kg. 

calorics 
per lOOg. 

Vitamin 

100 Gram Portion 

No. 

A 

li 

c 

1> 

K 

667 


44 

? 




1 

63 

-f 

-f 

44 




2 

56 

? 

? 

— to + 



Va cup 

3 

278 







4 

77 







6 

23 

+ 4-* 

444 

? 

? 


12 stalks, 5 inch 

6 

122 

+ 4 

-I- + 

? 




7 

625 

— to 4 


? 




8^ 

667 

— to 4 

+ 

? 



26 slices ]/»x1 14x3 inches 

9 

99 

4 to 44 

4 

44 

? 

? 

Yz large 

10 

363 

? 

44 

? 

? 

sprouted 4 

Yz cup 

11 

117 

4 

44 

? 

? 


Yz cup 

12 

353 

4 

44 

? 

? 

sprouted 4 

Yz cup 

13 

231 

4 

44 

— 

? 

sprouted 4 

Yz cup 

14 

123 






Yz cup 

15 

358 






Yz cup 

16 

43 

44 

44 

44 

? 

? 

Yi cup 

17 

119 

4 

4 

— to 4 

7 

4 

Vix4x4 inches 

18 

284 

4 

4 

— to 4 

? 

4 

14x4x4 inohee 

19 


Abaont Jn bleached variety 
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No. 

Name 

% 

Protein 

% 

Fat 

% 

Carbo- 

hydrate 

1 

Beef, lean roast 

23.0 

12.0 


2 

Beef, dried 

30.0 

6.5 


3 

Beet greens 

2.2 

3.4 

3.2 

4 

Beets 

1.6 

0.1 

9.7 

5 

Biscuits, baking powder 

8.6 

8.9 

50.0 

6 

Blackberries 

1.2 

1.1 

11.9 

7 

Blueberries 

0.6 

0.6 

15.1 

8 

Bologna sausage 

17.6 

16.6 

3.3 

9 

Bran 




10 

Bread, graham 

8.9 

1.8 

52.1 

11 

^read, rye 

9.0 

0.6 

53.2 

12 

Bread, white, milk 

9.6 

1.4 

51.4 

13 

Bread, whole wheat, milk 

9.7 

0.9 

49.7 

14 

Butter 

1.0 

85.0 


15 

Buttermilk 

3.0 

0.5 

4.8 

16 

Brussels sprouts 

1.5 

0.1 

3.4 

17 

Cabbage 

1.6 

0.3 

5.6 

18 

Cake 

7.5 

11.1 

57.1 

19 

Cantelope, E. P. 

0.6 


5.8 

20 

Carrots 

1.1 

0.4 

9.3 

21 

Cauliflower, E. P. 

1.8 

0.5 

4.7 

22 

Celery 

1.1 

0.1 

3.3 

23 

Cheese 

27.7 

36.8 

4.1 

24 

Cheese, cot^ge 

20.9 

1.0 

4.1 

25 

Cherries, E. P. 

1.3 

0.5 

13.3 

26 

Chestnuts 

6.3 


40.3 

27 

Chicken, E. P. 

21.5 



28 

Chocolate, bitter 

12.9 

48.7 

30.3 

29 

Chocolate, milk 

8.0 

34.9 

51.1 

30 

Cocoa, dry 

20.0 

28.0 

36.0 

31 

Cocoanut 

6.3 

57.4 

31.5 

32 

Codfish, fresh 

16.7 

0.3 


33 

Codfish, salt, cooked 

42.3 

0.5 


34 

Cod liver oil 


100 


35 

Cookies, plain 

5.8 

15.0 

58.3 

36 

Corn, canned 

3.1 

1.1 

19.7 

37 

Cornbread 

6.2 

7.0 

39.0 

38 

Cornflakes 

5.5 

1.5 

81.0 

39 

Corn meal, cooked 

1.4 

0.8 

11.9 

40 

Corn starch 



90.0 

41 

Corn syrup 



75.0 

42 

Crackers, graham 

10.0 

9.0 

73.0 

43 

Crackers, soda 

6.6 

8.8 

68.8 

44 

Cranberries, A. P. 

0.4 

0.7 

11.3 

45* 

Cream, 20% 

2.8 

22.0 

2.7 

46 

Cucumber 

0.8 

0.2 

3.1 

47 

Currants, fresh 

1.6 

0.4 

12.7 

48 

Currants, dried 

2.4 

1.7 

74.2 

49 

Dates 

2.1 

2.8 

78.4 

50 

Doughnuts 

6.6 

22.2 

54.4 

51 

Duck 

18.3 

19.0 


52 

Eggs, whole 

13.4 

10.4 


53 

Eggs, white 

12.3 

0.57 


54 

Eggs, yolk 

15.3 

33.3 


55 

Endive 

1.0 

KB 

mm 

56 

Figs, dried 




57 

Flour, buckwheat 


■a 



COMPOSITION AND 


%Ca 


Ash 


%P 


%Fe 


Fi^er 


0.013 

0.017 


0.029 

0.060 

0.017 

0.020 

0.003 

0.120 

0.050 

0.024 

0.027 

0.05 

0.015 

0.105 

0.027 

0.045 

0.044 

0.017 

0.056 

0.123 

0.078 

0.931 

0.208 

0.019 


0.012 

0.092 


0.120 

0.059 

0.018 


0.025 

0.006 

0.055 

0.018 

0.005 


0.006 

0.020 

0.022 

0.018 

0.086 

0.016 

0.026 

0.082 

0.065 


0.010 

0.066 

0.014 

0.140 

0.104 

0.162 

0.039 


0.248 

0.323 


0.039 

0.106 

0.034 

0.008 

0.030 

1.215 

0.218 

0.148 

0.093 

0.175 

0.017 

0.097 

0.120 

0.029 

0.086 

0.015 

0.046 

0.061 

0.037 

0.683 

0.172 

0.031 


0.232 

0.455 


0.720 

0.155 

0.192 


0.058 

0.103 

0.102 

0.190 

0.039 


0.103 

0.100 

0.011 

0.013 

0.067 

0.033 

0.038 

0.195 

0.072 


0.197 

0.180 

0.014 

0.527 

0.038 

0.116 

0.226 


0.00274 

0.00339 

0.00355 

0.00236 

0.0007 

0.0010 

0.0017 

0.0013 

0.00852 

0.0025 

0.0016 

0.0009 

0.0016 

0.0002 

0.0003 

0.00223 

0.00034 

0.0008 

0.00051 

0.00107 

0.00143 

0.00077 

0.00138 


0.00046 

0.00410 

0.00070 

0.00315 


0.0032 

0.00267 

0.00034 


0.0006 

0.00051 

0.0007 

0.00055 

0.0002 


0.0008 


0.002 

0.0006 

0.0002 

0.00035 

0.00070 

0.00474 

0.00507 


0.00171 

0.00252 


0.008 


0.00396 

0.00320 


0.9 


2.5 


18 

1.1 

0.5 

0.2 


1.1 


2.1 

1.1 


0.98 


0.2 

1.8 


0.5 

0.2 

0.2 

0.2 


1.5 


1.5 


0.7 

3.2 

18.2 

5.5 


1.8 

0.4 
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Kg. 

calories 
per lOOg. 


+ + + + + 


+to + -|- + 


? ? 

+ + + + + 

— to+ + 


+ 

~to+ -h 

++ 


100 Gram Portioo 


V4x2>/1x 5 inches 
6 slices 4x6 inches 
Vz cup 
Vs cup 

6 small 

1 cups 
Vz cup 

3 slices 14x4x4 inches 

2 cups 

334 slices, Vb inch 
3H slices, Vb inch 
334 slices, Yb inch 
334 slices, Vb inch 

7 tablespoons 
14 cup 
Vzcup 

1 14 (raw) (cooked) cups “*7 
2x3x3 inches 

34 of 414 inch melon 19 

Vz cup 20 

Yz cup 21 

4 stalks 22 

1x2x3 inches 23 


14 broiler 
314 squares 

3 bars 214x514x14 Inches 
40 teaspoons 
5^4 cups 
1x114x4 inches 
14 cup flakes 
7 tablespoons 
8, 214 inches diameter 
Vb cup 

2 slices, 1x2x2 inches 
314 cups 
14 cup 

16 tablespoons 
5 tablespoons 
1 0 crackers , 

22 crackers ^3 

1 cup ^ 

14 cup ^5 

One 114x3 inches ^ 

14 cup ^7 

Yz cup ^8 

14 49 

1 60 

2 slices, 14x1 14x1 % inches 81 
2 

3 whites 
7 yolks 
14 head 
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COMPOSmON AND 


No 

Name 

% 

Protein 

% 

Fat 

% 

Carbo- 

hydrate 

%Ca 

Ash 

%P 

%Fe 

1 

Flour, graham 

13.3 

2.2 

71.4 

0.018 

0.289 

0.00370 

2 

Flour, white 

11.2 

1.0 

74.9 


0.092 

0.00091 

3 

Flour, whole wheat 

13.8 

1.9 

71.9 


0.238 

0.0025 

4 

Frankfurters 

19.6 

18.6 

1.1 

0.011 

0.206 

0.00172 

6 

Fudge 

2.0 

5.6 

73.6 

0.040 

0.072 

0.0004 

6 

Gelatin 

91.4 

0.1 





7 

Goose 

16.3 

36.2 


0.009 

0.176 

0.00202 

8 

Gooseberries 

0.8 

0.4 

10.1 

0.035 

0.031 

0.00047 

9 

Grapes, E. P. 

1.4 

1.4 

14.9 

0.019 

0.031 

0.00136 

10 

Grapefruit, E. P. 

0.5 


10.1 

0.021 

0.020 

0.00027 

11 

Gravy, meat stock 

0.9 

8.6 

4.5 

0.002 

0.008 


12 

Halibut 

18.6 

6.2 


0.020 

0.213 

0.00093 

13 

Ham, fresh, lean 

25.0 

14.4 


0.014 

0.269 

0.00165 

14 

Ham, smoked, nied. fat 

16.3 

38.8 


0.011 

0.211 

0.00108 

15 

Heart, beef 

16.0 

20.4 


0.009 

0.172 

0.00435 

16 

Hickory nuts 

15.4 

67.4 

11.4 



0.00238 

17 

Hominy, cooked 

1.1 


11.2 

0.002 

0.020 

0.0001 

18 

Ice cream 

2.1 

15.5 

18.3 

0.072 

0.056 

0.00017 

19 

Kidney, veal 

16.9 

6.4 


0.009 

0.171 

0.00414 

20 

Lamb chops, E. P. 

18.7 

28.3 

. , , , 

0.011 

0.202 

0.00148 

21 

Lamb, roast 

19.7 

12.7 

.... 

0.012 

0.216 

0.00167 

22 

Lard 


100 





23 

Lemons, E. P. 

0.9 

0.6 

8.7 

0.036 

0.022 

0.0006 

24 

Lentils, dry 

25.7 

1.0 

59.2 

0.107 

0.438 

0.0086 

25 

Lettuoe 

1.2 

0.3 

2.9 

0.043 

0.042 

0.00042 

26 

Liver, beef, raw 

20.4 

4.6 

1.7 

0.011 

0.213 

0.0083 

27 

Liver, calves, raw 

19.0 

5.3 


0.009 

0.171 

0.0054 

28 

Lobster 

16.4 

1.8 

0.4 

0.018 

' 0.188 

0.00044 

29 

Loganberries 

1.0 

! 0.6 

15.0 



1 

30 

Macaroni, cooked 

2.5 

0.2 

14.2 

0.004 

0.025 

0.00021 

31 

Mackerel 

18.7 

7.1 


0.020 

0.213 

0.00075 

32 

Mayonaise dressing 

1.3 

83.8 


0.007 

0.018 

0.00025 

33 

Milk, whole • 

3.3 

4.0 

5.0 

0.122 

0.096 

0.00024 

34 

Milk, skim 

3.4 

0.3 

5.1 

0.122 

0.096 

0.00025 

35 

Milk, evaporated 

9.6 

9.3 

11.2 

0.364 

0.278 

0.0009 

36 

Milk, condensed 

8.8 

8.3 

54.1 

0.300 

0.235 

0.0006 

^7 

Molasses 

2.4 


69.3 

0.211 

0.044 

0.00797 

38 

Mushrooms 

3.5 

0.4 

6.0 

0.017 

0.108 

0.00314 

39 

Noodles, cooked 

2.0 

2.9 

16.5 




40 

Oatmeal, uncooked 

16.7 

7.3 

66.3 

0.069 

0.392 

0.00380 

41 

Oatmeal, cooked 

2.8 

0.5 

11.5 

0.011 

0.065 

0.00059 

42 

Oleomargerine 

1.2 

83.0 





43 

Olives, green 

0.8 

20.2 

8.5 

0.122 

0.014 

0.00211 

44 

Olives, ripe 

1.4 

21.0 

3.5 




45 

Olive oil 


100 





46 

Onions 

1.6 

0.3 

9.0 

0.034 

0.045 

0.00030 

47 

Orange, E. P. 

0.9 

0.2 

11.2 

0.045 

0.021 

0.00066 

48 

Orange juice 



9.0 

0.029 

0.016 

0.00028 

49 

Oysters 

6.2 

1.2 

3.7 

0.052 

0.165 

0.00314 

50 

Parsley 






0.01 921 

61 

Parsnips 

1.6 

0.5 

13.5 

0.059 

0.076 

0.00107 

62 

Peaches, canned 

0.7 

0.1 

10.8 




63 

Peaches, E. P., fresh 

0.5 

0.1 

12.0 

0.016 

0.024 

0.00036 

54 

Peanuts 

25.8 

38.6 

24.4 

0.071 

0.399 

0.00231 

65 

Peanut butter 

29.3 

46.6 

17.1 

0.072 

0.396 

0.0018 

56 

Pears, canned 

0.4 

0.3 

17.6 

0.008 

0.014 

0.00024 

57 

Pears, E. P.. fresh 

0.7 

0.4 

16.8 

0.015 

0.026 

0.00046 



* 6 m also special tables 
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Kg. 

oaloriea 
per l^Og. 

Vitamin 

100 grcun Portion 

No. 

A 

B 

C 

D 

1 

359 






^ cup 

1 

353 

— 

— to + 

— 

— 


y* cup 

2 

370 

+ 

++ 

— 

? 

+ 

V 4 cup 

3 

250 






3 links 

4 

356 






1 cubic inch 

5 

367 







6 

391 

— to + 

4- 

? 




7 

47 





Vz cup 

8 

78 

4- 

4-to4- 4- 

+ 



24 grapes 

9 

44 

+ 

+ + 

+ + + 

— 

— 

Vi 4 inch diameter 

10 

99 






Vi cup 

11 

121 

— to-f 

+ 

? 

— 


Vix14ix4 inches 

12 

236 

— to + 

4-4- 





Vix3x4Vi inches 

13 

414 

— to 4- 

4-4- 





Vix4Vix4Vi inches 

14 

255 

4- 

+ + 

+ 



1x2x3 inches 

15 

714 

? 

+ + 

? 



Vi cup 

16 

49 






17 

222 







18 

125 

4-4- 

4- + 

+ 



Vz cup diced 

19 

330 

— to 4- 

4- 

? 



3 

20 

193 

—to 4- 

+ 

? 



Vix4x4 inches 

21 

900 

—to 4- 





— to + 


10 tablespoons 

22 

44 

4- 

+ 4- 

4 - 4 - 4 . 



1 lemon 

23 

357 

+ 






3 cups 

24 

20 

4“ to 4" 4- 

+ + 

+ + + 

+ 

+ 

Vfi head 

25 

133 

4--f-to4--f -f 

+ + 

? 



Vix3x6 inches 

26 

124 

4- 4- to 4- 4- 4- 

+ + 

? 



Vix3x6 inches 

27 

83 

—to 4- 

+ 

? 

— 


Vi cup 

28 

69 






1 Vi cups 

29 

69 






Vi cup 

30 

139 

4- 

+ 

? 

— 


1x2x3 inches 

31 

760 






Vi cup 

32 

69 

4-4- + 

+ + 

+ 

+ 

var. 

Vi cup 

33 

37 

+ 

4- + 

— to + 



Vi cup 

34 

172 

+ + + 

+ + 

— to + 

+ 


H cup 

35 

334 

+ + + 

+ + 

1 + 

+ 


H cup 

36 

287 



1 + 





5Vi tablespoons 

37 

42 

— to + 

? 





Vi cup (canned) 

38 

92 





Vi cup 

39 

397 

— to + 

: + + 

— 


+ 

1}i cups 

40 

62 

— to + 

+ + 

— 


+ 

Vi cup 

41 

752 

— to + 




-f. 

7 tablespoons 

42 

225 





10 

43 

209 






20 

44 

900 

— to + 

— 

— 

1 

+ 

Vi cup 

45 

46 

— to + 

+ + 

+ to + + 



3 medium size 

46 

SO 

? 

? 

+ + + 



1, 2 Vi inch diameter 

47 

36 

— to + 

+ + 

+ + + 



Vi cup 

48 

50 

++♦ 






4 large 

49 


? 

+ + 

? 



5 inch bunch 

50 

66 

— to + 

+ + 

? 



Vi cup 

51 

47 

+to + + 

+ 

+ to+ + 



Vi peach + 1 tbs. juice 

52 

51 

+to + + 

*4" 

+ + 



1 medium size 

53 

548 


4-4- 

? 



Vi cup 

54 

622 


4-4- 

? 



6 tablespoons 

55 

75 


? 

— ^to+ 



2 halves + 3 tbs. juloo 

96 

70 


4-to + + 

+ 



1 medium size 

57 


Raw 










COMPOSmCW AND 


% % % 

Protein Fat Carbo- 

hydrate I % Ca 



0.00177 

0.0016 

0.00258 

0.00041 

0.00035 

0.00063 

0.00022 

0.00032 

0.00077 

0.00154 

0.00126 

0.00022 

0.00085 

0.00106 

0.00096 

0.0012 

0.00108 

0.0040 

0.00517 

0.00207 

0.0011 

0.00410 

0.0011 

0.00101 

0.00136 

0.005 

0.00099 

0.00099 

0.00086 

0.0002 

0.00083 


0.0045 

0.00021 

0.00660 

0.00055 


0.00025 

0.00060 

0.00060 


0.00070 
0. 00243 
0.00598 
0.00214 
0.00721 . 
0.00023 
0.00042 
0.00187 











USE OF FOODS 



Va cup I 

Vi cup 
Vi cup 
1 large size 

of 9 inch diameter 
’/^of 9 inch diameter 
Vi cup, diced 
Vi cup, diced 8 

3 medium size 9 

9 cups 10 

1 chop Yz inch thick 11 

1 chop Yz inch thick 12 

2Ys links, 3x314 inches 13 

1, 214 inch diameter 14 

1 14, 214 inch diameter 15 

cup 16 

14 cup 17 

14 large size 18 

50 to 60 large chips 19 

3 medium size 20 

4 prunes + 3 tbs. juice 21 

5 cups 22 

5 cups 23 

14 cup, cooked 24 

^3 medium size 25 

10, 1 inch diameter 26 

Vi cup 27 

1 14 cup 28 

1 cup 29 

14 cup, cooked 30 

14 cup 31 

^x3x4 inches 32 

14 cup 33 

4, 314 inches 34 

Vi cup 35 

3)4 biscuits 36 

14 cup 37 

M cup 38 

14 cup, mashed 39 

14 cup 40 

1 cup 41 

Vi cup 42 

Vi cup 43 

3/4x214x3 inches 44 

)4 cup 45 

1 medium size 46 

14 cup 47 

2 slices, 14x3x314 inches 48 

2 slices, 14x3x314 inches 49 

14 cup, cooked 60 

1 chop, Vi inch thick 51 

14 cup, chopped 62 

Vi cup 53 

3 cups 54 

1 V'2x2l4x214inche8 65 

1x2x3 inches 56 

614 cakes 67 

1 2slices, 14x1 14x314 inches 56 
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COMPOSITION OF MILK FROM VARIOUS MAMMALS 


Mammal 

Specific 

Gravity 

Water 

Casein 

Total 

Albumin Proteins 

Fat 

Sugar 

Ash 

Total 

Solids 

Asa 

1.0320 

90.12 

0.79 

1 .06 

1.85 

1 .37 

6.19 ‘ 

0.47 

9.88 

Bitch 

1 .0350 

75.44 



11.17 

9.57 

3.09 

0.73 

24.56 

Buffalo 

1 .0350 

82.25 



5.05 

7.51 

4.44 

0.75 

17.75 

Camel 

1 .0420 

86.57 



4.00 

3.07 

5.59 

0.77 

13.43 

Cow 

1 .0313 

87.27 

2.88 

6.51 

3.39 

3.68 

4.94 

0.72 

12.73 

Cow colustrum 

1 .0420 

75.07 

4.19 

12.99 

17.18 

3.97 

2.28 

1.53 

24.93 

Dolphin 


41.00 



11 .00 

46.00 

1.30 

0.60 

59.00 

Elephant 

1 .0313 

79.30 



2.51 

9.10 

8.59 

0.50 

20.70 

Qoat 

1 . 0305 

86.88 

2.87 

6.89 

3.76 

4.07 

4.64 

0.85 

13,12 

Human 

1.0298 

87.58 

0.80 

1.21 

2.01 

3.74 

6.37 

0.30 

12.42 

Llama 

1 . 0340 

86.55 



3.90 

3.15 

5.60 

0.80 

13.45 

Mare 

1.0347 

90.58 

iiso 

6.75 

2.05 

1.14 

5.87 

0.36 

9.42 

Rabbit 

1 . 0470 

69.50 



12.00 

13.50 

2.00 

2.50 

30.50 

Rat 



6!9' 

10.4 

11.3 

14.8 

3.9 

1.5 


Reindeer 


67*. 00 

8.30 

1.50 

9.80 

17.00 

2.80 

1.50 

33‘.bb 

Sheep 

1.0355 

83.57 

4.17 

0.98 

5.15 

6.18 

4.17 

0.93 

16.43 

Sow 

1.0380 

83.94 



7.23 

4.55 

3.23 

1.05 

16.06 

Commercial 

products: 

Milk 


87.17 

3.02 

0.53 

3.55 

3.69 

4.88 

0.71 

12.83 

Cream 


65.51 

3.61* 


3.61 

26.75 

3.52 

0.61 

34.39 

Skimmed milk 


90.66 

3.11* 


3.11 

0.74 

4.75 

0.74 

9.34 

Butter milk 


90.27 

4.06* 

6; 74** 

4.06 

0.93 

3.73 

0.67 

9.37 

Whey 


93.24 

0.85* 

0.33** 

0.85 

0.23 

4.77 

0.65 

6.76 


♦Per cent casein plus albumin 
**Per cent lactic acid 


COMPOSITION OF COWS MILK 


(According to Van Slyke) 

Water** 87.1 


Whole ^ 
mllk=* ! 
100 1 

Solids =3 12.9 

100.0 

• Gases — CO 2 , N 2 , O 2 

fFat 3.9 

j Non-fat 9.0 

1 12.9 

f Nitrogen compds. 3.2 
{Milk sugar 5.1 

1 Ash 0.7 

j Casein 
( Albumin 

2.5 

0.7 

3.2 


(According to 

9.0 

Babcock) 





Casein 3.00 

Albumin 0.60 
Galactin 0.20 
Fibrin 

Globulin 

3.80 


Containing 
nitrogen = 3.8 



Whole 
mllk= 1 
100 

Lactose 4.5 ] 

Citric acid 0.1 

4.6 J 

Potassium oxide 0.175 

Sodium oxide 0.070 

Calcium oxide 0.140 

Magnesium oxide 0.017 

Ferric oxide 0.001 

Sulfur trioxide 0.027 

Phosphorus trioxide 0.170 

Chloride 0.100 

( 

1 

Ash ***0.7 

1 

Solids 

not fat 9.1 

Total 

solids** 12. 7 



0.700 J 





Olein 

Palmitin 

Stearin 

Myristin 

Butin (trace) 
Caprylin (trace) 
Caproin 

j Capri nin (trace) 
Butyrin 

Glycerides of 
insoluble and 
non-volatile 
acids 

Glycerides of 
soluble and 
volatile acids 

= 3.3 

= 0.3 

Fat **3.6 



Water 



] 

^ «« 87.3 
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STANDARDIZATION OF MILK AND CREAM 

Pearson's Square Method. Univ. of Illinois Bull. 323 
The following procedure is a convenient method for calculating the relative parts 
by weight of two materials containing the same component but in different amounts 
which are to be mixed in order to obtain a product in which the component is present 
in an amount lying between that of the two starting products. Thus, to calculate the 
relative parts by weight of a 3% butter fat milk and a 40% butter fat cream which 
would be required in order to obtain 500 pounds of a 5% butter fat milk, proceed ai 
follows: Draw a square and place the number corresponding to the desired % in the 
center (Fig. 1 ) and on the two corners at the left place the numbers corresponding 
to the % of starting materials (Fig. 2 ) ; subtract the number in the center of the square 
from the larger of the two numbers on the left and write this number on the corner 
diagonally opposite the larger of the numbers on the left (Fi^. 3 ) ; then subtract the 
smaller of the two numbers on the left from the number in the center and write the 
result on the remaining corner (Fig. 4). The two numbers on the right side of the 
square represent the parts by weight of each of the starting products and which in 
this example gives the answer that 35/37 of 500 (or 473 pounds) of 3% butter fat 
milk and ^37 of 500 (or 27 pounds) of 40% butter fat cream when mixed will give 
500 parts of 5% butter fat milk. 



3 


3 


35 3 


5 


5 


5 


5 


40 


40 


40 



Fig. 1 Fig. 2 Fig. 3 Fig. 4 


ICE CREAM INGREDIENTS 


Pounds per gallon 

% Total 


% Non-Fat 

Ingredient 

at 60° F 

solids 

%Fat 

milk solids 

Water 

8.3 




Skim milk 

8.6 

9.3 

0.05 

9.25 

Milk 

8.6 

13.0 

4.0 

9.0 

18% Cream 

8.4 

25.5 

18.0 

7.5 

20% Cream 

8.4 

27.4 

20.0 

7.4 

25% Cream 

8.4 

31.9 

25.0 

6.9 

30% Cream 

8.35 

36.4 

30.0 

6.4 

35% Cream 

8.3 

41 .0 

35.0 

6.0 

40% Cream 

8.3 

45.5 

40.0 

5.5 

45% Cream 

8.25 

60.0 

45.0 

5.0 

50% Cream 

8.2 

54.6 

50.0 

4.6 

Condensed whole milk 

8.9 

27.3 

7.9 

19.4 

3:1 Condensed skim milk 

9.3 

27.9 

0.15 

27.75 

4:1 Condensed skim milk 

9.66 

37.1 

0.19 

36.91 

5:1 Condensed skim milk 

10.09 

46.4 

0.23 

46.17 

3:1 Sweetened skim condensed milk 

11.25 

71 .9 

0.15 

27.75 

3:1 Sweetened whole condensed milk 

10.8 

72.5 

8.8 

21 .7 

Evaporated milk 

8.9 

25.5 

7.8 

17.7 

Butter 


84.0 

83.0 

1.0 

Skim milk powder 


97.2 

1 .35 

95.85 

Ice cream mix 13% sugar 

9.00 

29.0 

8.0 

8.0 

Ice cream mix 15% sugar 

9.20 

.... 


11.7 

Ice cream mix 14% sugar 

9.10 

— 

8.0 

10.5 
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MILK 

Table showing the per cent total solids in milk corresponding to the per cent of fat 
and Quevenne lactometer reading.* 

To use the table, first find in the column at the extreme left the number correspond- 


Per 

Cent 


Quevenne Lactometer Reading at 15.56®C (60°F) 


Fat 

2570 

25.5 

26.0 

26.5 

1^0 

27.5 


28.5 

2^.0 

29.5 


2.6 

9.5 

9.6 

9.8 

9.9 

10.0 

10.1 

10.3 

10.4 

10.5 

10.6 

10.8 

2.7 

9.6 

9.8 

9.9 

10.0 

10.1 

10.3 

10.4 

10.5 

10,6 

10.8 

10.9 

2.8 

9.8 

9.9 

10.0 

10.1 

10.3 

10.4 

10.5 

10.6 

10.8 

10.9 

11.0 

2.9 ‘ 

9.9 

10.0 

10.1 

10.2 

10.4 

10.5 

10.6 

10.7 

10.9 

11.0 

11.1 

3.0 

10.0 

10.1 

10,2 

10.4 

10.5 

10.6 

10.7 

10.9 

11.0 

11.1 

11.2 

3.1 

10.1 

10.2 

10.4 

10.5 

10.6 

10.7 

10.9 

11 .0 

11 .1 

11.2 

11.4 

3.2 

10.2 

10.4 

10.5 

10.6 

10.7 

10.9 

11.0 

11.1 

11 .2 

11 .4 

11.5 

3.3 

10.4 

10.5 

10.6 

10.7 

10.9 

11.0 

11 .1 

11.2 

11 .4 

11 .5 

11.6 

3.4 

10.5 

10.6 

10.7 

10.8 

11.0 

11.1 

11.2 

11.3 

11.5 

11 .6 

11,7 

3.5 

10.6 

10.7 

10.8 

11.0 

11.1 

11.2 

11.3 

11.5 

11.6 

11 .7 

11.8 

3.6 

10.7 

10.8 

11.0 

11.1 

11.2 

11.3 

11.5 

11.6 

11.7 

11 .8 

12.0 

3.7 

10.8 

11.0 

11.1 

11.2 

11.3 

11.5 

11.6 

11.7 

11.8 

12.0 

12.1 

3.8 

11.0 

11.1 

11.2 

11.3 

11.5 

11 .6 

11.7 

11 .8 

12.0 

12.1 

12.2 

3.9 

11 .1 

11.2 

11 .3 

11.4 

11 .6 

11.7 

11.8 

11.9 

12.1 

12.2 

12.3 

4,0 

11.2 

11.3 

11.4 

11.6 

11.7 

11.8 

11.9 

12.1 

12.2 

12.3 

12.4 

4.1 

11 .3 

11.4 

11 .6 

11.7 

11 .8 

11.9 

12.1 

12.2 

12.3 

12.4 

12.6 

4.2 

11 .4 

11 .6 

11.7 

11.8 

11.9 

12.1 

12.2 

12.3 

12.4 

12.6 

12.7 

4.3 

11.6 

11.7 

11.8 

11.9 

12.1 

12.2 

12.3 

12.4 

12.6 

12.7 

12.8 

4.4 

11.7 

11 .8 

11 .9 

12.0 

12.2 

12,3 

12.4 

12.5 

12.7 

12.8 

12.9 

4.5 

11 .8 

11.9 

12.0 

12.2 

12.3 

12.4 

12.5 

12.7 

12.8 

12.9 

13.0 

4.6 

11.9 

12.0 

12.2 

12.3 

12.4 

12.5 

12.7 

12.8 

12.9 

13.0 

13.2 

4.7 

12.0 

12.2 

12.3 

12.4 

12.5 

12.7 

12.8 

12.9 

13.0 

13.2 

13.3 

4.8 

12.2 

12.3 

12.4 

12.5 

12.7 

12.8 

12.9 

13.0 

13.2 

13.3 

13.4 

4.9 

12.3 

12.4 

12.5 

12.6 

12.8 

12.9 

13.0 

13.1 

13.3 

13.4 

13.6 

5.0 

12.4 

12.5 

12.6 

12,8 

12.9 

13.0 

13.1 

13.3 

13.4 

13.5 

13.6 

5.1 

12.5 

12.6 

12.8 

12.9 

13.0 

13.1 

13.3 

13.4 

13.5 

13.6 

13.8 


12.6 

12.8 

12.9 

13.0 

13.1 

13.3 

13.4 

13.5 

13.6 

13.8 

13.9 


12.8 

12.^ 

13.0 

13,1 

13.3 

13.4 

13.5 

13.6 

13.8 

13.9 

14.0 


12.9 

13.0 

13.1 

13.2 

13.4 

13.5 

13.6 

13.7 

13.9 

14.0 

14.1 


13.0 

13.1 

13.2 

13.4 

13.5 

13.6 

13.7 

13.9 

14.0 

14.1 

14.2 

IVH 

13.1 

13.2 

13.4 

13.5 

13.6 

13.7 

13.9 

14.0 

14.1 

14.2 

14.4 


13.2 

13.4 

13.5 

13.6 

13.7 

13.9 

14.0 

14.1 

14.2 

14.4 

14.5 

5.8 

13.4 

13.5 

13.6 

13.7 

13.9 

14.0 

14.1 

14.2 

14.4 

14.5 

14.6 

5.9 

13.5 

13.6 

13.7 

13.8 

14.0 

14.1 

14.2 

14.3 

14.5 

14.6 

14.7 

as 

13.6 

13.7 

13.8 

14.0 

14.1 

14.2 

14.3 

14.5 

14.6 

14.7 

14.8 


♦See also a table: Conversion Table for Quevenne and New York Board of Health Lactometer Readings to 

Specific Gravity 


TOTAL MILK SOLIDS 


The percentage of total milk solids may be calculated from the following expres- 
sion: (A+B-h0.14) = % total solids; where A*= % butter fatXl.2; and B » Que- 
venne lactometer reading X 0.25. 
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SOLIDS 

ing to the % of butterfat, then in the same line with this and in the same column as 
the observed lactometer reading as given across the top of the table will be found 
the % of total solids. 


Quevenne Lactometer Reading at 15.56°C (60°F) 


WESM 

31.0 

31.5 

32. 0 

32.5 

ElOl 

33.5 

mam 

34.5 


35.5 

36.0 

10.9 

11 .0 

11.1 

11.3 

11.4 

11 .5 

11 .6 

11.8 

11.9 

12.0 

12.1 

12.3 

11.0 

11.1 

11.3 

11.4 

11.5 

11.6 

11.8 

11.9 

12.0 

12.1 

12.3 

12.4 

11.1 

11.3 

11 .4 

11.5 

11 .6 

11 .8 

11 .9 

12.0 

12.1 

12.3 

12.4 

12.5 

11.2 

11.4 

11.5 

11.6 

11.7 

11.9 

12.0 

12.1 

12.2 

12.4 

12.5 

12.6 

11 .4 

11.5 

11.6 

11.7 

11.9 

12.0 

12.1 

12.2 

12.4 

12.5 

12.6 

12.7 

11 .5 

11.6 

11.7 

11.9 

12.0 

12.1 

12.2 

12.4 

12.5 

12.6 

12.7 

12.9 

11.6 

11.7 

11.9 

12.0 

12.1 

12.2 

12.4 

12.5 

12.6 

12.7 

12.9 

13.0 

11 .7 

11.9 

12.0 

12.1 

12.2 

12.4 

12.5 

12.6 

12.7 

12.9 

13.0 

13.1 

11.8 

12.0 

12.1 

12.2 

12.3 

12.5 

12.6 

12.7 

12.8 

13.0 

13.1 

13.2 

12.0 

12.1 

12.2 

12.3 

12.5 

12.6 

12.7 

12.8 

13.0 

13.1 

13.2 

13.3 

12.1 

12.2 

12.3 

12.5 

12.6 

12.7 

12.8 

13.0 

13.1 

13.2 

13.3 

13.5 

12.2 

12.3 

12.5 

12.6 

12.7 

12.8 

13.0 

13.1 

13.2 

13.3 

13.5 

13.6 

12.3 

12.5 

12.6 

12.7 

12.8 

13.0 

13.1 

13.2 

13.3 

13.5 

13.6 

13.7 

12.4 

12.6 

12.7 

12.8 

12.9 

13.1 

13.2 

13.3 

13.4 

13.6 

13.7 

13.8 

12.6 

12.7 

12.8 

12.9 

13.1 

13.2 

13.3 

13.4 

13.6 

13.7 

13.8 

13.9 

12.7 

12.8 

12.9 

13.1 

13.2 

13.3 

13.4 

13.6 

13.7 

13.8 

13.9 

14.1 

12.8 

12.9 

13.1 

13.2 

13.3 

13.4 

13.6 

13.7 

13.8 

13.9 

14.1 

14.2 

12.9 

13.1 

13.2 

13.3 

13.4 

13.6 

13.7 

13.8 

13.9 

14.1 

14.2 

14.3 

13.0 

13.2 

13.3 

13.4 

13.5 

,13.7 

13.8 

13.9 

14.0 

14.2 

14.3 

14.4 

13.2 

13.3 

13.4 

13.5 

13.7 

13.8 

13.9 

14.0 

14.2 

14.3 

14.4 

14.5 

13.3 

13.4 

13.5 

13.7 

13.8 

13.9 

14.0 

14.2 

14.3 

14.4 

14.5 

14.7 

13.4 

13.5 

13.7 

13.8 

13.9 

14.0 

14.2 

14.3 

14.4 

14.5 

14.7 

14.8 

13.5 

13.7 

13.8 

13.9 

14.0 

14.2 

14.3 

14.4 

14.5 

14.7 

14.8 

14.9 

13.6 

13.8 

13.9 

14.0 

14.1 

14.3 

14.4 

14.5 

14.6 

14.8 

14.9 

15.0 

13.8 

13.9 

14.0 

14.1 

14.3 

14.4 

14.5 

14.6 

14.8 

14.9 

15.0 

15.1 

13.9 

14.0 

14.1 

14.3 

14.4 

14.5 

14.6 

14.8 

14.9 

15.0 

15.1 

15.3 

14.0 

14.1 

14.3 

14.4 

14.5 

14.6 

14.8 

14.9 

15.0 

15.1 

15.3 

15.4 

14.1 

14.3 

14.4 

14.5 

14.6 

14.8 

14.9 

15.0 

15.1 

15.3 

15.4 

15.5 

14.2 

14.4 

14.5 

14.6 

14.7 

14.9 

15.0 

15.1 

15.2 

15.4 

15.5 

15.6 

14.4 

14.5 

14.6 

14.7 

14.9 

15.0 

15.1 

15.2 

15.4 

15.5 

15.6 

15.7 

14.5 

14.6 

14.7 

14.9 

15.0 

15.1 

15.2 

15.4 

15.5 

15.6 

15.7 

15.9 

14.6 

14.7 

14.9 

15.0 

15.1 

15.2 

15.4 

15.5 

15.6 

15.7 

15 9 

16.0 

14.7 

14.9 

15.0 

15.1 

15.2 

15.4 

15.5 

15.6 

15.7 

15.9 

16.0 

16.1 

14.8 

15.0 

15.1 

15.2 

15.3 

15.5 

15.6 

15.7 

15.8 

16.0 

16.1 

16.2 

15.0 

15.1 

15.2 

15.3 

15.5 

15.6 

15.7 

15.8 

16.0 

16.1 

16.2 

16.3 


CURDLING OF MILK 

Approximate Time Required to Reach the Curdling Point of Milk 
at Various Temperatures. 


Milk kept at 

Hours to reach 

deg. F 

curdling point 

40 

80 

45 

76 

50 

68 

55 

51 

60 

42 

65 

37 


Milk kept at 

Hours to reach 

deg. F 

curdling point 

70 

33 

75 

30 

80 

28 

85 

27 

90 

26 








lTURE correction TAB! 
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NATURAL WATERS FOR INDUSTRIAL USE 

Cf. W. D. Collins, Chem. and Eng. News 21, i062 {m3). 

Reproduced by Permission. 

SURFACE AND GROUND WATERS 

Typical natural waters available for industrial use in the United States are shown 
in Table I. They have been classified into five types as follows : 

Type A. Catskill supply of New York City. This type is a natural soft water. For 
practical purposes it may be considered the equivalent of distilled or rain water and 
may contain not more than approximately 30 parts per million of dissolved mineral 
matter. Public water supplies of this type are the Catskill supply of New York City, 
the supply of Boston and surrounding territory, the Hetch Hetchy supply of San 
Francisco, and the supply of Asheville, N. C. Rivers and leJtes in Maine and other 
New England states, and streams and lakes in or near mountains may supply these 
clear waters of low mineral content. The hardness of these natural waters is less than 
the best that could be obtained by softening methods in use before development of the 
ion-exchange systems. The very soft waters have a tendency to be corrosive and may 
require treatment or special precautions to prevent damage from corrosion. 

Type B. Niagara River, filtered for public supply of Niagara Falls, N. Y. This type 
is a hard water intermediate between Type A and Type C. This water, represented by 
the waters of the Great Lakes, except Lake Superior, is more like the soft waters than 
the real hard waters. As such it has been used for many domestic supplies but for 
industrial uses where hardness is detrimental the water must be softened. Public 
supplies of this type of water are those in Detroit, Milwaukee, Chicago, Cleveland, 
Sandusky, Toledo, Erie, Buffalo, Niagara Falls, and many smaller places along the 
lakes and the St. Lawrence River, 

Type C. Wells 30 to 60 feet deep used for public supply of Dayton, Ohio. This type 
is a genuinely hard water as commonly used throughout the industrial areas in the 
heart of the country. These hard waters are the most widely distributed throughout 
the United States and the water obtained from the wells is so hard that softening is 
needed to make it acceptable for general domestic use or for most industrial uses. 

Type D. Well 2,000 feet deep used for public supply of Maywood, 111. This type 
contains enough chloride to require a separate listing. In a few waters nitrate is 
present as a major constituent but these waters may be classed as variants of the 
hard water type if their total mineral content is in the range of usable waters. 

Type E. Well 330 feet deep at Smithfield, Va. This type is representative of a 
smaller but distinct class of naturally softened waters. Their hardness may be well 
below the average hardness of the waters classed as soft whereas their total mineral 
content may be well up in the range of the really hard waters. Many of the softened 
waters in Louisiana and Mississippi are highly colored. The softened, or sodium bi- 
carbonate waters, are found in widely scattered areas but they are somewhat more 
common in the Atlantic and Gulf Coastal Plain. 
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NATURAL WATERS FOR INDUSTRIAL USE 

Salt Waters. This class may include all waters not considered generally usable. 
iSea water may be taken as the typical salt water. It has about 35,000 parts per mil- 
lion of dissolved salts. Cf. Clarke, “The Data of Geochemistry,” U. S. Geol. Survey 
Bull. 770 (192^). It is characteristic of sea water that the magnesium greatly exceeds 
the calcium. Most brines from inland wells carry more calcium than magnesium. 
They also have a smaller proportion of sulfate than sea water and may have much 
more dissolved mineral matter, often running up to 200,000 or 300,000 parts per mil- 
lion. Such brines may l)e the raw materials of certain chemical industries. 

General Characteristics. An important characteristic of natiu’al waters is the 
hydrogen-ion concentration. In general the pH of natural waters tends to center 
around 7.0 or a little above. Well waters low in dissolved solid mineral constituents 
and high in carbon dioxide are often found with a p if of 8.0 or more. Temperature 
is an important factor in relation to industrial use. Cf. Collins, “Temperature of 
Water Available for Industrial Use in the United States,” U. S. Geol. Survey Water- 
Supply Paper 520-F (1925). Ground waters normally have a constant temperature 
that is close to the mean annual air temperature for water from depths of 30 to 60 
feet. Below 60 feet the temperature increases about 1 ° F. for each increase in depth 
of from 60 to 100 feet according to location. Surface water temperatures are varial)le 
and not wholly predictable. Reservoirs and lakes may show stratification. In deep 
lakes a top layer of 20 to 30 feet responds to atmospheric changes while the tempera- 
ture at greater depths remains constant. 

In Table I following, the waters used industrially are illustrated by analyses from a 
report on industrial water supplies that gives analyses for 670 supplies used by about 
57,000,000 consumers. The extent to which the five analyses can be taken as repre- 
sentative of waters available for industrial use is as follows; 


Typo 

Number of Supplies 

Number of 
Stales 

Population Supplied 

A 

131 

25 

11,170,968 

B 

75 

29 

11,581,024 

C 

47 

16 

2,153,459 

D 

19 

10 

600,785 

E 

8 

3 

128,583 


Although Table I is based on the public supplies of only 670 places, including the 
larger places in each state, the general conclusions can safely be applied to water 
supplies that are available for industrial use in the United States. Cf. Collins, Lamar, 
and Lohr, “The Industrial Utility of Public Water Supplies in the United States, 
1932,” U, S. GeoL Survey Water-Supply Paper 658 (i93ii), 

RIVER WATERS 

Analyses of river waters are shown in Table II. River waters carry widely varying 
amounts of suspended matter. Some streams regularly have only a few parts per 
million of suspended matter. At times of heavy rains or rapid melting of snow they 
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may carry much more. Rivers like the Missouri and Colorado normally carry from a 
few hundred to several thousand parts per million of suspended matter. The average 
load in the Missouri is of the order of magnitude of about 2,000 parts per million. The 
average load of suspended matter in the Colorado River at Grand Canyon, Ariz., is 
about 1 per cent, 10,000 parts per million. At times the Colorado at Grand Canyon 
has carried as much as 12 per cent, 120,000 parts per million, for a day. The tempera- 
ture of river waters follows the changes in air temperature, with a lag that is de- 
pendent on many conditions. In a very general way it has been found that the mean 
monthly temperature of a river water at any point is likely to be within a few degrees 
of the mean monthly air temperature unless there are conditions that affect the 
temperature strongly. There is a lag in the rise of spring and early summer tempera- 
ture in streams that are fed by melting snow. 


TABLE I. TYPICAL ANALYSES OF SURFACE AND GROUND 
WATERS IN THE UNITED STATES 

From U. S. Geological Survey Water Supply Paper 658. 




(Pairts per million) 


Type 

A 

B 

C 

D 

E 

Silica (SiOz) 

2.4 

12 

10 

9.4 

22 

Iron (Fe) 

0,14 

0.02 

0.09 

0.2 

0.08 

Calcium (Ca) 

5.8 

36 

92 

96 

3.0 

Magnesium (Mg) 

1.4 

8.1 

34 

27 

2.4 

Sodium (Na) 

1 .7 

6.5 

8.2 

183 

215 

Potassium (K) 

0.7 

1 .2 

1.4 

18 

9.8 

Bicarbonate (HCO 3 ) 

14 

119 

339 

334 

549 

Sulfate (SO4) 

9.7 

22 

84 

121 

11 

Chloride (Cl) 

2.0 

13 

9.6 

280 

22 

Nitrate (NO3) 

0.54 

0.1 

13 

0.2 

0.52 

Total Dissolved Solids .... 

31 

165 

434 

983 

564 

Total Hardness as CaCOa. . 

20 

123 

369 

351 

17 



(Equivalents per million) 


Type 

A 

B 

C 

D 

E 

Calcium (Ca) 

0.29 

1 .80 

4.59 

4.79 

0.15 

Magnesium (Mg) 

0.12 

0.67 

2.80 

2.22 

0.20 

Sodium (Na) 

0.07 

0.28 

0.36 

7.96 

9.35 

Potassium (K) 

0.02 

0.03 

0.04 

0.46 

0.25 

Total Cations 

0.50 

2.78 

7.79 

15.43 

9.95 

Bicarbonate (HCO 3 ) 

0.23 

1.95 

5.56 

5.47 

9.00 

Sulfate (SO 4 ) 

0.20 

0.46 

1 .75 

2.52 

0.23 

Chloride (Cl) 

0.06 

0.37 

0.27 

7.90 

0.62 

Nitrate (NO 3 ) 

0.01 

0.00 

0.21 

0.00 

0.01 

Total Anions 

0.50 

2.78 

7.79 

15.89 

9.86 




TABLE II. AVERAGE ANALYSES OF RIVER WATER IN THE UNITED STATES 

Averages of analyses of dissolved mineral matter in 10-day composites of samples collected daily for one year. From U. S. Greological 
Survey Professional Paper 135 and Water Supply Papers 496, 638-D," and 889-E. 

(Parts per million) 
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TYPICAL ANAL YSES OF VARI- 

From information supplied by Geological Water Supply Paper, No. 496 (1921 ) and 
private communications. 

Abbreviations: a — calculated; b — Fe and A1 as FezOs and AI 2 O 3 ; d — determined; 


Analyses (parts 



Akron, Ohio 
Atlanta, Qa. 

Baltimore, Md. 
Bloomington, 111. 

Boston, Mass. 

Buffalo, N. Y. 
Chicago, III. 

Cincinnati, Ohio 
Cleveland, Ohio 
Columbus, Ohio 
Dayton, Ohio 

Denver, Colo. 
Detroit, Mich. 
Flint, Mich. 

Houston, Texas 
Jersey City, N. J. 

Kansas City, Mo. 
Los Angeles, Calif. 

Owens River 
Los Angeles, Calif. 

L. A. River 
Louisville, Ky. 
Memphis, Tenn. 
Miami, Fla. 
Minneapolis, Minn. 
Nashville, Tenn. 
New Haven, Conn. 

Lake Whitney 
New Haven, Conn. 

Lake Dawson 
New Haven, Conn. 

Lake Qaillard 
New Orleans, La. 
New Yoi‘k, N, Y. 
Catskiif 

New York, N. Y. 
Croton 













OUS PUBLIC WATER SI/PPLIES 

8 — since softening works in operation; x — ^varies over large range; xx — estimated 
z — ^includes equivalent of 6.6 ppm of CO3; Tr — ^trace. 


1 per million ) | 

Sodium & Potassium 
(Na+K) 

Bicarbonate radical 
(HCO3) 

Sulfate radical 
(SO4) 

Chloride radical 
(Cl) 

1 

fs 

g 

Total hardness as 
CaCOj (calculated) 

■ 

Total hardness as 
CaCOs (average) 

11a 

66 

44 

4.3 


81 

lOOx 

Na 2.3 

6.6 

7.8 

1.8 

0.33 

11 

14 

K 0.6 







3.1 

47 

14 

5.1 

1.0 

52 

54 

Na 14 

504a 

404 

8.0 

0.0 

811 

77s 

K 2.7 







Na 2.2 

7.0 

6.0 

2.1 

0.22 

10 

15 

K 1.0 







6.5 

120 

13 

8.7 

0.3 

109 

118 

Na 4.6 

144 

10 

6.0 

1.8 

131 

125 

K 1.6 







13a 

42 

62 

19 


97 

IlOx 

5.6 

113 

25 

11 


122 

120 


43 

110 

10 

17 

86 

89 

Na 8.2 

339 

84 

9.6 

13 

369 

368 

K 1.4 







26 

104 

80 

22 

0.13 

143 

121x 

2 

102 

7.4 

4.5 

0.08 

96 

97 

Na 15 

342a 

64 

5.5 

0.27 

315 

298x 

K 6 







94 

269 

27 

40 


100 

85xx 

Na 3.6 

40 

22 

5.1 

1.1 

55 

55 

K 1.0 




i 



44 

202 

135 

13 

2.2 

229 

221 X 

34 

165 

59 

28 

Tr 

163 

140x 

33 

214 

103 

28 

Tr 

251 

205x 

15 

30 

45 

10 


85d 

IlOx 

10 

78 

0 

4.0 

0.01 

38 

39 

141 

282 

56 

269 

Tr , 

364 

80s 

7.8 

172 

28 

2.1 

0.25 

171 

172x 

9.6 

92 

14 

2.1 

1.2 i 

80 

80x 

Na 4.0 

62 

13 

7.6 

1.6 1 

69 

69 

K 1.8 







Na 2.0 

15 

7.6 

3.4 

0.22 

19 

22 

K 1.1 








50 

12 

4.2 


53d 

48 

13 

50 

25 

9.6 

0.9 

50 

72x 

Na 1.1 

11 

7.7 

1.0 

0.49 

16 

20 

K 0.6 







Na 1.7 

41 

n 

2.6 

0.88 

48 

51 

K 1.2 
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TYPICAL ANALYSES OF VARI- 



KILLING DOSAGE OF COPPER SULFATE FOR FISH 
Moore & Kellerman 


Fish 

Parts per 
million 

Pounds per 
million gal. 

Trout 

0.14 



Carp 

0.33 



Suckers 

0.33 



Catfish 

0.40 



Pickerel 

0.40 




Fish 

Pa^ I>er 
million 

Pounds per 
million gal. 

Gold fish 

0.50 

4 2 

Perch 

0.67 

5.5 

Sunfish 

1.35 

11.1 

Black bass 

2.00 

16.6 
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OUS PUBLIC WATER SUPPLIES 



243 

Na 3.0 
K 1.4 


28z 


139 


818 
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ALGAE 

CHEMICALS REQUIRED FOR TREATMENT OF DIFFERENT GENERA 

From The Use of Copper Sulfate in Control of Microscopic Organisms^ by Frank E. 
Hale, Ph. D., copyright 1930 by Nichols Copper Co., reprinted by permission. 


Organism-Odor 

Copper Sulphate 

Parts per Pounds per 

million mil. gals. 

Chlorine 

ppm 

1 Diaiomaceae 

Asterionellal 

. 0.12*-0.20* 

1.0-1. 7 

0.5*-1.0* 

Aromatic, geranium, fishy 

(^clotellaft 

Fedntly aromatic 

• 


1.0 

Diatomaf 

• Ffdntly aromatic 

1 Fragilariat 

. 0.25 

2.1 


I MelosiratjS 

1 Meridion 

0.20* 

1.7 

2.0 

I Aromatic 

Naviculaf 

. 0.07 

0.6 


Nitzchia§ 

. 0.50 

4.2 


Syiiedrati 

. 0.36*-0.50* 

3. 0-4. 2 

1.0 

Earthy 

Stephanodiscus 

. 0.33 

2.8 


Tabellariat 

. 0.12*-0.50* 

1.0-4. 2 

0.5*-1.0 

Aromatic, geranium, fishy 

Chlorophyceae 

Cladophoraf 

, 0.50 

4.2 


Closterium 

. 0.17 

1.4 


Coelastrumf 

. 0.05-0.33 

0.4-2. 8 


Conferva t 

. 0.25 

2.1 


Desmidium 

. 2.00 

16.6 


Dictyosphaeriumt 



0.5*-1.0 

Grassy, nasturtium, fishy 

Draparnaldia 

. 0.33 

2.8 


Eudorina 

. 10.00 

83.0 


Faintly fishy 

Entomophora 

Gloeocystis 

. 0.50 

4.2 


Offensive 

Hydrodictyont 

. 0.10 

0.8 


Very offensive 

Microspora 

Palmella 

. 0.40 

3.3 


. 2.00 

16.6 


Pandorina 

. 10.00 

83.0 


Faintly fishy i 

Protococcus 



1.0 

Raphidium 

. 1.00 

8.3 


Scenedesmus 

. 1.00* 

8.3 


Spirogyrat 

. 0.12 

1.0 

0.7-1. 5 

Staurastrum 

. 1.50 

12.5 


Tetrastrum 



1.0 

Ulothrix 

, 0.20* 

1.7 


Volvoxt 

. 0.25 

2.1 

0.3*-1.0 

Fishy 

Zygnema 

. 0.50 

4.2 


Cyanophyceae 

Anabaena; 

. 0.12* 

1.0 

0.5*-1.0 
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Organism-Odor 

Copper Sulphate 


Parts per 

Pounds per 



million 

mil- gals. 


Anabaena (cont.) 




Moldy, grassy, vile 
Aphanizomenont 

0.12*-0.50* 

1.0-4. 2 

0.5*-1.0* 

Moldy, grassy, vile 
Clathrocystis 

0.12*-^. 25* 

1.0-2. 1 

0.5*-1.0 

Sweet grassy, vile 
CoelosphaeriumJ 

0.20*-0.33 

1. 7-2.8 

0.5*-1.0 

Sweet grassy 

Cylindrospermum 

0.12 

1.0 


Grassy 

Microcystis 

0.20 

1.7 


Oscillariat 

Rivularia 

0.20-0.50* 

1.7-4. 2 

1.1 

Moldy, grassy 




Protozoa 




Bursaria 




Irish moss, salt marsh, fishy 
CeratiumtJ 

0.33 

2.8 

0.3*~1.0 

Fishy, vile, (rusty brown color) 
Chlamydomonas 

0.50-1.0 

4. 2-8. 3 


Cr^tomonas 

Candied violets 

0.50 

4.2 


Dinobryont 

0.18* 

1.5 

0.3*-1.0 

Aromatic, fishy, violets 

Euglena 

0.50 

4.2 


Glenodinium 

0.50* 

4.2 


Fishy 

Mallomonas 

0.50 

4.2 


Aromatic, violets, fishy 
Peridinium 

0.50*-2.00 

4.2-16.6 


Fishy, like clam shells 

SynuraJ 

0.12*-0.25* 

1.0-2. 1 

0.3*-1.0 

Cucumber, muskmelon, fishy 




bitter taste 




UroglenaJ 

0.05*-0.20* 

0.4-1. 6 

0.3*-1.0 

Fishy, oily, cod-liver oil taste 




Crusiaceae 




Cyclopstt® 

2.00 


1. 0-3.0 

Daphniaf^iS 

Schizomycetes 

16.6 

1.0-3. 0 


B^giatoaf 

5.00 

41.5 


very offensive decayed 
Cladothrix 

0.20 

1.7 


Crenothrixtt 

0.33-0.5* 

2.^.2 

0.5* 

Very offensive decayed 




medicinal with chlorine 




Lepthothrixf 

Sphaerotilis, natansf 

Very offensive decayed 
Thiothrixtt 

0.40 

3.3 

0.5*-1.0 

Fungus 

0.40 



Leptomitus 

3.3 


Saprolegniat 

0.18 

1 . 5 





750 


ALGAE 


Copper Sulphate Chlorine 

Organism-Odor Parts per Pounds per ppm 

million mil, gals. 

Miscellaneous 

Blood worms 50.0 

Blood worm gnats 3.0 

Charat 0.10-0.50 0.8-4. 2 

Nais 1.0 

Nitella, flexilisf 0.10 0.8 

Objectionable 

Potamogetonf 0.30-0.80 2. 5-6. 7 


♦Dosage successful in New York City’s supply. 
tXhese organisms cause trouble other than odor. 

tThese organisms have been affected by chlorine producing characteristic odor and in many cases 
controlled by dosage ranging from 0.3 to 3.0 ppm, depending largely upon the amount of organisms. 
gControllod by excess caustic lime, 5 ppm in the case of diatoms (48 hrs.). 


DRINKING WATER STANDARDS 

Condensed from Standards adopted by the United States 
Treasury Department, September 25, 1942. 

As to Bacteriological Quality. 

Applications Ai and A 2 shall govern when ten-milliliter (10 ml) portions are 
used and applications andB2 shall govern when one hundred-milliliter (100 ml) 
portions are used. 

{Ai) Of all the standard ten-milliliter (10 ml) portions examined per month in 
accordance with specified procedure, not more than ten (10) per cent shall show 
the presence of organisms of the coliform group. 

(A2) Occasionally three (3) or more of the five (5) equal ten-milliliter (10 ml) 
portions constituting a single standard sample may show the presence of organisms 
of the coliform group, provided that this shall not be allowable if it occurs in con- 
secutive samples or in more than: 

(а) Five (5) per cent of the standard samples when twenty (20) or more sam- 

ples have been examined per month. 

(б) One (1) standard sample when less than twenty (20) samples have been 

examined per month. 

{Bi) Off all the standard one hundred-milliliter (100 ml) portions examined per 
month in accordance with the specified procedure, not more than sixty (60) per 
cent shall show the presence of organisms of the coliform group. 

(B2) Occasionally all of the five (5) equal one hundred-milliliter portions con- 
stituting a single standard sample may show the presence of organisms of the 
coliform group, provided that this shall not be allowable if it occurs in consecutive 
samples or in more than: 

(а) Twenty (20) per cent of the standard samples when five (5) or more sam- 

ples have been examined per month. 

(б) One (1) standard sample when less than five (5) samples have been ex- 

amined per month. 

As to Chemical and Physical Characteristics. 

The water shall be clear and colorless with no objectionable taste or odor and 
shall not contain an excessive amount of soluble mineral substance, nor excessive 
amounts of any chemical employed in treatment. 

For waters softened by the lime soda process the total alkalinity produced should 
not exceed the hardness by more than 35 ppm (calculated as CaCOa). 

For chemically treated waters the phenolphthalein alkalinity (calculated as 
CaCOa) should not be greater than 15 ppm plus 0.4 times the total alkalinity. 
This requirement limits the permissible pH to about 10.6 at 25°C. The normal 
carbonate alkalinity should not exceed 120 ppm. 





DRINKING WATER STANDARDS 


Lead (Pb) shall not exceed 0.1 ppm. Arsenic shall not exceed 0.05 ppm. 

l^'luorides shall not exceed 1.0 ppm. Selenium shall not exceed 0.05 ppm. 

Salts of barium, hexavalent chromium, heavy metal glucosides or other sub- 
stances with deleterious physiological effects shall not be permitted in the water 
supply system. 

The following chemical substances which may be present in natural or treated 
waters should preferably not occur in excess of the following concentrations where 
other suitable supplies are available: 

Copper (Gu) should not exceed 3.0 ppm. Zinc (Zn) should not exceed 15 ppm. 

Iron (Fe) and manganese (Mn) together should not exceed 0.3 ppm. 

Magnesium (Mg) should not exceed 125 ppm. 

Chloride (Cl) should not exceed 250 ppm. 

Sulfate (SO4) should not exceed 250 ppm. 

Phenolic compounds should not exceed 0.001 ppm in terms of phenol. 

Total solids should not exceed 500 ppm for a water of good chemical quality. 
However, if such water is not available, a total solids content of 1,000 ppm may be 
permitted. 

STABLER’S REACTION COEFFICIENTS 


The valence of a radical divided by its atomic or molecular weight. 


PciUye ions C^deat 

Negative ions 

Coetncient 

Aluminum, A1 0.1112 

CeJeium, Ca 0.0499 

Hydrogen, H 0.9922 

Iron, Fe' 0.0358 

Magnesium, Mg 0.0822 

Potassium, K 0.0256 

Sodium, Na 0.0435 

Alkalinity, CaCOi 
Free COz, COz 

Bicarbonate, HCOj 0.0164 

Carbonate, CO 3 0.0333 

Chloride, Cl 0.0282 

Hydroxide, OH 0 . 0588 

Nitrate, NO3 0.0161 

Sulfate, SO4 0.0208 

0.0200 

0.0454 


The reacting value of a radical, which is identical with the terms “milliequivalent” 
or “milligram eciuivalent” of other writers, is obtained by use of the al)ove table; 
the parts per million of a radical miiitiplied by its reaction coellicient gives the reacting 
value of that radical; for example, if a water analysis showed the sample^ to contain 
25 parts per million of magnesium then the reacting value of Mg, writ lea rMg, 
would be 25 X 0.0822 or 2.055. 

FORMULAS FOR WATER SOFTENING REQUIREMENTS 
The terms in the formulas are in parts per million except those expressed as 
reacting values (r). Abbreviations: Aik — alkalinity as CaCOs; TH — total hardness 
as CaCOj. 

Pounds of lime (90% CaO) required per 1000 gal. 

0.26 (rFe-f-rAl-f rMg-f-rH-l-rHCOs-f rCOz) 
or 0.00931Fe-f0.0288AH-0.0214Mg-|-0.258H-l-0.00426HCO,-|-0.0118COz 
Other simpler formulas for this computation are: 

0.26 (rCOz+rMg-f rAlk) 
or 0.26 [rNa-f rCaH-2rMg-f>rCOz- (rS04-i-rCl)] 
or 0.0052 (4.115Mg-hAlk+2.27 COz) 
or (0.44 Alk+COz)X0.0118-f-[4.115 MgXO.00521 

Pounds of soda ash (58% test or 100% pure) required per 1000 gal. 

0.44 (rFe+^Al -f rCa --h/*Mg-f rH -/GO3 -rHCOs ) 
or 0.0157FeH-0.0489Al-l-0.022Ca-|-0.0362Mg-f0.437H-0.0147CO,-0.0722HCO, 
Other simpler formulas for this computation are: 

0.44 (rCa+rMg-rAlk) 
or 0.44 [(rCa-l“rMg)-rCOs] 
or 0.0088 (4.115 Mg-f 2.495 Ca-Alk) 
or 0.0088 ^H^Alk) 
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GOMFOSmON Or 

Compiled from Chemistry of Wood, by Ritter and Fleck. Forea ' i^roducts Lab 


Solubility in 


Species 


% 

Moisture 

% 

Ash 

Water 

Cold Hot 

Ether 

1% 

NaOH 

Acetic 

Acid 

Bald cypress 


6.72 

0.67 

1.24 

1.86 

1.52 

9.59 

0.71 

4141 

5.01 

0.63 

3.03 

3.24 

6.40 

12.08 

0.34 

Balsa 

Ochrona lagopus 


6.47 

2.12 

1.77 

2.79 

1.23 

20.37 

5.80 

Hickory (Shellbark 
Hicoria ovata 


8.49 

0.69 

4.78 

5.57 

0.63 

19.04 

2.51 

Incense cedar 


5.12 

0.34 

3.64 

5.38 

4.31 

17.69 

0.91 

Liboccdrus dccurrens 


6.46 

0.47 

1.92 

2.97 

0.67 

11 .16 

1.33 

** 

7.27 

0.30 

4.74 

7.08 

4.78 

19.99 

0.68 

Mesquite 

Prosopis juli flora 


5.49 

0.54 

12.62 

15.09 

2.30 

28.52 

2.08 

Pignut hickory 

* 

3.54 

0.40 

4.91 

6.45 

0.29 

19.11 

3.58 

Hicoria glabra 

** 

3.90 

0.45 

2.07 

2.95 

0.36 

15.10 

3.08 

Redwood 

Sequoia aempercirens 


9.68 

0.21 

7.36 

9.85 

1.07 

20.00 

1 .08 

Tanbark oak 

Quercas dens (flora 


3.66 

0.83 

4.10 

5.60 

0.80 

23.96 

5.23 

Western yellow pine 
Pinas ponderosa 


6.42 

0.46 

4.09 

5.05 

8.52 

20.30 

1 .09 

White ash 

♦ 

5.13 

0.59 

5.53 

6.72 

1.03 

21 .85 

3.47 

Fraxinua americana 

** 

6.44 

0.31 

2,18 

3.93 

0.45 

19.28 

2.49 

White cedar 


5.81 

0.56 

2.60 

3.39 

1.44 

11 .87 

1.14 

** 

6.44 

0.24 

2.37 

3.62 

1.87 

12.78 

0.79 

White oak 

* 

7.40 

0.47 

3.41 

4.92 

0.56 

21 .40 

2.96 

mlba 

** 

7.35 

0.43 

6.05 

8.38 

0.67 

24.24 

2.78 

White pine 

* 

3.90 

0.23 

3.55 

5.15 

5.46 

17.16 

1 .68 

** 

2.92 

0.42 

5.97 

7.68 

3.62 

19.15 

1 .43 

Yellow birch 

« 

4.60 

0.22 

1.40 

2.04 

0.68 

18.28 

3.05 

Beiula lutea 

** 

4.56 

0.32 

3.46 

4.83 

0.90 

20.83 

2.31 

Yellow cedar 


4,89 

0.43 

2.47 

3.11 

2.55 

13.41 

1.59 

Chamaecyparis 

* 

3.97 

0.28 

2.13 

3.41 

1 .00 

11.72 

2.05 

hoot Katenais 

** 

4.00 

0.18 

2.88 

4.12 

1.32 

12.77 

1.53 

Yellow poplar 

* 

4.05 

0.44 

1.37 

2.25 

0.20 

16.83 

3.23 

Liriodendendron 

tulipijera 


3,84 

0.36 

1.48 

2.48 

0.51 

17.64 

2.81 


*Sap wood 
•■^Heart wood 





VARIOUS WOODS 


fSS 


oratory, U. S. Dept. Agriculture. See also table: Physical Properties of Wood. 


Meth- 

oxyl 

Pento- 

san 

Methyl 

Pento- Cellulose 

san 

Lignin 

Pento- 

san 

Methyl 

Pentosan 

In Cellulose 

Alpha Beta 

Cellulose Cellulose 

Gamma 

Cellulose 

4.67 

8.63 

3.86 

52.90 

35.16 

6.07 

1.75 

67.14 

16.42 

16.45 

4.01 

7.28 

3.93 

51 .14 

32.67 

6.09 

1.53 

67.11 

14.35 

18.55 

5.68 

17.65 

0.86 

54.15 

26.50 

19.99 

1.35 

75.64 

0.27 

24.08 

5.63 

18.82 

0.80 

56.22 

23.44 

21.89 

1.41 

76.32 

2.82 

i 

20.35 ! 

6.24 

10.65 

1.35 

41.60 

37.68 

9.08 

1.99 

46.92 

11.67 

41.06 

5.95 

12.08 

0.45 

49.09 

34.73 

10.14 

1 .24 

50.69 

12.98 

36.33 

6.21 

12.04 

0.56 

44.53 

33.67 

11 .68 

1 .31 

66.62 

11.05 

22.33 

5.55 

13.96 

0.70 

45.48 

30.47 

17.75 

0.81 

76.48 

2.35 

21 .17 

5.56 

18.18 

1.11 

56.08 

21 .87 

16.90 

1 .30 

51 .55 

21 .92 

26.53 

5,79 

18.64 

1 .02 

53.81 

22.85 

16.20 

1.39 

59.44 

23,74 

16.82 

5.21 

7.80 

2.75 

48.45 

34.21 

7.40 

2.09 

78.81 

2.95 

18.24 

5.74 

19.59 


58.03 

24.85 

22.82 


56.77 

19.92 

23.03 

4.49 

7.35 

1.62 

57.41 

26.65 

6.82 

1.98 

62.10 

10.56 

30.13 

5.18 

20.01 

2.52 

50.05 

27.17 

19.25 

1 .60 

64.89 

20.98 

14.08 

5.28 

19.89 

2.36 

53.48 

27.89 

17.05 

1 .41 

53.57 

28.90 

17.59 

5.15 

11.22 

1.05 

55.40 

31.00 

9.65 

1.53 

71.48 

7.52 

21.01 

5.05 

10.58 

1 .64 

54,81 

31.91 

8.25 

1.45 

58.35 

23.49 

18.17 

5.99 

22.49 

0.92 

51 .36 

31.74 

24.78 

1 .04 

60.94 

18.95 

20.11 

5.91 

21 .95 

1.24 

50.40 

32.02 

24.38 

0.77 

60.15 

16.13 

23.73 

4.16 

9.31 

2.14 

54.25 

26.51 

6.81 

2.09 

54.56 

17.47 

27.97 

4.60 

8.56 

1.00 

50.23 

26.14 

7.12 

2.02 

57.29 

22.42 

19.29 

5.57 

21 .83 

1 .74 

57.74 

26.23 

21.46 

1 .42 

52.28 

29.86 

17.62 

5.37 

21.79 

1.23 

55.91 

26.38 

21 .84 

1 .08 

57.37 

24.12 

18.52 

5.25 

7.87 

3.42 

53.86 

31 .32 

7.30 

1.78 

62.68 

11.06 

26.25 

4.40 

8.47 

1.75 

58,12 

29.03 

7.60 

2.44 

54.61 

26.59 

18.80 

4.81 

8.69 

1.85 

56.08 

28.73 

7.78 

2.73 


20.17 


5,85 

18.60 

2.25 

58.08 

23.47 

17.27 

1 .50 

42.23 

39.63 

18.15 

5.95 

18.78 

2.12 

59.52 

22.94 

16.40 

2.09 

48.99 

31.48 

19.54 
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COMPOSITION AND HEATING VALUE OF REPRESENTATIVE COALS 

Analysis based on coal “as received.” 



Proximate Analysis 


Ultimate Analysis 



State and County 

%H«0 

%Volatile 

matter 

% Fixed 
carbon 

%Ash 

%c 

%n 

%N 

%o 

/oS 

B. T. U. 
per Lb. 

Anthracite Type 

Colo.. Gunnison 

2.7 

3.32 

88.15 

5.83 

85.4 

3.28 

1.12 

3.59 

).80 

14,099 

N. Mex., Santa Fe 

7.55 

7.25 

75.88 

9.32 





).76 

12,101 

Pa.. Schuylkill 

3.33 

3.27 

84.28 

9.12 





).60 

13,351 

R. 1., Providence 

4.5 

3.0 

78.7 

13.8 

82.4 

6.5 

o.i 

1.8 

0.9 

11,620 

Wash.. Lewis 

7.4 

4.8 

62.00 

35.80 





0.74 

8,200 

Sami anthracite Type 

Ark.. Pope 2.07 

9.81 

78.82 

9.3 

80.3 

3.62 

1.47 

3.59 

1.74 

13,702 

Pa., Sullivan 

3.40 

9.34 

75.58 

11.68 

77.9 

3.64 

0.95 

5.07 

0.81 

13,120 

Va.. Pulaski 

3.8 

9.40 

62.20 

24.00 





0.8 

10,960 

Utah, Washington 

7.02 

10.30 

60.61 

22.07 

.... 




4.06 

10,408 

WtuminoiM Type 

Ala., Bibb 

3.21 

31.05 

59.62 

6.28 

78.33 

5.31 

1.40 

7.58 

1.21 

14,140 

Ala., Jefferson 

2.4 

24.44 

68.42 

4.8 

81.73 

4.74 

1.50 

6.54 

0.7 

14,620 

Ala., Shelby 

2.31 

38.63 

51.92 

7.2 

75.0 

5.2 

1.0 

10.0 

0.8 

13,650 

Alaska. Moose Creek 

4.74 

35.52 

50.91 

8.9 

67.6 

5.3 

1.9 

15.9 

0.3 

12,150 

Ark., Hartford 

2.91 

19.33 

67.33 

10.5 

77.4 

4.1 

1.6 

5.3 

1.1 

1 3,270 

Colo., Gunnison 

4.34 

39.72 

46.73 

9.3 

70.6 

5.5 

1.5 

12.7 

0.4 

12,630 

Ilf., Christian 

13.01 

37.04 

39.31 

10.7 

59.8 

5.6 

1.1 

19.1 

3.7 

10,860 

III., Franklin 

7.30 

36.72 

47.93 

8.06 

69.0 

5.4 

1.6 

15.0 

1.0 

12,160 

III., Williamson 

9.41 

33.03 

49.05 

8.6 

67.1 

5.2 

1.5 

16.7 

0.9 

11,860 

Jnd., Green 

13.52 

36.31 

42.93 

7.3 

64.5 

5.8 

1.5 

19.8 

1.1 

11,540 

Ind., Knox 

9.52 

38.33 

41.45 

10.9 

62.3 

5.5 

1.0 

17.1 

3.2 

11,540 

Ind., Sullivan 

14.91 

34.34 

44.12 

6.7 

63.8 

5.9 

1.4 

20.9 

1.3 

11,420 

Iowa, Lucas 

15.41 

30.52 

41.52 

12.6 

55.8 

5.7 

1.1 

21.5 

3.2 

10,240 

Iowa. Polk 

13.92 

37.01 

35.24 

14.0 

54.7 

5.5 

0.8 

18.8 

6.2 

10,240 

Kans.. Cherokee 

5.09 

34.48 

52.22 

8.3 

71.8 

6.2 

1.2 

10.2 

3.3 

13,080 

Kans., Crawford 

3.91 

34.22 

60.08 

11.8 

68.8 

4.9 

1.2 

8.7 

4.6 

12,600 

Ky., Christian 

9.18 

33.72 

46.37 

10.7 


- T - - 



3.1 

11,680 

Ky.. Webster 

N. Mex.. San Juan 

6.37 

34.93 

50.36 

9.3 

70.4 

5.1 

1.6 

12.6 

1.1 

12,500 

6.76 

38.13 

43.01 

11.9 





1.3 

11,630 

Ohio, Columbiana 

3.51 

36.68 

48.89 

10.9 

69.9 

5.2 

1.4 

8.3 

4.3 

12,730 

Ohio, Jefferson 

3.42 

36.33 

49.58 

10.7 

69.7 

6.2 

1.4 

8.0 

6.1 

12,720 

Okla., Coal 

6.57 

38.62 

42.89 

11.9 

62.8 

5.0 

1.5 

14.5 

4.3 

11,260 

Okla., Latimer 

3.68 

36.82 

53.79 

5.6 





0.9 

13,630 

Okla., Pittsburg 

Pa.. Allegheny Upper 

3.78 

38.01 

50.63 

7.6 

73.8 

5.4 

i.8 

9.6 

1.7 

13,280 

2.65 

33.02 

51.17 

13.2 

70.3 

5.1 

1.2 

8.1 

2.2 

12.816 

Freeport Bed 

Pa., Armstrong 

3.37 

35.49 

51.31 

9.7 

71.4 

5.3 

1.3 

9.1 

3.1 

13,040 

Pa., Bedford 

1.61 

16.29 

70.01 

12.1 

77.4 

4.1 

1.4 

3.4 

1.0 

13,810 

Pa., Jefferson 

2.59 

30.41 

59.08 

7.9 

76.6 

5.1 

1.2 

7.2 

2.0 

13,860 

Pa,. Washington 

1.96 

30.55 

58.24 

9.3 

74.4 

4.8 

1.5 

7.9 

2.2 

13.622 

Pittsburgh Bed 

Va., Wise 

2.62 

33.78 

53.63 

10.0 

73.7 

5.1 

1.6 

8.8 

0.9 

13,270 

Wash.. Kittitas 

10.29 

30.42 

43.38 

15.9 

61.3 

6.5 

1.5 

14.4 

1.4 

ii;oio 

W. Va.. Brook 

4.41 

37.41 

50.07 

8.1 

72.1 

5.3 

1.4 

10.5 

2.6 

12,940 

W. Va., Fayette 

2.8 

23.5 

70,2 

3.5 

82.6 

6.0 

1.5 

7.0 

0.6 

14.650 

Sewell Bed 

Fire Creek Bed 

2.87 

15.41 

76.91 

4.8 

82.4 

5.0 

1.5 

6.7 

0.7 

14,621 

Eagle or No. 1 Gas 
Bed 

3.3 

25.5 

66.8 

4.4 

81.7 

6.2 

1.5 

6.5 

0.7 

14;500 

No. 2 Gas Bed 

3.3 

28.88 

62.72 

5.1 

79.7 

5.3 

1.4 

7.7 

0.8 

14.209 

W. Va., Logan 

Island Creek Bed 

1.6 

33.70 

57.86 

6.8 

76.7 

6.1 

1.3 

8.9 

1.3 

13,918 

W. Va., Ohio 

Wyo,, Lincoln 

3.02 

41.43 

45.58 

8.1 

72.8 

6.3 

1.4 

8.8 

3.6 

13,200 

3.59 

38.38 

62.61 

5.5 

74.5 

6.3 

1.3 

12.6 

1.0 

13,310 

Semf-bituininoin Type 

Ark., Huntington 3.22 

18.09 

69.73 

9.0 

78.7 

4.4 

1.6 

4.4 

1.9 

13,700 

Md., Allegany 

2.22 

17.22 

69.13 

10.9 

76.9 

4.3 

1.9 

4.9 

1.1 

13,430 

Md., Allegany 

1.18 

17.87 

73.21 

7.7 

81.0 

4.5 

1.9 

4.0 

1.0 

14,190 

Pa., Cambria 

2.16 

22.21 

70.33 

5.3 





1.1 

14,460 

Pa., Cambria 

2.61 

20.08 

71 .53 

6.1 





1.9 

14,380 

Pa., Somerset 

2.36 

17.29 

71 .41 

9.0 

78.5 

4.3 

1.2 

4.6 

2.6 

13,740 

Va., Montgomery 

1.88 

14.02 

68.88 

15.2 

75.3 

3.6 

0.9 

4.8 

0.6 

12,740 

Va., Tazewell 

3.03 

20.28 

72.19 

4.5 

84.0 

4.7 

1 .2 

6.2 

0.5 

14,610 

W. Va., Grant 

3.00 

16.71 

71.02 

9.3 





2.7 

1 3,590 
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COMPOSITION AND HEATING VALUE OF REPRESENTATIVE COALS 



Proximate Analysis 


Ultimate Analysis 



State and County 

%H20 

^Volatile 

matter 

%Fixed 

carbon 

%A8h 

%c 


%N 

%o 

%s 

B. T. U. 
per Lb. 

W. Va., M' Dowell Po-2.99 

12.65 

78.35 

6.0 

82.9 

4.7 

1.1 

4.8 

0.5 

14,398 

cahontas No. 3 Bed 

W. Va., Mineral 2.39 

16.11 

65.89 

15.6 





2.5 

12,600 

W. Va., Raleigh 

2.93 

14.61 

79.42 

3.1 

84.8 

4.8 

1.5 

5.1 

0.6 

14.854 

Beckiey Bed 1 

Sub-bituminoitt Type 

Colo., -Weld 24.57 

29.78 

42.01 

3.6 

54.8 

6.3 

1.2 

33.8 

0.3 

9,520 

Mont., Carbon 

10.49 

34.72 

43.67 

11.2 

59.8 

5.6 

1.3 

21.0 

1.1 

10,550 

Wash., Thurston 

21.67 

34.81 

33.30 

10.3 

49.9 

6.3 

0.9 

32.4 

1.2 

8,700 

Wyo., Lincoln 

20.78 

35.44 

40.56 

3.2 

57.8 

6.3 

0.9 

31.1 

0.7 

10,080 

Cannel Coal 1 

Pa., Armstrong 

1.78 

32.81 

37.32 

28.2 

56.9 

4.5 

1.1 

5.6 

3.7 

10,460 

Tex., Webb 

4.41 

46.01 

30.48 

19.0 

59.3 

5.8 

1.2 

12.7 

2.1 

11,070 

Lignite 1 

Ark., Ouachita 

39.43 

26.49 

24.37 

9.7 

36.3 

7.0 

0.7 

45.8 

0.49 

6,356 

Colo., Adams 

35.00 

27.39 

30.23 

7.38 





0.31 

6,982 

N. D., Ward 

36.89 

24.91 

27.67 

10.4 

37.4 

6.4 

0.6 

45.6 

0.2 

6,010 

N. D., Williams 

42.11 

25.00 

24.43 

8.5 

35.2 

7.1 

0.5 

47.5 

1.3 

5,990 

Tex., Wood 

33.71 

29.25 

29.76 

7.3 

42.5 

6.8 

0.8 

42.1 

0.53 

7,348 

Peat 

Conn., Fairchild 

90.31 

3.79 

1.27 

4.63 





0.08 

511 

Fla., Lake 

82.12 

11.75 

5.72 

0.4 





0.05 

1,886 

Me., Knox 

90.82 

6.07 

2.73 

0.4 





0.02 

819 

Mich., Kalamazoo 

66.91 

19.04 

9.29 

4.8 





0.09 

3024 

N. Y., Oswego 

54.61 

29.15 

12.44 

3.8 





0.17 

4,104 

Wis., Marinette 

76.36 

10.78 

4.66 

8.2 





0.16 

1,498 




756 


HEAT OF COMBUSTION OF COAL FROM ANAI.YSES 


The usual formula employed in calculating the heat of combustion of coal from an 
ultimate analysis is that of Dulong: 

BTU/pound = 14,544C+62,028 (H- 2 )+4050S 

8 


where C, H, 0, and S are the decimal percents of carbon, hydrogen, oxygen, sulfur 
found on ultimate analysis made on the “as received’* basis. 

A proximate analysis of coal gives moisture, volatile matter, fixed carbon and ash. 
It is possible to compute the heat of combustion of coal from the values obtained in a 
proximate analysis by first finding the percent of carbon, hydrogen and oxygen by 
meeuis of the formulas below and then substituting in Dulong’s formula given above. 

The method is as follows: — From the values of a proximate analysis find the per- 
cent of volatile matter (V) and fixed carbon on an ash- and moisture-free basis. 
These two values should add up total 100%. Then, 


%H = %VG 


7.35 

%V+10 


- 0.013) 


%N == 0.07V for anthracite and semi-anthracite coals. 

%N = 2.10 -0.012V for bituminous and lignite coals. 

%C = Fixed G+0.02V^ for anthracite coals. 

%C = Fixed G-f-0.9 (V-10) for semi-anthracite coals. 

%G —Fixed G 4-0.9 (V-14) for bituminous coals. 

%G = Fixed C-j-0.9(V-18) for lignite. 

Sulfur increases V, therefore the volatile carbon is too high by the extent of 
the sulfur in the coal. 


Example. — A bituminous coal from Jefferson, Pa. gives a proximate anaylsis as 
follows: moisture, 2.59%; volatile matter, 30.41%; fixed carbon, 59.08%; ash, 7.9%. 
The %ash plus %moisture = 7.9 -1-2.59 = 10.49 
Therefore, 


30.41 

100-10.49 


X 100 = 33.97% volatile matter on ash- and moisture-free basis. 


59.08 

100-10.49 


X 100 = 66.00% fixed carbon on ash- and moisture-free basis. 


7 35 

^ =33.97 ( 3^ - :^ - 0.013) = 5.23%H 

N =2.10-0.012X33.97 = 1.69%N 
C = 66.00 4-0.9 (33.97 - 14 ) = 83.97%C 
83.97X0.8951 = 75.16%G as received 
5.23X0.8951 = 4.68 %H as received 
1.69X0.8951= 1.51%N as received 
7.9% ash 
2.59% moisture 

91.84%, therefore 100—91.94 = 8.16% oxygen 

Then by substitution of the values above in the Dulong formula 

14,544 X0.7516+62,028(0.0468- ) = 13,201 BTU/pound. 

8 

The experimental value reported for this coal was 13,860 BTU/pound. 
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FLAME TEMPERATURES 

Reprinted by permission from “Combustion Flames and Explosions of Gases/’ by 
Lewis and von Elbe, published 1938 by Macmillan. 

Except as noted otherwise, the flame temperatures listed in the following table 
were determined by the sodium line-reversal method with a totally colored flame for 
moist mixtures at room temperature. The values given are the maximum flame tem- 
peratures determined for the given combustible or combination of combustibles with 
inert gas. In a few cases a number of values are given for different mixture composi- 
tions. All compositions are given on the dry basis. 

The experimental flame temperatures are probably all influenced somewhat by 
heat losses, excitation lag and intermixing with the surrounding atmosphere. How- 
ever, these disturbances do not cause excessive discrepancies from the theoretical 
flame temperatures, and the values may be taken as an approximate indication of 
the flame temperatures of the mixtures given. 

A large number of calculated flame temperatures are to be found in the literature. 
They are not included in the table because they are generally based on inexact 
thermochemical data. Similarly, many experimental values have been omitted, since 
they were determined under specialized and sometimes ill-defined conditions. 


Combustible 

Diluent 

% Com- 
bustible 

Flame 
Temp. °C. 

Reference 

Hydrogen 

Air 

31.6 

2045 

1 




2047* 

2 


Oz 

67.0 

2487 

3 



73.0 

2527 




78.0 

2660 




82.0 

2427 


Hydrogen atoms 



?3760t 

4 

Carbon monoxide 

Air 

20.0 

1650t 

5 



25.0 

1930t 




32.0 

2100t 




37.0 

2000 1 




45.0 

1850t 




55.0 

1560J 



Oz 

20.0 

1850t 

5 



30.0 

2400 1 




40.0 

2680 1 




60.0 

2905 1 




70.0 

2925 1 




80.0 

28051 




90.0 

1800i 


Methane 

Air 

10.0 

1875 

1, 6, 7 

Ethane 

Air 

5.8 

1895 

7 

Propane 

Air 

4.15 

1925 

6, 7 

Butane 

Air 

3.2 

1895 

7 

iso- Butane 

Air 

3.2 

1900 

7 

Acetylene 

Air 

9.0 

2325 

1 


Oz 

18.0 

2927 

3 



33.0 

3007 




44.0 

3137 




50.0 

2927 



*Calcuiated. 

tEstimated for hydrogen torch. 

[ (Calculated, ±10** to allow for different HzO content. 




7SS 


FLAME TEMPERATURES 


Combustible 

Diluent 

% Com- 
bustible 

Flame 
Temil. °C. 

Reference 

Ethylene 

Air 

7.0 

1975 

■ 7 

Propylene 

Air 

4.5 

1935 

7 

Butylene 

Air 

3.4 

1930 

7 

Ammonia 

Air 

21 

1700 

8 

60% NH 3 4- 40% (3H2 + N 2 ) 

Air 

26 

1745 

8 

4056 NH 3 +60% (3Hz + Nj) 


27.5 

1770 


20 % NH 3 + 80% ( 3 H 2 + N 2 ) 


32.5 

1815 


10 % NH 3 +90% (3H2 + N 2 ) 


35.0 

1850 


6 H 2 + N 2 

Air 

29.5 

1960 

8 

4 H 2 + Nz 


28.7 

1925 


3H2 + Nz 


28.0 

1880 


Hz + N 2 


23.0 

1675 


2 H 2 + 3Nz 


20.5 

1565 


Hz + 2 N 2 


18.5 

1475 


3 CH 4 + O 2 

Air 

10.7 

2040 

1 

4 CH 4 + O 2 


10.5 

1980 


6 CH 4 + O 2 


10.4 

1955 


7 CH 4 + O 2 


10.2 

1925 


I 9 CH 4 + O 2 


10.1 

1893 


9 CH 4 + Hz 

Air 

10.5 

1880 

1 

7 CH 4 + 3Hz 


11.5 

1893 


3 CH 4 + 2 H 2 


13.5 

1900 


2 CH 4 + SHz 


16.5 

1916 


CH 4 + 4 H 2 


22.0 

1960 


CH 4 + 9Hz 


24.0 

2000 


9 CH 4 + CzHz 

Air 

9.7 

1930 

1 

7 CH 4 + SCzHz 


9.3 

2025 


3 CH 4 + 2 C 2 H 2 


9.25 

2075 


2 CH 4 + 3 C 2 H 2 


9.1 

2165 


CH 4 + 4 C 2 HZ 


9.05 

2250 


CH 4 + 9CzH2 


9.0 

2290 


6 CH 4 + Nz 

Air 

11.5 

1827 

9 

6 CH 4 + 2Nz 


13.0 

1792 


5 CH 4 + 3 N 2 


14.5 

1765 


CH 4 + Nz 


17.5 

1727 


2 CH 4 + 3Nz 


21.0 

1694 


6 CH 4 + 9Nz 


22.4 

1675 


CH 4 + 2Nz 


24.2 

1665 


2 OCH 4 +CO 2 

Air 

10.35 

1850 

9 

WH 4 + COz 


10.75 

1825 


k5H4 + CO 2 


11.5 

1797 





759 


FLAME TEMPERATURES 


Combustible 

Diluent 

% Com- 
bustible 

Flame 
Temp. ®C. 

Reference 

IOCH 4 + 3 CO 2 




12.3 

1777 


5 CH 4 4* 2 CO 2 




13.0 

1762 


2 CH 4 + CO 2 




13.8 

1752 


10CO 4 - N 2 



Air 

35.9 

1915 

9 

5CO 4- Nz 




37.3 

1875 


5CO 4- 2 N 2 




40.0 

1810 


5CO 4- 3 N 2 




42.6 

1760 


SCO 4- 4 N 2 




45.0 

1718 


CO + Nz 




47.3 

1675 


20CO + CO 2 



Air 

35.6 

1890 

9 

1 0CO -1- CO 2 




36.5 

1850 


SCO + CO 2 




37.6 

1797 


loco 4- 3 CO 2 




38.5 

1764 


S8.5%CO 4 - 41. 

5% Hz 


Air 

32.6 

2004 

9 

31.9%CO 4 - 22. 

5%H2 4-4S. 

4%N2 

Air 

45.0 

1718 

9 

n.O%CO + 27. 

I^Hz +35.9%N2 

Air 

41.7 

1812 

9 

50.1%CO 4 - 3S.5%H2 4 - 14 

4%N2 

Air 

36.0 

1940 

9 

Pittsburg natura 

gas 


Air 

9.0 

1950* 

1930t 



'Hz 

49.8% 







CO 

11.8 







CH 4 

25.8 






Mixed coal gas ^ 

Cz He 

1.5 


Air 

17.6 

1918 

9 


Illuminants 

4.5 







COz 

2.4 







.Nz 

4.2 







Hz 

35.9%1 







CO 

23 5 







CH 4 

9.0 






Carburated 

CzHe 

2.7 


Air 

18.8 

1930 

9 

water gas 

Illuminants 

10.0 







COz 

3.5 







[Nz 

15.4 







[Hz 

69.7%^ 







CO 

24.7 






“Electrolene” 

CH 4 

1.7 


Air 

30.8 

1983 

9 

gas 

COz 

2.6 







INz 

1.3 







fHz 

16.9%' 







CO 

27.6 






Anthracite 

CH 4 

0.9 


Air 

46.7 

1663 

9 

producer gas 

COz 

5.1 






1 

.Nz 

49.5 







*^Caloulated : dry mixture. 
tPartially colored flame: dry mixture. 
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FLAME TEMPERATURES 


Combustible 

Diluent 

% Com- 
bustible 

Flame 
Temp, “C. 

Reference 

City gas 550 BTU 

O 2 

65 

2730 

3 

Natural gas 1025 BTU 

O 2 

45 

2930 

3 

Mixed natural gas and coke oven gas 
808 BTU 

O 2 

57 

2810 

3 

Carbureted water gas 800 BTU 

O 2 

50 

2800 


Amyl acetate 

Air 


1422* 

,0 1 


♦Diffusion flame. Two color method. 
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IGNITION TEMPERATURES OF VARIOUS SUBSTANCES AND LIMITS 
OF INFLAMMABILITY OF GASES 


Ignition temperature at atmospheric Limits for inflam- 
pressure mabilit:^ in % by voL 

ume of gas in air at 


Name and formula 

In oxygen 

In air 

atmos. 

ordinf 

press, and 
3iry temp. 


°G. 

®F. 

°C. 

®F. 

Lower 

Upper 

Acetaldehyde, CH 3 CHO 

140 

284 

185 

365 

4 

57 

Acetone, (CH 3 ) 2 CO 

568 

1054 

700 

1292 

2.5 

13 

1 Acetylene, C 2 H 2 

416-440 

781-824 

406-440 

763-824 

2.5 

82 

1 Amyl alcohol, CsHnOH 

390 

734 

409 

768 



Aniline, CrH5NH2 

530 

986 

770 

1418 



BenzalJeii/de, CeHs'CHO 

168 

334 

180 

356 


. . . 

Benzene, CeHe 

662 

1224 

740 

1364 

1.4 

5.5 

Blast-furnace gas 

. . . 




36 

65 

Blue water gas 





12 

67 

Butane, C 4 H 10 





1.5 

6 

n-Butyl alcohol, C 4 H 9 OH 

385 

725 

450 

842 



Butylene, C 4 H 8 





1.7 

9 

Carbon monoxide, CO 

637-658 

1179-1216 

644-658 

1191-1216 

6.3 

71.2 

Coal gas 





7 

21 

Coke-oven gas 





7 

21 

Cylinder oil 

320 

608 

417 

783 

. . . 

• . • 

Decane 

202 

396 

463 

865 



Ethane 

520^630 

968-1166 

520-630 

968-1166 

3.3 

10.6 

Ethyl alcohol, C 2 H 5 OH 

425 

797 

558 

1036 

3.7 

13.7 

Ethyl ether, (C 2 H 5)20 

178 

352 

343 

649 

1.6 

7.7 

Ethylene, C 2 H 4 

500-519 

932-966 

542-547 

1008-1018 

3.4 

14.1 

Gas oil 

270 

518 

336 

637 



Glycerol, C 3 H 5 (OH )3 

414 

777 

500 

932 



Hexane, C 6 H 14 

268 

514 

487 

909 

1.3 


Hydrogen, H 2 

580-590 

1076-1094 

580-590 

1076-1094 

6.2 

71.4 

Hydrogen sulfide, H 2 S 





4.3 

45 

isopropyl alcohol, C 3 H 7 OH 

512 

954 

590 

1094 

2.7 


Kerosene 

270 

518 

295 

563 



Methane, CH 4 

556-700 

1033-1292 

650-750 

1202-1382 

5.8 

13.3 

Methyl alcohol, CH 3 OH 

555 

1031 



6 

36 

Pennsylvania crude oil 

242 

468 

316 

601 



Pentane 





i . 3 

4.9 

Phenol, CfiHsOH 

574 

1065 

715 

1319 



Propane, C 3 H 8 

490-570 

914-1058 



2 

7 

Propyl alcohol, C 3 H 7 OH 

445 

833 

505 

941 

2.6 


Propylene, C 3 H 6 





2.2 

9.7 

Sugar 

378 

712 

385 

725 



Toluene 

552 

1026 

810 

1490 

1.3 

6.8 




w 


COMBUSTION CON- 

The high (gross) heat value is the value obtained by burning the gas in a Junker’s 
calorimeter, which assumes that the products of combustion are cooled to the initial 
temperature and includes the heat of condensation of the water formed by the 
combustion; the low (net) heat value differs from the high (gross) value by the heat 
of vaporization of water and is calculated from the gross by subtracting the heat of 





B.T.U. 

per cu. ft., dry, 30 in. pressure 

Name and formula 

Mol. wt. 

Sp. Gr. 

Hif?h iffrosff) 

Low (net) 



Air “1 

32°F. 


32°F. 

60®F. 

Acetylene, CzH* 

26.02 

0.8981 

1567 

1483 

1514 

1433 

Benzene, CeH^ 

78.05 

2.694 

3933 

3722 

3774 

3577 

Butane, C 4 H 10 

58.08 

2.005 

3445 

3261 

3180 

3010 

Butylene, C 4 H 8 

56.06 

1.935 

3262 

3087 

3050 

2887 

Carbon dioxide, CO 2 

44.00 

1.519 





Carbon monoxide, CO 

28.00 

0.9665 

341. 

0 322.6 

341.0 

322.6 

Ethane, C 2 H 6 

30.05 

1.037 

1862 

1762 

1703 

1612 

Ethylene, C 2 H 4 

28.03 

0.9676 

1734 

1641 

1631 

1541 

Hydrogen, H 2 

2.02 

0.0695 

343. 

0 324.5 

290.0 

274.5 

Hydrogen sulfide, H 2 S 

34.08 

1.177 





Methane, CH 4 

16.03 

0.5534 

1069 

1012 

963 

912 

Naphthalene, CioHg 

128.06 






Propane, CsH® 

44.06 

1.521 

2652 

2509 

2440 

2309 

Propylene, C 3 H 6 

42.05 

1.451 

2487 

2354 

2328 

2204 

Toluene, C 7 H 8 

92.06 

3.178 

4693 

4441 

4481 

4241 

Xylene, CsHio 

106.08 

3.662 

5446 

5153 

5181 

4902 

Water, H 2 O 

18.02 

0.6219 



.... 



COMBUSTION CONSTANTS AND COMPOSITION OF 
The coal gas, coke-oven gases, oil gas and carburetted water gas contain in addi- 
tion small amounts of benzene and oxygen. The heat values are calculated from the 
values as given in the table under COMBUSTION CONSTANTS OF GASES. 



Blast- 

furnace 

Blue 

water 

Carburetted 

water 

Coal 

Coke- 

oven 


RQS 


f?a8 

gas 

gaa 

23.5 

% Methane, CH 4 


14.8 

34.0 

% Ethane, C 2 H* 






% Propane, CsHs 






% Ethylene, C 2 H 4 



12.8 

6.6 

2.9 

% Carbon monoxide, CO 

26.2 

43.4 

33.9 

9.0 

5.1 

% Carbon dioxide, CO^ 

13.0 

3.5 

1.5 

1.1 

1.4 

% Hydrogen, H^ 

3.2 

51.8 

35.2 

47.0 

57.4 

% Nitrogen, Nz 

57.6 

1.3 

1.8 

2.3 

4.2 

% Oxygen, 02 





0.5 

B.T.U. per cu. ft., high (gross) 60® F., 

93 

310 

578 

634 

536 

30 in. Hg, satd. H 2 O 

B.T.U. per cu. ft., low (net) 60® F., 

91.6 

285 

529 

560 

476 

30 in. Hg, satd. H 2 O 

Cu. ft. air required per cu. ft. of gas 

0,70 

2.28 

4.85 

5.50 

4.65 

Cu. ft. CO 2 per cu. ft. of gas burned 

0.392 

0.469 

0.758 

0.573 

0.420 

Cu. ft. H 2 O per cu. ft. of gas burned . 

0.032 

0.518 

0.904 

1.282 

1.205 

Cu. ft. N 2 per cu. ft. of gas burned 

0.55 

1.81 

3.85 

4.36 

3.71 

High (gross) B.T.U. per cu. ft. gas- 

air mixture 

54.7 

94.5 

98.8 

97.6 

95.0 

Thtoreticai flame temp., deg. F. 

2660 

4167 

4090 

3910 . 

3430 
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STANTS OF GASES 

vaporization of water at 60®F; thus, in the low (net) value the assumption is. made 
that all of the products of combustion with the exception of the water have been 
cooled to the initial temperature; the flue products are calculated upon air with 
a composition of 79% nitrogen and 21% oxygen. The flame temperatures are not 
corrected for dissociation. 


B.T.U. per cu. ft., 
satd. H 2 O, 30 in. 
pressure. 

B.T.U. per mole 

Cu. ft. per cu. 

ft. fuel gas or mole per mole 

-1 i 

High 

Low 



Required for 

Flue products 

Is : 

(gross) 

(net) 



combustion 







High 

IjOW 






- 

60®F. 

60°F. 

(gross) 

(net) 

o^ 

Air 

fUO 

CO 2 

N 2 


1456 

1396 

562,000 

543,000 

2.5 

11.90 

1.0 

2.0 

9.40 

4770 

3658 

3509 

1,413,000 

1,356,000 

7.5 

35.70 

3.0 

6.0 

28.20 

4110 

3204 

2955 

1,237,000 

1,142,000 

6.5 

30.95 

5.0 

4.0 

24.45 

3870 

3033 

2834 

1,171,000 

1,095,000 

6.0 

28.58 

4.0 

4.0 

22.58 

4030 

317.1 

317.1 

122,400 

122,400 

0.5 

2.38 


1.0 

1.88 

4475 

1731 

1582 

668',300 

611,300 

3.5 

16.67 

3.0 

2.0 

13.17 

3820 

1613 

1514 

622,400 

584,400 

3.0 

14.29 

2.0 

2.0 

11.29 

4250 

318.8 

269.1 

123,100 

104,100 

0.5 

2.38 

1.0 


1.88 

4010 





1.5 

7.14 

1.0 

1 . 0,SO2 

; 5.64 


995 

896 

384,000 

346,000 

2.0 

9.52 

2.0 

1.0 

7.52 

3750 



2,219,000 

2,143,000 

12.0 

57.10 

4.0 

10.0 

45.00 

4100 

2465 

2266 

952,000 

876,000 

5.0 

23.80 

4.0 

3.0 

18.80 

3840 

2313 

2164 

893,000 

836,000 

4.5 

21.43 

3.0 

3.0 

16.93 

4090 

4364 

4165 

1,685,000 

1,609,000 

9.0 

42.87 

4.0 

7.0 

33.87 

4050 

5064 

4815 

1,955,000 

1,860,000 

10.5 

50.00 

5.0 

8.0 

39.50 

4010 


REPRESENTATIVE MANUFACTURED AND NATURAL GASES 
The flame temperatures are not corrected for dissociation. The air required, products 
of combustion, B. T. U. of gas-air mixture and the flame temperature are based upon 
air with 21% oxygen and 79% nitrogen. 


1 Coke- 

Natural gas. 

Natural gas 
residual. 

Natural gas. 

Natural gas. 



oven 

Follansl^, 

Follansbee, 

McKean 

Sandusky, 

OU 

Producer 

gas 

W. Va. 

W. Va. 

Co., Pa. 

Ohio 

gas 

gas 

33.9 



32.3 

83.5 

27.0 

2.6 


31.8 

67.7 

79.4 

20.0 

67.0 

12.5 



5.2 



2.7 

0.4 

6.1 





10.6 

22.0 

2.6 




0.2 

2.8 

5.7 

47.9 





53.5 

10.5 

3.7 

0.6 

0.5 

0.6 

0.7 

3.8 

3.4 

58.8 

600 

2220 

1868 

1482 

1047 

516 

136 

538 

1970 

1711 

1350 

946 

461 

128 

5.28 ' 

21.60 

17.97 

14.25 

10.04 

4.25 

1.08 

0.529 

2.666 

2.188 

1.663 

1.087 

0.458 

0.311 

1.260 

3.662 

3.182 

2.756 

2.045 

1 .129 

0.165 

4.21 

17.00 

14.21 

11.29 

7.98 

3.39 

1.44 

95.6 

98.6 

98.5 

97.3 

94.7 

98.3 

65.3 

3860 

3835 

3830 

3770 

3740 

3970 

3050 




Name of Mol. 
gas or vapor weight § n 


Acetylene 

Air 

Allylene 

Ammonia 

Amylene 

Benzene 

Butane 

Butylene 

Carbon dioxide 


Boiling A SS';; 
point ^ S'® •• 
°F. 


CONSTANTS FOR CER- 


onbustion 


® § « calories B.T.U 
'^'*^9 PC*‘R*’a™* per 

.SP.2 g molecular cubic 
^•9 a wt. foot 


B.T.U. 

per B.T.U, 
cubic per 


0.9056 

1.000 

1.3823 

0.5971 

2.4211 

2.6953 

2.0100 

1.2367 

1.52909 


0.0692 310054 1483.0 21449 

0.0764 

0.10585 467550 2227.1 21040 
0.04509 90650 432.8 9598 

0.1849 807602 3835.0 20743 

0.2059 787993 3741.0 18175 

0.1535 687203 3269.0 21298 

0.1479 650632 3089.0 20891 


- 10.3 

- 37.3 0.6234 ( 

+102 0.6511 

+176.6 0.8839 ( 

+ 33 

+ 23 

-108.4 0.8300 < 


0.04509 

0.1849 

0.2059 

0.1535 

0.1479 

0.1167 


Carbon disulfide 76.12 2.6298 
Carbon monoxide 28. 00 0.96716 


Crotonylene 
Cyanogen, CN 
Ethane 
Ethyl alcohol 
Ethylene 


.8 1.2920 0.159 4.965 0.20139 

I 0.2450 13.55 0.0738* 

6.998 0.14290 

1.8 0.8600 7.258 0.13779 

.2 12.48 0.0801 

.9 0.7946 1.4534 8.23 0.1215 


54.05 1.8661 + 81 6.998 

26.01 1.8000 - 5.8 0.8600 7.258 

30.05 1.0494 -128.2 12.48 

46.05 1.5894 +172.9 0.7946 1.4534 8.23 

28.03 0.96836 -153.4 0.4040 13.53 


265130 1264.6 6279 
67960 323.0 4369 
593091 2822.6 19752 
259620 1238.2 8986 
370456 1778.0 22190 
340494 1617.0 13309 
333361 1583.0 21407 


Hexane 

86.11 

2.9721 

+160.7 

0.6630 

4.40 

0.2271 

999220 

4744.0 

20887 

Hydrogen 

2.016 0.06960-423.4 

3.4090188.70 

0.0053 

68415 

325.0 

61085 

Hydrogen 

27.02 

0.9348 

+ 79.7 

0.6967 

13.968 

0.07159 

158620 

757.0 

10575 

cyanide 










H ydrogen sulfide 34 . 08 

1.1906 

- 79.2 

0.9000 0.2423 

11.00 

0.0909 

136701 

657.0 

17218 

Mesityiene 

120.09 

4.1468 

+328.1 

0.8583 

3.149 

0.31755 

1282310 

6108.0 

19235 

Methane 

16.03 

0.55450 

-263.2 

0.5920 

23.64 

0.0423 

211933 

1008.0 

23798 

Methyl alcohol 

32.03 

1.1121 

+131.2 

0.8027 0.458 

11.83 

0.0845 

182187 

865.0 

10238 

Naphthalene 

128.06 

4.4230 

+424.7 

1.1508 

2.952 

0.3387 

1230657 

5859.0 

17298 

Nitrogen 

28.02 

0.9674 

-320.1 

0,8050 0.2438 

13.53 

0.0739 




Oxygen 

32.00 

1.1055 

-294.5 

1.1340 0.2174 

11.85 

0.0844 




Pentane 

72.09 

2.4905 

+ 98.6 

0.6263 

5.26 

0.1902 

847247 

4022.0 

21152 

Propane 

44.06 

1.5223 

- 38.2 

0.6130 

8.61 

0.1162 

629205 

2513.0 

21620 

Propylene 

42.05 

1.4527 

- 58.4 


9.02 

0.1109 

492742 

2340.0 

21092 

Sulfur dioxide 

64.06 

2.2638 

+ 12.6 

1.4900 0.1553 

5.78 

0.1729 




To'u*^n^ 

92.06 

3.1792 

+231.8 

0.8714 

4.12 

0.2429 

934409 

4436.0 

18270 

Water 

18.02 0.6217 

+212 

1.000 0.4805 

21.004 

0.04761 




!)»• Xylene 

106.08 

3.6630 

+282.-’. 

0.8697 

3.57 

0.2800 

1084986 

5155.0 

18410 









im 


COMPOSITION AND PHYSICAL PROPERTIES OF ALLOYS 

See also the table Corrosion- and Heat-Resistant Allpys, 

The following table has the alloys arranged alphabetically according to the name 
of the element which predominates. The following abbreviations are employed: A, 
annealed; C, cold worked; AC, annealed and cold worked; H, hardened; HR, hot 
rolled. The ultimate strength is given in thousands of pounds per square inch. 



Trade Name 

Sp. Gr. 

M. P. 

®C. 

Thermal 

Elxpuusion 

X106 

Ultimate 

Strength 

1 Aluminum 


■ 




99.2AI 

Aluminum 2S 

2.71 

660 

23.94 

12AC 

95 Al SOij 

Lynite, body alloy 


650 

26 


94AI, 4Cu, 0.5Mg, 




0.5Mn, coated with 






99.7 + AI 

Alclad 17 ST 

2.96 

538-46 

21.96 

55 

90AI, lOMg 

Magnaiium 

2.50 

600 

24 


70AI, 30Mg 

Magnalium 

2.00 

435 



98 Al] 1.25Mn 

Aluminum Alloy 3S 

2.74 

640-55 

23.04 

16-31 AC 

95AI, 5Si 

Aluminum-silicon 43 

2.58 

577-630 

21.96 

19 

Bismuth 






53 Bi, 32Pb, 15Sn 

Eutectic fusible alloy 


96 



52 Bi, 40Pb, 8Cd 



91.5 



60BI, 27Pb, 13Sn,10Cd 

Lipowitz alloy 


70-2 



50 Bi, 25Pb, 12.5Sn, 

Wood’s metal 

9.7 

70-2 



12!5Cd 





40 Bi, 40Pb, 20Sn 

Bismuth solder 


111 



Csrfum 





70-3Ce, 17-24Zn, 1.6- 

Ignition pin alloy 





6Fe, 0-2.4 Al, Mn 





61 Ce, 37 Fe 

ignition pin alloy 





Cobalt 





66Co, 34-40Cr, 9.2W, 

Stellite No. 2 





1.2-2C, 0-1 Fe 






56Co,20-23Cr, 1 5-20 W, 

Stellite No. 3 





3-5Fe, 1.5-4 C 






40-80CO, 20-35Cr, 

Stellite 

8.50 

1150 

14.99 


a-25W, 0.75-2.5C 






Copper 






99.9 -FCu 

Deoxidized copper 

8.50 

1082 

17.71 

32-55 

99.9CU, 0.01 P 

Deoxidized copper 

8.91 

1082 

17.71 

35-55 

90Cu, 10AI 

Aluminum bronze 

7.6 

1050 

16.5 


90Cu, 9Ai, IFe 

Resistac 


1066 


75 

80-90CU, 8-10AI,6-7Fe 

Ampco Metal 

7.2 

649 


60-100 

B8-96CU, 2.3-1 0.5 Al, 

Aluminum bronze 

7.5-8.2 

1038-71 



Fe, Sn 






47Cu, 33 Au, 20 Ag 

6 Carat gold 





40Cu, 31 Au, 19Ao, lOPd 

Palladium gold 





95Cu, 5Mn 

Manganese bronze 

8.8 

1060 



82Cu, 15Mn,3Ni 

Manganin 

8.5 




61 Cu, 26Mn, 13AI 

Magnetic alloy 





88.5CU, 5Ni, 58n, 

Barber ite 

8.8 

1070 


60 

1.5Si 






75Cu, 25Ni 

Nickel coinage, U.S.A. 












wt 


COMPOSITION AND PHYSICAL PROPERTIES OP ALLOYS 


CompogitJon 

% 

Trade Name 

8p. Gr. 

M.P. 

®C. 

Thermal 

Ebcpansioo 

X106 

Ultimate 

Streagth 

Copper 




■mm 


75Cu, 20 Ni, 5Zn 

Ambrac A 

8.58 

1150 

16.40 

50-130 

65Cu, 18Ni, 17Zn 

Nickel silver 

8.75 

1110 

18.36 

56-110 

60Cu, 40 Ni 

Constantan 

8.4 

1280 



55Cu, 18IMi, 27Zn 

Nickel silver 

8.7 

1055 



94. 8-96 Cu, 3-4Si, 

Everdur 

8.46 

1000 

16.99 

50-145 

1-1.2 Mn 






95.5Cu, 4.3Sn, 0.2P 

Phosphor bronze 30 

8.91 

1050 

18.90 

45-115 

91.6Cu, 8.25Sn, 0.1 5P 

Phosphor bronze 47 

8.91 



61-130 

90Cu, lOSn, P trace 

Phosphor bronze 209 

9.00 



Up to 135 

90CU| lOSn 

Gun metal bronze 

8.80 



82Cu, 16Sn, 2Zn 






67Cu, 33Sn 

Speculum metal 





90Cu, lOZn 

Red brass 

8.80 

1050 

18.18 

37-100 

89Cu, 9Zn, 2Pb 

Hardware bronze 

8.83 

1050 

18.18 

35-60 

85Cu, 15 Zn 

Red brass 

8.75 

1030 

18.72 

43-75 

70Cu, 29Zn. ISn 

Adnic 


1205 

16.29 

113H 

70Cu, 29Zn, iSn 

Admiralty 

8.17 

935 

20.16 

50-95 

67Cu, 33Zn 

Yellow brass 

8.40 

940 

18.50 


60Cu, 40Zn 

Muntz metal 


840 



60Cu, 25Zn, 15Ni 

German silver 



18.40 


60Cu, 19Zn, lOAl, 

HytensI bronze 


980 


106 

6Fe, 5Mn 




55Cu, 252n, 20 Ni 

Usual German silver 





Gold 






92 Au, 8Cu 

Great Britain 


900 




standard 





90 Au, lOCu 

Coinage gold 

17.17 

940 



67 Au, 8-27 Cu, 6-26 Ag 

16 Carat gold 





62Au, 13Cu, 11 Ag 

1 5 Carat gold 





58 Au, 14-28Cu,4-28Ag 

14 Carat gold 





50 Au, 35Cu, 15Ag 

12 Carat gold solder 





42 Au, 38-46 Cu, 12-20Ag 

10 Carat gold 





90 Au, lOPd 

Palladium or white 


1265 




gold 





80Au,20Pd 

Palau 


1375 



60Au, 40Pt 

White, platinum gold 


1500 



92 Au, 4.9 Ag, 3.4 Cu 

22 Carat, dark dental 





92 Au, 4.2 Ag, 3.8Cu 

22 Carat gold 





84 Au, 8.3-1 lAg, 

20 Carat gold 





6-8 .3Cu 





75 Au, 10-20Ag, 5-1 5Cu 

1 8 Carat gold 





68-70AU, 25Ag, 5-7.5 

Platinum substitute. 





Ptor Ni 

electrical 





50Au, 33Ag, 17Cu 

14 Carat gold solder 

V 




41 Au, 37 Ag, 21 Cu, 0.6 

10 Carat gold solder 





brass 





40 Au, 37 Ag, 23 Cu 

8 Carat gold solder 





Iridium 

1 




95 Ir, 5Pt 


22.38 





Iron 

99.8Fe, 0.110, 0.026 
S, 0.017Mn 0.012C, 
0.006P 


Armco ingot iron 


7.86 


1530 


48 






COMPOSITION AND PHYSICAL PROPERTIES OF ALLOYS 


Composition 

% 

Trade Name 

Sp. Gr. 

M. P. 
^C. 

Thermal 

Expansion 

X106 

Ultimate 

Strengrth 

Iron 

98.5Fe 

Wrought iron 

7.7 



48 

80Fe, 20 A! 

99Fe, 1 C 

Ferro-aluminum 

Steel 

6.30 

7.83 

1480 

1430 

12.0 


97 Fe, 3C 

94Fe, 3.5C, 2.5Si 

White cast iron 

Gray cast iron 

7.60 

7.0 

1150 

1230 

11.2 


Fe, 30-40CO, 5-9W, 
1.5-3Cr, 0.4-0.8C 

Fe, 0.46Cu, 0.07 Mo, 

K. S. Magnet steel 

Molybdenum iron; 

7.83 

1525 

11.99 


0.03C 

Fo,+10Cr, 0.25C, 

Toncan copper 
Stainless steel 

7.75 

1510 


98-250 1 

<0.5Mn 

90-92Fe, + Cr, 0.4 Mn, 

Stainless steel 

7.75 

1450 

11.00 

250 ! 

<0.12C 

90Fe, + Cr, 0.4 Mn, 

Stainless iron 

7.75 

1450 

11.00 

80 

<0.120 

88 Fe, 16-17Cr, 0.4 Mn, 

0.1 C max. 

86-88 Fe, 12-1 4 Or, 

Stainless iron 

Oarpenter stainless 

7.75 

1425 

9.99 

60-80 

260 

0.3C 

86-88Fe, 12-14Cr, <0.5 

steel No. 2 

Defirust rustless iron 

7.75 

1480 


80-160 

Mn, <0.1 C, Ni trace 
86-88 Fe, 12-1 4 Or, 0.1 C 

Carpenter stainless 

7.78 

1490 


85A-180H 

85-89 Fe, 10-1 4 Or, 

steel No. 1 

Stainless iron 

7.78 

1490 

10.19 

80-200 

<0.5Mn, <0.130 
82-86Fe, 12-16Cr, 

Ascoloy 33 

7.64 

1495 

10.89 

85 

<0.5Ni, <0.058i, 
<0.5Mn, <0.120 

86.7 Fe. 12.5Cr, 0.35 Mn, 

Sterling stainless 

7.75 

1430 

9.99 

125H 

0.35Ni, 0.120 

86.4Fe, 13.50r, 0.10 

steel T 

Stainless I 

7.75 


10.91 

125 

84-86Fe, 1 2.5-1 4.50r, 

Enduro S 15 

7.86 

1475 

10.89 

100A 

0.5Mn max., 0.5Si 
max., 0.5Ni min., 
0.12-0.180 

84-86F6, 1 2.5-1 4.50r 

Enduro S 

7.86 

1 1500 

10.89 



0.5 Mn max., 0.5Si 
max., 0.25 Ni, 0.05- 
0.120 

85.8Fe, 13.5Cr, 0.35 

Sterling stainless 

7.75 

1425 

10.30 

200H 

Mn, 0.350 

85.6Fe, 14Cr, 0.350 

steel A 

Stainless A 

7.75 


10.91 

100 

85F6, 13-140r, 2NI 

Enduro KM 1 

7.75 

1490 

9.99 


max., 0.3-0.6Mn, 

0.1 20 max. 

82-84Fe, 16-1 8 Or, 

Duraloy B 

7.61 

1510 


100 

<0.5Mn, 0 

84.3 Fe, 120r, 2.150, 
0.75V, 0.75OO 

82-84FO, 16-180r, 

Orocar 

Special defirust 

7.75 

1480 


103 

80 

<0.5Mn, <0.10, Ni 
trace 

81-83 Fe, 16.5-18.5 Or, 

rustless iron 

Enduro A 

7.64 

1510 

11 .00 

75 


0.75Si, 0.1 C max. 
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COMPOSITION AND PHYSICAL PROPERTIES OF ALLOYS 


Composition 

Trade Name 

Sp. Gr. 

M. P. 

®G. 

Thermal 

Expansion 

X106 

Ultimate 

Strength 

Iron 

82.8Fe, 16.5Cr, 0.65C 
82.5Fe, 16.5Cr, 0.65C, 

Stainless B 

Sterling stainless 

7.72 

1425 

10.91 

200 H 

0.35 Mn 

82Fe, 16-1 8Cr, <0.5 

steel B 

Sweetaloy 16 

7.83 

1495 

11.00 

75 

Mn, 0.5Ni, 0.35C 

79-82 Fe, 16-1 9 Cr, 
<0.5Mn, <0.5Ni, 
<0.5Si, <0.12C 

79-82 Fe, 16.5-1 8. 5 Cr, 

Ascoloy 66 

Enduro A 

7.64 

7.86 

1490 

10.80 

87 

78 A 

0.5 Mn max., 0.5- 
1.25Si max., 0.25 Ni 
max., 0.1 C max 

79-81 Fe, 16.5-1 8 Cr, 

Delhi hard 

7.75 

1500 

9.99 

125A 

1-1 .1 C, 0.75-1 .OSi, 
0.35-0.5Mn 

78.7 Fe, 20 Cr, 1 Cu, 

Carpenter stainless 

7.70 

1475 


100 

0.3C 

71-76 Fe, 17-19Cr, 7-10 

steel 3 

Oefistain rustless 

7.83 

1455 


90 

Ni, O.OSMn, 0.2C 
71-75Fe, 17-19Cr, 8-9 

iron 

Midvale V2A 

7.89 

1450 

16.99 

90-115 

Ni, 0.5Mn, 0-06- 
0.25C 

70-75Fe, 25-30Cr, 

Defiheat rustless 

7.89 

1595 


75-100 

<0.5Mn, 0.25C, Ni 
trace 

Fe, 17-20Cr, 7-1 ONi, 

Iron 

Allegheny metal 

7.85 

1430-70 

17.30 

90 A 

<0.5Mn, <0.5Si, 
<0.2C 

69-75Fe, 1 6.5-1 9.5Cr, 

Enduro KA2 

7.86 

1400 

15.98 

90 

7-10 Ni, 0.75Si max., 
0.5Mn max., 0.1 5C 
max. 

74Fe, 18Cr, 8Ni, 0.18C 
71-74 Fe, 17.5- 

Stainless N 

Rezistal KA2 

7.86 


18.00 

15.98 

90 

90 

19Cr, 8-9 Ni, 0.5 

Mn, 0.1 5C max. 
73.5Fe, 18Cr, 8Ni, 

Sterling nirosta 

1 

7.92 j 

1425 

16.99 

200 C 

0.35 Mn, 0.1 5C 

73Fe, 18Cr, 9Ni, 

steel 

Duraloy 18-8 

7.86 

1475 

14.99 

105-115 

0.5Mn, C 

70-73 Fe, 27-30Cr, 

Duraloy A 

1 

7.61 

1510 


40-50 

0.5Mn, C 

72.4 Fe, 18Cr, 9.5 Ni, 

Carpenter stainless 

7.72 

1400 


89 A- 

0.1 C 

70-72 Fe, 17.5-1 9 Cr, 

steel No. 4 

Rezistal 2C 

7.86 


15.98 

100HR 

108 

8-9 Ni, 2-2.5Si, 

0.1-0.2C 

68-72 Fe, 26-30 Cr, 

<lMn, <0.6 Ni, 

Ascoloy 55 

1 


10.19 

90 

<0.6Si, <0.25C 

70Fe, 28Cr, 0.5Mn, 0.5 

1 

7.86 

1495 

11 .00 

1 50 

Ni, 0.5C 

70Fe, 19Cr, 9Ni, 1 Cu, 

1 Mo, 0.2C 

1 Sweetaloy 19 

Stainless U 

1 

i 

18.00 

100 
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COMPOSITION AND PHYSICAL PROPERTIES OF ALLOYS 


Compositioo 

% 

Trade Name 

mm 

M. P. 
®C. 

Thermal 

Expansion 

XlOfi 

Ultimate 

Strength 

Iron 





Ml 

69 Fe, 18-20Cr, 8-1 ONI, 

8weetaloy 17 

7.86 

1450 

15.98 

85 

0.5Mn, 0.1 5C 






68.1 Fe, 20 Cr, 7Ni, 4W, 

Midvale HR 

8.03 



85-1 35 

0.350, 0.5Mn 






60-66 Fe, 22-25 Cr, 10-13 

Ascoloy 44 

7.9 

1400-25 

16.20 

100 A 

Ni, <lMn, <0.5Si, 






<0.20 






67-62 Fe, 28-30 Cr, 8-10 

Misco 0 

7.89 

1540 


82.6 

NI, 1 .581, 0.5-0.70, 






0.4-0.5Mn 






eOFe, 28Cr, lONi, 0.5 

Sweotaloy 22 

7.97 

1495 


70 

Mn, 0.350 






50Fe, 50Cr 

Ferro-chromium 

6.9 

1460 



50-54 Fe, 25-26 Cr, 19-21 

Rezistal 7 





Ni, 2-381, 0.2 C 






85-88Fe, 11-14 Mn, 1- 

Rol-Man, manganese 


1290 


160 

1.30 

steel 




86Fe, 13Mn, 10 

Manganese steel 

7.81 

1510 



SOFe, 60 Mn 

Ferromanganese 


1325 



96.5Fe, 3.5 Ni 

Nickel steel 


1530 



95.1Fe, 3Ni, 1.5Cr, 

Nickel-chrome steel 





0.40 






79Fe, 15NI, 2.5Cr, 381, 

Durimet D 


1450 


75 

0.60 






74.2Fe, 25 NI, 0.80 

Ferronickel 

8.1 

1500 

18 


70.9 Fe, 20NI,8Cr,0.75 

1 Cyclops 17 Metal 

8.00 

1425-80 


125 

Mn, 0.40 






70Fe, 25 NI, 581, 0.250 

Durimet A 

7.89 

1500 



67.8 Fe, 32 Ni, 0.20 

Ferronickel valve 

8.0 

1480 

4 



steel 





67Fe, 22 Ni, lOCr, 0.5 

Sweetaloy 18 

7.97 

1450 

18.90 

79 

Mn, 0.2C 






63.8Fe, 36 Ni, 0.20 

Invar 

8.0 

1495 

0.8 


57-61 Fe, 24-26 Ni, 10- 

Rezistal 2550 

7.81 



116 

12Cr, 4.5-5.58i, 0.150 





51-58Fe, 25-28 Ni, 13- 

Midvale ATV 3 

8.11 



108 

16Cr, 3-4W, 1-1.5 





Mn, 0.4-0.5C 






57 Fe, 25 Ni, 15Cr,0.3C 

Pyrasteel 

7.89 

1450 

17.10 

80 

47-56Fe, 33-39Ni,10-12 

Midvale ATV 1 

8.06 

1450 


85-100 

Cr, 1.1-1.8Mn, 0.25- 






0.350 






58.56Fe, 24-26 Ni, 17-18 

Rezistal 4 

7.78 


16.29 

113 

Cr, 2.581, 0.15-0.25C 






53.85Fe, 46 Ni, 0.150 

Platinite 

8.2 

1470 

7.5 


4/-52F6, 34-36 Ni, 10- 

Rezistal 3550 

7.81 




12Cr, 4.5-6.581, 






0.150 






Fe, 35-37 Ni, 16-17Cr, 

Standard Misco 

7.97 

1540 

13.50 

75 

1.4-1.681, 0.6-0.8Mn, 






0.5-0.70 






50Fe, 35 Ni, 15Cr 

Chromax castings 

7.81 

1480 

12.19 

60 

48Fe, 36Ni. 12Cr, 581. 

Durimet 6 

7.89 

1500 


100 


0.26C 
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Composition 

% 

Trade Name 

Sp. Gr. 

M. P. 

^C. 

Thermal 

Expansion 

X10« 

Ultimate 

Strength 

Iron 






45Fe, 36 Ni, 18Cr, 0.5 

Sweetaloy 20 

7.97 

1495 


64 

Mn, 0.3C 






97.6 Fe, 2Si, 0.4 C 

73-97 Fe, 1-24Si, 2-30, 

Silicon steel 





Meehanite metal 




50-65 

0.1 P, 0.04-0. 14S 
84.86Fe, 13.5Si, 1C, 

0.4 Mn, 0.1 8P, 0.05S 

7.83 

1315 


Tantiron 




84.3Fe, 14.5Si, 0.85C, 
0.35Mn 

94.5Fe, 5W, 0.5C 

75Fe, 18W, 6Cr, 0.3V, 
0.7C 

Duriron 

Tungsten steel 

High speed steel 

7.00 

1265 

15.59 

14 





7.61 


15.59 


66Fe, 17W, lOCr 3.5C, 

Cristite 1 

2.5Mo 



Lead 






99.8Pb, 0.2 As 

94Pb, 6Sb 

92-94Pb, 6-8Sb 

Lead for shot 





Battery plate 

Antimonial lead 


300 



11.0 

245-90 

270 

27.00 

3 

90Pb, lOSb 

82Pb, 15Sb, 3Sn 

Magnolia 

Typo metal 

White metal 




75Pb,19Sb,10Sn,2Cu 

9.5 

238 



92Pb, 8Cd 

Aluminum solder, 
U.S.P.1,333,666 

310 






99.93Pb, 0.08Cu 

Chemical lead 

11 .35 

327 

28.98 

1 .74 

67Pb, 33Sn 

Plumber’s solder 

9.4 

275 

25.0 


58Pb, 26Sn, 1 5Sb, 1 Cu 
50Pb, 50Sn 

Standard type metal 
Half and half solder 


9.4 

275 

25.0 


Magnesium 


98.5Mg, 1.5Mn 

95.7Mg, 4AI, 0.3Mn 

Dowmetal M 

1.76 

650 

16 


Dowmotal F 

1 .76 

625 

16 


93.7Mg, 6AI, 0.3Mn 

Dowmetal E 

1 .78 

610 

16 


91.8Mg, 8AI, 0.2Mn 

Dowmetal A 

1.80 

600 

16 


90Mg. 3-7 Al, 2-5Zn, 
0.5Mn 

Electron 






89.9 Mg, 1.5 Mn 

Dowmetal G 

1.80 

595 

16 


88Mg, 12AI 

88 Mg, 8.3 Al, 2.0Cu, 

1.0 Cd, 0.5Zn, 

Dowmetal B 

575 


Dowmotal D 








0.2 Mn 






85Mg, 15AI 

91.8Mo,4Cu,2AI, 2Cd, 

0.2 Mn 

Dowmetal C 


590 



Dowmotal T 

1.82 

640 

16 



95 Mg, 4-5Zn, 0-0.6 Cu 

Mercury 

Electron 





90 



80Hg, 20Bt 

70Hg, 30Cu 

Bismuth amalgam 
Dentist amalgam 




8.86 

1450 


65-140 

Nickel 

99-99 .6NI(+Co), 0.25- 

Nickel 


1.0C, 0.25-1.081,0.3- 
1 .OMn, 0.6-1 Fe, 

0.25-1 Cu 
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Composition 

% 


Nickel 

Ni-Cr steel with high 
Si 

80Ni, 20Cr 
80Ni, 20Cr 
80 Ni, 20Cr 
63Ni, 21Cr, 6.5Cu, 

6 Mo, 2W, 1 Fe, 1 Al, 

1 Mn 

60Ni, 25Cr, 7Cu 

60 Ni, 20 Cr, lOFe, 1.75 
Mn, 0.5C 

73 Ni, 17.5 Co, 6.5 Fe, 

2.5 Ti, 0.2 Mn 
90Ni, 3Cu,±10Si, 1.5AI 
60-70 Ni, 25-35CU, 
1-3Fe, 0.25-2.0Mn, 
0.02-1 .5 Si, 0.3- 
0.6C 

60Ni, 33Cu, 6.5Fe 
75Ni, 12Fe, 

11Cr,2Mn 

61 Ni, 23Fo, 16Cr 
60-62 Ni, 23-26 Fe, 

10-11 Cr, 2-2.5 W, 
1.2-1.5Mn, 0.3-0.35 C 
60 Ni, 28 Fe, 12Cr 
60 Ni, 25Fe, 15Cr,0.7C 
60 Ni, 24 Fe, 16Cr, 0.1 C 
60 Ni, 20Fe, 20 Mo 
35Ni, 17Fo, 15Cr, 1.75 
Mn, 0.5C 
NI, Fe, Mo 

60Ni, 20Pt, lOPd, 10V 

Palladium 

67Pd, 33 Ag 

Platinum 

90Pt, lOIr 
80-1 OOPt, 0.-20 Rh 

Silver 

92.5Aq, 7.5Cu 
90 Ag, lOCu 
63Ag, 3pCu, 7.5Zn 
40Ag, 408n, 14Cu, 62n 


»9.5Ta 

Tin 

78Sn, 9AI, 8Zn, 5Cd 


Hastelloy 
Monel metal 


Monel metal 
Nichrome wire 


Chromel C 
Midvale BTG 



Tophet C 
Nichrome castings 
Nichrome 
Hastelloy A 
Zorite 

Hastelloy C 
Palau 


Palladium alloy 


Platinum-iridium 

Thermocouple 

rhodium 

Standard silver 
U. S. silver coin 
Silver solder 
Bu. Stand, silver 
solder 


Bu. Stand. SNI alu- 
minum solder 
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MELTING POINT AND COMPOSITION OF FUSIBLE ALLOYS 


Melting 



Composition 


Degl'c. 

% Bismuth 

%Lead 

%Tin 

% Cadmium 

46.9 + 18 

1%ln 41 

22.1 

10.6 

8.2 

66 

50 

25 

12.5 

12.5 

70* 

50 

27 

13 

10 

75 

27.5 

27.5 

10 

34.5 

80 

43.8 

25 

25 

6.2 

86 

0 

25 

50 

25 

92 

52 

40 

0 

8 

96 

53 

32 

15 

0 

100 

50 

20 

30 

0 

108 

42.1 

42.1 

15.8 

0 

111 

40 

40 

20 

0 

117 

36.5 

36.5 

27 

0 

123 

33.3 

33.3 

33.3 

0 

130 

30.8 

38.4 

30.8 

0 

136 

0 

26.5 

59.3 

14.2 

145 

20 

40 

40 

0 

155 

16 

36 

48 

0 

160 

11.2 

44.4 

44.4 

0 

165 

11.4 

45.6 

43 

0 

172 

12.8 

49 

38.2 

0 

178 

12.5 

50 

37.5 

0 

187 

0 

31 

69 

0 

200 

0 

20 

80 

0 

230 

0 

55.6 

44.4 

0 

265 

0 

71.4 

28.6 

0 

290 

0 

87.5 

12.5 

0 


♦This alloy (Llpowitz^a alloy) and many others can be alloyed with mercury to further reduos the 
melting point; after melting the alloy and removing the molten mass from the source of heat, the 
mercury is introduced and the mixture stirred with an iron rod. CAUTIOMt mercury vapors are 
poisonous. 














PHYSICAL AND MECHANICAL PROPERTIES OF CAST METALS 







ISame 

Tensile 
strength 
in 1000 
Ihs. per 
sq. inch 

Yield 
strength 
in 1000 
lbs. per 
sq. inch 

Elonga- 
tion % in 
2 inches 

Brinell 

Hardness 

Aluminum alloys i 

Aluminum 

12 


40 

18 

Alcoa 43 

17 

9 

3 

40 

Alcoa 214 

Alcoa 406 

22 

12 

6 

50 

Copper alloyss 






Alcumite 

65-70 

23-25 

Ambrac 850 

50-115 

17-67 

Ampco 12 

55-65 

22-27 

Ampco 16 

70-80 

32-37 

Ampco 18 

75-85 

33-42 

Ampco 20 

80-90 

35-43 

Ampco 21 

80-95 

36-44 

Ampco 22 

85-100 

37-42 

Beryllium 2% 

90-125 

85-100 

Brass (red) 

28-30 

17-20 

Brass (yellow) 

30-35 


Bronze acid 

39-40 

21-22 

Bronze alumin 

67-71 

30-36 

Everdur D 

55-57 

24-26 

Hills McCarma 45 

67-72 

30-36 

Hills McCarma 52 

92-100 

56-57 

Tempalloy 



Iron alloys: 



Gray iron 

20-35 


Malleable iron 

50-53 

32-35 

Ni hard 

30-40 


Meehanito GD 

33-38 


Meehanite QC 

38^2 


Meehanite GB («> 

42-46 


Meehanite GA 

50 


Meehanite GAH (®) 

70 


Meehanite WA W 

50 


Meehanite WB W 

38 


Meehanite HR 

40 


Meehanite SC <4) 

27 


Meehanite HE <4) 

30 


Meehanite CB M 

45 


Iron-oilicon alloyss 



Durichlor 

17 


Duriron 

16 



0 

120-140 
58-160 
109-124 
131-156 
159-183 
212-248 
285-311 
321-352 
350-420 


250-600 

250-321 

350-550 

300-400 

200-300 

170-220 


allowance 
for shrink*' 
age in 


<•> For oooeral engineering purposes. 

Wear resisting. 

<•) Hea* resisting 1480* F. 

«> Heat resisting 1460*-~1660* F. 

<«) Corrosion resisting. 

V) Rookie ell. 
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Lead alloye: 

Pure lead 
Chemical lead 
Hoyt hard (6% Sb) 
Tellurium lead 
6% Antimony lead (+ Te) 


Magnesium alloys: 

Dow metal H (as cast) 
Dowmetai H (heat treated) 
Dowmetal H (heat treated 
and aged) 


Nickel alloys: 


Our i met * 
Hastelloy A 
Hastelloy B 
Hastelloy C 
Hastelloy O 
lllium Q 
lllium R 
Inconel 

Monel (regular) 
Monel H 
Monel S 
Pioneer Metal 


strength 
in 1000 
lbs. per 
sq. inch 

Elonga- 
tion % in 
2 inches 

1 

Brinell 

Hardness 

0.71 

i 

68 

2. 9-3.0 


52 

4.5 


50 

7.5 


35 

5.4 


50 

[ 7.5 

12 

4 

50 

12 

6 

51 

18 

2 

62 

20-30 

30-15 

100-130 

30-33 

40-50 

130 

42-45 

8-12 

1 55-200 

55-57 

6-9 

1 90-230 

45-48 

10-15 

175-215 

50-55 

50 

30-35 

1 170-220 

50 

30-35 

215-240 


125-150 

170-210 

280-325 


Steels (cast): 

Carbon 

4-6% Cr; 0.20C 
12-14% Cr; 0.15C 
26-30% Cr; 0.25C 
18% Cr; 8 Nl; 0.20C 
25% Cr; 12 Nl; 0.16C 
28% Cr; 10 Ni; 0.20C 
18% Cr; 8 Ni; 3 Mo; 0.20C 
35% Nl; 15 Cr; 0.40C 
65% Ni; 15 Cr; 0.50C 


70 
100 

75-100 I 45-125 


175-325 

170 

150 

175 

187-210 


DENSITIES OF VARIOUS PATTERN WOODS IN POUNDS PER CUBIC INCH 


These values may be used to calculate estimated weights of castings from pattern equipment. 
Red pine 0.021 Honduras mahogany 0.021 

Yellow pine 0.019 Nassau mahogany 0.025 

White pine 0.016 Spanish mahogany 0.031 
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CORROSION AND HEAT-RESISTANT ALLOYS 

Composition^ Trade Name and Manufacturer 
By Clayton E. Plummer (i) and Richard K. Akin (2) 


(1) Director of Chemical and Metallurgical Engineering Departments, (2) Research Metallurgist; 
with the Robert W. Hunt Co., Engineers and Consultants on Engineering Materials. 175 West Jackson 
Boulevard, Chicago, IlL 


1: Aluminum (Al) 

2: Chromium (Cr) 

3: Cobalt (Co) 

4: Copper (Cu) 

5: Manganese (Mn) 

6: Molybdenum (Mo) 
7: Nickel (Ni) 

8: Silicon (Si) 

9: Tungsten (W) 

10: Tantalum (Ta) 
Sulfur (S) 
Vanadium (V) 


Key to Classification 
AA: 5 to 6% aa: 0.07% 

A: 7 to 11% a; 0.12% 

B:12to 15% b: 0.13-0 

C;16to 23% c: 0.21-0 

D:24to 30% d: 0.36-0 

E:3l to 39% e: 0.51-0 

F:40to 48% f: 0.66-0 

G:49to 57% g; 0.81-1 

H:58to 66% b: above 

J:67to 75% 

K:76to 84% 

L:85 to 100% 


Maximum Carbon 
Maximum Carbon 
.20% Carbon 
.35% Carbon 
50% Carbon 
65% Carbon 
80% Carbon 
.10% Carbon 
1.10% Carbon 


The chemical analysis of the Alle- 
gheny Metal, the low carbon iron-chrom- 
mm-nickel alloy, for example, is: 
chromium 18%; nickel 8%; 0.12% 
maximum carbon. 

This is 2(Gr) G (16-23%) for the 
chromium content; 7(Ni) A (7-11%) for 
the nickel content; and a (0.12% 
maximum for the carbon content. 

Thus an alloy of this chemical com- 
position would be classed as 2G 7 A a. 
The predominating alloying element is 
placed first; the lesser alloying elements 
follow in order of their decreasing pro- 
portions. 

By reason of their chemical analyses, 
these alloys divide themselves into 


natural groups. 

These are: The 2B group (chromium 
alloys) stainless steels resistant to at*" 
mospheric and weak acid corrosion ; 
the 2G group, more resistant to atmos- 
pheric corrosion and nitric acid; the 
2D group, resistant to atmospheric and 
nitric acid corrosion and resistant to 
wear; the 2GD 7ABGD group (chrom- 
ium-nickel alloys), resistant to atmos- 
pheric corrosion, oxidation at high tem- 
peratures and to nitric acid; the 
7GDEFGHJ 2ABGD groups, resistant to 
atmospheric corrosion, oxidation at 
high temperatures and nitric acid; the 
7H 2G 4A, the 7H 6G, the 8B, and the 
lOL groups resistant to certain acids. 


List of Manufacture! 

105 Allegheny Steel Go. ; see also West 
Leechburg Steel Go. 

110 Alloy Metal Wire Go. 

115 American Manganese Steel Go. 

120 American Sheet and Tin Plates 
Go. ; also, see American Steel 
and Wire Go., Garnegie Steel Go., 
U. S. Steel Corporation; Illinois 
Steel Co. 

125 American Stainless Steel Co. 

120 American Steel and Wire Co.; 
also, see — ^American Sheet and 
Tin Plate Co., Carnegie Steel Co., 
U. S. Steel Corporation; Illinois 
Steel Co. 

135 Babcock and Wilcox Co. 

140 Bethlehem Foundry and Machine 
Co. 

145 Bethlehem Steel Co. 

\50 Braeburn Alloy Steel Corp. 


and their Numbers 

155 Brighton Electric Steel Casting Co. 

158 Brown Bayley’s Steel Works, Ltd. 

160 Burgess-Parr Co. 

165 The Calorizing Co. 

170 Canadian Atlas Steels, Ltd. 

120 Carnegie Steel Co.; also, see — 
American Sheet and Tin Plate 
Co., American Steel and Wire Co., 
U. S. Steel Corporation; Illinois 
Steel Co. 

175 Carpenter Steel Co. 

180 Chicago Steel Foundry Co. 

185 Chrome Alloy Products, Inc. 

190 Cincinnati Steel Casting Co. 

195 Colonial Steel Co., see also Van- 
adium Alloys Steel Co. 

200 Columbia Tool Steel Co. 

205 Cooper Alloy Foundry. 

210 Crucible Steel Casting Co. 

215 Crucible Steel Co. of America. 
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220 Cyclops Steel Co., see also Uni- 
versal Steel Co. 

225 Darwin and Milner, Inc. 

230 Detroit Alloy Steel Co. 

235 Disston and Sons, Inc. 

240 Driver-Harris Co. 

245 The Duraloy Co. 

250 The Diiriron Co., Inc. 

255 Elocirif' Steel Foundry Co. 

260 The h^lectro Alloys Co. 

265 Empire Steel Castings Co. 

270 Fansteel Products Co. 

275 Firth-Sterling Steel Co. 

280 The Forg’ng and Castings Corp. 
285 General Alloys Co. 

290 Gilby Wire Co. 

293 Hadfields, Ltd. 

295 Halcomb Steel Co., see also 
Hawkridge Bros. Co. 

300 Haynes Stellite Co. 

305 Hoskins Manufacturing Co. 

310 Hybnickel Alloys Co. 

315 Industrial Steels. 

120 Illinois Steel Co.: see also Am. 
Steel & Wire Co., Am. Sheet & 
Tin Plate Co., Carnegie Steel Co., 
U. S. Steel Corp. 

320 Ingersoll Steel and Disc. 

325 International Nickel Co. 

330 Inter-State Foundry and Machine 
Co. 

335 Wm. Jessop and Sons, Inc. 

340 Jessop Steel Co. 

345 Kay-Brunner Steel Products, Inc. 
350 Bour Co., Inc. 

355 Latrobe Electric Steel Co. 

360 Labenon Steel Foundry. 

363 Ludlum Steel Co. 

365 Michiana Products Co. 

370 Michigan Steel Casting Co. 

375 The Midvale Co. 

380 National Alloy Steel Co. 


385 National Harris Wire Co. 

390 New England High Carbon Wire 
Co. 

395 Ohio Seamless Tube Co. 

400 Ohio Steel Foundry Co. 

405 Otis Elevator Co. 

410 Pacific Foundry Co. 

413 Pioneer Alloy Product Co. 

415 Poldi Steel Corp. 

420 Republic Steel Corp. 

425 Rustless Iron Corp.: see also 
Superior Steel Co. 

430 Sharon Steel Hoop Co. 

435 Shawinigan Chemicals, Ltd. 

436 Shawinigem Stainl ess Steel & Alloys, 

Ltd. 

440 Sivyer Steel Casting Co, 

445 Standard Alloy Co., Inc. 

425 Superior Steel Co.; see also Rust- 
less Iron Corp. 

450 Taylor-Wharton Iron and Steel. 

455 Texas Electric Steel Casting Co. 

465 Timken Steel and Tube Co. 

470 Uddeholm Co. of America. 

120 United States Steel Corp.; see 
also American Sheet and Tin 
Plate Co.; American Steel and 
Wire Co.; Carnegie Steel Co. 

220 Universal Steel Co.; see also Cy- 
clops Steel Co. 

195 Vanadium Alloys Steel Co.; see 
also Colonial Steel Co. 

475 Vulcan Crucible Steel Co. 

480 Walworth Co. 

485 Warman Steel Casting Co. 

490 The Webb Wire Works. 

105 West Leechburg Steel Co.; see 
also Allegheny Steel Co. 

495 Wehr Steel Co. 

500 Wheelock, Lovejoy and Co., Inc. 

505 Wick wire Spencer Steel Co. 

510 Wyman-Gordon Co. 


2AA a 

430 Sharon 4-6 Chrome 

2AAb 

105 Allegheny 46 
430 Sharon 4-6 Chrome 

2AA c 

430 Sharon 4-6 Chrome 

2A a 

125 Stainless Iron 

2A d Al Ni 

375 Midvaloy Brand 9-7-6 

2Ah 

125 Stainless Steal 


2B aa 

340 Jessop Dura-Gloss Ci 
363 Silcrome 12 TB 
450 Tisco 132 

2Ba 

105 Allegheny 33 
110 Stainless Iron 
120 USS 12 
120 USS 12Z 
125 Stainless Iron 
135 12-14 Chromium 
145 Bethadur No. 1 
158 Brearly S. I. 

170 No-Kor-O S 


175 Carpenter Stainless No 1 
195 Stainless “I" 

200 Stainex No. 3 

215 Stainless Iron No. 12 

220 Uniloy 1409 

235 Stainless Iron 

245 Duraloy-C (rolled) 

265 Empire 12 

265 Empire 12a 

275 Stainless Type “T” 

285 Q-Alloy Chrome J 
293 Galahad *‘A’' 

295 Stainless Iron No. 12 
315 Industrial No. 12Stainle88 
340 Duro-Gloss Cl 
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2Ea (Con't) 

355 Stainless iron 
355 Stainless Iron “LM" 

360 Corrosion Resisting Circle 
L No. 12 

363 Silcrome 12 

375 Midvaloy Brand 13>00 

415 Poldi AK 1 

420 Enduro — S 

425 Defirust 

430 Sharon Stainless 12 

440 Sivyer 66 

450 Tisco 132 

470 UHB Stainless 1 

475 Stainless Iron Type C-2 

500 Whelco “A" 

505 Wissco Stainless No. 1 
2B a Mo 

295 FM2 (Free Machining) 
2B a Ni 
135 BAWNo. 450 
195 Vasco 410 
293 Galahad “A” 

355 Lesco 12-1V^ Stainless 
Iron 

363 Silcrome 12-2 

490 ''Ship Brand*' Blue Label 

2B a Ni S 

195 Vasco 410 F 

2B a Si Cu 

363 Silcrome CC 

2B a S 

110 Free Cutting Stainless 
Iron 

145 Bethalon (Free Machin- 
ing Iron) 

175 Carpenter Stainless No. 5 
195 Stainless F. M. S. 

215 Stainless Steel Free 
Machining No. 28 
275 Stainless Type “FC” 

315 industrial No. 512 Free 
Machining Stainless 
340 Jessop Dura-Gloss S 
355 Stainless Iron “LS” Free 
Machining 

355 Stainless Iron "LMS" 
Free Machining 
363 Silcrome 12-EZ 
375 Midvaloy FC Stainless 
425 Defirust-Machining 
505 Wissoo Stainless IM 
2B b 

156 Inventor 

255 Esco Stainless No. 33 
285 (>>Alloy Chrome C2a 
293 Galahad B 


340 Jessop Dura-Gloss Cl 2 
375 Midvaloy 13-00 A 
390 Newco 
405 Otisel 2 

476 Stainless Steel Type "A" 
500 Whelco No. 1 

2B b Al 

240 Radiohm 

2B b NI 

335 Corrosion Resistant 
**R-1’* 

2B c 

145 Bethadur 6 
150 Braeburn Stainless Steel 
158 Engineering 
1 58 Cutlery 

170 No-Kor-OH Cutlery 
175 Carpenter Stainless No. 2 
195 Stainless **A" 

200 Stainex No. 1 
215 Stainless “A" 

220 Uniloy 1435 (Grade A 
Stainless) 

235 Stainless Steel-Type A 
255 Esco Stainless No. 33 
265 Empire 12b 
275 Stainless Type “A" 

280 Fernite No. 8-s 
285 (>-Alloy Chrome C2b 
293 Galahad “C" A "D" 

295 Grade A Stainless Steel 
315 industrial No. 35 
340 Jessop Sta-Gloss A 
355 Lesco Regular Stainless 
Steel 

360 Circle L No. 13 
363 Galahad "C" A 
375 Midvaloy Brand 13-00 A 
470 UHB Stainless 6 

2B c Mo 

470 UHB No. 6 Ultra 

2B € Ni 

195 Vasco 430 
335 Corrosion Resistant 
“R.2" 

485 Nirosta Calduro KM1 

2BcS 

355 Lesco E-Z Stainless Steel 

2B d 

145 Bethadur No. 6 
200 Stainex No. 1 
215 Stainless Steel A 
255 Esco Stainless No. 33 
275 Sterling Type “A" 

355 Stainless Steel- Regular 


360 Corrosion Resisting Cir* 
cie L No. 13 

490 “Ship Brand" Red Labei 
500 Whelco No. 6 
605 Wissco Stainless 2 

2B d S 

355 Lesco E-Z Stainless Steel 

2B g 

245 Duraloy H2 (Cast) 

265 Empire 25-5 
470 UHBStain.ess : 

2B g Mn 

300 Hascrome 

2B h 

125 Stainless Steel 
230 Castaloy 

2B h Co 

230 Martin Steel 

230 Cobaltchrome “PRK33'* 

2B h Co Mo 

225 Cobaltchrome “PRK33" 

2B h Co Ni 

365 Cobaltchrome Steel 

2B h Mo 

280 Fernite No. 5 

2B h Mo Co 

280 F.C.C. A.H. 

2B h Mo V 

355 Lesco G. S. N. Special 

2B h Ni 

355 Lesco G. S. N. 

2C aa 

275 Stainless Typo “M" 

340 Jessop Dura-Gloss C2 
450 Tisco 131 

2C a 

105 Allegheny 66 

105 Allegheny 67 

110 Stainless Iron 

120 USS 17 

125 Stainless Iron 

135 Enduro A A 

135 BAW No. 902 

135 BAW No. 912 

145 Bethadur No. 4 

145 Bethadur No. 5 

1 58 Lowscore 

170 No-Kor-O A 

175 Carpenter Stainless No. 6 

190 Nevastain RA 

195 Stainless C2 

215 Stainless Iron No. 16 
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2Ca (Con't) 

2 15 Stainless Iron No. 18 
2 r Uniloy 1809 
2 ^5 Duraloy -B 
265 Empire 18 
285 0-Alloy Chrome C2c 
295 Stainless No. 16 
295 Stainless No. 18 
340 Duro-Qloss C2 
1^0 Duro-Gloss C3 
355 Stainless Iron 
355 Stainless Iron “H" 

363 Silcrome 21 
363 Silcrome 7 
375 Midvaloy Brand 21-00 
375 Midvaloy Brand C-2 
3^5 Midvaloy Brand C-3 
420 Enduro AA 
425 Special Defir ust 
430 Sharon Stainless 17 
-^30 Sharon Stainless 21 
450 Tisco 131 

465 Timken Iron Chromium 
470 UHB Stainless 2 
505 Wissco Stainless 3 

2C a Cu Si 

363 Silcrome RA 

430 Sharon Stainless 16RA 

2C a Ni 

195 Vasco 610 

2C a Ni S 

195 Vasco 610 F 

2C a Si 

135 Enduro A 

2C a S 

195 Stainless C2F 

2C a Si Cu S 

363 Silcrome RA-EZ 

2C b 

165 Calite S 

*•70 No-Kor-O RA 

255 Esco Stainless No. 34 

265 Empire 18 a 

285 Q-Alloy Chrome C2d 

293 Qatahad *‘E" 

340 Jessop Duro-Gloss C2-2 
370 Misco “16'* 

405 Otisel 3 
415 Fold/ AK 2 
440 Sivyer 67 
♦45 H. R. No. 9 
600 Whelco No. 4 
2C b Mn 

Chromium-Manganese Stee 
2C b Ni 
158 Two Soore 


430 Sharon Stainless 16-6 

2C b Si 

245 Duraloy B (Cast) 

265 Empire 18b 
425 21 % Cr 

2C b Si S 

363 Silcrome H-17-EZ 

2C c 

135 BdW No. 910 
205 Sweetaloy 16 
255 Esco Stainless No. 34 
265 Empire 18c 
285 Q-Alloy Chrome C26 
360 Corrosion Resisting Cir- 
cle L No. 11 
380 NA-18 

2C c Cu 

175 Carpenter Stainless No. 3 
185 Stainless No. 7 
360 Circle L No. 14 
375 Midvaloy 21-00 Cu 

2C c Ni 

335 Corrosion Resistant 
“R-4’' 

355 Lesco Ni Stainless Steel 

2C d 

255 Esco Stainless No. 34 
285 Q Alloy Chrome C2 
340 Sta-Qloss 

2CdCu 

360 Corrosion Resisting Cir- 
cle L No. 14 

2C d IMo 

415 Poldi AK 5 

2C d Ni 

355 Lesco Ni-Stainless Steel 

2C • 

200 Stainex No. 2 
215 Stainless “B" 

220 Uniloy 1860 (Grads B 
Stainless) 

235 Stainless Steel-Type B 
275 Stainless Type “B" 

295 Grade B Stainless Steel 
315 No. 65 Stainless 
355 Lesco Hy-Qlo Stainless 
Steel 
390 Newco 
195 Stainless “B" 

500 Whelco No. 7 

2C f 

145 Bethadur No. 7 
300 Stainex No. 2 


275 Sterling Type “B" 

315 Industrial No. 65 
340 Jessop Sta-Gloss B 
355 Lesco Radianite Stain* 
less Steel 

355 Stainless Steel Hy-QJo 

2C g 

145 Bethadur 8 
175 Stainless Steel —28 
195 Vasco 795 
275 Stainless Type “BHH" 
280 Fernite 8-M 
285 0-Alloy Chrome C3a 
295 Grade B-100 High Car- 
bon Stainless Steel 
315 Industrial No. 100 
355 Stainless Steel Lusterite 
363 Silcrome M-17 

2C g Co Mo 

415 Poldi AK H 

2C g Mo Va 

215 Stainless HC 

2C g Si 

363 Silcrome H-17 

2CgS 

195 Vasco 795 F 

2C h 

125 Stainless Steel 
145 Bethadur No. 8 
280 Fernite No. 8-H 
500 Whelco No. 8 

2C h Co Mo 

225 Cobaltchrom (Stainless) 

2C h Mo V 

295 Stainless Steel HC 

2D a 

120 USS 27 

125 Stainless Iron 

340 Duro-Gloss C-4 

363 Silcrome 28 

375 Midvaloy Brand C-4 

450 Tisco 130 

2D b 

105 Allegheny 55 

255 Esco Stainless No. 35 

265 Empire 30a 

355 Stainless Iron “HH” 

370 Misco “28’' 

375 Midvaloy Brand H. C. 
420 Enduro HC 
445 H. R. No. 8 
470 UHB Stainless 5 

2D b Ni 

115 Amsco F-3 
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2D b Si 

495 Wehr Alloy No. 5 
2D c 

136 B&W No. 950 
145 Bethadur No. 9 
170 No-Kor-O HR 
215 Stainless Iron No. 24 
220 Unlloy 2825 
245 Duraloy-A 
255 Esco Stainless No. 35 
260 Thermalloy “C” 

265 Empire 30 

280 Fernite No. 7 

285 Q-Alloy Chrome Cla 

295 Stainless No. 24 

360 Circle L No. 15 

400 Fahrite N-6 

405 Otisei 5 

425 Defiheat 

430 Sharon Stainless 27 

500 Whelco No. 9 

505 Wissco Stainless 5-C 

2D c Ni 

260 Thermalloy D 
375 Midvaloy 26-02 

2D d 

^05 Sweetaloy 19 
245 Duraloy A (Cast) 

255 Esco Stainless No. 35 
260 Thermalloy C 
265 Empire 30 
285 Q-Alloy Chrome Cl 
293 Era H. R. 4 
360 Corrosion Resisting Circle 
L No. 15 

2D d Ni 

115 Fahralloy F-2 
115 Fahralloy F-3 
115 Fahralloy F-3-H 
260 Thermalloy “D" 

2D e 

240 Cimet A 
260 Thermalloy C 
380 NA-19 

2D e NI 

260 Thermalloy D 

2D f 

240 Cimet A 
260 Thermalloy C 

2D f Ni 

260 Thermalloy D 
4510 Fahralloy F-3 

2D f NI Mil 

115 Amsco F-3HH 


2D g 

260 Thermalloy C 
265 Empire 25-5 
285 (^Alloy Chrome C3 

2D g Ni 

375 Midvaloy 26-02-Z 

2D h 

125 Stainless Steel 
245 Duraloy H (Cast) 

2DhNi 

360 Corrosion Resisting Cir- 
cle L No. 16 
450 Tisco 150 

2E a 

125 Stainless Iron 

2E h 

125 Stainless Steel 

2E h Ni 

450 Tisco 150 

2F a 

125 Stainless Iron 

2F h 

125 Stainless Steel 

2G a 

125 Stainless Iron 

2G h 

125 Stainless Steel 

2H a 

125 Stainless Iron 

2H h 

125 Stainless Steel 

2A 9 A d 

220 Cyclops K Steel 

2B7Bb 

505 Wissco Stainless 

2ClAb 

240 Ohmax 

2C 7AA h 

310 Hybnickel 

2C 7A aa 

105 Allegheny Metal 

120 USS 18-8 

135 BAW No. 602 

135 Nirosta KA-2 S 

145 Bethadur 2 

170 No-Kor-O KA-2 S 

175 Carpenter Stainless No. 4 

185 KA-2S 

195 Stainless «N” 

205 Sweetaloy No. 17 


215 Rezistal KA-2 S 
220 Uniloy Special 18-8 S 
235 KA-2 S Nirosta 
240 DH KA-2 
245 Duraloy 18-8 (rolled) 

250 Durco Nirosta KA-2S 
275 Nirosta KA-2 S 
285 0-Alloy Chrome KA-2 S 
295 Rezistal KA-2 S 
315 Industrial No. 18&.U 
320 Ing-O-clad 
330 KA-2 S 
340 Jessop Hi-Gloss 
355 Stainless Iron 18-8 S 
360 Corrosion Resisting Cir- 
cle L No. 22 
363 Silcrome KA-2 S 
375 Midvaloy 18-08 
395 Nirosta KA-2 S 
420 Enduro 18-8S 
425 Defistain 

430 Sharon Stainless 18-8 S 
450 Tisco 1 02 
465 Timken 18-8-S 
480 KA-2S 

495 Wehr Stainless (Special) 
18-8 

505 Wissco Stainless 4S 

2C 7A aa Mo 

135 BAW No. 642 
215 Rezistal KA-2S Mo 
250 Durco-Nirosta KA-2 MS 
295 Rezistal KA-2 S Mo 
420 Enduro 18-8 Mo 
450 Tisco 105 

2C 7A aa Mo Se 

450 Tisco 105 A 

2C 7A aa Mo Ti 

295 Rezistal KA-2 S Mo T 

2C 7A aa So 

450 Tisco 102 A 

2C 7A aa Ti 

120 USS 18-8 Stabilized 
215 Rezistal KA-2 ST 
295 Rezistal Saf weld KA-2 ST 
420 Enduro 18-8 

2C7Aa 

105 Allegheny Metal 
105 Allegheny 22 
120 USS 18-8 
145 Bethadur 2 
158 Anko 

170 No-Kor-O KA-2 

175 Carpenter Stainless No. 4 

195 Vasco Stainless N 
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2C 7A a (Con’t) 


220 

Uniioy 18-8 S 

240 

DH-KAr2 

265 

Empire 18-8 

285 

(>-Alloy Chrome KA-2 S 

293 

Era 

315 

industrial No. 188 

320 

Ing-O-Clad (Clad Ma- 


terial) 

330 

KA-2 

340 

Jessop Hi-Gloss 

375 

Midvaloy 18-08 

390 

Newco 

405 

Otisel 1 

425 

Defistain 

440 

Sivyer 60 

470 

UHB Stainless 3 

490 

"Ship Brand" Orange 
|.abei 

505 

Wissco Stainless 4 

120 

USS 18-8 


2C 7 A a Mo 

170 

No-Kor-O KA-4 

265 

Empire 18-8 Mo 

375 

Midvaloy KA-2 Mo 


(Cast only) 

435 

Shawinigan Nirosta 


KA-2 Mo 

470 

UHB Stainless 4 


2C 7A a So 

175 

Carpenter Stainless No.8 

505 

Wissco S ta i n less 4 M 


2C 7A a Si 

170 

No-Kor-O KA-2 HS 


2C 7A a Ti 

120 

USS 18-8 Stabilized 


2C7Ab 

105 

Allegheny Metal 

105 

Allegheny 22 

110 

Stainless Steel 

120 

USS 18-8 

135 

B&W No. 600 

135 

BdW No. 610 

135 

Nirosta KA-2 

135 

Nirosta KA-2 B 

145 

Bethadur No. 2 

158 

Anka H 

165 

Cal ite E 

165 

Cal ite- Nirosta KA-2 

170 

No-Kor-O KA-2 

186 

KA-2 

195 

Vasco Stainless U 

205 

Sweetaloy 17 (KA-2) 

210 

Rezistal KA.2 H A. R. 
Stainless 

216 

Rezistal KA-2 


215 Rezistal KA-2 F M 
220 Uniioy Special 18-8 
235 KA-2 Nirosta 
240 DH KA-2 
245 Duraloy 18-8 
250 Durco Nirosta KA-2 
255 Esco Stainless No. 40 
260 Thermalfoy 18-8 
265 Empire 18-8 
275 Nirosta KA-2 
285 0- Alloy Chrome KA-2 
293 Era Cr. 1 & Cris. 

295 Rezistal KA-2 
295 Rezistal KA-2 F M 
335 Corrosion Resistant 
“R-3” 

340 Hi-Gloss 
340 Heat Resisting No. 5 
355 Stainless iron 18-8 
360 Corrosion Resisting Circle 
L No. 23 

360 Circle L No. 25 
363 Silcrome KA-2 
365 Nirosta 18-8 
370 Misco ^'18-8" (Cast) 

375 Midvaloy 18-08 

375 Midvaloy 25-10 

400 Fahrite Grade N-2 

420 Enduro 18-8 F M 

425 DeFistain 

430 Sharon Stainless 18-8 

438 Shawinigan Nirosta 

445 H. R. No. 7 

450 Tisco 1 01 

450 Tisco 103 

450 Tisco 110 

455 Nirosta 18-8 

465 Timken 18-8 

120 USS 18-8 

495 Wehr Alloy No. 9 

495 Wehr Stainless 18-8 

500 Whelco “B" 

610 Fahralloy F-8 

2C 7 A b Mo 

135 B&W No. 640 
145 Bethalon B (Free Mach- 
ining 18-8) 

158 BB-4K 

165 Cal ite- Nirosta KA-4 
185 KA-2- Mo 

195 Vasco Stainless N 
205 Ssveetaloy KA-4 
215 Rezistal KA-2 Mo 
250 Durco Nirosta- KA-2 M 
255 Esco Stainless No. 45 
265 Empire 18-8 Mo 
285 (?-Alloy Chrome KA-2 Mo 
293 Era C.R. 48 


295 

Rezistal KA-2 Mo 

365 

Nirosta 19-9-4 

365 

Enduro KA-2 Mo 

375 

Midvaloy KA-2 Mo 

435 

Shawinigan Nirosta 

KA-2 Mo 

450 

Tisco 104 

450 

Tisco 106 

450 

Tisco 110 

2C 7A b Mo Cu 

195 

Stainless "U" 

2C 7A b Mo Se 

450 

Tisco 104 A 

450 

Tisco 106 A 

2C 7 A b Mo Si 

295 

Rezistal 2C 

2C 7A b Mo Ti 

295 

Rezistal KA-2 Mo T 

2C 7A b Se 

450 

Tisco 1 01 A 

450 

Tisco 103 A 

2C 7A b Si 

215 

Rezistal 2-C 

215 

Rezistal No. 3 

265 

Empire 18-8 Si 

420 

Enduro 18-8 B 

2C 7A b S 

363 

Silcrome KA-2 EZ 

2C 7 A b Ti 

295 

Rezistal Safweld KA-2 T 

2C 7A b W Si 

215 

Rezistal 2-CT 

295 

Rezistal 2-CW 

2C 7A c 

165 

Cal ite Nirosta KA-2 

210 

Paralloy No. 5 

260 

Thermalloy 18-8 

280 

Fernite No. 6 

285 

O-Alloy Chrome KA-2 H 

293 

Era C. R. 18 

375 

Midvaloy Brand B-Metal 

380 

NA-4 

450 

Tisco 110 

485 

Nirosta Cal mar KA-2 

495 

Wehr Alloy No. 8 

495 

Wehr Stainless 18-8 

500 

Whelco No. 2 

2C 7A c Mo 

165 

Calite Nirosta KA-4 

285 

(>• Alloy Chrome KA-4 

380 

NA-4-M 

450 

Tisco 110 
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2C7AcW 

265 Empire 24-12 W 
285 Q Alloy CN2-A 
293 Era H. R. 1 
375 Midvaloy Brand 
H. R.-1 

2C7Ad 

135 BdW No. 661 

2C7Ae 

135 BAW 661 

2C7AeSi 

495 Wahr Alloy No. 7 

2C7Af Al 

165 Calite “B” 

2C 7A h Si 

293 Era H. R. 2 

2C 7B a Mo 

135 Nirosta KA-2 Mo 

2C 7B b 

135 B&W 650 
220 Uniloy Special 21-12 
245 Duraloy N (rolled) 
265 Empire 24-12 
285 0-Alloy CN1 
355 Stainless Iron 21-12 
360 Circle L No. 30 
405 Otisel No. 4 
420 Enduro-HCN 

2C 7B b Mo 

135 Nirosta KA-2 Mo 

2C 7B c 

445 Standardalloy HR-11 

2C 7C c Si 
445 H. R. No. 1 

2C7Bd 

280 Fernite 5 

2C 7C b Cu 

350 Elcomet K 

2D 7A b 

135 BAW 650 
220 Uniloy Special 24-11 
363 Silcrome 25-12 
375 Midvaloy 25-10 

20 7A b Si 

295 Rezistal No. 3 
370 Misco (rolled) 

2D 7A c 

135 BAW No. 1500 
210 Paralloy No. 6 
265 Empire 24-12 b 
285 0-alioy Chrome CNIa 


380 NA-1 
450 Tisco 107 

2D 7A c Si 

370 Misco C (cast) 

445 Standardalloy HR-10 

2D 7A d 

165 Calite '‘B-28'' 

205 Sweetaloy 22 
265 Empire D 
365 Nonsulite 
400 Fahrite grade N-3 

2D7A« 

240 Cimet B 

2D 7A ff 

240 Cimet B 

2D 7A f Si 

375 Midvaloy 25-1 0-B 

2D7Af 

135 BAW No. 800 

2D7Ah 

135 BAW No. 800 

2D 7B 

365 No. 63 

2D 7B aa 

250 Durco Nirosta 26-10 
495 Wehr Stainless 24-12 

2D 7Ba 

495 Wehr Stainless 24-12 

2D7Bb 

105 Allegheny 44 
120 USS 25-12 
135 BAW No. 650 
265 Empire D 
285 Q-Alloy Chrome CNIb 
340 Jessop Heat Resisting 
No. 5 

405 Otisel 4 

440 Sivyer 62 

495 Wehr Stainless 24-12 

2D 7B b Mn 

115 Amsco F-10 

2D7B e 

360 Corrosion Resisting Cir- 
cle L No. 31 

2D 7B c Mo Si 

445 Standard alloy HR.6M 

2D 7B c SI 

446 H.R. No. 6 

2D7Bd 

246 Duraioy-N (cast) 

366 No. 100 Alloy 


510 Fahralloy F-10 

2D 7B d W 

245 Duraloy X (Cast) 

2D 7Bg 

135 BAW No. 800 

2D 7B h 

135 BAW No. 800 

2D 7C a 

135 Nirosta KNC 3 

2D 7Cb 

105 Allegheny 44 
135 BAW No. 1102 
135 Nirosta KNC 3 
205 Sweetaloy KNC 3 
255 Esco Nirosta KNC 3 
375 Midvaloy Brand 25-20 
450 Tisco 108 

2D 7C b Si 

185 KNC 3 

215 Rezistal No. 7 (NCT 3) 
285 0- Alloy Chrome KNC 3 
293 Era H.R. 3 
295 Rezistal No. 7 (NCT 3' 
355 Stainless Iron 25-20 
363 Silcrome 25-20 
365 Nirosta 25-20 
375 Midvaloy 2^20 
420 Enduro-NC3 

2D 7Cc 

135 BAW No. 1100 
485 Nirosta Caloxo KNC 3 

2D 7C c Mo 

445 Standardalloy HR-5M 

2D 7CcSI 

445 H.R. No. 5 

2D 7Cd 

135 BAW No. 1101 
280 Fernite No. 4 

2D 7D 0 

375 Midvaloy 30-30 

2E 

365 Contraloy 

2E 7B c 

435 Shawinigan Nirosta Heat 
Resisting 

3Q 2D 9C h 

300 Haynes Stellite No. 1 

SH 2E h W 

300 Haynes Stellite No. 6 

8H 2E 9A h 

300 Haynes Stellite No. 12 
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4G 7F 

110 Constantan 

SGcCr 

205 Sweetaloy No. 14 

7B h Cu Cr 

345 ■ Ni-Resist 

480 Ni- Resist Cast Iron 

7C h Cr Mn 81 

325 Ni- Resist 

7DbCr 

110 Acme 
385 Chromic D 

7D h Cr Mn 81 

325 Ni* Resist 

7F b 

375 Midvaloy Brand A. M. F. 

7B 2A d 81 

180 Pyrasteei No. 14 

7B 4A h Mn 81 

325 Ni- Resist Cast Iron 

7C 2A b 

135 BAW No. 1200 
220 Cyclops No. 17-B Metal 
360 Corrosion Resisting Cir- 
cle L No. 24 
480 8-18 

7C 2A b 8i 

295 Rezistal NCR 238 

7C 2A b Si Cu 

215 Rezistal 2600 S 

7C 2A c 

205 Sweetaloy 18 
280 Cyclops 17-B 

7C 2A c SI Cu 

21 5 Rezistal 2600 

250 Durimet-K 

375 Midvaloy Brand Hy-K 

7D 2A c W 

375 Midvaloy ATV-4 

7C 2Ad 

145 Bethadur No. 3 

220 Cyclops No. 17- A Metal 

315 CES 2 Stainless 

340 Heat Resisting No. 4 

400 Fahrite N-4 

500 Wheico No. 3 

7C 2A d SI Cu 

215 Rezistal 2600 H 

7C 2Ae 

280 Cyclops No. 17-A 


7C 2B • W 

375 Midvaloy Brand Aero- 
valve 

7C 2C aa Si Mo Cu 

250 Durimet-L Cast Grade 

7D 2A 

285 Economet 

7D 2Ac 

310 Hybnickel “D" 

7D 2B 

240 Nichrome S 

7D 2BcSI 

180 Pyrasteei No. 18 

7D 2B d W Mn Si 

293 Era A.T.V. 

375 Midvaloy Brand A.T.V.3 

7D 2C aa Si 

450 Tisco 109 

7D 2C a Si 

450 Tisco 109 

7D 2C b Si 

215 Rezistal No. 4 

255 Esco Stainless No. 49 

295 Rezistal No. 4 

450 Tisco 1 09 

505 Wissco Stainless 5 CN 

7D 2C c 

310 Hybnickel “A" 

7D 2C c Si 

445 H, R. No. 2 
495 Wehr Alloy No. 1 
495 Wehr Alloy No. 2 

7D 2C d 

165 Calite F 
280 Fernite No. 3 

7D 2C d Si 

495 Wehr Alloy No. 1 
495 Wehr Alloy No. 2 

7D 2D a 

310 Hybnickel “S" 

7E 2A 

285 Economet 

7E 2A a 

310 Hybnickel “R" 

7E2Ab 

310 Hybnickel “R’ 

7E 2A c Mn 

293 Heola A.T.V. 

375 Midvaloy Brand A.T.V. 
-1 


240 

7E2B 

525 Alloy 


7E2B e 

240 

Chromax 

135 

7E 2Bd 

B&W No. 1300 

245 

Duraloy 1535 (Cast) 

360 

Corrosion Resisting Cir- 

360 

cle L No. 32 

7E 2B e 

Circle L No. 32 

115 

7E 2C b 

Amsco F-1 

285 

Q-Alloy Chrome X-ite 

370 

7E 2C b Si 

Misco 

210 

7E 2C c 

Paralloy 7 

375 

Midvaloy Brand A Metal 

380 

NA-2 

180 

7E 2C c Si 

Pyrasteei No. 20 

445 

H.R. No. 3 

135 

7E 2Cd 

BdW 1300 

165 

Calite “A" 

205 

Sweetaloy 20 

265 

Empire 35-15 

280 

Fernite No. 2 

360 

Circle L No. 32 

365 

Zorite 

400 

Fahrite Grade N-1 

510 

Fahralloy F-1 

305 

7E 2C d Mn Si 

Chromel No. 502 

375 

7E 2C d Si 

Midvaloy 17-35 

495 

Wehr Alloy No. 3 

360 

7E 2C e 

Circle L No. 32 

440 

Sivyer 70 

370 

7E 2C f Si 

Standard Misco (cast) 

445 

Standardalloy AR-1 

413 

7E 2D c Mo 

Pioneer 

310 

7E 2Dg 

Hybnickel «C” 

310 

7F2Aa 

Hybnickel '*R” 
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310 

7F2Ab 

Hybnickel “R" 

260 

7F 2C d Si Mn 

Thermalloy “B" 

260 

7F 2C e Si Mn 

Thermalloy B 

260 

7F 2C f Si Mn 

Thermalloy B 

370 

7G 2C f 

Misco HN (Cast) 

225 

7G 2C h Si Mn Ai 

Pireks Reactal Special 

225 

7G 2D c Si Mn 

Pireks R-C-C 

225 

7G 2D f Si Mn 

Pireks C-C 

300 

7G 6C 2C d W 

Hastelioy C 

375 

7H 2A c W Mn 

Midvaloy Brand B.T.( 

240 

7H 2B 

Nichrome 

305 

7H 2B a Mn 

Chromel C 

110 

7H 2B b Mn 

Premier 

240 

Nichrome Wire 

290 

7H 2B c 

Tophet C 

205 

7H 2 B d 

Sweetaloy 21 

293 

Era H.R. 5 

240 

7H 2B f 

Nichrome Castings 

385 

Chromic C 


400 Fahrlte N-5 

7H 2C b 

265 Empire 60-20 a 
370 Misco "HN'* 

7H2CC 

380 NA-65 

210 Paralloy 8 

7H 2Ccl 

135 BAW No. 700 
265 Empire 60-20 
280 Fernite No. 1 
375 Midvaloy 20-60 

7H 2C d Cu Mo W 

350 Q-60 

7H 2C d Si 

293 Era H.R. 5 (Castings) 
365 Fire Armor 
445 H. R. No. 4 

7H 2C d Si Mn 

260 Thermalloy “A'* 

7H 2C e 

135 BAW No. 700 
495 Wehr Alloy No. 4 
510 Fahralloy F-5 

7H 2C • Si Mn 

115 Amsco F-5 
225 Pireks- Reacts! 

260 Thermalloy A 

7H 2C f Si Mn 

260 Thermalloy A 

7H2Cg 

135 BAW No. 701 

7H2Ch 

135 BAW 701 

7H 2C 4A d Mo W Mn 

160 lllium 


300 

7H 6C b Mn 

Hastelioy A 

285 

7J 2C 

(^Alloy Chrome A 

380 

7J 2C c 

NA-65 

135 

7J 2C d 

BAW No. 700 

165 

Calite “N" 

385 

Chromic A 

135 

7J 2C a 

BAW No. 700 

110 

7J 4D 

Monel Metal 

290 

Monel 

325 

Monel Metal 

110 

7K 2C 

Superior 

305 

7K 2C a Mn 

Chromel A 

240 

7K 2C b Mn 

Nichrome IV Wire 

290 

Tophet A 

325 

7L Mn 

D Nickel 

300 

7L 8A aa Cu AI 

Hastelioy D 

250 

8Bg 

Duriron 

140 

8B h 

Tantiron 

410 

Corrosiron 

135 

9C d Cr 

BAW 1400 

270 

10 L 

Tantalum (99.5%) 


The elements iron, chromium, nickel, cobalt, molybdenum, tungsten, silicon, and 
tantalum, have yielded numerous alloys possessing useful properties where resistaijce 
to corrosion is required. For the most part chromium and nickel predominate as 
the alloying elements with iron. The chromium iron alloys admirably resist most 
conditions of corrosion and oxidation. Increasing the chromium content gives in- 
creased resistance to oxidation both at room and elevated temperatures, provided the 
carbon content is constant. If the carbon content is increased within certain ranges 
4^ corresponding increase in chromium also is necessary to obtain the best corrosion 
j distance. The ratio of chromium to carbon should be 15% plus 16 times the carbon 
content, if the alloy is to be resistant in the annealed condition. 

Although the chrome alloys may be welded electrically or by the oxy-acetylene 
torch, the welds are more or less brittle due to grain growth resulting from welding 
heat. In order to prevent oxidation, the flame should be neutral or slightly reducing. 
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Coated rods are generally recjommended for electric welding and uncoated rods for 
gas welding. 

Where both resistance to corrosion and erosion are desired, the high chromium 
alloys are very valuable, but in no case will any chromium aJloy withstemd the action 
of hydrochloric acid. 

The commercially important stainless alloys may be divided into eight principal 
groups as follows: — 


CHROMIUM IRON ALLOYS 

GROUP I 2AA CHROMIUM 5—7% 

This group of alloys is easily forged and made into sheets, wire, seamless tubes, etc. 
It finds application in the oil industry, where more corrosion resistance is desired 
than can be obtained by the use of the straight carbon steels. An addition of five to 
seven percent chromium gives this steel a life of approximately three times that of 
the carbon steels and, therefore, finds application where corrosive conditions warrant 
additional cost per pound. 

GROUP II . .2® . CHROMIUM 12—16% 

This group may be divided into three sub-groups, depending upon the carbon 
content : — 

1. Rustless or Stainless Iron — Carbon 0.10% maximum. 

This class is fabricated in the form of castings, forgings, hot rolled bars, cold rolled 
or drawn bars, plates and sheets, strips, tubes, and wire, and is used where corrosive 
conditions are not severe. The low carbon 14% chromium alloys will resist concen- 
trated nitric acid, but higher percentages of chromium are necessary for resistance 
to dilute nitric acid. 

2. Cutlery Stainless — Carbon 0.3% 

Increasing the carbon content from 0.1 to 0.3% gives an alloy that was originally 
used for cutlery. The higher carbon reduces the corrosion resistant properties. 

3. Dies — Carbon 1 — 2%. 

Increasing the carbon to 2% produces a steel with abrasion resistance, but at the 
same time the higher carbon content lowers the corrosion resistance. 

GROUP III 2C CHROMIUM 16—20% 

1. High Chromium Stainless-Iron — Workable Alloys — Carbon 0.12% 
This group is fabricated in the form of castings, forgings, hot rolled bars, sheets, 
strips, tubes, and plates. It shows heat resistance up to 1600°F. and requires no heat 
treatment to bring out its stainless properties. It is suitalde for forming and drawing, 
provided the operation is not too drastic, and finds its principal application in the 
synthetic ammonia process. The alloy shows excellent resistance both to concentrated 
and dilute nitric acid. 

2. High Carbon Stainless Steel — Carbon 0.6%. 

A typical composition of these alloys is chromium 16.5%, and carbon 0.65%. This 
type of alloy possesses a more intense hardness and not only has a better cutting 
edge than the lower chromium alloy, but also a more pleasing appearance. 

GROUP IV 2D CHROMIUM 25—30% 

1. Carbon I^iess Than 0.3% — Workable Alloys. 

The workable alloys do not usually contain more than 0.3% carbon. The increased 
chromium content produces an alloy which is extremely resistant to nitric acid and 
oxidation at elevated temperatures. These alloys are not very ductile when cold and 
should be heated to a cherry red before deformation. 

2. Stainless Castings — Medium Carbon. 

The 24 to 30% chromium alloys are very resistant to sulfur and sulfur gases and are 
generally recommended for use in oxidizing atmospheres up to 2100°F. An enamel- 
like coating of oxide forms at approximately 1700°F.,to protect the metal from fur- 
ther attack. These castings are used in the form of pumps for handling mine water; 
they edso show excellent resistance to nitric acid. 

3. Abrasion Resistant Alloys — Carbon 1 — 3% High Carbon. 

Where greater resistance to erosion is desired, higher carbon contents are used. 
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amOMIUM-MCKEL ALLOYS 

GROUP V 2 C 7A 18 % CIffiOMnJM~-8% NICKEL 

There are various modifications within this group. Small percentages of silicon, 
molybdenum, tungsten, copper, and aluminum etre often added to give either strength 
at elevated temperatures or increased corrosion resistance against certain chemicals. 
These alloys are fabricated in the form of castings, forgings, hot rolled bars, cold 
rolled or drawn bars, plates and sheets, strips, tubes, and wires. Appearance and ease 
of fabrication are dominating considerations; this alloy combines beauty of appear- 
ance and permanence in service. This alloy shows carbide precipitation when held 
at 800 to l450°F. One of the large manufacturers of stainless alloys uses titanium to 
stabilize the alloy in order to reduce the probability of inter-granular corrosion. 

It finds wide application in the chemical industry as material for autoclaves, 
condensers, stills, digesters, pipe lines, fittings, bolts and nuts, heat exchangers and 
evaporators; it is used in nitric acid plant equipment as pipe lines, vats, cocks, valves, 
towers, tank cars, and drums; it is also employed in furnace parts such as skid bars, 
conveyors, sills, and doors; refrigerating machinery and equipment, and soap manu- 
facturmg equipment often employ this alloy. 

Although this alloy is considered “stainless,” it is not recommended for use with 
chlorine, bromine, iodine, or halogen acids. It is recommended, however, as being 
fully resistant to the following at their respective boiling points: — 10% acetic acid, 
acetic anhydride, acetone, 20% sodium hydroxide, 10% aluminum sulfate, ammonia 
water, 10% ammonium chloride, ammonium nitrate, boric acid, carbolic acid, car- 
bonate of soda, 15% citric acid, copper sulfate, dilute and concentrated nitric acid, 
potassium chlorate, sodium sulfide, sweet water, and zinc sulfate. 

GROUP VI 2D 7B 25% CHROMIUM-~12% NICKEL 

Metallurgically, this group is similar to the 18 chromium, 8 nickel alloy, and their 
fabricating characteristics are quite similar. This alloy, however, is tougher than the 
18-8. The main application for this group is for heat resistance between 1500 and 
2100®F. The higher percentages of chromium and nickel produce an alloy with ex- 
ceptional oxidation resistant properties; because this alloy is more expensive than 
the others of the stainless series, it finds only a limited application. 

HEAT RESISTANT ALLOYS 
NICKEL-CHROMIUM 

GROUP VII 7E 2C Approx. 38% NICKEL— 18% CHROMIUM 

This group containing approximately 38% nickel, 18% chromium, and 0.5% car- 
bon is fabricated in the form of castings, plates, shapes and wire, and is intended for 
high temperature service as furnace pcurts, chains, rails, retorts, carburizing boxes, 
annealing containers, and general parts for service at elevated temperatures. 

GROUP VIII 7H 2C Approx. 67% NICKEL— 20% CHROMIUM— 
1.5% SILICON— 1% MANGAIVESE— 1.5% CARBON 

When resistance to higher temperatures is desired, an alloy containing more nickel 
is recommended. Alloys such as are represented in this group are widely used for 
carburizing containers and parts at operating temperatures up to 2200* F. These 
high nickel-chromium alloys have proven their merit under widely varying condi- 
tions of many plants. Some classes of these alloys with low carbon content are drawn 
into wire 8md used for electrical purposes. Tne introduction of these low carbon 
alloy wires made possible the development of present day electrical heating equip- 
ment. A large amount of the wire used has an analysis of approximately 60% nickel, 
15% chromium, 0.12% carbon, and the balance iron.^ When greeter resistance to 
corrosion is dememded and the additional expense warrants its use, an alloy contain- 
ing 80% nickel and 20% chromium is used. In the best grades of electric^ heating 
elements there is only a smaU percentage of iron present. 

In conclusion, materials which are highly resistant to one agent such as nitric acid, 

. may prove entirely incapable of resisting another one such as hydrochloric acid. 
Chromium imparts resistance to nitric acid. Molybdenum imparts resistance to hy- 
drochloric or sulfuric acid. High silicon alloys (14% silicon), are fairly resistant 
to sulfuric, nitric, or hydrochloric acid. The metal tantalum is very resistant to hy- 
drochloric, nitric, or sulfuric acid. 
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Nickel-molyhdenum>iron alloys containing approximately 60^ nickel and 20% 
molybdenum are very resistant to hydrochloric and sulfuric acids. An alloy has 
been developed which is very resistant to nitric, hydrochloric, or sulfuric acid, and 
to wet chlorine. This alloy contaiiLs nickel, chromium, molybdenum, tungsten, and 
iron; the chromium impfurts resistance to nitric acid, the nickel and molybdenum 
impart resistance to hy^ochloric and sulfuric acids. 

When considering the use of corrosion resistant alloys in any new commercial appli- 
cation, the prospective user should not place too much faith in the published data. 
Wherever possible, test pieces should be subjected to the corrosive conditions of ac- 
tual operation and these “indicators” studied critically. The selection of the proper 
metal for a specific application should be made under the direction of metallurgists 
or engineers, who are familiar with the latest developments in these alloys. 



ETCHING SOLUTIONS FOR FERROUS ALLOYS 


Used to Show Composition of etching solution 

For Macroscopic Examination 


Segregations 


Segregations 


Phosphorus 

tions 


segrega- 


1 part cone, hydrochloric 
acid, HCI 
1 part water 


5 g picric acid, HOCsH 
(NOz )3 

100 cc ethyl alcohol 

C2H5OH 


Remarks 


Use at 100 to 212® F. 

Etch for hour or until 
defects are brought out. 


2 Etch for 4 to 5 hours. 


10 g cuprous ammonium 
chloride, CuC1-NH4C1- 
6H2O 

100 cc water 


This solution is more easily 
prepared than are most 
copper chloride solutions. 


Phosphorus 

tions 


segrega- 


Variations in crystal 
structure, and segre- 
gations 

To reveal the struc- 
ture of welds and to 
distinguish between 
steel and wrought 


10 g cupric chloride, CuCU 
40 g magnesium chloride, 

MgCU 

20 cc hydrochloric acid, 
HCI 

180 cc water 

1000 cc absolute alcohol, 
C2H5OH 

20 g ammonium persulfate, 
(NH4)2S208 
100 cc distilled water 


Absolute methyl alcohol, 
CH3OH, may be used in 
place of ethyl alcohol. 


Use at room temperature. 
A very good reagent for 
the purpose indicated. 


1 part cone, nitric acid. Use at about 100® F. 
HNO3 

3 parts of water 


For Microscopic Examination 
The general structure 4 g picric acid and 95 cc of 
absolute alcohol, or 
5 g picric acid and 100 cc of 
95 % alcohol, C2H5OH 


of normal iron and 
steel 


The general structure 
of normal iron and 
steel 

To establish the differ- 
ence between hard- 
ened and normal 
steels 

Sorbitic and troostitic 
constituents 


5 cc nitric acid, HNO3 
100 cc of ethyl alcohol, 
CzHsOH 

4 parts nitric acid, HNO3 
96 parts iso-amyl alcohol, 
CUHnOH 


1 part of a 40 % solution of 
nitric acid in acetic anhy- 
dride 

1 part methyl alcohol, 

CH3OH 

1 part ethyl alcohol, 

CzHsOH 

1 part iso-amyl alcohol, 

GsHnOH 


Keep bottle well stoppered 
when absolute alcohol is 
used. 


For heat treated steels 
use a more dilute solution. 


Colors troostite and troo- 
sto-sorbite. 
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etching solutions for ferrous alloys 


Used to show 

Cementite 6uid other 
ceu’bides, and tung- 
stites 


Composition of etching solution 
2 g picric acid, HOCsHz 

(NOz), 

24.5 g sodium hydroxide, 
NaOH 

73.5 cc water 


Remarks 

Use boihng for 5 or 10 
utes. Tungsten carbide is 
unaffected, but other car- 
bides and tungstides are 
colored. 


Structure of stainless 
steels 


10 g ferric chloride, FeCh 
30 cc hydrochloric acid 
water to make total 
volume 120 cc 


May be diluted, and ap- 
plied gently with a piece of 
cotton. Time required is 
less than 30 seconds. 


Structure of stainless 
steels 


Carbides and tung- 
stides in high-speed 
and tungsten steels 


30 cc hydrochloric acid, 
HGl 

10 cc nitric acid, HNO 3 
80 cc glycerol (glycerine) 

10 g potassium ferricyan- 
ide, KaFeCCN)® 

10 g potassium hydroxide, 
KOH 

100 cc water 


Use full strength for rapid 
work, but handle carefully. 


Use hot. 


Structure of high- 
speed steel and tung- 
sten carbide 


Structure of stellite, 
high-chrome steels, 
etc. 


10 cc commercial hydrogen 
peroxide, H 2 O 2 
20 cc of a 10% aqueous 
sodium hydroxide 
(NaOH) solution 

Use a low electric current 
through a solution of 0.5 
g sodium hydroxide 
(NaOH) in 100 cc of 
water. 


Use fresh from 10 to 12 
minutes. Tungsten carbide 
is dao'kened. 


Use two 4 c.p. lamps in 
series on a 110-volt D. C. 
circuit. Cover the specimen 
with the solution; make 
contact with one wire at 
the side and dip the other 
with the solution moving 
so as to obtain a uniform 
etch. 


ETCHING SOLUTIONS FOR NON-FERROUS ALLOYS 

Metal or Alloy Compiositioa of etching solution Remarks 


Copper Base Alloys 

Copper or Cu-Al al- 5 g copper-ammonium 
loys chloride 

120 cc water 

Add cone, ammonium hy- 
droxide until the pre- 
cipitate which forms is 
redissolved, giving a 
clear blue color. 


Etch from 30 to 60 seconds; 
this is a very good copper 
etch. 


Copper, brasses, Cu- 
Al alloys, German 
silver 


A 10% solution of ammon- 
ium persulfate, (NH 4)2 
S2O8 


Etch from 1 to 2 minutes. 
Keep the surface of the 
specimen free from grease. 


Copper or brasses 


10 cc hydrogen perqpde, 

H2O2 

40 cc cone, ammonium hy- 
droxide, NH4OH 


Apply with a swab to the 
surface of polished speci- 
men. Rub briskly until 
mirror-like surface is ob- 
tsdned. 
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ETCHING SOLUTIONS FOR NON-FERROUS ALLOYS 

Metal or Alloy Ck>mpo8ition of etching aolution Remarks 


Copper Base Alloys 


Brasses (Used for cop- 
per products such as 
sheets, rods, etc.). 
Cu-Al alloys, Ger- 
man silver 

15 cc of a saturated ferric 
chloride (FeCL) solution 
30 cc concentrated hydro- 
chloric acid, HCl 

200 cc water 

Use this solution after the 
ammoniacal j^roxide solu- 
tion above. Dip the speci- 
men into this ferric chloride 
solution for a few seconds 
after following the direc- 
tions above. 

Cu-Al alloys 

Nitric acid (HNO 3 ), sp. 
gr. 1.42 

Time for etching is very 
short. It is difficult to 
control the intensity of the 
attack. 

Aluminum an^ Light Alloys 

A1 and A1 alloys 0.5 to 20 % hydrofluoric 

acid (HF) acid solu- 
tions. The aqueous or al- 
coholic solutions are used. 

Etch for about 15 seconds. 
Remove the black deposit 
so formed by immersing 
for a short time in cone, 
nitric (HNO 3 ) acid. CuAU 
and FeAli are darkened by 
HF. 

Aluminum 

45 cc cone, hydrochloric 
acid, HCl 

15 cc cone, nitric acid, 
HNO 3 

15 cc hydrofluoric acid, HF 
25 cc hot water 

This etch generally requires 
only a few seconds. 

A1 alloys 

10 cc cone, nitric acid, 
HNO 3 

3 to 4 cc hydrofluoric acid, 
HF 

86 to 87 cc hot water 


A1 and A1 alloys 

10 to 20 % a^eous sulfuric 
acid (H 2 SU 4 ) solution 

Heat to 160°F., immerse 
specimen for a few seconds, 
quench in cold water. FeAlr 
is stained black. 

A1 and A1 alloys 

10 cc cone, hydrofluoric 
acid, HF 

15 cc cone, hydrochloric 
acid, HCl 

90 cc water 

Etch from 30 to 90 seconds. 
ReveeJs grain size very 
clearly. 

Lead, Tin, Zinc and Their Alloys 

Used for zinc 6 % chromic acid, 94% 

nitric acid 

Add a few drops of this 
solution to 100 cc of water 
before using. 

Tin allbys 

Lead alloys 

2 % alcoholic nitric acid 
solution 

5% aqueous nitric acid 
solution 
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ETCHING SOLUTIONS FOR NON-FERROUS ALLOYS 


Metal or Alloy Composition of etching solution 

Leaii, Tin, Zinc and Their Alloys 
Ail “white metals’* Hydrochloric acid, either 
dilute or concentrated, 
depending upon the com- 
position of the alloy. A 
5% solution is best for an 
alloy rich in zinc. 


Remarks 


When a concentrated solu- 
tion is used, dip the speci-* 
men in the acid for a few 
seconds, wash carefully, 
and dry. 


Alloys rich in zinc or 
cadmium 


1 part iodine 

3 parts potassium iodide, 

KI 

10 parts water 


Alloys of lead, tin, 5% aqueous solution of 
antimony, bismuth, silver nitrate, AgNO^ 
and anti-friction 
metals 


Antimony and lead 10 g ferric chloride, FeCL 
alloys, and babbit 30 cc hydrochloric acid, 
metal HCl, sp. gr. 1.19 

120 cc water 


A good etching solution 
for the metals named. 


Miscellaneous Metals and Alloys 
Nickel and its alloys 50 cc of 70% nitric acid, 
HNO3 

50 cc of 50% acetic acid, 

HC2H3O2 


This is M erica's soluiioru 
It is very good for cast, 
cold drawn, and annealed 
nickel. 


Nickel and its alloys 20 to 40 cc of nitric acid. This solution is very similar 
HNO3 in action to the one above. 

30 to 40 cc of 75% acetic 
acid, HCaHjOz 
30 to 40 cc acetone, (CH 3)2 
CO 


Magnesium and its 
alloys 


2% aqueous nitric acid 
solution 


Etch for about 10 seconds. 


Gold, silver, platinum, 
and other noble 
metals* 


1 part nitric acid, HNO 3 Use at about 60®F. 

5 hydrochloric acid, 

6 parts water 


Dow metals (90-96% 2% aqudous oxalic acid 

Mg, 4-12% Al. 0.1- solution, H 2 C 204 
0.3% Mn) 


Swab during etching. Rinse 
with water, then with al- 
cohol, and dry with a blast 
of warm air. 


* For Au-Cu and Au-Ag alloys it is better to saturate the etching solution with either sodium chlorid* 
or ammonium chloride. 



MATERIALS OF 

MANUFACTURERS’ RECOMMENDATIONS FOR THE CORROSION 

Chemical and Metallurgical Engineering. 39, 654-5 (1932); Perry, The Chew- 


No. Manufacturers Name and Address 

1. American Hard Rubber Co. 

Butler, N. J. 

2. Amersil 

New York, N. Y. 

3. Atlantic Tank Corp. 

N. Bergen, N. J. 

4. B. F. Goodrich Rubber Co. 

Akron, Ohio. 

5. Bakelite Corp. 

Bloomfield, N. J. 

6. Carbide & Carbon Chem. Co. 

New York, N. Y. 

7. Continental-Diamond Fibre Co. 

Newark, Del. 

8. Corning Glass Works, 

Corning, N. Y. 


9. DuPont Viscoloid Co. 
Arlington, N. J. 

10. E. I. DuPont Co. 

Wilmington, Del. 

11. General Ceramics Co. 

New York, N. Y. 

12. General Electric Co. 

Pittsfield, Mass. 

13. General Electric C#. 

Schenectady, N. Y. 

14. General Plastics, Inc. 

N. Tonawanda, N. Y. 

15. Glascote Products, Inc. 

Euclid, Ohio 

16. Goodyear Tire & Rubber Co. 

Akron, Ohio 

17. Hanovia Chem. & Mfg. Co. 

Newark, N. J. 


p-o a ® © 


PRODUCT 


jri 


« © g |'al*a-a*a §1 *2 § « a at ol ® SI ®l 1 1 

||1| a 1 1 i ar.-r.-S ilsIllH §1 fl I-?*!! 
s s,a| 1 1 a I a I a a| s s- 3-5 a a ass^.S ^ g g 

■<!<i53-<-3<-3-5-5-«!-<(aa5caouaoyoouuoiiifc.6.fc. 


i a a o go-; 


ASBESTOS-CEMENT 

Transits 

20 XXXX XX XXX 

Transits, ebony impregnated 

20 XX XXXXXX XXXX X XX XX 

Transite, W X-41 protected 

20XXXXXXXXXXXX XXXXXXX XX XXX 

COKE BASE CARBON 

Carbon 

23 XXX XXX XXXXXXXX XXXXXXXXXXXXXXX 

Carbon 

26 XX X XX 

CONCRETE 

Concrete 

XXX X XXXXX XX X 

Concrete, treated (a) 

..XXXXXXX X XXX X XXX XXX 

Concrete, lined (b) 

XX 

ENAMELS, FUSEDSILICAd GLASS 

. Enameled steel 

25XXXXXXX X XXX XX XX XX XXX XX XX XX XXX 

Enameled steel 

15 XXX XX XX XX XX XX XX XX XX XX XX XXX XXX XXX 

Amersil 

2XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXj 

' Fused silica 

17 XXXXXXX XX XXXXXXXXXXXXXXXXXXXXXX 

Fused silica 

13XXXXXX XX XXXXXXXXXXXXXXXXXXXXXX 

Pyrex, chem. resistant 

8XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

Vitreosil 

30XXX XX XX XX XX XX XX XX XX XXXX XX XX XX XXX 

PLASTICS ! 

CELLULOSE ACETATE PLASTIC j 

Piastacele 

9 X XX 



7W 


CONSTRUCTION 

RESISTANT NON-METALLIC MATERIALS OF CONSTRUCTION 
ical Engineers' Handbook (1933), McGraw-Hill Co., publisher; by permission. 


18. Hauser-Stander Tank Co. 

Cincinnati, O. 

19. Haveg Gorp. 

Newark, Del. 

20. Johns Manville Corp. 

New York, N. Y. 

21. Maurice A. Knight 

Akron, Ohio 

22. Michigan Pipe Co. 

Bay City, Mich. 

23. National Carbon Co. 

Cleveland, O. 

24. Naugatuck Chem. Go. 

New York, N. Y. 

25. Pfaudler Co. 

Rochester, N. Y. 

26. Republic Carbon Co. 

Niagara Falls, N. Y. 


27. Resinox Corp. 

New York, N. Y. 

28. Spaulding Fibre Co., 

Tonawanda, N. Y. 

29. Stokes & Smith Co. 

Philadelphia, Pa. 

30. Thermal Syndicate Ltd. 

Brooklyn, N. Y. 

31. Thiokol Corp. 

Ycudville, N. J. 

32. Toledo Synthetic Products, Inc. 

Toledo, Ohio. 

33. U. S. Rubber Co. 

New York, N. Y. 

34. U. S. Stoneware Co. 

New York, N. Y. 


® ’5 

o s- 

o o a a u C 
fc t S c 



Resistant to 
gases at high 
temperatures 


£S 

^ s 


X XXXXXX XXXX XX XX 

XXX XX XX XX XX XX X XX XXXXXX XX5 5 5 5 5 5 

XXXXXXX XXX XX XX XXXXX XX XXXXXXXX XX66666666 

XXX XXXXXXXXXXXX XXXXXXXXXXXXXXXXXXXXXXXXX XXX 
XX XXX XXX XX X XXXXX X XXXXX XX 

X XXX X XX X X X XX 

XX X XX XX X XXXXXX X 

XXXX XXXXX X XXX XXXX 1 11 11 


XXXXXXXXXXXXXXXXXXXXXXXXX X 
XXXXXXXXXXXXXXXXXXXXX XXX X 
XXXXXX XXXXXXXX XX XX XXX XXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXX X 
XXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXX X 


X XX XXXXXX33 33333 
XXXX XXXXX333X3 33 
X XXXXXXXXXX XXX 
XXXXXXXX XXXXXXXXXXX 

XXXXXXXXXXXXXXXXXXX 

XXXXXXXXXX X2 22222 22 
XXXXXXXXXXXXXXXXXXX 


XX 


X 
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MATERIALS OF 



1 CELLULOSE NITRATE PLASTIC 



Pyralin 

9XX XX X XX 

X XXX 

X XXX 

PHENOLIC RESINOIDS 




Bakelite 

5XX XXX X XXXXXX 

XX XXXX 

XXXXXX 

Bakelite Dilecto 

7XXXXXXXXX XXXXXX 

X XXXX 

X XXXXX 

Durez 1407 

14XXXX XXXXXXX XX 

XXX XXX 

X XX 

Durez, wood filled 

14 X XXX 

X X 

X XX 

Durite 

29 XXXXXXX X XXXX X 

XX XX XX XX 

XXXXXX 

Haveg 

19XXX XXX X X 

XXX X 

X XX 

Resi nox 

27 XX XXX X XXXX X 

XX XXX 

XXXXXX 

Spauldite 

28 XXX XX XXXXXXXXXXXXXXXXX 

XXXXXX 

Textolite 

12XX 

X 

X 

STYROL RESINOID 




Victron 

24 XXX X XXX 

X 


UREA RESINOID 




Plascon 

32 X 


X 

VINYL RESINOID 




VInylite 

6X XXXXXXX 

XXXXX XXXX XXX 

OTHER PLASTICS 




Plioform 

16XXX XXX 

X XX 

X XX 

1 RUBBER AND SUBSTITUTES 



Rubber, hard 

4XXXXXXX X XXX 

XXX XXX 

XXX XX 

Rubber, hard 

1XXXXXXXXXXXX 

XX XX 

XX XX 

Rubber, hard (c) 

33 XX XXXXXXX 

XX XX 

XX XX 

Tank-lining material (</) 

33XXXXXXXXXXX 

XX XX 

XX XX 

Rubber, soft 

4 XX X XX 

XX 

X XX 

Rubber, soft 

16XX XXXX X 

X X 

XX XX 

Du Prene 

10XXXXX XX XX XX XX XX XX XX XX XXX 

XXXXXX 

Thiocol 

31 XXX X 

X 


CHEMICAL STONEWARE 




Stoneware 

11XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

Stoneware 

21XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

Stoneware 

34XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

WOOD 




Cypress 

3 XX 


X 

Cypress 

18XXX 

X 


Fir 

3XXX 



Fir 

18XXX 



Maple 

18XXX 



Oak, white 

3 


X 

Pine, yellow 

3 



Pine 

18XXX 



Redwood 

3XXX 


X 

Redwood 

22XX 

X X 

XX 


(а) With linseed and tung oils, oumar solution, spar varnish, sodium silicate, or bituminous coating. 

(б) With acid-proof brick or tile, lead, rubber, bituminous mastic or other lining, (c) Molded and 
fabricated parts. (</) Rubber bonded to metal, storage and process tanks. 
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(1 ) If moisture is present. (2) Below 600®C. (3) Not over 200®C. (4) Below charring point. 

(5) At 160®F. (6) At 360®F. 
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Chemical and Metallurgical Engineering, 39, 651-8 (1932); Perry, The Chemical 
Engineers' Handbook, McGraw-Hill Co., publishers; by permission. 

GLASS LINED AND ENAMELED STEEL 

(A) Coefficients of Heat Transfer for Typical Chemical Enamels. 

These coefficients are of course, only relative, and are dependent to a large ex- 
tent on the amount of agitation of the contained materials. Good agitation may in- 
crease values by as much as 20 to 25 per cent. Abbreviations: K is in B. T. U.s 
per sq. ft. per hour per °F. of temperature difference. Ki refers to the heat 
transfer from steam to water being heated, while K 2 refers to the heat transfer from 
steam to boiling water. 

1 . Dry dust enamel for very severe chemical service. 

(a) Pfaudler No. 17, Ki==60; K2=80 

(b) Pfaudler No. il, K,= 50; 70 

2. Spray enamel for organic acids and less corrosive mineral acids. 

(a) Pfaudler No. 71, Ki= 125; K2=150 

3. Spray dust enamel for mineral acids in general storage service, usually for equipment of large 
capacities. 

(a) Pfaudler No. 186, Ki = 90; K2=100 

(B) Other Physical and Mechanical Properties. 

Such physical properties of enamel as the coefficient of expansion, tensile strength, 
etc., are generally meaningless unless considered in connection with the steel on which 
the lining is applied. Ability to withstand rapid thermal change is tested in an 
automatic machine by intermittently heating enamel plates to 450°F. and then 
dipping them into ice water. However, both temperature and corrosion conditions 
to be met in each service application should be definitely ascertained and this in- 
formation supplied to the manufacturer. 


CHEMICAL STONEWARE 

Ultimate compressive strength 

Ultimate tensile strength 

Modulus of elasticity 

Specific heat 

Thermal conductivity 

Linear expansion per °F 

Ultimate banding strength 


82,000-115,000 Ib8./in.2 
1,650-4,300 Ibs./in.^ 
1.05-5.95X106 lbs. /in.* 
0.2 

0.78-2.05 B.T.U./fL3 
1.9-2.3X10-6 
5,900-12,500 lbs./in.2 


GLASS AND FUSED SILICA 

These materials are marketed in the form of sheets, tubes and rods. 


Properties 

Boro-silicate 

glass 

Fused silica, 
clear 

Fused silica, 
opaque 

Thickness 

0.01 in and up 

0.001 in. and up 

0.005 in and up 

Trans parency,T= Transparent, 

T, TL 

T 

TL, 0 

TL= Translucent, 0= Opaque 
Specific gravity 

2.24 

2.20 

2.07-2.1 

Specific volume, in. 3/lb. 

12.3 

12.6 

13.4 

Tensile strength, Ibs./in.* 

93X105 

105-126X105 

94-114X105 

Hardness, 2.5 mm. ball, 25 kg. 
load, depth in millimeters 

0.015 

0.0245 


Thermal expansion, per ®C. 

0.32X10-5 (0-300°C.) 

0.049X10-5 

0.053-0.059X10-5 

Thermal conductivity, cal./ 

27X10-6 

23.7X10-4 

19-20X10-4 

sec. cm.°C. 

Specific heat, cal./°C. gram. 
Softening point 

0.20 

1,29p®F. 

2,600®F. 

2,600-2,700® F, 

Breakdown voltage, 60 cycle. 

1,400 

410 

436 

volts per mil. 

(0.1 in. sample) 

(14 in.) 

(!4 in.) 

Dielectric constarft. 60 cycle 

4.86 

3.7 

3.7 

Refractive index. No 

1.47 

1.459 
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PROPERTIES OF COKE BASE CARBON 


797 


Specific gravity 2.00—2.15 

Apparent density 1.42—1.65 

Porosity, % 25—30 

Tensile strength, lbs. /in.* 600—650 

Crushing strength, Ibs./in.* 5500—9000 

Transverse strength, Ibs./in.* 2000 — 6000 

Thermal conductivity, 0.007- 

cal./cm./^C 0.008 


Coef. of ther. expan.,®C 1 .5— 2X 

(100-150®C.) 10-< 

Specific heat, cal./gm./®C 0.200 — 

(26-282°C.) 0.250 

Volatilization point, ®F 6,300-6700 

Ash, % 0.5-10.0 

Start of oxidation,°F 625-840 

Machining qualities Good 

Available in Rod, tube, 

brick, plates, 
shapes 


PROPERTIES OF HARD AND SOFT RUBBER ♦ 


Property 

Hard rubber 

Soft rubber 

Lininizs 

Specific gravity 

1.12-2 

0.97-1.25 

0.98-1.35 

Tensile strength, Ibs./in.* 

1000-10000 

525-600 


Transverse strength, Ibs./in.* 
Compression strength, lbs. 

/in. 2 

Hardness, scieroscope 

Max. temp, for use, ®F. 

9000-15000 

2000-15000 

50-80 

130-160 



150 - 200 

190 

Effect of heat 

Softens 

Softens 

Softens 

Coef. of linear expansion. 

0.000035 

0.000036 


32-140®F. 

Coef. of heat cond., K in 

1.07 

1 .07 


B.T.U.s/ft.2in.°F. 

Resistance to abrasion 
Resistance to tear, lbs. /in.* 
Dielectric strength, volts/mm. 

25000 -40000 

20 times steel 
15-80 

25000 -40000 


Effect of sunlight 

Slight discoloration 

Cracks 

Ages 

Effect of aging 

Nil 

Slight 

Tendency to harden 

Machining qualities 

Good 

Can be ground 

at normal temp. 

Available forms 

Pipe and fittings, 

Tank linings, hose. 

Tank, vat, pipe, valve 


tank and pipe linings, 
misc. forms 

misc. forms 

linings for bhemicai 
and abrasive proteo 
tion 


VULCANIZED FIBER 


Marketed forms 

Sheets, tubes and rods 

Thickness 

0.004 and up 

Forming properties 

Good 

Machining qualities 

. Good 

Colors 

Red, brown, white, gray, black, olive 

Effect of heat 

. Stable to charring 

Effect of water 

Swells and softens. Warps on drying. Not 


recommended. 

Effect of mineral, animal, and vegetable oils 
Specific gravity 

. Very slight absorption 
. 1.2-1. 5 

Specific volume • 

. 18.5-23 in.5/lb. 

Tensile strength 

. 8000-16000 lbs. /in.* 

Breakdown voltage, 60 cycle, A inch sample . . 

. 175-500 volts/mil 


See section on synthetic rubbers. 
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FRACTORY MATERIALS 



Kaolin 

lilagne- 

site 





Kaolin 

refractory 

insulator 

Mulite 

refractory 

Silica 

Silicon 

carbide 

Unbumed 

magnesite 

45 AI 2 O 3 

52 SiOa 

1 Flux 

45 AI 2 O 3 

52 Si02 

1 Flux 

85MoO 

7Fe203 

3CaO 

3Si02 

52 AI 2 O 3 

44 Si02 

2.5 Flux 

96 Si02 

100 Si 

7 AI 2 O 3 

7 Cr203 

69 MgO 

6 F 02 O 3 

4 CaO 

7 SiOz 

3200 

3200 

4000 

3300 

3050 

4000 (dec.) 

4000 

2900 


2500 

3000 

3000 

3100 


20 


1 

25 

None 

25 

5 

7.5 

1.8 

10 

7.0 

6.5 

9 

10.4 

20 

80 


25 

20-30 

18 

15 

0.23 

0.23 

0.27 

0.23 

0.23 

0.20 


Fair 

Poor 

Fair 

Good 

Good 

Good 

Good 

Poor 

Poor 

Good 

Fair 

Poor 

Good 

Good 

Poor 

Poor 

Good 

Fair 

Poor 

Fair 

Good 

Fair 

Poor 

Good 

Fair 

Fair 

Good 

Fair 

260 

170 

350 

100 

40-50 

1000 

275 


PHYSICAL PROPERTIES OF WOOD 

See also the table Composition of Various Woods. 


Wood 

Ash 

Chestnut 

Cypress 

Elm 

Fir 

Gum 

Maple 

Oak 

Pine 

Redwood 


Specific 

gravity 

0,51 

0.40 

0.53 

0.48 

0.59 

0.45 

0.49 

0.77 

0.61 to 0.75 
0.34 to 0.41 


Tensile 

strength, 

lb./in.2 


4,400 


3,600 


4,400 

5,100 

4,500 


Compression 

strength, 

lh./in.2 


3,560 


2,400 


2,800 

3,420 

3,400 


Transverse 

strength, 

n>./in.2 


4,425 

5,700 


la near 
expansion, 
per 


op 


0000053 

0000036 


0000031 


0000035 


Hardness 

Hard 

Hard 

Medium 

Medium 

Medium 

Medium 

Medium 

Hard 

Hard 

Mod. Hard 


Negliyiblo 
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ACID RESISTANT CEMENTS 
For Brick, Metal, Earthenweure, Stoneware, and Fused Silica. 


“Acid proof Ce- “Acid proof 
ment No. 1” Cement No. 2*’ 

Quigley Co., Inc., Quigley Co., Inc. 
New York. N.Y. 


Composition 
Preparation for 
use 

How applied 


Resistant to 

Temperature 

range 


Hot acid gases 
To 2400® F. 


Brick, chemical and 
terracotta stone- 
ware, rigid joints 


Mix with sodium 


Trowel, with thin 
joints. For bell-and 
spigot joints, press 
over asbestos rope 
Mineral acids 
To above boiling 
points of strongest 


“Basolit” Nukem 
Products Corp., 
Niagara Falls, N.Y. 


Brick, porcelain, 
metal, chemical 
and terracotta 
stoneware, rigid 
joints 

Silica-sulfur 
Heat to 300®F. 
and pour 
Pour into joints, 
with or without 
asbestos rope 
packing 
Acids, fumes 
To 200° F. 


Composition 
Preparation for 
use 

How Applied 


Resistant to 
Temperature 
range 


“Calktite” U.S. “Carolina” Char- 

Stoneware Co., lotte Chem. Labs. 

Akron, O. Inc., Charlotte, 

N.C. 


Brick, bell-and- 
spigot joints on 
chemicalstoneware 

Asphaltic base 
Heat and pour 

Pour Into brick 
joints. For stone- 
ware, pour over 
tamped asbestos 
wicking 
Acids 
To 200®F. 



“Duralute” 
U.S.Stoneware 
Co., Akron, O. 



Chemical stoneware. Brick 
fused silica, Duriron, 
non-rigid joints 


Asbestos base 
Ready mixed 


Press into joints 


Mineral acids 
To 250®F. 


Asphaltic base 
Heat and pour 

Pour into 
brick joints 


Acids, alkalis 
To 200° F. 


Composition 


“Duro” Standard. “M. A. Knight Acid 
Electrochem. Sup- proof” Maurice A. 


ply andEn^g.Co., 
Paoli, Pa. 


Brick, metal, glass. Brick, metal, earth- 
stoneware, earth- enware, chemical 


ware, fused silica, 

beli-and-spigot 

joint 


stoneware, fused 
silica glass 


tCnight, Akron, O. 



“Portite” U. S. 
Stoneware Co., 
Akron, O. 


Asphaltic base 
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Preparation 
for use 

How applied 


Resistant to 

Temperature 

range 


‘M. A. Knight Acid 
proof” Maurice A. 
Knight, Akron, O. 


“Portite” U.S. 
Stoneware Co., 
Akron, O 


Mix two ingredients Mix two ingredients Mix with sodium iHeat and pour 


to consistency of to consistency of silicate to the con 
thin putty thin putty sistency of cream 

Trowel, joints thin Trowel, thin joints. Heat bricks to 
or thick as desired. Heat surfaces be- about 150®F. Lay 
Heat to hasten fore or after joining with thin joints 
drying to hasten drying 

Weak acids, salts, Strong mineral Acids 

fumes acids, fumes 

To 1500®F. To 1500°F. To 300®F. 


Heat to hasten 
drying 

Weak acids, salts, 
fumes 


Pour into brick 
joints 


“Mineralead” Atlas “Pre-Mixt” 

Mineral Products U.S.Stoneware Co. 
Co., Merztown,Pa. Akron, O. 


“S” Brand Silicate 
Philadelphia Quartz 
Co., Philadelphia, 
Pa. 



Bell-and-spigot 
joints 
Sulfur base 


Melt and pour 


Pack joint with as- 
bestos rope and 
pour on cement 
Weak acids, salts 



Composition 
Preparation 
for use 


How applied 


Resistant to 
Temperature 
range 


“U.S.Standard” “Vitric-lO” ‘‘Vitrite-15” 

U.S.Stoneware Co., U.S, Stoneware Co., U. S. Stoneware Co., 
Akron, O. Akron, O. Akron, O. 



Mix with sodium 
silicate to consist- 
ency of heavy 
cream 

Bricks should be 
warm. Lay with 
thin joints 
Acids 
To 500®F. 


Mix with sodium 
silicate to consist- 
ency of heavy 
cream 

Bricks should be 
warm. Lay with 
thin joints 
Acids 
To 500®F. 


“Vitrobond” 
Atlas Mineral 
Product Co., 
Merztown, Pa. 
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MECHANICAL, PHYSICAL AND ELECTRI- 


Phenolic resinoids 


Characteristics 


Marketedform8,S= sheets, 
T== tubes, R== rods 

Molding Qualities 

Molding range, °F. 
Ibs./in.i 

Compression ratio, 

Vol. loose powder/ 
vol. solid 

Tendency to unmold 
Thickness, inches 
Machining qualities I 
Tendency to “cold flow” 


Trans parency;T= trans- 
parent, TL~ translucent, 
0= Opaque 
Colors and mottles 


Effect of heat, dry 

moist 


Burning rate 


Effects of sunlight and 
ultra-violet 

Effects of aging 


Effects of water, cold 
hot 


Specific gravity 


Specific volume, in.^/lb. 
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CAL PROPERTIES OF VARIOUS PLASTICS 


Urea-for- 

maldehyde 

resinoid, 

Cellulose 

nitrate 

Cellulose 

acetate 

Vinyl 

resins 

Styrol 

Resin 

molding 

plastic 

Plastic 

PlasUc ^**688 

powdor 

Filled 

UnfiUed 

resin 

from 

rubber 

Molded 

forms 

S,T,R, and 
misc. 
forms 

S,T, R, and S.T,R, and 
misc. misc. 

forma forms 

S,T,R, 

S,T,R, 

S,T.R, 

Misc. 

Good 

Very good 

Fair to good Fair to good 

Good 

Good 

Thermo- 

plastic 

Good 

275-300 

190-220 


200-300 

200-300 

200-350 

230-300 

2000- 

10000 

3 

2000-6000 

2.28-2.84 

300-2000 

2.5 

300-2000 

2.5 

40-100 

1500-3000 

1-2.5 

None 
0.02 up 

Low 

0.005 up 

Low Med. to high 

None 

None 

None 

None 

Fair 

None 

Good 

Fair to good 

Depends on plasticizer 

Good 

Good 

Good 

Slight when 
uncom- 
pounded 

Good 

Some 

T,TL,0 

T,TL, 0 

T, TL. 0 TL, 0 

T, TL, O 

T, TL,0 

T, TL, O 

T, TL. 0 

Unlimited 

Unlimited 

Unlimited Unlimited 

Unlimited 

Unlimited 

Any color 

Unlimited 

Slight 

Decom- 

More stable than cellulose 

1 

Slowly darkens 

Will soften 

Becomes 

shrinking 

Slight 

swelling 

posed 
at 100- 
150°C 

nitrate at 1 50®C 

at 150°C 

under high 
heat 

insoluble 

Thermo- 

plastic 

Very 

low 

None 

Very high 

Discolored 
and brittle 

Low Low 

More stable than 
cellulose nitrate 

Nil 

■ Nil 



Com- 
pounded 
material 
will not 
support 
combustion 
Slight sur- 
face oxida- 
tion 

Medium 

Slight 

None 

None In ab- 
sence of ul- 
tra-violet 
light 

Less than 
cellulose nitrate 

t 

None 

None 

None 

None 

None 

Swelling is 

Slight swelling 

None below 150®F. 

None 

None 

None up 
to 30 min. 
boiling 

very slight 

Attacked 

Softens 

None 

None 

1.48-1.55 

1.35-1 .60 

1 

1.27-1.31 1.30-1.63 

1 .2-2.5 

1.23 

1 .06 
(Uncom- 
pounded) 

1 .06-1.35 

19-18 

20.5-17.3 

21.8-21.2 21.3-17.0 

20-15 

19 

Varies 

26.1-20.5 
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Pure, 

hardened 

resinoid 

Phenolic resinoids i 

. . ... 

Molded 

Laminated | 

dlRTticL^l^ Lies 

Wood flour 
filler 

Fabric 

filler 

Asbestos 

filler 

Paper 

filler 


Tensile strength, Ibs./in.^ 

“8"test-pc. 

A.S.T.M. 

A.S.T.M. 

A.S.T.M. 

6000-20000 

8000-12000 


5000-1 1 000 

test 

test 

test 



Elongation, per cent 


6000-1 2000 

4500-9000 

5000-10000 



0.5-2. 5 

1-2.5 

10-25 

0. 5-4,0 

5-25 

10-65 

Impact strength, Izod 

Modulus of elasticity, 

1,000,000- 

1,000,000- 

800,000- 

1 ,000,000- 

500,000- 

500,000- 

lbs./in.2 

Hardness, 9.5mm. ball, 

2,500,000 

2,500,000 

1,200,000 

2,500,000 

2,000,000 

1,500,000 

25Kg. load, depth in mm. 







Thermal expansion, 
105/oC. 





2 

2 

0.0003- 

0.0004- 

0.0004- 

0.0012- 

0.0005- 

0.0005- 

Thermal conductivity. 

cal. /sec. cm. °C. 

0 . 0004 

0.0006 

0.0006 

0.002 

0.0008 

0.0008 

Specific heat, cal. /®C.gram. 
Softening point, ®F. 

0.33-0.36 

0.30-0.40 

0.30-0.40 

0.30-0.40 

0.30-0.40 

0.30-0.40 

1-1 000 X 

1-1 00 X 



0.1-10X 

0.01-0.1 X 

1-1 00 X 

0.1-1. OX 

Electrical resistivity, 

(volume), at 30°C., ohm 

10’® 

lO’o 

10’® 

10’® 

10’® 

10’® 

cm. 




Mica filler 
10-1 000 X 







10’® 



Breakdown voltage, 60 

250-700 

1 300-600 

200-500 

150-400 

500-1300 

200-600 

cycle, volts per mil 




Mica filler 







450-600 



Dielectric constant, 60 


4. 5-8.0 





cycle 






Power factor, 60 cycle, % 
Dielectric constant, R. F. 


4-20 





4. 5-7.0 

4. 5-8.0 

4. 5-7.0 

5-20 

4.5-6 

4.5-7. 0 

Power factor, R.F.,% 

0. 5-5.0 

1-10 

5-10 

0.7-2. 5 
10-20mica 

1.5-5 

2-8 

Refractive index. No 

1 . 56-1 . 70 



filler 







i 
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CAL PROPERTIES OF VARIOUS PLASTICS 



Cellulose 

! Vinyl 

acetate 

resins 


5000-6400 kOOO- 1 0000 5,400 


5-30 

0.7-1. 2 10-11.5 



Filled I Unfilled 


0.17-0.62 0.24-1.22 0.2-3. 5 


, Resin 

Styrol derived 

resin from 

rubber 


Varies 4500-7000 


Varies j Very little 
Varies 


3,900,000 


0.225- 

0.225- 

0.325 

0.325 

12-16 


0.00031- 

0.00054- 

0.00051 

0.00063 

0.34-0.38 

160-195 

115-160 

0.106-0.32 

0.30x1010 

XlQio 



1,100,000- 7,500,000 

2,900,000 


162-300 160 150 

6.2X1010 >10X1010 >10000 

X1010 


300-400 300-780 


590-620 350-400 400-500 


5-6 7. 3-6. 7 

1-3 


6.8 

9. 7-7. 4 


9.1-10.5 
4. 3-5. 4 
6.8-10 


1.50 1.4^1.50 
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Aluminum foil crumbled 

Asbestos ftber cements 
Asbestos fiber for underground 
conduit insulation 
Asbestos millboards 
Asbestos paper 

Asbestos paper 

Asbestos paper products 
Asbestos paper, vitrified 

Bauxite, monohydrated 

Cattle hair 

Cattle hair 

Cattle hair and jute 

Cattle hair and other fiber 

Corkboard 

Diatomaceous earth and clay, 
calcined 

Diatomaceous earth blocks 

Diatomaceous earth bricks 

Diatomaceous earth, calcined 
Diatomaceous earth cements 

Diatomaceous earth fillers 
Diatomaceous earth fillers 
Fire felt 


Insulating boards 
Insulating boards 
Insulating boards 
Insulating boards 
Kapok fiber 
Magnesia 

Portland cement and calcined 
diatomaceous earth 
Rock cork 
Rock wool 
Rock wool 
Rock wool 
Rock wool 
Rock wool 
Rock wool cement 
Sheetrock 


General 

composition 


Still air 

Crumbled foil and air— 7 layers 
per 2.5 in. 

Asbestos and clay 
Willowed asbestos fiber water- 
proofed 

Asbestos pressed 
Indented. Has 26 
laminations per in. 

With imbedded sponge particles 
40 laminations per in. 
Corrugated air cell type 
Asbestos paper- treated with vit- 
rifying solution and baked 
Molded with asbestos and clay 
Hair-felted 
Hair-felted 
Hair and jute felted 
Confined with building paper 
No artificial binder 
Molded and fired 

Molded with asbestos, magnesia 
and clay 

Natural brick cut from earth, 
heat flow 1 to strata 
Molded and fired 
Mixed with asbestos, magnesia 
and clay 
Coarse powder 
Fine powder 

Long brown asbestos fiber and 
sodium silicate 

Short white asbestos fiber and 
sodium silicate 
Pressed wood pulp 
Bagasse fiber 
Licorice roots 
Pressed wheat straw pulp 
Tightly packed 
85% magnesia — 

15% asbestos 

Mixture of 4 pts. calcined earth 
to 1 pt. cement by volume 
Rock wool and asphalt binder 
Felted 

Felted with metal jacket 

Granulated 

Loose 

Molded with clay and asbestos 
Rock woof and clay 
Gypsum and sawdust 


Commercial 

construction 


Pipe covering 


Rigid sheets 
Pipe covering 

Pipe covering and blocks 

Pipe covering and sheets 
Pipe covering and sheets 

Pipe cov.-blocks and bricks 
Blanket flexible 
Blanket flexible 
Blanket flexible 
Blanket flexible 
Pressed rigid slabs 
Bricks 

Pipe covering and blocks 


Filler 

Filler 

Pipe covering and blocks 

Pipe covering and sheets 

Rigid slabs 
Rigid slabs 
Rigid slabs 
Rigid slabs 
Flexible 

Pipe covering and blocks 

Poured as concrete 

Rigid slabs 

Blankets 

Pipe covering 

Filling 

Filling 

Sheets 

Cement 

Rigid sheet between heavy 
papers 
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RIALS OF CONSTRUCTION 
iOF HEAT INSULATING MATERIALS* 



K. 

Mean 

Temp. 

Resistance 


Density, 

B.T.U.8/ 

Temp. 

limit for 

per inch 



hr. ft.2 

of sample 

service 

thickness. 

No. 


in. ®F. 

op. 

op 

1/K 


0.08 

0.157 

32 


6.37 

m 


0.680 

500 


1.45 

m 

50.0 

1.2 

200 

1,200 

0.83 

H 

8.5 

0.545 

300 

375 

1 .83 

II 

60.5 

0.843 

86 

1000 

1.19 

5 

19.1 

0.665 

500 

700 

1.50 

6 

30.0 

0.590 

500 

700 

1.71 

7 

13.7 

0.632 

200 

300 

1.58 

8 

21.6 

1 .20 

300 

700 

0.83 

9 

33.0 

1 .20 

1,600 

1,600 

0.83 

10 

9.25 

0.272 

60 

100 

3.68 

11 

16.88 

0.247 

86 


4.05 

12 

6.17 

0.245 

60 

100 

4.08 

13 

18.72 

0.2702 

86 


3.70 

14 

7.0 

0.27 



3.71 

15 

42.3 

2.25 

1,600 

2,500 

0.44 

16 

26.0 

1,06 

1,600 

1,600 

0.94 

17 

27.7 

0.92 

1,600 

1,600 

1.09 

18 

38.0 

2.12 

1,600 

2,000 

0.47 

19 

30.0 

0.735 

400 

1,600, 

1.36 

20 

20.0 

0.98 

1,600 

1,600 

1.02 

21 

17.2 

0.89 

1,600 

1,600 

1.12 

22 

20.4 

0.685 

500 

700 

1.46 

23 

39.6 

1.30 

500 

1,000 

0.77 

24 

17.0 

0.356 

90 

200 

2.81 

25 

17.5 

0.363 

90 

200 

2.76 

26 

16.1 

0.340 

81 

200 

2.94 

27 

14.5 

0.365 

90 

200 

2.74 

28 


0.341 

78 

100 

2.93 

29 

14.5 

0.548 

400 

600 

1.83 

30 

61.8 

2.80 

1,600 

1,800 

0.36 

31 

15.6 

0.328 

86 

100 

3.05 

32 

8.2 

0.408 

300 

1,000 

2.45 

33 

19.4 

0.532 

400 

1,000 

1.88 

34 

9.42 

0.285 

156 

1,000 

3.51 

35 

10.0 

0.270 

90 

1,000 

3.70 

36 

15.2 

0.384 

200 

1,000 

2.60 

37 

30.0 

1.02 

500 

1,200 

0.98 

38 

60.7 

1.40 

90 


0.715 

39 


*8m alao ths tabla: H«at Conductivity of Commercial Insulators. 
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PROPERTIES OF MATERIALS 
PHYSICAL AND THERMAL PROPERTIES 




General 

Clommercial 

No. 

Material 

ooxnpositioD 

oonstruction 

1 

Spun glass 

Fine glass fibers, JL to heat flow 

Blanket 

2 

Thermax 

Shredded wool and cement 

Rigid sheet 

3 

Wool paper and hair 

Laminated 

Pipe covering 


Wool paper products 

Laminated wool felt 

Solid pipe covering 


Wool paper products 

Indented wool felt 

Pipe covering 


Wool paper products 

Wool paper and asphalt sat- 
urated paper —alternated 

Pipe covering 


•TEMPERATURE RANGE AND LIMIT CHART OF INSULATING MATERIALS 











OF CONSTRUCTION 
OF HEAT-INSULATING MATERIALS 


809 
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WEIGHTS AND THICKNESSES 

CAST IRON BELL AND SPIGOT PIPE—FOR WATER 
Sand Cast Pipe 
CLASSES A, B, C, D 

American Waterworka Association Standard 

MADE IN LENGTHS TO LAY 12 OR 16 FEET NET 

(From Pipe Economy, 8th Ed. James B. Clow and Sons, publishers, 
by permission.) 

Table No. 1 



CLASS A 

100-Foot Head 

43 Pounds Pressure 



CLASS B 
200-Foot Head 

86 Pounds Pressure 


Thick- 

ness 

Inches 

Weight of 
12-Foot 
Length 
Pounds Per 

Foot L’gth 

Weight of 
16-Foot 
Length 
Pounds Per 
Foot L’gth 

Thick- 

ness 

Inches 

Weight of 
12-Foot 
Length 
Pounds Per 
Foot L!gth 

Weight of 
16-Foot 
Length 
Pounds Per 
Foot L’gth 






.42 

16.2 

194 



.42 

20.0 

240 

19.7 

315 

.45 

21.7 

260 

21.2 

340 

.44 

30.8 

370 

30.3 

485 

.48 

33.3 

400 

32.5 

520 

.46 

42.9 

515 

42.2 

675 

.51 

47.5 

570 

46.6 

745 

.50 

57.1 

685 

55.9 

895 

.57 

63.8 

765 

62.5 

1000 

.64 

72.5 

870 

71.2 

1140 

.62 

82.1 

985 

80.6 

1290 

.57 

89.6 

1075 



.66 

102.5 

1230 



.60 

108.3 

1300 



.70 

125.0 

1500 



.64 

129.2 

1550 



.75 

150.0 

1800 



.67 

150.0 

1800 



.80 

175.0 

2100 



.76 

204.2 

2450 



.89 

233.3 

2800 



.88 

291.7 

3500 



1.03 

333.3 

4000 



.99 

391.7 

4700 



1.15 

454.2 

5450 



1.10 

512.5 

6150 



1.28 

591.7 

7100 



1.26 

666.7 

8000 



1.42 

750.0 

9000 




Nominal 

Inside 

Diameter 

Inches 



CLASS G 
300-Foot Head 
130 Pounds Pressure 
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WEIGHTS AND THICKNESSES 

CAST IRON BELL AND SPIGOT PIPE—FOR WATER 
Sand Cast Pipe 
CLASSES E. F, G, H 

American Waterworks Association Standard 

MADE TO LAY 12 FEET NET 

For Fire Lines and Other High Pressure Servicje 

(From Pipe Economy, 8th Ed., James B. Clow and Sons, publishers, 
by permission. ) 

Table No. 2 


Nomiaed 

2 

CLASS E 
500-Foot Head 

17 Pounds Pressure 


CLASS F 

600-Foot Head 

260 Pounds Pressure 

Inside 

Diameter 

Inches 

Thickness 

Weight, Pounds per 

Thickness 

Weight, Pounds per 


Inches 

Fool 

Length 

Inches 

Foot 

Length 

6 

.58 

42.5 

510 

.61 

44.3 

531 

8 

.66 

60.9 

731 

.71 

66.8 

802 

10 

.74 

.86.9 

1043 

.80 

92.8 

1114 

12 

.82 

114.6 

1375 

.89 

122.8 

1474 

14 

.90 

145.6 

1747 

.99 

158.8 

1905 

16 

.98 

180.7 

2168 

1.08 

196.5 

2358 

18 

1.07 

221.8 

2662 

1.17 

239.3 

2872 

20 

1.15 

265.8 

3190 

1.27 

287.3 

3448 

24 

1.31 

359.1 

4309 

1.45 

392.3 

4707 

30 

1.55 

530.9 

6371 

1.73 

588.8 

7065 

36 

1.80 

738.1 

8857 

2.02 

821.0 

9852 


CLASS G 
700-Foot Head 

304 Pounds Pressure 


CLASS H 
800-Foot Head 

347 Pounds Pressure 


Nominal 

Inside 

Diameter 

Inches 








Weight, Pounds per 


Weight, Pounds per 


Inches 

Foot 

Length 

Inches 

Foot 

Length 

6 

.65 

48.1 

577 

.69 

50.5 

606 

8 

.75 

72.3 

868 

.80 

76.1 

913 

10 

.86 

101.4 

1217 

.92 

107.3 

1288 

12 

.97 

136.2 

1634 

1.04 

144.4 

1733 

14 

1.07 

175.1 

2101 

1.16 

187.5 

2250 

16 

1.18 

218.0 

2616 

1.27 

233.8 

2805 

18 

1.28 

268.2 

3218 

1.39 

287.8 

3453 

20 

1.39 

321.8 

3862 

1.51 

345.8 

4149 

24 

1.75 

479.8 

5758 

1.88 

510.6 

6127 

30 







36 



















812 


WEIGHT AND THICKNESS 


STANDARD DE LAVAUD CAST IRON PIPE FOR WATER 
Centrifugal Cast Pipe 

(From Pipe Economy, James B. Clow and Sons, publishers, by permission. ) 


Class or Maximum 
Working Pressure 
100 





Ft. 

Lgt. 

Ft. 

Lgt. 


Ft. 

Lgt. 

Ft. 

Lgt. 

4 

.30 

14.6 

175 

13.2 

159 






6 

.32 

23.3 

280 

20.6 

248 






8 

.36 

34.2 

410 

30.7 

368 






10 

.39 

45.0 

540 

40.9 

491 






12 

.42 

58.3 

700 

52.6 

631 






14 

.44 

70.7 

848 

64.1 

769 

.50 

77.6 

931 

72.5 

870 

16 

.45 

83.3 

1000 

74.7 

897 

.52 

94.6 

1135 

86.3 

1032 

18 

.48 

99.2 

1190 

89.6 

1074 

.56 

113.7 

1367 

103.9 

1247 

20 

.50 

115.0 

1381 

103.4 

1241 

.59 

133.2 

1599 

121.5 

1458 


Nominal 

Inside 

Diameter 

Inches 


Class or Maximum 
Working Pressure 

150 

With BeU Plain Ends 

Ft. Lgt. Ft. Lgt. 


Class or Maximum 
Working Pressure 

200 

With Bell Plain Ends 

Ft. Lgt. Ft. Lgt. 



Class 50 pipe are recommended for flow lines, drains, exhaust lines and other low pressure instcdla- 
tions where frequent tapping is not required. 








GENERAL DIMENSIONS— STRAIGHT SIZES 
STANDARD CAST IRON FLANGED FITTINGS 

AMERICAN STANDARD FOR 25, 125, AND 250 POUNDS WORKING STEAM PRESSURE 
(From Pipe Economy, 8tli Ed., James B. Clow and Sons, publishers, 

by permission. ) 
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GENERAL DIMENSIONS 
STANDARD CAST IRON 
AMERICAN STANDARD FOR 2S AND 125 
(From Pipe Economy, 8th £d., James B. 

ALL DIMENSIONS 


Size Inches 

1 

114 

114 

2 

Diameter of Flanges 

414 

45/8 

5 

6 

AA — Face to Face, Tees and Crosses 

7 

714 

8 

9 

A — Center to Face Ells, Tees, Crosses and 





True Y's 

314 

314 

4 

414 

B — Center to Face, Long Radius Ells 

5 

514 

6 

614 

C — Center to Face, 2214° and 45° Ells 

1V4 

2 

2K 

214 

D — Face to Face, Laterals 

714 

8 

9 

1014 

E — Center to Face, Laterals 

514 

614 

7 

8 

F — Center to Face, Laterals 

iVi 

IK 

2 

214 

Q — Face to Face, Reducers 




5 

J — Center to Face, Base Flanges 

314 

35/8 

3K 

4/8 

K — Diameter of Bases 

314 

314 

4K 

45/8 

L — Across Flats of Anchorage Bases 





M — Center to Face, 45° Long Radius Ells 

214 

3 

314 

314 

N — Center to Face, True Y's 

1^4 

IK 

2 

214 

Size 1 nches 

8 

9t 

10 

12 

Diameter of Flanges 

1314 

15 

16 

19 

A A — Face to Face, Toes and Crosses 

18 

20 

22 

24 

A — Center to Face Ells, Tees, Crosses and 





True Y's 

9 

10 

11 

12 

B — Center to Face, Long Radius Ells 

14 

15K 

1614 

19 

C~Centor to Face, 2214° and 45° Ells 

514 

6 

614 

714 

D — Face to Face, Laterals 

22 

24 

2514 

30 

E — Center to Face, Laterals 

1714 

1914 

2014 

24/2 

F — Center to Face, Laterals 

414 

414 

5 

5/2 

G — Face to Face, Reducers 

11 

1114 

12 

14 

J — Center to Face, Base Flanges 

8Vb 


9K 

11/4 

K — Diameter of Bases ^ 

9 


9 

11 

L — Across Flats of Anchorage Bases 

1314 


16 

19 

M — Center to Face, 45° Long Radius Ells 

8 

814 

9 

9/2 

N — Center to Face, True Y’s 

414 


5 

5/2 

Size Inches 28t 

30 

32t 

34 1 

36 


Diameter of Flanges 36Vi 38H 41 Vi 43Vi 46 

A A — Face to Faee, Tees and Crosses 48 50 52 54 56 

A — Center to Face Ells, Toes, 


Crosses and True Y's 24 25 26 27 28 

B — Center to Face, Long Radius 

Ells 39 41 Vi 44 4614 49 

C — Center to Face, 2214*^ and 45° 

.Ells 14 15 16 17 18 

D — Face to Face Laterals 56 59 .... .... .... 

E — Center to Face Laterals 4614 49 .... .... 

F — Center to Face Laterals 914 10 .... 

Q — Face to Face Reducers 28 30 32 34 36 

J — Center to Face, Base Flanges 22 2514 

M — Center to Face, 45° Long 

Radius Ells 22 24 25 27 , 29 

N — Center to Face, True Y*s 10 .... . . . . 

Bold face figures in sizes indicate standard sizes of cast iron pipe. 

For templates for drilling see special table. 

fTlMae sizes are special and are made to order only. 
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-SlItAlGm* SIZES 

FLANGED FITTINGS 

POUNDS WORKING STEAM PRESSURE 

Clow and Sons, publishers, by permission.) 

ARE IN INCHES 


2V4 

3 

314 

4 

414t 

5 

6 

7t 

7 

714 

814 

9 

914 

10 

11 

1214 

10 

11 

12 

13 

14 

15 

16 

17 

5 

614 

6 

614 

7 

7/2 

8 

81i 

7 

714 

814 

9 

914 

10'/4 

11/2 

12/4 

3 

3 

314 

4 

4 

4/2 

5 

614 

12 

13 

1414 

15 

1514 

17 

18 

2014 

9Vi 

10 

1114 

12 

1214 

13/2 

14/2 

16/2 

2Vi 

3 

3 

3 

3 

3/2 

3/2 

4 

5!4 

6 

614 

7 

714 

8 

9 

10 

4Vi 

4!4 

514 

514 


6/4 

7 


4*/8 

5 

5 

6 


7 

7 

.... 

7 

714 

8H 

9 


10 

11 


4 

414 

4Vi 

514 

5/4 

6 

6/4 

7V4 

2!/2 

3 

3 

3 


3/2 

3/2 


14 

15t 

16 

18 

20 

22t 

24 

26t 

21 

2214 

2314 

25 

2714 

29/2 

32 

34/4 

28 

29 

30 

33 

36 

40 

44 

46 

14 

1414 

15 

1614 

18 

20 

22 

23 

2114 

2214 

24 

2614 

29 

3114 

34 

3614 

714 

8 

8 

814 

914 

10 

11 

13 

33 

3414 

3614 

39 

43 

46 

49/2 

53 

27 

2814 

30 

32 

35 

3714 

40/2 

44 

6 

6 

614 

7 

8 

8/2 

9 

9 

16 

17 

18 

19 

20 

22 

24 

26 

1214 


133/4 

15 

16 


18/2 


11 


11 

1314 

1314 


13/2 


21 


2314 

25 

2714 


32 


10 

12 

13 

14 

15 

16 

17 

20 

6 


614 

7 

8 


9 


38t 

40t 

42 

44t 

46t 

48 

54 

60 

4814 

5014 

53 

5514 

57/4 

59/2 

66/4 

73 

58 

60 

62 

64 

66 

68 

78 

68 

29 

30 

31 

32 

33 

34 

39 

44 

5114 

54 

5614 

59 

6114 

64 

71/2 

79 

19 

20 

21 

22 

23 

24 

27 

30 

38 

40 

42 

44 

46 

48 

54 

60 



2914 



3214 



30 

34 

35 

36 

37 

39 
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TEMPlJL^SFOit 
STANDARD AND LOW PRESSURE FlANG- 

AMERICAN STANDARD FOR 25 AND 125 

(From Pipe Economy, 8th Ed., James B. 


Size 

Inches 

Diameter 
of Flanges 
Inches 

Thickness of Flanges 

Inches 

25 Lb. 1.2 125 Lb. 

Bolt Circl 
Inches 

1 

4y4t 


J^6 

3/8t 

1^4 

4%! 


/2 

3/2t 

V/2 

5 



3Vi 

2 

6 


/8 

AYt 

2’/2 

7 


'Me 

6Vi 

3 

7^/2 


/4 

6 

3Vi 

81/2 


'V 16 

7 

4 

9 

/4 


7Vi 

4y2* 

9/4 


’^6 

73/4 

5 

10 



8<A 

6 

11 

V4 

1 

9/2 

7* 

12/2 


1/6 

103/4 

8 

13 Vi 

V4 

1/8 

11 % 

9* 

15 


1/8 

13/4 

10 

16 

Vs 

iMs 

14/4 

12 

19 

1 

1/4 

17 

14 

21 

1/8 

1/8 

183/4 

15* 

22/4 


1/8 

20 

16 

23/2 

1/8 

1/6 

21/4 

18 

25 

1/4 

1/6 

223/4 

20 

27/2 

1/4 

1’H6 

25 

22* 

29/2 


I'Me 

27/4 

24 

32 

1/fl 

1/8 

29/2 

26* 

34/4 


2 

313/4 

28* 

3614 


2/6 • 

34 

30 

383/4 

IVi 

2/8 

36 

32* 

413/i 


2/4 

38/2 

34* 

433/4 


2^6 

40/2 

36 

46 

1/8 

23/8 

423/4 

38* 

483/i 


23/8 

45/4 

40* 

503/4 


2/2 

47/4 

42 

53 

1H 

2/8 

49/2 

44* 

55 !4 


2/8 

61 34 

46* 

5714 


2’/6 

5334 

48 

59/2 

2 

23/4 

56 

54 

66/4 

2V4 

3 

623^ 

60 

73 

2 va 

3/8 

69/4 

72 


2/2 



. 84 


2 H 



96 


3 




tChangtxl to conform to new standards, effective Jan. 1, 1925. 

These Drilling Templates are in multiples of four, so that fittings may be made to face in any quarter, 
and bolt holes straddle the center line. For bolts smaller than 1% inches the bolt holes shall be driUed 
inch larger in diameter than the nominal diameter of the bolt. Holes for bolts IH inches and larger 
shall be drilled ^ inch larrar than nominal diameter of bolts. The bolt holes on cast iron flanged fittings 
are not spot fac^ for ordinary service. When required, the fittinf» and flanges in sisses 36 inches a^ 
larger can be spot faced or back faced, so that standard length bolts can be used. All 125 lb. cast iron 
standard flanges have a plain face. 






81 t 


DRILLING 

ED PIPE, VALVES AND FITTINGS 

POUNDS WORKING STEAM PRESSURE 


Glow and Sons, publishers, by permission.) 


Number 

of 

Bolts 

Diameter of Bolts 

Inches 

Length 
of Bolts 
Inches 

Long til 
of Studs 
with 2 Nuts 
Tnchf« 

25 Lb. 


125 Lb. 

4 



Vzf 

1^2 


4 



Vzf 

1’/2 


4 



Vz 

VA 


4 



Va 

2 


4 



Va 

214 


4 



Va 

2»/4 


8t 



Va 

2y2 


8 

Va 


Va 

2V4 


8 



V4 

2V4 


8 

Va 


V4 

2V4 


8 

ya 


V4 

3 


8 



H 

3 


8 

Va 



314 


12 




3/4 


12 

% 


Va 

SVz 


12 

Va 


Va 

31/2 


12 

5/4 


1 

4 


16 



1 

4 


16 

>/4 


1 

4y4t 


16 

y4 


VA 

4Vi 


20 

V4 


VA 

4^4 


20 



VA 

5 


20 



VA 

5A 


24 



VA 

5Vz 


28 



VA 

514 


28 

Va 


VAf 

5V4 


28 



VA 

e'A 


32 



VA 

evz 


32 

Va 


VA 

evz 


32 



VA 

6H 

9 

36 



VA 

7 

9 

36 

1 


VAf 

71/4 

9Vi 

40 



VA 

714 


40 



VA 

714 

914 

44 

1 


VAf 

VA 

914 

44 

1 


VA 

8y4 

101/2 

52 

V/b 


VA 

8^2 

11 


V/b 






1!4 






VA 











*Theae sisea are special. 

* Note: All 25 lb. cast iron standard flanges have plain faces. 

*Notc: Screwed Companion Flangra “should not be thinner than the ‘125 lb. American Standard* 
thickness on sues 24 in. and smaller. Other types of flanges may have thicknesses as given in the table 
above.’* 
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GENERAL DIMENSIONS 

^ EXTRA HEAVY CAST IRON 

AMERICAN STANDARD FOR 250 

(From Pipe Economy, 8th Ekl., James B. 


ALL DIMENSIONS 


Size. Inches 

1 

1!4 

1/2 

2 

Diameter of Flanges 

47/8 

5!4 

6 i/« 

6/2 

AA — Face to Face, Tees and Crosses 

8 

81/2 

9 

10 

A — Center to Face, Ells, Tees, Crosses and 





True Y’s 

4 

41/4 

414 

5 

B — Center to Face, Long Radius Ells 

5 

5Vi 

6 

6/2 

C — Center to Face, 22 Vi° and 45° Ells 

2 

2Vi 

23^ 

3 

D — Face to Face, Laterals 

SVi 

91/2 

11 

111/2 

E — Center to Face, Laterals 

6/z 

714 

8/2 

9 

F — Center to Face, Laterals 

2 

21/4 

214 

214 

Q — Face to Face, Reducers 




5 

J — Center to Face, Base Flanges 

3H 

4 

41/8 

414 

K — Diameter of Bases 

4 

4 

47/8 

51/4 

L — Across Flats of Anchorage Bases 





M — Center to Face, 45° Long Radius Elbows. . . 

23^ 

3/2 

33/4 

4 

N — Center to Face, True Y's 

2 

21/4 

2/2 

21/2 

Size Inches 

8 


10 

12 

Diameter of Flanges 

15 

161/4 

171/2 

2014 

AA — Face to Face. Tees and Crosses 

20 

21 

23 

26 

A — Center to Face, Ells, Toes, Crosses and 





True Y's 

10 

101/2 

1114 

13 

B — Center to Face, Long Radius Ells 

14 

151/4 

1614 

19 

C — Center to Face, 22Vi° and 45° Ells 

6 

6/2 

7 

8 

D — Face to Face, Laterals 

25H 

271/^ 

2914 

331/2 

, E — Center to Face, Laterals 

201/2 

221/2 

24 

2714 

F — Center to Face, Laterals 

5 

5 

614 

6 

Q — Face to Face, Reducers 

11 

nvi 

12 

14 

J — Center to Face, Base Flanges 

9 


101/2 

12 

K— Diameter of Bases 

10 


10 

1214 

L — Across Flats of Anchorgo Bases 

15 


171/2 

2014 

M — Center to Face, 45° Long Radius Elbows. . . 

81/2 

9 

91/2 

10 

N — Center to Face, True Y's 

5 


51/2 

6 

Size Inches 

28t 

30 

32t 

34t 

Diameter of Flanges 

403/4 

43 

4514 

4714 

AA — Face to Face, Tees and Crosses 

52 

55 

58 

61 

A — Center to Face, Ells, Toes, Crosses 

26 

271/2 

29 

3014 

B — Center to Face, Long Radius Ells 

39 

411/2 

44 

4614 

Cr-Center to Face, 22 t/ 2 ° and 46° Ells 

14 

15 

16 

17 

D— Face to Face, Laterals 





E — Center to Free, Laterals 





F — Center to Face, Laterals 





Q— Face to Face, Reducers 

28 

30 

32 

34 

M — Center to Face, 45° Long Radius Elbows. . . 

22 

24 

25 

27 


Bold faoe figurea in sizea indicate extra heavy sizes of cast iron pipe, 
l^ar teniplstes for drilling see special table. 

ITbose si— B are speelal. 






tlf 

— STRAIGHT SIZES 

FLANGED FITTINGTS 

POUNDS WORKING STEAM PRESSURE 


Glow and Sons, publishers, by permission.) 
ARE IN INCHES 


2'/2 

3 

314 

4 

4V4t 

5 

6 

7t 


8I/4 

9 

10 

1014 

11 

1214 

14 

11 

12 

13 

14 

15 

16 

17 

tB 

51/2 

6 

614 

7 

71/2 

8 

814 

9 

7 


814 

9 

914 

1014 

1114 

1214 


31/2 

4 

41/2 

41/2 

5 

514 

6 

13 

14 

1514 

1614 

18 

1814 

211/2 

2314 

101/2 

11 

1214 

131/2 

1414 

15 

1714 

19 

2Vi 

3 

3 

3 

31/2 

31/2 

4 

414 

51/2 

6 

614 

7 

71/2 

8 

9 

10 

43/4 

51/4 

55/. 

6 


614 

714 

.... 

51/4 

614 

614 

614 


71/2 

71/2 


71/2 

8/4 

9 

10 


11 

1214 


41/2 

5 

51/4 

5 % 

53/4 

614 

71/4 

8V4 

2/2 

3 

3 

3 


314 

4 


14 

15t 

16 

18 

20 

22t 

24 

26t 

23 

241/2 

2514 

28 

30Vi 

33 

36 

381/4 

30 

31 

33 

36 

39 

41 

45 

48 

15 

1514 

161/2 

18 

1914 

201/2 

2214 

24 

2114 

2214 

24 

261/2 

29 

3114 

34 

3614 

8/2 

9 

914 

10 

1014 

11 

12 

13 

3714 

3914 

42 

451/2 

49 

53 

571/2 


31 

33 

3414 

371/2 

401/2 

431/2 

471/2 


614 

614 

71/2 

8 

8/2 

91/2 

10 


16 

17 

18 

19 

20 

22 

24 

26 

1314 


14H 

1614 

17/8 


2014 


1214 


1214 

15 

15 


1714 


23 


251/2 

28 

301/2 


36 


11 

13 

1414 

1514 

16 

17 

18 

20 

614 


71/2 

8 

814 


10 


36 

38t 

40t 

42 

44t 

46t 

48 


50 

521/4 

541/2 

57 

591/4 

6114 

65 


65 

68 

71 

74 

78 

81 

84 


321/2 

34 

351/2 

37 

39 

4014 

42 


49 

5114 

54 

5614 

59 

6114 

64 


18 

19 

20 

21 

22 

23 

24 


36 

38 

40 

42 

44 

46 

48 


29 

30 

34 

35 

36 

37 

39 
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TEMPLATES 

EXTRA HEAVY FLANGED 

AMERIOLN STANDARD FOR 250 


(From Pipe Economy, 8th Ed., James B. 


Size 

Inches 

Diameter 
of Flanges 

Inches 

Thickness 
of Flanges 

Inches 

Diam. of 
Raided 

Face 

1 

4y8t 

’Me 

21M6 

V/4 

5141 


3H6 

V/2 

6'/«t 


3^6 

2 



45/6 

2Vi 

71/2 

1 

415^6 

3 

8!4 

1/8 

51 M 6 

3!4 

9 

IMs 

6^6 

4 

10 

1/4 

61^6 

4 Vi* 

101/2 

1^6 

7^6 

5 

11 

iVi 

8^6 

6 

121/2 

1?^6 

9»H6 

7* 

14 

1/2 

1015/8 

8 

15 

1*/i 

1115/6 

9* 

161/4 

1H 

121M6 

10 

171/2 

1Vb 

14/6 

12 

201/2 

2 

16^, 

14 

23 

21/8 

18’ ^6 

15* 

241/2 

2M6 

20/6 

16 

251/2 

21/4 

21/6 

18 

28 

25/e 

23/6 

20 

301/2 

21/2 

2^6 

22* 

33 

25/8 

27/6 

24 

36 

25/4 

30/6 

26* 

, 381/i 

2iM« 


28* 

405/4 

21^6 


30 

43 

3 

37/6 

32* 

451/4 

31/8 


34* 

471/2 

31/4 


36 

60 

35/8 

431/6 

38* 

621/4 

3^6 


40* 

541/2 

3^6 


42 

57 

31 M 8 

SOjie 

44* 

591/4 

35^ 



46* 

611/2 

37/8 


48 

65 

4 

58/6 


fChanged to conform to new standards, effectiTe Jan. 1, 1928. 

These Drilling Templates are in multiples of four, so that fittings may be noade to face in any guarter, 
and bolt holes straddle the center line. 

For bolts smaller than inch the bolt holes shall be drilled inch larger in diameter than the 
nominal size of the bolt. Holes for bolts 1% inches and larger shall be drilled K ^ch larger than nominal 
diameter of bolts. 





FOR DRILLING 

PIPE, VALVES AND FITTINGS 

POUNDS WORKING STEAM PRESSURE 


Clow and Sons, publishers, by permission. ) 


Bolt Circle 
Inches 

Number 

of 

Bolts 

Diameter 
of Bolts 

Inches 

Length 
of Bolts 
Inches 

Length 
of Studs 

With 2 Nuts 
Inches 

SVzf 

4 

5/8t 

2/4t 


3Vef 

4 

/et 

2/2t 


4Vi 

4 1 

/4t 

2/2 


5 

8t 

Vb 

2/2 


5Vb 

8t 

/4 

3 


65/8 

8 


3/4 


7/4 

8 

V4 

3/4 


7/8 

8 

V4 

3/2 


8/2 

8 

y4 

3/2 


9/4 

8 


33/4 


105/8 

12 


334 


11/8 

12 

/a 

4 


13 

12 

Vb 

4V4 


14 

12 

1 

434 


15/4 

16 

1 

5 


173^ 

16 

1/a 

5/4 


20/4 

20 

I/a 

5Vi 


21/2 

20 

1/4 

5V4 


22/2 

20 

1/4 

6 


243/4 

24 

1/4 

6/4 


27 

24 

1/4t 

6/2 


29/4 

24 

1/2 

7 


32 

24 

I/at 

7Vi 

9/2 

34/2 

28 

1 /a 

73/4 

10 

37 

28 

I/a 

8 

10 

39/4 

28 

1/4 

8/4 

10 ^^ 

41 Vi 

28 

m 

8/2 

11 

43Vi 

28 

l/a 

9 

11/2 

46 

32 

2t 

9/4 

11/2 

48 

32 

IVi 

9/4 

11/2 

50/4 

36 

I/a 

9/2 

12 

523/4 

36 

2t 

9V4 

12 

55 

36 

2 

10 

12 Vi 

57/4 

40 

2 

10/4 

13 

603/4 

40 

2 

10/2 

13 


The bolt holea on cast iron flanged fittings are not spot faced for ordinary service. When required, 
the fittings and flanges in sizes 36 inches and larger can be spot faced or back faced so that standard 
length holts can be used. 

All 250 pound standard flang^ have a ht inch raised face. This raised face is included in the face to 
face, center to face and the minimunoi thicAness of flange dimensions. 

•ThMe sizes are special. 






STANDARD CAST IRON SCREWED FITTINGS 

WORKING PRESSURES 1 125 Pounds Steam, 175 Pounds Cold Water, OU, 
or Gas, Non-shock. 

(From Crane Catalogue, No. 52, by permission.) 


ALL DIMENSIONS ARE IN INCHES 




Cap Reducer Eccentric 

Reducer 


Size 

B 

B 

Vz 


1 

14 

14 

2 

24 

3 

34 

4 

5 

6 

8 

10 

12 

A 



V/s 


14 

14 

I’Me 

24 

2”Me 

34 

3M6 

34 

44 

54 

6Me 

8Me 

94 

B 

>/4 


Vt 

1 

14 

IMe 

IMe 

UMe 

I'Me 

2Me 

24 

24 

3M6 

3M6 

44 

5Me 

6 

C 

— 

— 

1 

1M6 

14 

IMe 

14 

14 

2Me 

24 

— 

3 

34 

4M6 


— 

— 


— 

— 



1 

IMe 

IMe 

14 

l^Me 

I'Me 

— 

24 

24 

24 

— 

— 

— 


— 

— 

’4 

Vs 

1 

14 

14 

IMe 

IMe 

14 

— 

2M6 

24 

2M6 

— 

— 

— 


— 

— 

2Yz 

3 

34 

44 

44 

54 

64 

74 

84 

94 

IIMs 

l3Me 

161 Me 

201 Me 

244 


— 

— 


24 

24 

34 

24 

44 

5M6 

64 

64 

74 

94 

104 

134 

1634 

194 


— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

2M6 

24 

24 

34 

34 

44 


— 

— 

— 

I’/z 

14* 

24 

24 

2Me 

24 

24 

34 

34 

34 

44 

54 

6^6 

74 


— 

— 

— 

— 

— 

24 

24 

2Me 

2^ Me 

21 Me 

34 

34 

34 

44 

54 

— 

— 


— 

— 

V/4 

14 

14 

2M4 

24 

34 

34 

44 

— 

6 

— 

— 

— 

— 

— 

N« 

— 

— 


2Vi2 

24 

2W42 

34 

3»M2 

4Me 

6M« 

— 

61 Me 

— 

— 

— 

— 

— 

M® 

— 

— 

— 

14 

24 

3 

34 

44 

54 

64 

— 

74 

— 

— 

— 

— 

— 

|\Jo 

— 

— 

— 

242 

2^ Me 

342 

34 

4’M2 

5M6 

6Me 

— 

7Me 

— 

— 

— 

— 

— 

Size 

1 

1 

1 

1 

1 

14 

14 

VA 

14 

14 

14 

2 

2 

2 

2 

4 


Mw 

3 

■ 

5 

6 

8 

4 

6 

8 

44 

6 

8 

44 

6 

7 

8 

11 


Nw 

3 

■ 

4 

44 

54 

34 

44 

54 

4Me 

5 

6 

44 

5M6 

51 Me 

64 

.9Me 



*1 X Vi‘inch reducers are UMs inches end to end. 

• Close pattern. 

• Open pattern, 
w Wide pattern. 
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STANDARD MALLEABLE IRON SCREWED FITTINGS 

WORKING PRESSURES, BANDED FITTINGS •* 150 Pound* Suwm, 
300 Pound* Cold Water, Oil, or Ga«, Non-*hook. 

(From Crane Catalogue, No. 52, by permission.) 

ALL DIMENSIONS ARE IN INCHES 



Service Tee Cross 45® Elbow 45° Street Elbow 



Cap Coupling Reducer Return Bend 



* Plain fittings have the same center to end dimensions as the corresponding size of banded fittings. 

• Close pattern. 

» Open pattern. 

» Medium pattern. 

^ Wide pattern. 
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STANDARD MALLEABLE IRON SCREWED FITTINCS 

WORKING PRESSURE: 300 Pounds Steam. 

(From Crane Catalogue, No. 52, by permission.) 

ALL DIMENSIONS ARE IN INCHES 

































BR1GG*S STANDARD GAGE FOR IRON PIPE 




Diameters 
in inches 

Transverse areas 

Length of pipe 
in feet per sq. foot 
of 

Size 

inches 

of threads 
per inch 
of screw 

Ex- 

ternal 

Approxi- 

mate 

Internal 

Ex- 
ternal 
sq. inches 

Internal 

sq. inches sq. feet 

External 

surface 

Internal 

surface 

“s 

27 

0.405 

0.269 

0.129 

0.057 

0.000396 

9.431 

14.199 

’/4 

18 

0.540 

0.364 

0.229 

0.104 

0.000722 

7.073 

10.493 

Vz 

18 

0.675 

0.493 

0.358 

0.191 

0.001325 

5.658 

7.747 

Yi 

14 

0.840 

0.622 

0.554 

0.304 

0.00211 

4.547 

6.141 

Va 

14 

1.050 

0.824 

0.866 

0.533 

0.0037 

3.637 

4.635 

1 

1114 

1.315 

1.049 

1.358 

0.864 

0.0060 

2.904 

3.641 

1% 

1114 

1.660 

1.380 

2.164 

1.495 

0.0137 

2.301 

2.767 

11/2 

1114 

1 .900 

1.610 

2.835 

2.036 

0.0141 

2.010 

2.372 

2 

1114 

2.375 

2.067 

4.430 

3.356 

0.0233 

1.608 

1.847 


8 

2.875 

2.469 

6.492 

4.788 

0.0332 

1.328 

1.547 

3 

8 

3.500 

3.068 

9.621 

7.393 

0.0513 

1.091 

1.245 

4 

8 

4.500 

4.026 

15.904 

12.730 

0.0885 

0.848 

0.948 

6 

8 

6.625 

6.065 

34.472 

28.891 

0.2000 

0.576 

0.629 

8 

8 

8.625 

7.981 

58.426 

50.027 

0.348 

0.442 

0.478 

10 

8 

10.750 

10.020 

90.763 

78.855 

0.547 

0.355 

0.381 

12 

8 

12.750 

12.000 

127.676 

113.097 

0.787 

0.299 

0.318 


FLOW OF WATER IN CAST IRON PIPE 

(From Pipe Economy, Sth Ed., James B. Clow and Sons, publishers, 

by permission. ) 


In attempting to compute the capacity 
of a pipe line or to figure the probable 
loss in head, after the pipe has reached 
a certain age, it is absolutely essential 
to know something about the water to 
be conveyed. In most cases the quality 
of the water is such that the carrying 
capacity is affected very little by the 
age of the pipe. In other cases, the water 
may be so soft as to cause tuberculation 
and consequent loss in carrying capacity 
or so turbid as to cause deposits of sand 
or mud with the same effect. Waters 
that cause tuberculation are the reure 
exception and outside of a few raw water 
conduits, muddy water is also unusual. 

In spite of this fact, many of the books 
and articlea on hydraulics and water 
supply, make the hold statement that 
a definite correction factor must be 
applied to flow formulae as the pipe 
increases in age. It is evident that this 
is incorrect, since first of all a large 
number of experiments have been made 


that show quite defim*tely that in many 
places there is no change whatever in 
carrying capacity with age. Secondly, 
assume that a layer of tubercles 2 inches 
thick are produced as a result of many 
years use of a pipe, it is evident that the 
carrying capacity of a 12 inch pipe 
would be considerably more reduced 
th^ would a 48 inch pipe with the same 
thickness of tubercles, a fact that is not 
taken into consideration in the formulae 
in common use. 

In presenting the flow tables, that 
follow, we are giving the values for new 
pipe. In most cases, it can be told be- 
forehand whether or not the water to 
be conveyed will cause tuberculation. If 
tuberculation is not to be expected, 
ordinary Cast Iron Pipe should be used 
and the carrying capacity figured as 
shown in the tables. If it is known be- 
forehand, the water is of such a nature 
as to cause tuberculation, cement lined 
Cast Iron Pipe should be used and, as in 






FLOfW OF wxrm m cast raoN pipe 


previous case> the tables used without 
any correction factor. 

The following tables represent the 
Flow of Water through Clean Cast Iron 
Pipe computed by the Formula derived 
after careful investigation by Edward 
Wegmann, C. E.’ and Albert N. Aeryns, 
C. E.* The Wegmann- Aeryns Formula, 
which appeared in the Engineering 
News-Record for July 16, 1925, is as 
follows: 

V = 182.5 Ro.723 So.*39 

in which 

V~ Velocity in feet per second 

R = Hydraulic radius in feet 

S= Slope of the hydraulic gradient, 
or loss of head in feet per foot of 
pipe. 

It should be remembered that the “loss 
of head,** or friction head, given in feet 
per thousand feet of length, is also the 
rail in feet per thousand (the sloj^) 
required to produce the given velocity 
in pipe of the diameter given. The follow- 
ing examples illustrate the various uses 
of the table: 

EXAMPLE 1. MAXIMUM 
DELIVERY 

To find the maximum delivery of an 
8-inch pipe, 7,500 feet long under 150 
foot head. The available head per thou- 
sand feet is 150 7.5 = 20 feet per thou- 

sand. The table for 8-inch pipe, under 
“loss of head,** shows that for a loss of 
head of 15.7 feet per thousand the corres- 
ponding delivery at velocity of 5.32 feet 
per second is 1,200,000 gallons per day; 
the approximate value for a loss of 20 
feet may then be calculated by inter- 
polation. 

EXAMPLE 2. DETERMINATION 
OF DIAMETER 

To fipd diameter of pipe necessary to 
deliver 3,000,000 gallons per day through 
a line 25,000 feet long under 150 foot 
head.^ The available head per thousand 
feet is 150 -r- 25 = 6 feet per thousand. 
Reading across table from discharge of 
3,000,000 gallons, at the left, the &st 
“loss of head’* of 6 feet or less per thou- 
sand is 5.1 under 14-inch pipe. Hence 


the least diameter which will answer in 
regular commercicd sizes is 14 inches. 

EXAMPLE 3. FRICTION LOSS 

To find loss of head through a 10-inch 
line, 4,000 feet long delivering 1,000 
gallons per minute. The table shows 
“loss of head” in a 10-inch pipe deliver- 
ing 972 gallons per minute to be 6.8 feet 
per 1,000 feet of length; hence in 4,000 
feet the loss will be 27.2 feet. If the 
water is delivered at a point 100 feet 
above pump, the total head pumped 
against is 100 feet (static) plus 27.2 feet 
(friction), or 127.2 feet total. 

EXAMPLE 4. DELIVERY 
DETERMINED FROM PRESSURE 
REDUCTION 

Two accurate pressure gauges should 
be placed at a known distance apart, 
and measurement made of the difference 
in elevation of the ^ints where readings 
are taken; thus, if in a 12-inch pipe the 
gauges are 500 feet apart and show a 
difference in pressure of 2 pounds 
(4.6 feet) while one gauge is 1.8 feet 
above the other, the actuS loss of head 
will be 4.6 plus or minus 1.8 = 6.4 or 
2.8 feet per 500 feet, or 12.8 or 5.6 feet 
per thousand feet. In the table for 12- 
inch pipe we find that a loss of head of 
5.2 feet peir thousand is due to velocity 
of 3.94 corresponding to discheu'ge of 
2,000,000 gaJlons per day. 

EXAMPLES. TO FIND THE 
PRESSURE 

To find the pressure at any point in a 
water main when diameter, rate of 
delivery and static head are known. 
Assume that 1,200,000 gallons per day 
are to be pumped through 5,000 feet 
of 12-inch pipe laid on an incline to a 
total vertical height of 100 feet and that 
it is desired to learn the pressure in the 
pipe at each 1,000 feet from the pump. 
At the given delivery the loss of head m 
a 12-inch pipe is 2.0 per 1,000 feet or 
10.0 for 5,000 feet; to this is added the 
static head, making total of 110 feet. 
The drop in pressure for each 1,000 feet 
will then be one-fifth of this quantity 
or 22 feet. 

(See table on the next page) 


iConaultinff Engineer, New York City. 

„ <A«om«te in Sanitary Engineering. Polyteiihnic^InBtitute, Brooklyn. N. Y. 
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FLOW OF WATER IN CAST IRON PIPE 

Frictional Heads, per Thousand Feet, at Given Rates of Discharge 

(From Cameron Hydraulic Data, 9th Ed., 1934, Ingersoll-Rand Co«, 
publishers, by permission.) 

The tables on the following pages may be used for all liquids having a viscosity' 
equal to that of water. The head loss will read in feet of the liquid reg£u*dles8 cl 
its specific gravity. The values are those calculated for cast iron pipe. Where 
other types of pipe are being employed the head loss in the tables must be mult^ 
plied by a suitable factor in order to correct them. These correction factors are: 

0.54 for very smooth and straight wrought iron, brass or tin pipe. 

0.64 for copper tubing, ordinary straight brass or tin pipe. 

0.71 for smooth wrought iron pipe. 

0.84 for spiral riveted steel pipe (flow with lap). 

1.00 for cast iron pipe; spiral riveted steel pipe (flow against lap). 
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FLOW OF. WATER US CAST IRON PIPE 

FVictional Heads, per Thousand Feet, at Given Rates of Discharge 

(From Cameron Hydraulic Data, 9th Ed., 1934, IngersoU-Rand Co., 
publishers, by permission.) 


Discharge Discharge 

Gals, per Gals, per 

Minute 24 Hours 

IH 

' Pipe 


" Pipe 

2" 

Pipe 

Velocity 
ft. per 
Second 

Loss of Head 
ft. per 1000 
ft. of pipe 

Velocity 
ft. per 
Second 

Loss of Head 
ft. per 1000 
ft. of pipe 

Velocity 
ft. per 
Second 

Loss of Head 
ft. per 1000 
ft. of pipe 

4 

5,760 

0.86 

5.7 

0.63 

2.6 



5 

7,200 

1 .07 

8.4 

0.79 

4.0 



6 

8,640 

1 .29 

12.0 

0.94 

5.6 

0.61 

2.0 

7 

10,080 

1.50 

15.9 

1.10 

7.4 



8 

11,520 

1.72 

20.3 

1.26 

9.5 

0.82 

3.3 

9 

12,960 



1.42 

11.8 



10 

14,400 

2.14 

30.5 

1.57 

14.3 

1.02 

5.0 

12 

17,280 

2.57 

43 

1.89 

20.1 

1 .23 

7.9 

14 

20,160 

3.00 

57 

2.20 

26.8 

1.43 

9.4 

16 

23,040 ' 

3.43 

73 

2.52 

34.1 

1.63 

12.0 

18 

25,920 

3.86 

91 

2.83 

42.4 

1.84 

14 9 

20 

28,800 

4.29 

111 

3.15 

52 

2.04 

18.2 

22 

31,680 



3.46 

62 



24 

34,560 



3.78 

73 



25 

36,000 

5.36 

166 . 



2.56 

27.3 

26 

37,440 



4.09 

84 



28 

40,320 



4.41 

97 



30 

43,200 

6.43 

230 

4.72 

110 

3.06 

38.4 

35 

50,400 

7.51 

312 

5.51 

147 

3.57 

51 

40 

57,600 

8.58 

400 

6.30 

188 

4.08 

66 

45 

64,800 



7.08 

232 

4.60 

82 

50 

72,000 

10.72 

600 

7.87 

284 

5.11 

99 

55 

79,200 



8.66 

340 

5.62 

118 

60 

86,400 

12.87 

850 

9.44 

396 

6.13 

139 

65 

93,600 



10.23 

459 

6.64 

161 

70 

100,800 

15.01 

1,130 

11.02 

530 

7.15 

184 

75 

108,000 



11.80 

600 

7.66 

209 

80 

115,200 

17.16 

1,450 

12.59 

680 

8.17 

237 

85 

122,400 



13.38 

750 



90 

129,600 

19.30 

1,800 

14.71 

840 

9.19 

294 

95 

136,800 



14.95 

930 • 



100 

144,000 



15.74 

1,020 

10.21 

358 

110 

158,400 



17.31 

1,220 

11.23 

429 

120 

172,800 



18.89 

1,430 

12.26 

500 

130 

187,200 



20.46 

1,660 

13.28 

580 

140 

210,600 



22.04 

1,900 

14.30 

670 

150 

216,000 





16.32 

760 

160 

230,400 





16.34 

860 

170 

244,800 





17.36 

960 

180 

259,200 





18.38 

1,070 

190 

273,600 





19.40 

1,180 

200 

288,000 





20.42 

1,290 

220 

316,800 





22.47 

1,540 

240 

345,600 





24.51 

1,820 

260 

374,400 





26.55 

2,110 




w 

ffl-OW OF WATER IN CAST IRON PIPE 
Frictional Heads, per Thousand Feet, at Given Rates of Discharge 


(From Cameron Hydraulic Data, 9th Ed., 1934, Ingersoll-Rand Co., 
publishers, by permission.) 




2H'‘ 

' Pipe 

3" 

Pipe 

Discharge 
Gals, per 
Minute 

Discharge 
Gals, per 

24 Hours 

Velocity 
ft. per 
Second 

Loss of Head 
ft. per 1000 
ft. of pipe 

Velocity 
ft. per 
Second 

Loss of Head 
ft. per lOOO 
ft. of pipe 

8 

11,520 

0.52 

1.1 



10 

14,400 

0.65 

1.7 

0.45 

0.7 

12 

17,280 

0.78 

2.3 



14 

20,160 

0.92 

3.2 



15 

21,600 



0.68 

1.5 

16 

23,040 

1.05 

4.2 



18 

25,920 

1.18 

5.0 



20 

28,800 

1.31 

6.1 

0.91 

2.5 

25 

36,000 

1.63 

9 2 

1.13 

3.8 

30 

43,200 

1.96 

12.9 

1.36 

5.4 

35 

50,400 

2.29 

17.2 

1.59 

7.1 

40 

57,600 

2.61 

22.0 

1 .82 

9.1 

50 

72,000 

3.27 

33.2 

2.27 

13.8 

60 

86,400 

3.92 

46.5 

2.72 

19.2 

70 

100,800 

4.58 

62 

3.18 

25.7 

80 

115,200 

5.23 

79 

3.63 

32.8 

90 

129,600 

5.88 

98 

4.09 

40.8 

100 

144,000 

6.54 

120 

4.54 

49.6 

120 

172,800 

7.84 

160 

5.45 

70 

140 

201,600 

9.15 

223 

6.35 

92 

160 

230,400 

10.46 

290 

7.26 

118 

180 

259,200 

11.76 

357 

8.17 

148 

200 

288,000 

13.07 

431 

9.08 

178 

220 

316,800 

14.38 

620 

9.99 

213 

240 

345,600 

15.69 

610 

10.89 

251 

260 

374,400 

16.99 

700 

11.80 

291 

280 

403,200 

18.30 

810 

12.71 

334 

300 

432,000 

19.61 

920 

13.62 

380 

320 

' 460,800 

20.92 

1,030 

14.52 

428 

340 

489,600 

22.22 

1,160 

15.43 

479 

360 

618,400 

23.53 

1,280 

16.34 

530 

380 

627,200 

24.84 

1,420 

17.25 

590 

400 

676,000 

26.14 

1,560 

18.16 

650 

420 

604,800 

27.45 

1,710 

19.06 

710 

440 

633,600 

28.76 

1,860 

19.97 

770 

460 

662,400 

30.07 

2,050 

20.88 

840 

480 

691,200 



21.79 

910 

500 

720,000 

.... 


22.70 

980 

550 

792,000 



24.96 

1,170 

600 

864,000 



27.23 

1,370 




/ 



0.3 

0.85 

0.4 

0.99 

0.5 

1.13 

0.7 

1.28 

0.8 

1,42 

1.0 

1.70 

1.4 

1.99 

1.9 

2.27 2.4 

2.55 

3.0 

2.84 

3.6 

3.40 

5.1 

3.97 

6.8 

4.54 

8.7 

5.11 

10.7 

5.67 

13.1 

6.24 

15.6 

6.81 

18.4 

7.38 

21.3 

7.94 

24.4 

8.51 

27.8 

9.06 

31.3 

9.65 

35.0 


Velocity 1 
ft. per 
Second 

joss of Head 
^t. per 1000 
ft. of pipe 

0.79 

0.7 

1.18 

1.4 

1.58 

2.4 

1.73 

2.9 

1.89 

3.4 

2.05 

3.9 

2.21 

4.5 

2.36 

5.1 

2.76 

6.8 

3.15 

8.7 

3.55 

10.9 

3.94 

13.2 

4.73 

18.5 

5.52 

24.7 

6.30 

31.6 

7.00 

39.3 

7.89 

47.8 

9.46 

67.0 

12" 

Pipe 

0.49 

0.1 

0.59 

0.2 

0.69 

0.2 

0.79 

0.3 

0.89 

0.3 

0.99 

0.4 

1.18 

0.6 

1.38 

0.8 

1.58 

1.0 

1.77 

1.2 

1.97 

1.4 

2.36 

2.0 

2.76 

2.7 

3.15 

3.4 

3.55 

4.3 

3.94 

5.2 

4.33 

6.2 

4.73 

7.3 

5.12 

8.5 

5.52 

9.7 

5.91 , 

mo 

6.30 

12.5 

6.70 

14.0 

7.09 

15.5 

7.48 

17.2 



FLOW OF WATER IN CAST IRON PIPE 
FHctional Heads, per Thousand Feet, at Given Rates of Discharge 
(From Pipe Economy, 8th Ed., James B. Clow and Sons, publishers, 
by permission.) 


Disdiarge Discharge 
Gals, per Gals, per 

Mioute 24 Hours 


50,000 

100,000 

150.000 

200.000 
220,000 

240.000 

260.000 
280,000 

300.000 

350.000 

400.000 

450.000 

500.000 

600.000 

700.000 

800.000 
900,000 

1,000,000 

1,200,000 

1.400.000 

1.600.000 
1,800,000 
2,000,000 
2,200,000 


250.000 

300.000 

350.000 

400.000 

450.000 

500.000 

600.000 

700.000 

800.000 
900,000 

1,000,000 

1,200,000 

1.400.000 

1.600.000 
1,800,000 
2,000,000 
2,200,000 

2.400.000 

2.600.000 
2,800,000 
3,000,000 
3,200,000 

3.400.000 

3.600.000 
3.80a000 



3.10 

5.8 

3.55 

7.4 

3.99 

9.2 

4.43 

11.2 

6.32 

15.7 

6.20 

20.8 

7.09 

26.7 

7.98 

. 33.2 

8.86 

40.4 

9.75 

48.2 

14" 

Pipe 


0.1 


0.1 


0.2 

0.72 

0.2 

0.87 

0.3 

1.01 

0.3 

1.16 

0.4 

1.30 

0.5 

1.45 

0.7 

1.74 

0.9 

2.02 

1.2 

2.32 

1.6 

2.60 

2.0 

2.90 

2.4 

3.18 

2.9 

3.48 

3.4 

3.76 

3.9 

4.05 

4.6 

4.35 

5.1 

4.63 

5.7 

4.92 

6.4 

5.21 

7.1 

5.50 

7.9 











in 


FLOW OF WATER IN CAST IRON PIPE 
Frictional Heads, per Thousand Feet, at Given Rates of Discharge 
(From Pipe Economy, 8th Ed., James B. Clow and Sons, publishers, 

by permission) 


Discharge 

Discharge 

Gals, per 

Gals, per 

Minute 

24 Hours 



1 

1 16" Pipe 

1 18" Pipe 

1 20" 

Pipe 

347 

500,000 

0.55 

0.09 

0.44 

0.05 



417 

600,000 

0.66 

0.13 

0.52 

0.07 



486 

700,000 

0.77 

0.17 

0.61 

0.10 



556 

800,000 

0.89 

0.22 

0.70 

0.12 



625 

900,000 

1.00 

0.28 

0.79 

0.15 



694 

1,000,000 

1.11 

0.34 

0.88 

0.19 


0.11 

833 

1,200,000 

1.33 

0.47 

1.05 

0.26 

mSm 


972 

1,400,000 

1.55 

0.63 

1.23 

0.35 

■is 


1111 

1,600,000 

1.77 

0.80 

1.40 

0.44 

1.13 

0.26 

1250 

1,800,000 

1.99 

1.00 

1.57 

0.55 

1.28 

0.32 

1389 

2,000,000 

2.22 

1.22 

1.75 

0.67 

1.42 

0.39 

1528 

2,200,000 

2.44 

1.45 

1.93 

0.80 

1.56 

0.47 

1667 

2,400,000 

2.66 

1.71 

2.10 

0.94 

1.70 

0.55 

1806 

2,600,000 

2.88 

1,98 

2.28 

1.09 

1.84 

0.64 

1944 

2,800,000 

3.10 

2.28 

2.45 

1.26 

1.99 

0.74 

2083 

3,000,000 

3,32 

2.59 

2.63 

1.42 

2.13 

0.84 

2222 

3,200,000 

3.55 

2.91 

2.80 

1.61 

2.27 

0.94 

2361 

3,400,000 

3.77 

3.26 

2.98 

1.80 

2.41 

1.05 

2500 

3,600,000 

3.99 

3.63 

3.15 

2.00 

2.55 

1.17 

2639 

3,800,000 

4.21 

4.01 

3.33 

2.21 

2.70 

1.30 

2778 

4,000,000 

4.43 

4.41 

3.50 

2.43 

2.84 

1.43 

3472 

5,000,000 

5.54 

6.67 

4.38 

3.68 

3.55 

2.16 

4167 

6,000,000 

6.65 

9.35 

5.25 

5.16 

4.26 

3.03 

4861 

7,000,000 

7.76 

12.50 

6.13 

6.87 

4.96 

4.03 

5556 

8,000,000 

8.86 

16.00 

7.00 

8.80 

5.67 

5.17 

6250 

9,000,000 

9.97 

19.80 

7.88 

10.90 

6.38 

6.43 

6944 

10,000,000 

11.08 

24.10 

8.76 

13.30 

7.09 

7.82 

7639 

11,000,000 

12.19 

28.80 

9.63 

15.80 

7.80 

9.33 

8333 

12,000,000 

13.30 

33.80 

10.51 

18.70 

8.51 

11.00 

9028 

13,000,000 





9.22 

12.70 

9722 

14,000,000 





9.93 

14.60 













RELATIVE DELIVERY OF WATER THROUGH PIPES OF VARIOUS SIZES 

(From Pipe Fconomyy 8tli £)d *9 James B* Oow and SonSy publishers^ by permission*) 





Ri|^t4iaiid ocdonm, Rdative Flow Capacity, is based oa arbitrary of 1.0 for 12-inch pipe. 

Caicu l a t ionB for above tsdde baaed on assumption that relative deliveries at same loss of head are to each other as' 5/2 pow(^ of the respective diameters. 
UhlBtrative Example: How many lOdnch pipe will equal in total flow one 36-iDch pipe? 

Beading horiaontally from 36 to intersection, table shows 24.6 10-inch pipe required — or, in practice, 25. Similarly 10 12-iDch pipe =1 30-inch pipe. 












LOSS OF HEAD IN FITTINGS 

(From Pipe Economy, 8th Ed., James B. Clow and Sons, publishers, 

by permission.) 
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DISCHARGE OF GAS IN CUBIC FEET PER HOUR, THROUGH PIPE OF 
DIFFERENT DIAMETERS AND VARIOUS LENGTHS, IN LINEAR YARD^ 

Pressure of Water in Inch(»s, 1, 1.5, 2, 2.5. Specific Gravity, 0.400 

(From Pipe Economy, 8th Ed., James B. Clow and Sons, publishers, 

by permission.) 


4-Inch Pipe 12-Inch Pipe 


Length 

in 

Yards 

1 

1.5 

2 

2.5 

Length 

in 

Yards 

1 

1.5 

2 

2.5 

100 

6,831 

8,370 

9,658 

10,800 

500 

47,600 

58,320 

67,200 

75,240 

160 

5,580 

6,831 

7,888 

8,817 

750 

38,800 

47,600 

55,000 

61,470 

200 

4,829 

5,920 

6,831 

7,674 

1,000 

33,660 

41,200 

47,600 

53,240 

300 

3,944 

4,829 

5,580 

6,233 

1,500 

27,500 

33,600 

38,880 

43,515 

600 

3,055 

3,740 

4,320 

4,829 

2,000 

23,800 

29,250 

33,600 

37,620 

750 

2,490 

3,055 

3,522 

3,944 

2,500 

21,190 

26,100 

30,116 

33,631 

1,000 

2,160 

2,646 

3,055 

3,413 

3,000 

19,440 

23,800 

27,500 

30,740 

1,250 

1,932 

2,366 

2,732 

3,055 

4,000 

16,830 

20,600 

23,800 

26,620 

1,500 

1,761 

2,160 

2,490 

2,789 






1,750 

1,634 

2,000 

2,310 

2,582 






2,000 

1,530 

1,870 

2,160 

2,415 








6-Inch Pipe 



16-Inch Pipe 


100 

18,820 

23,050 

26,600 

29,770 

500 

98,000 

120,200 

1 38,240 

154,560 

150 

15,370 

18,820 

21,700 

24,300 

750 

79,770 

97,740 

113,200 

128,020 

200 

13,310 

16,400 

1 8,820 

21,000 

1,000 

69,120 

84,670 

98,000 

109,260 

300 

10,870 

13,310 

15,370 

17,180 

1,500 

56,600 

69,120 

79,800 

89,230 

500 

8,418 

10,310 

11,940 

13,310 

2,000 

49,000 

60,100 

69,120 

77,280 

750 

6,872 

8,418 

9,720 

10,870 

2,500 

43,680 

53,540 

61,824 

69,120 

1,000 

5,950 

7,290 

8,418 

9,410 

3,000 

39,885 

48,870 

56,600 

64,000 

1,250 

5,340 

6,320 

7,540 

8,418 

4,000 

34,560 

42,340 

49,000 

54,630 

1,500 

4,860 

5,950 

6,872 

7,672 






1,750 

4,500 

5,500 

6,366 

7,115 






2,000 

4,209 

5,155 

5,950 

6,655 








8-Inch Pipe 




20-Incb Pipe 


100 

38,650 

47,350 

54,640 

61,100 

500 

170,600 

204,600 

241,000 

270,000 

150 

31,550 

38,650 

44,600 

49,940 

750 

139,600 

170,600 

197,600 

222,400 

200 

27,340 

33,460 

38,650 

43,200 

1,000 

120,744 

147,900 

170,600 

191,000 

300 

22,310 

27,340 

31,550 

35,270 

1,500 

98,800 

120,700 

139,600 

155,800 

500 

17,280 

21,170 

24,400 

27,340 

2,000 

85,300 

102,300 

124,500 

135,000 

750 

14,100 

17,280 

19,800 

22,310 

2,500 

76,500 

93,500 

108,000 

120,744 

1,000 

12,220 

14,960 

17,280 

19,320 

3,000 

69,800 

85,300 

98,800 

110,200 

1,250 

10,940 

13,650 

15,520 

17,280 

4,000 

60,370 

73,950 

85,300 

96,500 

1,500 

9,900 

12,200 

14,100 

15,800 






1,750 

9,237 

11,300 

13,040 

14,600 






2,0P0 

8,640 

10,585 

12,200 

13,670 








10-Inch Pipe 

- 



24-Inch Pipe 


500 

30,100 

37,100 

42,600 

47,700 

600 

271,200 

326,000 

375,000 

425,800 

750 

24,650 

30,190 

34,800 

39,000 

750 

217,200 

271,200 

310,000 

344,000 

1,000 

21,640 

26,150 

30,100 

33,750 

1,000 

189,200 

233,280 

271,200 

301,160 

1,500 

17,400 

21,300 

24,760 

27,560 

1,600 

155,000 

190,500 

217,200 

245,800 

2,000 

15,050 

18,500 

21,300 

23,850 < 

2,000 

134,600 

163,000 

187,600 

212,900 

2,500 

13,175 

16,136 

18,632 

20,880 

2,600 

119,000 

145,500 

168,000 

194,400 

3,000 

12,027 

14,561 

17,008 

19,016 

3,000 

108,600 

135,000 

1 55,000 

172,000 

4,000 

10,413 

12,756 

14,729 

16,468 

4,000 

95,350 

116,640 

135,600 

150,580 











DISCHARGE OF GAS IN CUBIC FEET PER HOUR, THROUGH PIPE OF 
DIFFERENT DIAMETERS AND VARIOUS LENGTHS, IN LINEAR YARDS 


Pressure of Water in Inches 1, 1.5, 2, 2.5. Specific Gravity, 0.400 


(From Pipe Economy, 8tli Ed., James B. Clow and Sons, publishers, 
by permission. ) 


30-Inch Pipe 


Length 

in 

Yards 

1 

1.5 

2 

2.5 

500 

750 

1,000 

1,500 

2,000 

468.000 

384.000 

332.000 
272,070 

234.000 

574.000 

468.000 

406.000 
332,760 

287.000 

664.000 
558,900 

468.000 
384,140 

332.000 

744,200 

607.600 
526,000 

457.600 
372,100 

2,500 

3.000 

4.000 

210,000 

192.000 

166.000 

257.000 

234.000 

203.000 

298.000 

270.000 

234.000 

332.000 
303,800 

263.000 


36-Inch Pipe 


Length 

in 

Yards 

1 

1.5 

2 

2.5 

500 

750 

1,000 

1,500 

2,000 

744.000 

606.000 

530.000 
428,500 

372.000 

912.000 

744.000 

644.000 
524,860 

456.000 

1,121,200 

856.000 

744.000 

606.000 
524,880 

1,256,400 

1,032,000 

832,000 

677,630 

628,200 

2,500 

3.000 

4.000 

332.000 

303.000 

265.000 

408.000 

372.000 

322.000 

468.000 

428.000 

372.000 

530.000 

516.000 

416.000 


Above tables computed by Dr. Pole’s formula: 

D -0.056 ^^ 

in which 

0 —quantity of gas, cubic feet per hour L —length of pii^, linear yards 

D — chameter of pipe, inches G —specific gravity of gas (taken as 0.400) 

H —pressure by head of water in inches 

For other values of G, multiply quantities given in table by square root of .4 and divide by square 
root of new value. For lengths one-fourth those in table, discharge of gas is doubled; for lengths four 
Ximes greater than table, the discharge equals one-half of quantities in table. 

Four times the pressure doidiles the discharge. 






FLOW MEASUREMENT 

From Information Furnished by Members of the Technical Staff of 
The Bailey Meter Co., Cleveland, Ohio 


Nomenclature. — 

Coefficient of Discharge; unit; 
a ratio. 

VF;» = Rate of flow; unit: pounds 
per hour. 

p = Density of flowing fluid; unit: 
pounds per cubic foot. 

p'/= Density of dry air at 29.92 
inches of mercury pressure 
and at the actual (experi- 
mental) temperature; unit: 
pounds per cubic foot. 

p'a = Density of saturated steam 
vapor at 60 °F.; unit: pounds 
per cubic foot. 

C/= Specific gravity of air or gas 
under actual (experimental) 
conditions referred to air at 
29.92 inches of mercury pres- 
sure and 60°F. as unity; 
unit: a ratio. 

if -Differential head; unit: inches 
of water. 

Hi -Differential head; imit: inches 
of mercury. 

h = Differential head; unit: inches 
of flowing fluid. 

di -Diameter of pipe; unit; inches. 

dz = Diameter of orifice ;unit:inche8. 

<S = Saturation of air or gas mix- 
ture with moisture in per 
cent divided by 100, under 
actual (experimental ) con- 
ditions. 

p'/= Pressure of saturated steam at 
actual (experimental ) tem- 
perature; unit: inches of 
mercury. 

pf = Observed absolute pressure 

(equal to barometric read- 
ing plus gage reading in 
inches of mercury); unit: 
inches of mercury. 

One of the most convenient methods 
for measuring the flow of fluids through 
a conduit, is by means of a head meter. 
In the head meter, a primary element 
is placed in the flowing fluid to produce 
a pressure difference or differential 
head which the secondary element then 
uses as an indication of the rate of 
flow. The primary element produces 
,the differential head either by con- 
stricting the flow (orifice, venturi 


tube, flow nozzle, weir, etc.) or by 
measuring the impact of the flowing 
fluid (pitot tube). The secondary ele- 
ment consists of some form of man- 
ometer for measuring the differential 
head produced by the primary element. 

If the flow is to be measured accur- 
ately, the flowing fluid must be free 
from turbulence, such as would be pro- 
duced by obstructions and bends in the 
piping too near the orifice location, 
and must not be a pulsating flow as 
would be produced by reciprocating 
engines, pumps, and certain types of 
blowers. The flowing fluid must also be 
non-viscous unless corrections are 
applied, corrections which are beyond 
the scope of this short presentation. 
In general, at least, a length equal to 
20 diameters of straight pipe without 
valves or fittings should precede the 
primary element location. 

Manometers. — Manometers usual- 
ly consist of two glass tubes connected 
at the bottom. The differential pres- 
sures are connected to the tops of the 
lass tubes. The glass tubes are usually 
lied half full with a liquid and the 
difference between the levels will give 
the differential. Liquids commonly used 
in manometers are; water (sp. gr. 
1.00); carbon tetrachloride (sp. gr. 
1.60); acetylene tetrabromide (sp. 
2.96); and mercury (sp. gr. 13.56). 
Since differentials are usually expressed 
in inches of water, it is necessary to 
convert measurements with other 
liquids to the corresponding head of 
water. This is done by multiplying the 
differential head of the liquid by its 
specific gravity. If the liquid in the 
gauge is under a column of the liquid 
whose flow is being measured, the 
specific gravity of the flowing liquid 
must be subtracted from the ^ecific 
gravity of the gage liquid. If, for 
example, the flow of water (sp. gr. = 1 ) 
is being measured by a mercury man- 
ometer (sp. gr. = 13.56), then 
H, (13.56-1)= H 

The weight of gases can usually be 
neglected except at high pressures. 

Orifices. — One of the simplest of 
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FLOW MEAStiREMENT 


the primary elements used to produce 
a throttling action is the orifice plate. 
It consists of a thin disc of stainless 
steel or monel metal in the center of 
which is a hole smaller in diameter 
them the inside of the pipe with which 
it is to be used. The meudmum re- 
duction in pressure produced by this 
throttling action is at a point, down- 
stream from the orifice plate, called 
the vena contracta. The position of the 
vena contracta with a given orifice is 
practically the same for all rates of 
flow. Since the pressure is partially 
restored after passing the vena con- 
tracta, it is desir€d3le to make the down- 
stream connection to the manometer as 
near the vena contracta as possible. 

The outside diameter of the orifice 
plate should fit snugly inside the bolt 
circle of the pipe flange so that the 
orifice hole will be concentric with 
respect to the pipe diameter. For use 
in pipes of six inches or less in diameter, 
the orifice plate should be ^ inch in 
thickness; for pipe diameters from 6 
inches up to 15 inches the orifice plate 
should be at least H inch in thickness. 
It is essential that the inside of the 
orifice hole be smooth and free from 
burrs. The upstream edge must be 
sharp and square, and the downstream 
side should have a 45® bevel to ^ 
inch edge thickness. 

The connections to the orifice should 
be made by means of H inch pipe 
nipples. These nipples should be tiled 
flusn with the inside of the pipe and 
must, under no conditions, project into 
the flowing stream. The upstream con- 
nection should be made al^ut one pipe 
dieuneter from the orifice plate. The 
downstream connection should be at 
the vena contracta. If an easily con- 
densed gas or vapor (e. g., steam) is 
being measured, a reservoir for col- 
lecting condensate (water) must be 
placed on each nipple. Each reservoir 
should hold about 20 or 30 cubic inches 
of condensed liquid, and these reser- 
voirs must be so mounted that the 
liquid level is exactly at the same height 
in both, otherwise a false differential 
will be created. 

Selection and Calculation of the 
Proper Siae of Orifice* — ^The general 
formula for calculating orifices is: 


Wh^^mxidzyxa 




HP 


■ay 


These formulas do not take into ac- 
count the compressibility of the gas 
nor the thermal expansion of the orifice 
plate but are sufficiently accurate for 
most practical applications. Since 
Wh, dz, and H are variables, it is nec- 
essary to assign veJues to two of these 
factors in order to solve the equation. 
The diameter of the orifice hole dz is 
usually selected so as to give the 
maximum H when the flow Wh is at 
the maximum. H is, therefore, selected 
before starting the design of the orifice. 
It is desirable to make H as large as 
practical for more accurate reading if 
the differential is to be read by means 
of a U-tube manometer. If a flow meter 
is to be used, the H will usually be 
the maximum head for which the flow 
meter is designed. H is also limited in 
some instances by the pressure loss 
that can be tolerated, as is the case 
when measuring flows under low pres- 
sures. The pressure loss due to the 
orifice may ne calculated from curve 
No. 3 on per cent differential head lost. 

The most practical method for cal- 
culating an orifice is by trial since it 
eliminates solving a fourth degree 
equation. A value for dz is arbitrarily 
chosen, then from the orifice ratio 
dz/di, a value for C is found from 
curves No. 2 on discharge coefficients. 
These values are then placed in the 
equation and the equation is solved for 
Wh. If an approximate value for the 
maximum flow through the pipe line 
is known, the value for dz is altered 
until the desired value for Wh is 
secured. 

When the orifice is in operation, of 
course, the vediies for d^, dz, C, and P 
are constant so long as the state of the 
fluid does not differ from that for which 
the orifice was designed. These factors 
are then multiplied together to give a 
new constant by which the instan- 
taneous value for H as read from the 
manometer or meter may be multi- 
plied to give the rate of flow per hour 
at that instant. This is done by writinjg 
equation No. 1 (see below) in this 
form : 
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(360)X(ci2)*X(C)X 

The terms enclosed within the brackets 
being the constant for the orifice. 

The desirability for designing an 
orifice to give the maximum differen- 
tial head will be appreciated when it is 
realized that the differential head 
developed by a flow through an orifice 
is a square root relationship, so that if 
an orifice, for example, has twice the 
necessary capacity, it will develop 
only one-fourth the head otherwise 
obtainable. If no estimate of the maxi- 
mum flow is available, it may be nec- 
essary to design and build a trial orifice 
and from trial tests run with this orifice 
sufficient data can be secured from 
which an orifice of correct proportions 
can be designed. 

Example. — The flow of water through a 6 
inch pipe is estimated to be 180,000 pounds per 
hour, what should be the diameter of the 
orifice hole if used with a 10 inch manometer? 
Where should the downstream tap be located? 
What is the pressure loss due to the orifice at 
maximum flow? What is the flow through the 
6 inch pipe when an orifice, designed for the 
conditions mentioned above, produces a 5 
inch differential on the mercury manometer? 
The water (sp. gr. «1 ) to be measured is at a 
temperature of 60® F., and therefore p =*62.4; 


the manometer to be used has a maximum 
range of 10 inches of mercury (sp. gr. 13.56), 
or H-1 0(13.56 -1)»1 25.6 inches of water. 

For a trial a 3 inch orifice hole may be as- 
sumed. The ratio, e/zM, will then be 3.00/ 
6.00 **0.50. From curve No. 2 it will be found 
that for a 0.50 ratio and a 6 inch pipe, C is 
0.608. These values are then substituted in 
equation No. 1, and grouping the values which 
are constants gives the following: 

1 

1 

U.00,/ 

X\/62.4 

« 1 6,1 00 X Vi 25.6 

= 180,100 pounds per hour. 

From curve No. 1 It will be found that for a 

0. 50 ratio, the downstream connection should 
be 0.6 diameters from the orifice plate to bring 
its position at the middle of the vena contracts; 

1. e., 0.6X6 =3.6 inches, and the minimum 
distance allowable is 0.4X6 =2.4 inches, and 
the maximum distance allowable is 0.75 X6«* 
4.5 inches. 

The pressure loss duo to the orifice is cal- 
culated by multiplying H by a constant as 
road from curve No. 3. Thus, In the example 
given above, the pressure lost with a 0.50 
ratio is 0.72 of the head which at the maximum 
flow is: (0.72) X (125.6) =90.5 inches of water, 
or since (inches of water) -i- 27.72 = pounds per 
square inch, the pressure loss due to the orifice 
when 180,000 pounds per hour is flowing 
through the pipe will be: 90.5 4-27.72—3.26 
pounds per square inch. 

The rate of flow for 5 inches of mercury 
differential is calculated as follows: 

H -5 X (13.56—1) -62.8 inches of water 

W;,-16,100xV62ir 

— 127,400 pounds per hour. 
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(360) X (3)2 X (0.608) 




ORIFICE FORMULAS 


For liquids; 

(1) T^A=(360)X(dz)*X(C)X 


[MElsl 

Mfy 

For dry gases under actual (experi- 
mental) conditions of temperature 
and pressure: 

(2) TrA=(360)X(d2)2X(C)X 

PITOT TUBE 

Two common types of pitot tubes 
are the combined impact reverse^ and 
the combined impact etaiic. In the com- 


jJp'f) (Gr) (H) 

For wet gases under actual (cxperi^ 
mental ) conditions of temperature 
and pressure: 

(3) Wh^ (360) Xidz)^XiC)X 
{p'fXGf(Pr-p'f)'h(P'a) (S)]H 

Hfy 

FORMULAS 

bined impact reverse one opening 
faces upstream and the other opening 
downstream. In the combined impact 
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PITOT TUBE FORMUIAS 

static one opening faces upstream and r« r.- j • 

the second opening faces normal to the Combmed impact static type: 

direction of the now. ( 5 ) (353)X (dO^X 

Combmed impact reverse type: 


(4) W*=(255)X(d,)*X 





V-NOTCH WEIR 

FORMULA 


(6) Wa=(1946)X(C)X 

(a) are: 


(tan -fix /i""® 

when a =30® 

then C =0.5930 

\ 2/ 

=45® 

= 0.5820 


= 60® 

= 0.5785 

The values of C (coeflBcient of dis- 

= 75® 

= 0.5785 

charge) for various angles of the notch 

= 90® 

= 0.5815 




coNCCNTRtc ORmc€ cocrncii:NT5 
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NICHROME RESISTANCE WIRE 

Reprinted from Catalog R-‘28 Driver-Harris Company by Permission, 
Specific resistance 675 ohms per circular mil-foot at 20**C. (68°F.) 


No. 

B. 

Diam. 

Ohms 
Per Ft. 

Weight Per 
1000 Ft. 

Feet 

Ohms 

& 

in 

at 20® C 

Bare Wire 

Per Pound 

Per Pound 

S. 

Inches 

(68®F. ) 

Pounds 

Bare Wire 

Bare Wire 

1 

.289 

.0081 ' 

231.0 

4.33 

.035 

2 

.258 

.0101 

184.0 

5.43 

.054 

3 

.229 

.0128 

145.0 

6.90 

.090 

4 

.204 

.0162 

115.0 

8.70 

.139 

5 

.182 

.0203 

92.0 

10.9 

.218 

6 

.162 

.0257 

73.0 

13.7 

.356 

7 

.144 

.0325 

57.0 

17.5 

.560 

8 

.1285 

.0408 

45.0 

22.2 

.910 

9 

.114 

.0519 

36.0 

27.8 

1.44 

10 

.102 

.0649 

29.0 

34.5 

2.20 

11 

.091 

.0815 

23.0 

43.5 

3.62 

12 

.081 

.102 

18.0 

55.6 

6.67 

13 

.072 

.130 

14.0 

69.9 

9.08 

14 

.064 

.164 

11 .0 

88.5 

14.51 

15 

.057 

.207 

9.2 

109 

22.6 

16 

.051 

.259 

7.2 

139 

36.0 

17 

.045 

.333 

5.6 

179 

59.6 

18 

.040 

.421 

4.42 

226 

95.1 

19 

.036 

.520 

3.58 

279 

145 

20 

.032 

.659 

2.83 

353 

232 

21 

.0285 

.831 

2.24 

446 

370 

22 

.0253 

1.055 

1.77 

565 

590 

23 

.0226 

1.321 

1.41 

709 

936 

24 

.0201 

1.670 

1.12 

893 

1,491 

25 

.0179 

2.106 

.89 

1,123 

2,365 

26 

.0159 

2.669 

.70 

1,429 

3,814 

27 

.0142 

3.347 

.56 

1,786 

6,977 

28 

.0126 

4.251 

.44 

2,273 

9,662 

29 

.0113 

6.286 

.35 

2,857 

15,102 

30 

.0100 

6.750 

.276 

3,623 

24,455 

31 

.0089 

8.521 

.219 

4,566 

38,906 

32 

.0080 

10.546 

.177 

5,650 

69,584 

33 

.0071 

13.390 

.139 

7,194 

96,327 

34 

.0063 

17.006 

.110 

9,091 

154,601 

36 

.0056 

21 . 524 

.087 

11,490 

247,310 

36 

.0050 

27.000 

.069 

14,490 

391 ,230 

37 

.0045 

33.333 

.056 

17,860 

595,327 

38 

.0040 

42.187 

.045 

22,220 

937,395 

39 

.0035 

55.102 

.034 

29,410 

1,620,500 

40 

.0031 

70.239 

.025 

40,000 

2,809,500 


.00275 

89.256 

.021 

47,600 

4,248,600 


.0025 

108.000 

.017 

68,900 

6,361,200 


.00225 

133.333 

.014 

71,500 

9,533,000 


.002 

168.750 

.011 

91,000 

15,356,000 


.00175 

220.408 

.008 

125,000 

27.551,000 


.0015 

300.000 

.006 

166,666 

50,000,000 


Factors to be used in determining resistance at elevated temperatures 

Temp. Cent. 20 100 200 300 400 500 600 700 800 900 1000 

Temp. Fahr. 68 212 392 672 752 932 1112 1292 1472 1652 1832 

ResmtaoceiDOhms 1.000 1.006 1.029 1.047 1.057 1.072 1.077 1.082 1.088 1.095 








NICHROME RESISTANCE WIRE 

SUGGESTIONS ON DESIGN OF 
NICHROME HEATING ELEMENTS 
Reprinted from Catalog R-28, Driver-Harris Company by Permission. 

The table below gives the size of “Nichrome” suggested for a giveil number of 
watts at 110 volts. The sizes are selected to operate at approximately 1500®F. ii) / 
open coils and are suitable for electric irons, toasters, hot plates, space heaters, etc. 

NICHROME WIRE. 110 VOLTS 


Watts 

Amperes 

B. & 8. Size 

Ohms 75® F 

Length 1 

250 

2.27 

25 

43.6 

21 Ft. 

2 Ins. 

300 

2.72 

24 

36.4 

22 

0 

350 

3.2 

23 

31 .0 

24 

0 

400 

3.64 

23 

27.2 

21 

0 

450 

4.10 

22 

24.1 

23 

5 

475 

4.32 

22 

23.0 

22 

4 

500 

4.55 

22 

21.8 

21 

0 

550 

5.0 

21 

19.8 

24 

5 

575 

5.23 

21 

18.9 

23 

2 

600 

5.46 

21 

18.1 

22 

4 

615 

5.6 

20 

17.7 

27 

6 

640 

5.82 

20 

17.0 

26 

6 

660 

6.0 

20 

16.5 

25 

8 

700 

6.36 

20 

15.6 

24 

4 

750 

6.81 

19 

14.5 

28 

5 


For voltages other than 110 divide the number of watts required at the given 
voltage by the voltage factor below. Select the nearest number of watts in the 110 
volt table, multiply the length in 110 volt table by the voltage factor. Suppose an 
electric iron takes 550 watts and the supply voltage is 100. Factor for 100 volts is 

.91 and ^ “ 605 watts. 

Nearest value in 110 volt t8d3le is 600 watts which requires 22' 4" of size 21 wire. 
This gives the size to be used on 110 volts, but the length should be 0.91x22'4" or 
20'4". The winding for 550 watts, 100 volts would then be 20'4" of size 21 “Ni- 
chrome” wire. 

VOLTAGE FACTORS ON BASIS OF 110 VOLTS 


Voltage 

100 

120 

150 

200 


m 

32 

' Factor 

.91 

1.09 

1.36 

1.82 

mm 

Hi 

0.29 






ADVANCE RESISTANCE WIRE 

Reprinted from Catalog R-28y Driver-Harris Company by Permission. 

Specific resistance 294 ohms per circular mil-foot at 20®C. (68°F. ). The change of 
resistance ^ith change of temperature is negligible. Thermal E. M. F. gainst copper 
is approximately 0.043 milli-volts per degree Centigrade, between 0°G. and 100®C. 





Weight 



No. 

Diam. 

Ohms 

Per 

Feet 

Ohms 

B. 

in 

Per Ft. 

1000 Ft. 

Per Pound 

Per Pound 

& 

Inches 

at 20°C. 

Bare Wire 

Bare Wire 

Bare Wire 

S. 


(68‘»F.) 

Pounds 



1 

.289 

.003 

253.0 

3.95 

.0136 

2 

.258 

.004 

201.0 

4.98 

.0217 

3 

.229 

.005 

159.0 

6.29 

.0346 

4 

.20^ 

.007 

126.0 

7.94 

.0549 

5 

.182 

.008 

100.0 

10.0 

.0874 

6 

.162 

.011 

79.0 

12.7 

.139 

7 

.144 

.014 

63.0 

15.9 

.221 

8 

.1285 

.017 

50.0 

20.0 

.351 

9 

.114 

.022 

39.0 

25.6 

.559 

10 

.102 

.028 

32.0 

31.3 

.888 

11 

.091 

.035 

25.0 

40.0 

1.41 

12 

.081 

.044 

20.0 

50.0 

2.246 

13 

.072 

.056 

15.7 

63.7 

3.573 

14 

.064 

.071 

12.4 

80.6 

5.678 

16 

.057 

.090 

9.8 

102.0 

9.03 i 

16 

.051 

.113 

7.8 

128.0 

14.36 

17 

.045 

.145 

6.2 

161.0 

22.83 

18 

.040 

.184 

4.9 

204.0 

36.29 

19 

.036 

.226 

3.9 

256.0 

57.71 

20 

.032 

.287 

3.1 

323.0 

91.74 

21 

.0285 

.362 

2.5 

400.0 

145.9 

22 

.0254 

,460 

1.9 

526.0 

232.0 

23 

.0226 

.675 

1.5 

667 0 

369.0 

24 

.0201 

.725 

1.2 

833.0 

586.6 

25 

.0179 

.919 

0.97 

1,031.0 

932.9 

26 

.0159 

1.162 

0.77 

1,299.0 

1,483 

27 

.0142 

1.455 

0.61 

1,639.0 

2,358 

28 

.0126 

1.850 

0.48 

2,083.0 

3,749 

29 

.0113 

2.300 

0.38 

2,632.0 

6,964 

30 

.0100 

2.940 

0.30 

3,334.0 

9,470 

31 

.0089 

3.680 

0.24 

4,167.0 

15,075 

32 

.0080 

4.600 

0.19 

5,263.0 

23,970 

33 

.0071 

5,830 

0.15 

6,667.0 

38,110 

34 

.0063 

7.400 

0.12 

8,333.0 

60.620 

35 

.0056 

9.360 

0.095 

10,530.0 

96,340 

36 

.0050 

11.760 

0.076 

13,160.0 

153,240 

37 

.0045 

14.550 

0.060 

16,667.0 

243,650 

38 

.0040 

18.375 

0.047 

21,276.0 

388,360 

39 

.0035 

24.100 

0.038 

26,316.0 

616,000 

40 

.0031 

30.593 

0.028 

35,714.0 

1,092,500 


.00275 

38.888 

0.021 

47,600.0 

1 ,850,000 


.0025 

46.400 

0.017 

58,900.0 

2,730.000 

' 

.00225 

68.103 

0.014 

71,500.0 

4,150,000 


.002 

72.500 

0.011 

91,000.0 

6,600,000 


.00175 

96.078 

0.008 

125,000.0 

12,000,000 


.0015 

130.666 

0.006 

166,666.0 

21 ,600,000 


Factors to be used in determining resistance at elevated temperatures 


Temp. Centigrade 

20 

100 

200 

300 

400 

500 

600® 

Temp. Fahrenheit 

68 

212 

392 

572 

752 

932 

1112® 

Resistance in Ohms 

1.000 

1 . 002 

1.002 

1.001 

1.005 

1.017 

1.037 
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MANGANIN RESISTANCE WIRE 

Reprinted from Catalog R-28^ Driver-Harris Co. by Permission. 

Specific resistance 290 ohms per circular mil-foot at 20°C. (68°F.)- Temperature 
coefficient over the range of 15® to 35°C. (59° to 95°F.),with the peak of the curve 
at 25°C. (77°F. ), will be between .00002 and .000005 per degree C. Thermal E. 
iyi* F. against copper not over 0.003 millivolts per degree centigrade, between 0°C., 
and lOO^C. 


No. 

U 

& 

S. 

Diam. 

iu 

Inches 

Ohms 

Per Ft. 
at20°C. 
(68°F. ) 

Weight 

Per 

1000 Ft. 

Bare Wire 
Pounds 

Feet 

Per Pound 

Bare Wire 

Ohois 

Per Pound 

Bare Wire 

15 

.057 

.089 

9.2 

109.0 

9.70 

16 

.051 

.110 

7.2 

139.0 

15.29 

17 

.045 

.142 

5.6 

179.0 

25.4 

18 

.040 

.180 

4.42 

226.0 

40.6 

19 

.036 

.218 

3.58 

279.0 

60.82 

20 

.032 

.282 

2.83 

353.0 

99.5 

21 

.0285 

.356 

2.24 

446.0 

158 

22 

.0254 

.452 

1.77 

665.0 

255 

23 

.0226 

.567 

1.41 

709.0 

402 

24 

.0201 

.717 

1.12 

893.0 

704 

25 

.0179 

.905 

0.89 

1,123.0 

1,016 

26 

.0159 

1.147 

0.70 

1,429.0 

1,639 

27 

.0142 

1.438 

0.56 

1,786.0 

2,568 

28 

.0126 

1.825 

0.44 

2,273.0 

4,148 

29 

.0113 

2.270 

0.35 

2,857.0 

6,485 

30 

.0100 

2.899 

0.276 

3,623.0 

10,503 

31 

.0089 

3.661 

0.219 

4,566.0 

16,716 

32 

.0080 

4.531 

0.177 

5,656.0 

25,627 

33 

.0071 

5.753 

0.139 

7,194.0 

41,387 

34 

.0063 

7.304 

0.110 

9,091.0 

66,400 

35 

.0056 

9.234 

0.087 

11,490.0 

106,098 

36 

.0050 

11.599 

0.069 

14,490.0 

168,069 

37 

.0045 

14.352 

0.056 

17,860.0 

256,326 

38 

.0040 

18.120 

0.045 

22,220.0 

402,626 

39 

.0035 

23.767 

0.034 

29,410.0 

698,987 

40 

.0031 

32.220 

0.025 

40,000.0 

1,288,800 


ALLOWABLE CARRYING CAPACITIES OF COPPER WIRE 

AND CABLE 

(Regulations of the NaVl Board of Fire Underwriters) 


No. 

AWG 

Circular 

Mils 

Amperes 

Varnished Circular 

Rubber Cambric Mils 

Insulation Insulation 

Amperes 

Varnished 
Rubber Cambrio 

Insulation Insulation 

18 

1,624 

3 

4 

250,000 

250 

300 

16 

2,583 

6 

8 

300,000 

275 

330 

14 

4,107 

15 

18 

350,000 

300 

360 

12 

6,530 

20 

25 

400,000 

325 

390 

10 

10,380 

25 

30 

450,000 

362 

435 

8 

16,510 

35 

40 

500,000 

400 

480 

6 

26,250 

50 

60 

600,000 

450 

540 

4 

41,740 

70 

85 

700,000 

500 

600 

2 

66,370 

90 

110 

800,000 

550 

660 

1 

83,690 

100 

120 

1,000,000 

650 

780 

0 

105,500 

125 

150 

1,250,000 

750 

900 

00 

133,100 

150 

180 

1,500,000 

850 

1020 

000 

167,800 

175 

210 

1,750,000 

950 

1140 

0000 

211,600 

225 

270 

2,000,000 

1050 

1260 
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DIAMETER, WEIGHTS AND RESISTANCE OF COPPER WIRE 

Courtesy General Electric Co. 





Weight 

Bare Wire 


Resistance at 

25° G (77°F) 

No. 

AWG 

Diameter 

Mils 

Area 

Circular 

Mils 

Pounds 

per 

1000 Ft. 

Pounds 

per 

Mile 

Ohms 

per 

1000 Ft. 

Ohms 

per 

Mile 

Feet 

per 

Ohm 

0000 

460." 

211.600 ’ 

640.5 

3382. 

0.05091 

0.2688 

19,643. 

000 

410. 

167,800 

508.0 

2682. 

0.06419 

0.3389 

15,579. 

00 

365. 

133,100 

402.8 

2127. 

0.08097 

0.4275 

12,350. 

0 

325. 

105,600 

319.7 

1688. 

0.1019 

0.5380 

9,814. 

1 

289. 

83,500 

252.7 

1334. 

0.1290 

0.6811 

7,752. 

2 

258. 

66,560 

201.5 

1064. 

0.1618 

0.8543 

6,180. 

3 

229. 

52,440 

158.7 

838. 

0.2054 

1.0845 

4,869. 

4 

204. 

41,620 

126.0 

665. 

0.2588 

1 . 3665 

3,864. 

6 

182. 

33,120 

100.2 

529. 

0.3253 

1.718 

3,074. 

6 

162. 

26,240 

79.43 

419.4 

0.4105 

2.167 

2,436. 

7 

144. 

20,740 

62.78 

331.5 

0.5194 

2.742 

1,925. 

8 

128. 

16,380 

49.60 

261 . 89 

0.6574 

3.471 

1,521. 

9 

114. 

13,000 

39.35 

207.77 

0.8286 

4.375 

1,207. 

10 

102. 

10,400 

31.48 

166.21 

1.036 

5.470 

965.2 

11 

90.7 

8,226 

24.90 

131.47 

1.309 

6.912 

763.9 

12 

80.8 

6,529 

19.76 

104.33 

1.650 

8.712 

606.1 

13 

72.0 

5,180 

15.68 

82.79 

2.080 

10.98 

480.7 

14 

64.1 

4,109 

12.44 

65.68 

2.621 

13.84 

381.5 

16 

67.1 

3,260 

9.866 

52.09 

3.304 

17.45 

302.6 

16 

60.8 

2,581 

7.812 

41.25 

4.174 

22.04 

239.5 

17 

45.3 

2,052 

6.213 

32.81 

5.249 

27.72 

190.5 

18 

40.3 

1,624 

4.914 

25.95 

6.636 

35.04 

150.7 

19 

35.9 

1,288 

3.900 

20.59 

8.361 

44.2 

119.6 

20 

32.0 

1,024. 

3.099 

16.36 

10.52 

55.6 

95.1 

21 

28.5 

812.3 

2.459 

12.98 

13.26 

70.0 

75.4 

22 

25.3 

640.1 

1.937 

10.23 

16.83 

88.9 

59.4 

23 

22.6 

510.8 

1.546 

8.16 

21.09 

111.4 

47.4 

24 

20.1 

404.0 

1.223 

6.46 

26.66 

140.8 

37.45 

25 

17.9 

320.4 

0.9697 

5,12 

33.63 

177.6 

29.71 

26 

15.9 

252.8 

0.7650 ■ 

4.04 

42.57 

224.8 

23.48 

27 

14.2 

201.6 

0.6101 

3.220 

53.45 

282.2 

18.71 

28 

12.6 

158.8 

0.4806 

2.540 

67.84 

358.2 

14.74 

29 

11.3 

127.7 

0.3866 

2.043 

84.35 

445.4 

11.85 

30 

10.0 

100.0 

0.3027 

1.600 

107.8 

569.2 

9.28 

31 

8.9 

79.2 

0.2398 

1.267 

136.0 

718.1 

7.36 

32 

8.0 

64.0 

0.1937 

1.024 

168.2 

888.1 

5.94 

33 

7.1 

60.4 

0.1526 

0.806 

213.6 

1128. 

4.68 

34 

6.3 

39.7 

0.1201 

0.635 

271.1 

1431. 

3.69 

35 

5.6 

31.4 

0.09493 

0.501 

342.5 

1808. 

2.919 

36 

5.0 

25.0 

0.07568 

0.3994 

431.7 

2279. 

2.315 

37 

4.5 

20.3 

0.06130 

0.3235 

532.1 

2809. 

1.880 

38 

4.0 

16.0 

0.04843 

0.2555 

671.5 

3546. 

1.488 

39 

3.5 

12.3 

0.03708 

0.1958 

872.3 

4606. 

1.147 

40 

3.1 

9.6 

0.02909 

0.1536 

1128. 

5956. 

0.888 


TEMPERATURE CORRECTIONS 

(Based on A, I, E. E: Standards) 

11 Temperature Coefficient of Resistance. At a temperature of 25®C the 
^ wnstant mass” temperature coefficient of resistance of standard annealed copper, 
measured between potential points rigidly fixed to the wire is 0.00385 or 1/259.5 
per Centigrade degree. Resistance values of copper wire given in tables at 25®C 
may be corrected for any temperature by means of the following formula — 
00385 (t- 25)], where Bt is the resistance in ohms at a temperature 
t^C; R 29 is the resistance in ohms at 25^G; and, t is the temperature of wire in 
degrees Centigrade. 





STANDARD CALIBRATION TABLES FOR THERMOCOIJPLES 

The foUowing tables represent arbitrary reference curves which show fairly 
well the relation between E. M. F. and temperature and consequently should be 
used with an appropriate correction curve which must be determined for any in- 
dividual thermocouple by means of a calibration at three or more fixed temperature 
points. Such a correction curve is constructed by plotting aE the difference between 
the observed E. M. F. at a known temperature and the E. M. F. for this same 
temperature (as read from the table) against the standard E. M. F. given in the 
table. The corrected E. M. F. for any temperature is then obtained by subtracting 
algebraically aE as read from the correction curve from the observed E. M. F,, 
before converting the latter into a temperature as read from the table. The tabled 
which follow are for a fixed (or cold ) junction maintained at 0°G. If this fixed junc- 
tion is not at 0°C. but at some other temperature which is very near to 0°C. a correc- 
tion should be applied as follows: Eh=Eo-hE where Eo is the observed E.M.F., 
E is the E. M. F. corresponding to the temperature of the fixed junction and Eh 
is the desired E. M. F. corrected for the temperature at which the fixed junction 
is being maintcuned. In the tables which follow the E. M. F. values are expressed 
in millivolts and the temperatures in degrees centigrade. 

PLATINUM — PLATINUM (90%), RHODIUM (10%) THERMOCOUPLE 

Standard range 630° — 1083°C; applicability range 0° — 1754°C. Computed from 
values given in Int. Grit. Tables, Vol. 1, p. 57. 


®c 

0 ° 

10 ® 

20 ® 

30 ° 

40 ® 

50 ° 

60 ® 

70 ® 

80 ° 

90 ® 

0 ® 

0.00 

0.06 

0.11 

0.17 

0.24 

0.30 

0.36 

0.43 

0.50 

0.57 

100 ® 

0.64 

0.72 

0.79 

0.87 

0.95 

1.02 

1.10 

1.18 

1 .26 

1.35 

200 ® 

1 .43 

1.52 

1.60 

1 .69 

1.78 

1.86 

1 .95 

2.04 

2.13 

2.22 

300 ® 

2.31 

2.40 

2.50 

2.59 

2.68 

2.77 

2.87 

2.96 

3.05 

3.15 

400 ® 

3.24 

3.34 

3.44 

3.53 

3.63 

3.73 

3.82 

3.92 

4.02 

4.12 

500 ° 

4.22 

4.31 

4.41 

4.51 

4.61 

4.71 

4.82 

4.92 

5.02 

5.12 

600 ® 

5.22 

5.32 

5.43 

5.53 

5.63 

5.74 

5.84 

5.94 

6.05 

6.16 

700 ® 

6.26 

6.37 

6.47 

6.58 

6.68 

6.79 

6.89 

7.00 

7.11 

7.22 

800 ® 

7.33 

7.44 

7.55 

7.66 

7.77 

7.88 

7.99 

8.10 

8.21 

8.32 

900 ® 

8.43 

8.54 

8.66 

8.77 

8.89 

9.00 

9.11 

9.22 

9.34 

9.46 

1000 ® 

9.57 

9.68 

9.80 

9.92 

10.03 

10.15 

10.27 

10.38 

10.50 

10.62 

1100 ® 

10.74 

10.86 

10.98 

11.10 

11.21 

11 .33 

11.45 

11.57 

11 .69 

11.31 

1200 ® 

11 .93 

12.05 

12.17 

12.29 

12.41 

12.53 

12.65 

12.77 

12.89 

13.01 

1300 ® 

13.13 

13.25 

13.37 

13.49 

13.61 

13.73 

13.85 

13.97 

14.09 

14.21 

1400 ® 

14.33 

14.45 

14.58 

14.70 

14.82 

14.94 

15.06 

15.19 

15.31 

15.43 

1500 ® 

15.55 

15.67 

15.79 

15.91 

16.03 

16.15 

16.27 

16.39 

16.51 

16.63 

1600 ® 

16.75 

16.87 

16.99 

17.11 

17.23 

17.35 

17.47 

17.59 

17.71 

17.83 

1700 ® 

17.95 

18.07 

18.19 

18.31 

18.43 

18.55 







CHROMEL— ALUMEL THERMOCOUPLE 



Bu. Standards Research Papers Nos. 767, 768, 1278. 





®G 

0 ® 

10 ® 

20® 

30® 

40® 

50® 

60® 

70° 

80 ° 

90 ® 

0 

0.00 

.40 

.80 

1 .20 

1.61 

2.02 

2.43 

2.85 

3.26 

3.68 

100 

4.10 

4.51 

4.92 

5.33 

5.73 

6.13 

6.53 

6.93 

7.33 

7.73 

200 

8.13 

8.53 

8.93 

9.34 

9.74 

10.15 

10.56 

10.97 

11.38 

11.80 

300 

12.21 

12.62 

13.04 

13.45 

13.87 

14.29 

14.71 

15.13 

15.55 

15.97 

400 

16.39 

16.82 

17.24 

17.66 

18.08 

18.50 

18.93 

19.36 

19.78 

20.21 

500 

20.64 

21.07 

21.49 

21.92 

22.34 

22.77 

23.20 

23.62 

24.05 

24.48 

600 

24.90 

25.33 

25.75 

26.18 

26.60 

27.03 

27.45 

27.87 

28.29 

28.72 

700 

29.14 

29.56 

29.98 

30.40 

30.82 

31 .23 

31 .65 

32.07 

32.48 

32.90 

800 

33.31 

33.71 

34.12 

34.53 

34.94 

35.35 

35.75 

36.16 

36.56 

36.96 

900 

37.36 

37.76 

38.16 

38.56 

38.96 

39.35 

39.75 

40.14 

40.53 

40.92 

1000 

41.31 

41.70 

42.08 

42.47 

42.86 

43.24 

43.62 

44.00 

44.38 

44.76 

1100 

45.14 

45.52 

45.89 

46.27 

46.64 

47.01 

47.38 

47.75 

48.12 

48.48 

1200 

48.85 

49.21 

49.57 

49.94 

50.29 

50.65 

51.00 

51.36 

51.71 

52.06 


* At —10® and — 20®C., —0.39 and — 0.77 mllli-volta, resp. 






STANDARD CALraRATION TABLES FOR THERMOCOUPLES 


COPPER— CONSTANTAN THERMOCOUPLE 


Calculated from values given in Int. Grit. Tables, Vol. 1, p. 58. 


“C 

0 ° 

10 ° 

20 ° 

0 

o 

40 ° 

50 ° 

60 ° 

70 ° 

00 

o 

o 

90 ° 

- 200 ° 

- 5.53 

- 5.68 

- 5.83 








- 100 ° 

- 3.35 

- 3.62 

- 3.89 

- 4.14 

- 4.38 

- 4.60 

- 4.82 

- 5.02 

- 5.20 

- 5.37 

- 0 ° 

0.00 

- 0.38 

- 0.75 

- 1.11 

- 1 .47 

- 1 .81 

- 2.14 

- 2.46 

- 2.77 

- 3.06 

+ 0 ° 

0.00 

0.40 

0.81 

1.23 

1 .65 

2.08 

2.51 

2.95 

3.39 

3.84 

100 ° 

4.30 

4.76 

5.23 

5.71 

6.20 

6.70 

7.20 

7.71 

8.22 

8.74 

200 ° 

9.27 

9.81 

10.36 

10.91 

11 .47 

12.03 

12.60 

13.16 

13.73 

14.31 

300 ° 

14.89 

15.47 

16.06 

16.65 

17.24 

17.84 

18.44 

19.04 

19.65 

20.25 


PLATmUM— PLATINUM (87%), RHODIUM (13%) THERMOCOUPLE 


Values taken from Bulletin No. 325 of Charles Engelhard, Inc., New York. 


°C 

0 ° 

10 ° 

20 ° 

30 ° 

40 ° 

50 ° 

60 ° 

70 ° 

so 

o 

o 

90 ° 

0 ° 

0.00 

0.06 

0.12 

0.18 

0.25 

0.31 

0.38 

0.45 

0.52 

0.60 

100 ° 

0.67 

0.75 

0.83 

0.90 

0.99 

1.07 

1.15 

1.23 

1.32 

1.40 

200 ° 

1.49 

1.58 

1 .67 

1 .76 

1.85 

1.94 

2.03 

2.12 

2.21 

2.30 

300 ° 

2.40 

2.49 

2.59 

2.68 

2.77 

2.87 

2.98 

3.08 

3.19 

3.29 

400 ° 

3.40 

3.51 

3.61 

3.72 

3.82 

3.93 

4.04 

4.15 

4.25 

4.36 

500 ° 

4.47 

4.58 

4.69 

4.81 

4.92 

5.03 

5.14 

5.26 

5.37 

5.49 

600 ° 

5.60 

5.72 

5.83 

5.95 

6.06 

6.18 

6.30 

6.42 

6.53 

6.65 

700 ° 

6.77 

6.89 

7.01 

7.13 

7.25 

7.37 

7.49 

7.62 

7.74 

7.87 

800 ° 

7.99 

8.12 

8.24 

8.37 

8.49 

8.62 

8.75 

8.88 

9.00 

9.13 

900 ° 

9.26 

9.39 

9.52 

9.66 

9.79 

9.92 

10.05 

10.18 

10.32 

10.45 

1000 ° 

10.58 

10.72 

10.85 

10.99 

11 .21 

11.26 

11.40 

11.54 

11.67 

11 .81 

1100 ° 

11.95 

12.09 

12.23 

12.38 

12.52 

12.66 

12.80 

12.94 

13.09 

13.23 

1200 ° 

13.37 

13.52 

13.66 

13.81 

13.95 

14.10 

14.25 

14.40 

14.54 

14.69 

1300 ° 

14.84 

14.99 

15.14 

15.30 

15.45 

15.60 

15.75 

15.90 

16.06 

16.21 

1400 ° 

16.36 

16.52 

16.67 

16.83 

16.98 

17.14 

17.30 

17.46 

17.61 

17.77 

1500 ° 

17.93 

18.09 

18.25 

18.42 

18.58 

18.74 

18.90 

19.06 

19.23 

19.39 

1600 ° 

19.55 

19.71 

19.88 

20.04 

20.21 

20.37 






IRON— CONSTANTAN THERMOCOUPLE 
Values taken from Bulletin No. 325 of Charles Engelhard, Inc., New York. 


° r ; 

0 ° 

50 ° 


°C 

0 ° 

50 ° 

0 ° 


2.61 


700 ° 

39.19 

42.33 

100 ® 

5.28 

8.01 


800 ° 

45.48 

48.66 

200 ° 

10.77 

13.54 


900 ° 

51.83 

55.00 

300 ° 

16.30 

19.06 


1000 ° 

58.17 

61.33 

400 ° 

21.83 

24.61 


1100 ° 

64.50 

67.67 

500 ° 

27.41 

30.24 


1200 ° 

70.84 


600 ° 

33.13 

36.11 
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FIXED POINTS FOR THERMOMETER CALIBRATION 

Abbreviations: B, boiling pK)int at 760 mm of mercury pressure; C, condensing 
point; F, freezing point; I, inversion point; M, melting point; p, pressure in milo- 
meters of mercury; t, temperature in centigrade of boiling point at normal pressure; 
T, transition point; VP, vapor pressure; f, base point used in defining the Stand- 
ard Working Scale (Int. Grit. Tables) by E. F. Mueller. 


Substance 

Point 

Deg. C 

Thermodynamic 

Pressure corrections 



scale 

and conditions 

Hydrogen 

B 

-252.75 

+0. 0044 (p -760) 

Nitrogen 

VP 

-195.80 

-fO.01 09 (p -760) 

Liquid oxygen t 

VP 

-183.00 

+0.0126(p-760) - 

Isopentane* 

F 

-159.6 

0. 0000065 (p -760)2 

Methylcyclohexana 

F 

-126.3 


Ether 

rapid F 

-116.3 


Carbon disulfide 

or slow M 

F 

-111.6 


Toluene 

F 

-95.1 


Ethyl acetate 

F 

-83.6 


Carbon dioxide (solid) f 

VP 

-78.51 

+0.01 595(p-760) - 

Chloroform 

F 

-63.5 

0.000011 (p -760)2 

Chlorobenzene 

F 

-45.2 


Mercury f 

F 

-38.87 


Carbon tetrachloride 

F 

-22.9 


Ice t 

M 

0.000 


Sodium chromate 

T 

19.525 

Na2CrO4*10H2O 

Sodium sulfate 

T 

32.384 

N 32804- lOHzO 

p-Toluidine 

M 

45 


o-Naphthylamine 

M 

50 


Sodium bromide 

T 

50.674 

NaBr-2H20 

Manganese chloride 

T 

58.089 

MnCl2-4H20 

Chloroform 

B 

61 .3 


Ethyl alcohol 

B 

78.26 

+0. 034 (p -760) 

Benzene 

B 

80.0 

+0. 043 (p -760) 

Naphthalene 

M 

80.8 


Steam f 

C 

100.000 

+0.0367(p-760) - 

Benzoic acid 

M 

122.5 

0. 000023 (p -760)2 

Chlorobenzene 

B 

132 

+0. 050 (p -760) 

m- Xylene 

B 

138.8 

+0. 050 (p -760) 

Aniline 

B 

184.51 

+0.051 (p-760) 

Salicylic acid 

M 

159.8 


o-Toluidine 

B 

199.7 

+0. 058 (p -760) 

Nitrobenzene 

B 

210.9 


Anthracene 

M 

216 


Naphthalene 

C 

217.96 

+0. 2075 (t +273.1)* 

Tin 

F 

231 .85 

logjo (p/760) 

Quinoline 

B 

237.5 


Carbazole 

M 

246 


Anthraquinone 

M 

285 


Diphenylamine 

B 

302 


Benzophenone 

C 

305.9 

+0. 1 94 (t +273.1)* 

Cadmium 

F 

320.9 

logic (p/760) 

Lead 

F 

327.4 





848 


FIXED POINTS FOR THERMOMETER CALIBRATION 




Deg. C 


Substance 

Point 

Thermodynamic 

scale 

Pressure corrections 
and conditions 

Mercury 

B 

356.9 


Potassium dichromate 

M 

397.5 


Zinc 

F 

419.45 


Sulfur t 

C 

444.60 

+0. 0909 (p -760) - 
0.000048 (p -760)2 

Potassium sulfate 

I 

583.0 


Antimony f 

F 

630.5 

Approximately; to be 
determined with re- 
sistance thermometer. 

Sodium chloride>sodium sulfate 
(30.5% NaCl+69.5% Na 2 S 04 ) 

M 

637.0 


Aluminum (99.85%) 

F 

658.9 


Potassium chloride 

M 

770.3 


Sodium chloride 

M 

800.4 


Sodium sulfate 

M 

884.7 


Silver t 

F 

960.5 

In a reducing 
atmosphere. 

Gold t 

F 

1063 


Potassium sulfate 

M 

1069.1 


Copper 

F 

1083 

In a reducing 
atmosphere. 

Lithium metasilicate 

M 

1202 


Diopside 

M 

1395 


Nickel 

M or F 

1452 


Cobalt 

M or F 

1490 


Palladium 

F 

1555 ±2 


Anorthite 

M 

1555 


Platinum 

M 

1755 ±6 


Alumina 

M 

2000 


Tungsten 

M 

3370 ±30 



CHANGES IN CALIBRATION 

Direct comparison with standard instruments or with a number of fixed points 
is more accurate than calibration between just a few fixed points over a wide range. 
Mercury and glass do not expand uniformly with rise in temperature the expansion 
accelerating with rise in temperature, and in the case of glass this varies with different 
varieties. Usually thermometers are calibrated for use in a vertical position and when 
such instruments are used in a horizontal position the readings are too high because 
of the difference in pressure exerted by the mercury column on the mercury contained 
in the bulb. This error (E), which is most pronounced with long thermometers, must 
be determined empirically at points along the temperature scale. For angles e 
(between the horizontal and vertical positions) the correction at the same tem- 
perature is EX 51/10. Thermometers are also subject to changes in readings caused by 
several conditions. Glass is subject to contraction over a number of years thus causing 
higher readings with lapse of time. After a thermometer has experienced a rise in 
temperature there is a lapse of time before the glass attains the volume corresponding 
to that temperature and if kept at a high temperature for long periods the ice point 
and the boiling point may be permanently lowered. Exposure to high temperatures 
for long periods may also cause a permanent change due to distillation of the mercury 
to the top of the stem, although this distillation is minimized with gas filled ther- 
inometers. Use of a thermometer in a vacuum may cause low readings. See also sec- 
tion on Correction for Emergent Stem. 
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CORRECTION FOR EMERGENT STEM OF LIQUID-IN-GLASS 

THERMOMETERS 

When a thermometer which has been stamdardized for total immersion is used with 
a part of the liquid column at a temperature below that of the bulb, the reading is 
low emd a correction must be applied. For this correction the following formula is 
employed. : 

Tc=To4-fXlX(To-Tm) 
where Tc = corrected temperature 
To = observed temperature 

1 = length of column in degrees above the surface of the liquid the temper- 
ature of which is being taiken 

Tm— mean temperature of mercury (or other thermometer liquid) column; 
i. e., the temperature of the middle point of the mercury (or other 
liquid) column as read from another thermometer 
f= correction factor as given in the table below. In calculating the emergent 
stem correction for thermometers containing organic liquids (alcohol, 
pentane, toluene) it is sufficient to use the approximate value, f =0.001. 
In such thermometers the value of f is practically independent of the 
kind of glass. 


CORRECTION FACTORS FOR MERCURY-IN-GLASS THERMOMETERS 


Values of f for various glaases 

Tm Verre Jena Jena Jena Jena 

°C dur 16 III 59 III 1655 III combustion 

50 0.000158 0.000158 0.000164 0.000172 0.000164 

150 0.000158 0.000158 0.000165 0.000173 0.000165 

250 0.000161 0.000170 0.000177 0.000171 

350 0.000177 0.000184 0.000178 

450 0.000187 0.000194 0.000188 

500 0.000195 0.000200 0.000195 


BOILING POINT CORRECTION 

To correct for small differences in barometric pressure the following formula is 
employed : 

Tc =To +0.043 (760 -P) 
where Tc = corrected boiling point. 

To = observed boiling point. 

P= atmospheric pressure in millimeters of mercury. 
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CORRECTION OF BOILING POINT TEMPERATURE AT 
VARIOUS PRESSURES TO NORMAL PRESSURE 
(760 mm., 29.92 in. Hg) 

U. S. P. XI METHOD 


Pressure of Hg in 

Correction 

®C. 

Pressure of Hg in 

Correcli 

°C. 

Inches 

Mm. 

Inches 

Mm. 

28.06 

712.7 

+ 1 .75 

28.72 

729.5 

-f 1 .13 

.07 

.9 

1 .74 

.73 

.8 

1.12 

.08 

713.2 

1.73 

.74 

730.0 

1.11 

.09 

.5 

1 .72 

.75 

.3 

1.10 

.10 

.7 

1 .71 

.76 

.5 

1.10 

.11 

714.0 

1.70 

.77 

.8 

1.09 

.12 

.2 

1.69 

.78 

731.0 

1.08 

.13 

.5 

1 .68 

.79 

.27 

1.07 

.14 

.7 

1 .67 

.80 

.52 

1.06 

.15 

715.0 

1 .66 

.81 

.77 

1.05 

.16 

.3 

1 .65 

.82 

732.03 

1.04 

.17 

.5 

1 .64 

.83 

.28 

1.03 

.18 

.8 

1.64 

.84 

.54 

1.02 

.19 

716.0 

1 .63 

.85 

.79 

1.01 

.20 

.3 

1 .62 

.86 

733.04 

1 .00 

.21 

.6 

1 .61 

.87 

.29 

0.99 

.22 

.8 

1 .60 

.88 

.55 

.98 

.23 

717.1 

1.59 

.89 

.80 

.97 

.24 

.3 

1 .58 

.90 

734.06 

.96 

.25 

.6 

1.57 

.91 

.31 

.95 

.26 

.8 

1 .56 

.92 

.56 

.94 

.27 

718.1 

1.55 

.93 

.82 

.93 

.28 

.3 

1.54 

.94 

735.08 

.92 

.29 

.6 

1.53 

.95 

.33 

.91 

.30 

.8 

1.52 

.96 

.58 

.90 

.31 

719.1 

1.51 

.97 

.84 

.89 

.32 

.3 

1.50 

.98 

736.10 

.88 

.33 

.6 

1.50 

.99 

.35 

.88 

.34 

.8 

1 .49 

29.00 

.60 

.87 

.35 

720.1 

1.48 

.01 

.85 

.86 

.36 

.3 

1 .47 

.02 

737.11 

.85 

.37 

.6 

1.46 

.03 

.36 

.84 

.38 

.8 

1.45 

.04 

.62 

.83 

.39 

721.1 

1-44 

.05 

.87 

.82 

.40 

.4 

1 .43 

.06 

738.12 

.81 

.41 

.7 

1.42 

.07 

.38 

.80 

.42 

.9 

1.41 

.08 

.63 

.79 

.43 

722.2 

1.40 

.09 

.89 

.78 

.44 

.4 

1.39 

.10 

739.14 

.77 

.45 

.7 

1.38 

.11 

.39 

.76 

.46 

.9 

1.37 

.12 

.65 

.75 

.47 

723.2 

1.37 

.13 

.90 

.74 

.48 

.4 

1.36 

.14 

740.16 

.73 

.49 

.7 

1 .35 

.15 

.41 

.72 

.50 

.9 

1.34 

.16 

.67 

.71 

.51 

724.2 

1.33 

.17 

.92 

.70 

.52 

.4 

1.32 

1 .18 

741.17 

.69 

.53 

.7 

1.31 

.19 

.43 

.69 

.54 

.9 

1.30 

.20 

.68 

.68 

.55 

725.2 

1.29 

.21 

.94 

.67 

.56 

.4 

1.28 

.22 

742.19 

.66 

.57 

.7 

1.27 

.23 

.44 

.65 

.58 

.9 

1.26 

.24 

.70 

.64 

.59 

726.2 

1.25 

.25 

.95 

.63 

.60 

.4 

1.24 

.26 

743.20 

.62 

.61 

.7 

1.24 

.27 

.46 

.61 

.62 

.9 

1.23 

.28 

.71 

.61 

.63 

727.2 

1.22 

.29 

.97 

.60 

.64 

.4 

1 .21 

.30 

744.22 

.59 

.65 

.7 

1.20 

.31 

.49 

.58 

.66 

.9 

1.19 

.32 

.74 

.57 

.67 

728.2 

1.18 

.33 

.99 

.57 

.68 

.4 

1.17 

.34 

745.24 

.56 

.69 

.7 

1.16 

.35 

.49 

.55 

.70 

729.0 

1.15 

.36 

.74 

.54 

.71 

.3 

1.14 

.37 

746.00 

.53 
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CORRECTION OF BOltiNG POINT TEMPERATURES 


Pressure of Hg in 

Correction 

°C. 

Pressure of Ilg in 

Correction 

®C. 

Inches 

Mm. 

Inches 

Mm. 

29.38 

746.25 

+0.52 

29.74 

755.39 

+0.17 

.39 

.50 

.51 

.75 

.65 

.16 

.40 

.76 

.50 

.76 

.90 

.15 

.41 

747.02 

.49 

.77 

756.15 

.14 

.42 

.27 

.48 

.78 

.41 

.13 

.43 

.52 

.47 

.79 

.66 

.12 

.44 

.77 

.46 

.80 

.92 

.11 

.45 

748.03 

.45 

.81 

757.17 

.10 

.46 

.29 

.44 

.82 

.42 

.09 

.47 

.54 

.43 

.83 

.67 

.08 

.48 

.79 

.42 

.84 

.93 

.07 

.49 

749.05 

.41 

.85 

758.19 

.07 

.50 

.30 

.40 

.86 

.44 

.06 

.51 

.55 

.39 

.87 

.69 

.05 

.52 

.80 

.38 

.88 

.94 

.04 

.53 

750.05 

.37 

.89 

759.20 

.03 

.54 

.32 

.36 

.90 

.46 

.02 

.55 

.57 

.35 

.91 

.72 

.01 

.56 

.82 

.34 

.92 

.97 

.00 

.57 

751 . C8 

.33 

.93 

760.23 

-.01 

.58 

.33 

.32 

.94 

.48 

-.02 

.59 

.58 

.31 

.95 

.73 

-.02 

.60 

.84 

.30 

.96 

.98 

-.03 

.61 

752.09 

.29 

.97 

761.24 

-.04 

.62 

.34 

.28 

.98 

.49 

-.05 

.63 

.60 

.27 

.99 

.74 

-.06 

.64 

.85 

.26 

30.00 

762.00 

-.07 

.65 

753.11 

.25 

.01 

.25 

-.08 

.66 

.36 

.24 

.02 

.50 

-.09 

.67 

.61 

.23 

.03 

.76 

-.10 

.68 

.87 

.22 

.04 

763.01 

-.11 

.69 

754.12 

.21 

.05 

.26- 

-.12 

.70 

.38 

.21 

.06 

.5 

-.13 

.71 

.63 

.20 

.07 

.8 

-.14 

.72 

.88 

. 19 

.08 

764.0 

-.15 

.73 

755.14 

.18 

.09 

.3 

-.16 


CORRECTION OF BOILING POINT TEMPERATURE AT 
VARIOUS PRESSURES TO NORMAL PRESSURE (760 mm. Hg) 

A. S. T. M. METHOD 

In the A. S. T. M. Standards on Petroleum Products and LubricaniSy September 
1937, page 96, the Sydney Young equation is used for calculating the proper correction 
to the observed boiling point. In this equation the temperature range as well as the 
pressure is considered. The Sydney Young equation is as follows: 

For Centigrade scale: Cc = 0.00012 (760— P) (273 +/c), 

For Fahrenheit scale: C/ = 0.00012 (760-P) (460+^/), 

in which Cc and C/ are, respectively, corrections to be made on the observed tem- 
peratures tc or tfy and P is the actual barometric pressure in millimeters of mercury. 

The table below is a convenient approximation of the corrections as calculated 
from the equations above. These approximations will suffice for ordinary work. For 
more precise work, the correction should be calculated using the Sydney Young 
equation and the temperature when 50% of the material has boiled. A new correction 
should be made for each variation of more than 10°C. or 18°F. 

{Completed on following page,) 





CORRECTION OF BOILING POINT TEMPERATURES 


Boiling Point 

Correction for Each One 
mm. Difference in Pressure* 

U in °C. 

If in ®F. 

Cc in °C. 

Cf in °F. 

10-30 

50-86 

0.035 

0.063 

30-50 

86-122 

.038 

.068 

50-70 

122-158 

.040 

.072 

70-90 

158-194 

.042 

.076 

90-110 

194-230 

.045 

.081 

110-1 30 

230-266 

.04/ 

.085 

130-1 50 

266-302 

.050 

.089 

150-170 

302-338 

.052 

.094 

170-190 

338-374 

.054 

.098 

190-210 

374-410 

.057 

.102 

210-230 

410-446 

.059 

.106 

230-250 

446-482 

.062 

.111 

250-270 ! 

482-518 

.064 

.115 

270-290 

518-554 

.066 

.119 

290-310 

554-590 

.069 

.124 

310-330 

590-626 

.071 

.128 

330-350 

626-662 

.074 

.132 

350-370 

662-698 

.076 

.137 

370-390 

698-734 

.078 

.141 

390-410 

734-770 

.081 

.145 


To be added in case barometric pressure is below 760 mm., to be subtracted in case the pressure is 
«bove 760 mm. 





853 


CALCULATION OF BOILING POINTS OF ORGANIC 
COMPOUNDS 


Cf. Kinney, Jour. Am. Chem. Soc. 60, 3032 (1938); Ind. Eng. Chem. 32, 559 (19^0), 


Boiling points of organic compounds may be calculated from their structures as 
follows: Obtain the molecular B.P.N. by adding together the appropriate boiling 
point numbers (h.p.n.) for the various atoms and structural groupings given in Table 
1. From the B.P.N. obtain the B.P. (boiling point in degrees Centigrade) using 
Table II. 


Certain rules must be followed in applying the data: 

1. The b.p.n.’s of 0.8 and 1.0 are applied to the carbon and hydrogen atoms, respectively, of the 
longest aliphatic chain in the molecule. It is essential that the longest aliphatic chain be used as 
the base because the boiling point is dependent, in part, upon this factor. 

2. All groups or atoms attached to this chain are assigned h.p.n.'s as indicated in Table I. 

3. With many atoms and groups the position of the group, or the presence of other groups, alters 
the b.p.n. These, as far as are known, are given in Table I. 

Example: To calculate the boiling point of 1“mothyl-4-(1-methylothyl)-1-cyclopentono, (CHa)!: 


CHCHCH2C(CH3):CHCH2. 

I I 

Carbon in the longest aliphatic chain (2X 0.8) 1 .6 

Hydrogen in the longest aliphatic chain (4X1.0) 4.0 

Methyl radical attached to the aliphatic chain 3.05 

Carbon in the cyclopentene ring (5X 0.8) 4.0 

Hydrogen in the cyclopentene ring (6X1.0) 6.0 

B.P.N. for the 5-membered ring 2.5 

B.P.N. for the ethylenic linkage, type R 2 C:CHR 2.3 

Methyl attached to the cyclopentene ring 3.05 


Calculated B.P.N., sum of the items above 26.50 

Calculated B.P., from Table II 142. 5®C. 

Observed B.P. 143. 1°C. 


Example: To calculate the boiling point of 2,8-dimethyl-5-nonanone, [(CHi) 2 CH-CH 2 CH 2 l 2 CO. 


Carbon in the longest aliphatic chain (9X 0.8) 7.2 

Hydrogen in the longest aliphatic chain (16X 1 .0) 16,0 

Two methyl radicals (2 X 3.05) 6.1 

One carbonyl oxygen, type RCH 2 COCH 2 R 7.5 


Calculated B.P.N., sum of the items above 36.8 

Calculated B.P., from Table II 222. 5°C. 

Observed B.P. 226. 0®C. 


TABLE I. 

ATOMIC AND GROUP BOILING POINT NUMBERS. 


Carbon, in the main chain 0.8 

Hydrogen, attached to the main 

chain 1.0 

Radicals, saturated, attached to the 
main chain or to cyclic rings 
Methyl 3.05 

Ethyl 5.5 

Propyl 7.0 

Butyl 9.7 

2,2-Dimothyl grouping —0.4 

Two or three alkyls attached to ad- 
jacent carbons of saturated main 
chains of 6 carbons or less +0.5 

Four or more alkyls attached to ad- 
jacent carbons of saturated main 
chains of 6 carbons or less +1.0 


Type of oiefinic linkage 

CH2=CH2 

1.2 

rCH=CH2 

1.5 

rch=chr 

1.9 

R2C=CHR 

2.3 

R2C=CR2 

2.8 

Radicals, unsaturated, attached to 
main chain 

Methylene 

4.4 

Ethylidene 

7.0 

Vinyl 

5.4 

Propylidene 

9.0 

Butylidene 

10.4 

Type of acetylenic linkage 

HC = CH 

4.0 

RC^CH 

4.4 

RC-1CCH3 

5.4 

RC-CR 

4.8 
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ATOMIC AND GROUP BOILING POINT NUMBERS (Continued) 


Type of diolefin 

Allenes 4.8 

Conjugated, normal values of 
double bonds plus 0.8 

Not conjugated, normal values of 
double bonds only 

Type of triolefin 

All bonds conjugated, normal val- 
ues of double bonds plus 2.4 

Two bonds conjugated, normal 
values of double bonds plus 0.8 

No conjugation, normal values of 
double bonds only 

Type of diacetylene 

1,3-Diacetylenes, normal values 
of triple bonds only 
All other conjugated, normal val- 
ues of triple bonds plus 3.0 

No conjugation, normal values of 
triple bonds only 

Type of enyne 

Conjugated, normal values of 
bonds plus 0.8 

No conjugation, normal values of 
bonds only 

Typo of dienyne 

Conjugated, normal values of 
bonds plus 2.4 

No conjugation, normal values of 
bonds only 

Cyclic radicals: Add 0.8 for each 
carbon, 1.0 for each hydrogen, 
the normal values of any un- 
saturated linkages, and the fol- 
lowing values for the ring : 

Cyclo-propyl, -butyl, -pentyl, -hexyl, 
respectively 2. 1, 2.3, 2.5, 2.7 

Cyclo-heptyl, -octyl, etc., 3.4, 3.9, etc. 
(add 0.5 for each additional CH2 
in the ring) 


Alcohol — OH 

RCH2OH 10.8 

R2CHOH 8.8 

R3COH 6.8 

Ether — O — 

RCH2OCH3, R2CHOCH3, 

RjCOCHj 2.9 

RCH2OCH2R, R2CHOCH2R, 
R3COCH2R 2.0 


R2CHOCHR2, R3COCHR2 1 . 1 

R3COCR3 ( 0 . 2 ?) 

Aldehyde ==0 

RCH2CHO 8.2 

R2CHCHO 7.6 

R3CCHO 7.0 

Ketone =0 

RCH2COCH3 8.0 

R2CHCOCH3, RCH2COCH2R 7.5 

R3CCOCH3, R2CHCOCH2R 7.0 

R3CCOCH2R, R2CHCOCHR2 6.5 

R3CCOCH2R (6.0?) 

R3CCOCR3 ( 5 . 5 ?) 


Ester — 00 — 

RCH2COOCH3, CH3COOCH2R 8.5 
R2CHCOOCH3, RCH2COOCH2R, 
HCOOCHR2, CH3COOCHR2 7.6 
R3CCOOCH3, R2CHCOOCH2R, 
RCH2COOCHR2, HCOOCR3, 


CH3COOCR3 6.7 

R3CCOOCH2R, R2CHCOOCHR2, 
RCH2COOCR3 5.8 

R3CCOOCHR2, R2CHCOOCR3 4.9 

R3CCOOCR3 4.0 

Acid — COOH 

RCH2COOH 19.3 

R2CHCOOH 18.6 

R3CCOOH 17.9 

Amine, primary — NH2 
RCH2NH2 7.3 

R2CHNH2 6.2 

R3CNH2 5.1 

Amino, secondary — NH — 

RCH2NHCH3 5.0 

R2CHNHCH3, RCH2NHCH2R 4.0 

R3CNHCH3, R2CHNHCH2R 3.5 

R3CNHCH2R, R2CHNHCHR2 3.0 

Amine, tertiary =N — 

RCH2N(CH3)2 2.0 

R 2 CHN(CH 3 ) 2 , (RCH2)2NCH3 1.5 

R3CN(CH3)2, (R2CH)2NCH3, 

(RCH2)3N 1.25 

Cyanide — CN 

RCH2CN 14.0 

R2CHCN 12.8 

R3CCN 11.6 

Isocyanide — NC 

RCH2NC 12.2 

R2CHNC 11.1 

R3CNC 10.0 



S5S 

TABLE II. 

MOLECULAR BOILING POINT NUMBERS AND THEIR BOILING POINTS. 


Calculated from the formula: B.P.=230,i^^B.P.N, —5U3 




Av. 



Av. 


B. P., 

Increase i)er 


B. P.. 

Increase pe» 

0.1 Unit, 

B. P. N. 

° C. 

0.1 Unit, ° C. 

B. P. N. 

° C. 

5 

-149.5 

2.50 

39 

237.5 

0 66 

6 

-124.5 

2.18 

40 

244.1 

0.65 

7 

-102.7 

2.00 

41 

250.6 

0.64 

8 

-82.7 

1 .84 

42 

257.0 

0.63 

9 

-64.3 

1 .71 

43 

263.3 

0.62 

10 

-47.2 

1 .60 

44 

269.5 

0 61 

11 

-31 .2 

1 .51 

45 

275.6 

0.60 

12 

-16.1 

1 .43 

46 

281 .6 

0 59 

13 

-1 .8 

1 .35 

47 

287.5 

0.59 

14 

+ 11.7 

1 .29 

48 

293.4 

0 58 

15 

24.6 

1 .23 

49 

299.2 

0.57 

16 

36.9 

1 .19 

50 

304.9 

0.56 

17 

48.8 

1 .14 

51 

310.5 

0.55 

18 

60.2 

1 .10 

52 

316.0 

0.54 

19 

71 .1 

1 .06 

53 

321 .5 

0.65 

20 

81 .7 

1 .03 

54 

326.9 

0.53 

21 

92.0 

0.99 

55 

332.2 

0.53 

22 

101 .9 

0.96 

56 

337 5 

0.52 

23 

111 .5 

0.94 

57 

342.7 

0.52 

24 

120.9 

0.90 

58 

347.9 

0.50 

25 

129.9 

0.89 

59 

352.9 

0.51 

26 

138.8 

0.86 

60 

358.0 

0.50 

27 

147.4 

0.85 

61 

363 0 

0 49 

28 

155.9 

0.82 

62 

367.9 

0 49 

29 

164.1 

0.80 

63 

372.8 

0.48 

30 

172.1 

0.79 

64 

377.6 

0.47 

31 

180.0 

0.76 

65 

382.3 

0.47 

32 

187.6 

0.76 

66 

387.0 

0.48 

33 

195.2 

0.74 

67 

391 .8 

0.45 

34 

202.6 

0.73 

68 

396.3 

0.47 

35 

209.9 

0.70 

69 

401 .0 

0.45 

36 

216.9 

0.70 

70 

405.5 

0.45 

37 

223.9 

0.68 

71 

410.0 


38 

230.7 

0.68 
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BOILING POINTS AT VARIOUS PRESSURES 
COX CHART METHOD 


Cf. Cox, Ind. Eng. Chem. 15, 592 {1923) \ Davis, ibid. 17, 735 {1925); Calingaert 
and Davis, ibid. 17, 1287 {1925). 
t 

A Cox chart, of the family to which a compound belongs, may be used to obtain the 
boiling point at any pressure, or the vapor pressure at any temperature. By drawing a 
straight line through the boiling point at 760 mm. and tlie infinite point, a curve is 
obtained which gives the relationship between the temperature and the vapor pres- 
sure. To construct a Cox chart, the ordinates for pressure values are laid off logarith- 
mically with the aid of a log scale on a slide rule. The formula T = 230.1 Y (37.17 — Y) 

is used for spacing of the temperature values on the abscissa. Drawn in this manner, a 
Cox ch6u*t can be applied to any family of compounds or to any single compound. The 
sample chart shown on the following page shows curves for the vapor pressures of five 
compounds belonging to the alkyl benzene family with the infinite point at 1500°C. 
and 2X10®mm, The five curves are representative of five compounds with normal 
filing points at 80°, 110°, 210°, 260°, and 290°C. respectively. A size of chart which 
is satisfactory is 56 inches high and 38.75 inches wide with pressures from 0.1 min. to 
The values of T cover the range from — 100°G. to -f-10,000°C., the 0° point 
being 17.25 inches from the left side or — 100° point of the chart. 

Some compounds, e.g., the amyl alcohols, do not come within the family where they 
^ould belong. In general, aromatic compounds seem to lie in families on the Cox 
chart to a much greater degree than do aliphatic compounds. 


COX CHART FAMILY 


Infiiiilc Point 
®C. I 10®mm. Hg 


Aliphatic hydrocarbons 

The series CnHzn+z; also pinene, camphene, and limonene 

1240 

1.3 

Aliphatic halides 

Mono- and poly-halogen derivatives of the series CnHzn+z 
and CnHzn, except acetylene tetrachloride 

1390 

1 .43 

Aliphatic alcohols and ketones 

The lower members of the alcohol series CnHan+zO and 
CnHznO. The saturated ketones of the series CnHznO; un- 
saturated ketones apparently are exceptions 

610 

1.5 

Aliphatic acids and esters 

The saturated acids of the series CnHznOz where n<7, and 
the esters CnHznOz where n<6 

520 

0.24 

Aliphatic esters 

The saturated esters of the series CnHznOz where n>5; also 
acetoacetic ester; iso-butyl oxalate; benzyl, linalyl, bornyl, 
and menthyl acetates; bornyl propionate and n-butyrate; 
methyl, ethyl, n-propyl, and iso-butyl benzoates; methyl 
salicylate 

1100 

1.1 

Aliphatic acids 

The saturated acids of the series CnHznOz where n>6 and 
the unsaturated acids of the series CnHzn-zOz from n=4 
to 71 »1 1 ; also chloroacetic and benzoic acids 

1100 

4.2 

Al^l benzenes 

The series CnHzn-s, CnHzn-g, and their ring halogen deriva- 
tives 

1500 

2.0 

Phenols 

The series CnHzn-eO and m-chlorophenol 

1900 

9.0 

Aromatic alcohols 

The series CaHzn-sO and their ring halogen derivatives 

3300 

20.0 

Anilines 

The series CnHzn-sN and their ring halogen derivatives; also 
benzylamine 

1300 

2.3 


(11) Al^l naphthalenes 
The series CnHzn 


ie series CnHzn-iz and their ring halogen derivatives 


1320 


1.0 




V.P. As mm. Hg. 
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FUSING POINTS AND COMPO- 

Information furnished by The Standard Pyrometric Cone Co., Columbus, O. 

The fusing point values given in the table below have only a relative or theoretical 
value, being a summarized outline of determinations made by the U. S. Bu. of 
Standards {Jour. Am. Ceramic Soc. 9, 70 (1926) and are approximate values given 
to the nearest 5°C from the average of many determinations; therefore, between 
any two cones there may be an error of ±5°C. The values apply only when the cones 
are heated in kilns where the gases are normally oxidizing and free from oxides of 
sulfur. If the cones show a hardening of the surface (“skin effect” ) because of expos- 
ure to kiln gases with lack of oxygen, small corrections must be made. Kilns rich in 
sulfur oxides because of the fuel employed or wares which g!ve off sulfur dioxide may 
cause appreciable variation in fusing points. Fusion of a cone is said to have been 
attained when the tip touches the base upon which the cone has been set. 

From what has been stated above it is evident that pyrometric cones are not in- 
tended as a means of measuring temperature. Their sole purpose is to serve as 
a guide in the firing of ceramic wares. Since both the cones and the wares eu'e 
composed of ceramic materials they are similarly affected by variable conditions 
within the kiln, and are thus a more reliable guide for firing than any device which 
indicates only one of these varial)les, namely the temperature. When cones behave 
erratically, they indicate abnormal kiln conditions which in many instances affect the 


Fusion Temperature When Heated 


Slowly Rapidly 

Cone zo-c. per hr. I50°C. per hr. Color Heat Treatment 


N umber 

°C. 


— 

— wr 

Scale 

Range 

022 

585 

1085 

605 

1121 

Dull red 

Jewelers' 

021 

595 

1103 

615 

1139 

Dull red 

enamels 

020 

625 

1157 

650 

1202 

Dull red 

Aluminum melts 
658®C. 

019 

630 

1166 

660 

1220 

Dull red 

Potters' 

018 

670 

1238 

720 

1328 

Dull red 

decorating kilns; 

017 

720 

1328 

770 

1418 

Dull red 

’ bright gold fire 

016 

735 

1355 

795 

1463 

Dull red 


015 

770 

1418 

805 

1481 

Dull red j 


014 

795 

1463 

830 

1526 

Dull red 


013 

825 

1517 

860 

1580 

Dull red 


012 

840 

1544 

875 

1607 

Dull red 


oil 

875 

1607 

905 

1661 

Cherry red 


010 

890 

1634 

895 

1643 

Cherry red\ ^ 

Silver melts 961 °C. 
Gold molts 1063°C. 

09 

930 

1706 

930 

1706 

Cherry red 

Common red clay 

08 

945 

1733 

950 

1742 

Cherry red 

products: — 

‘ bricks, drain tiles, 

07 

975 

1787 

990 

1814 

Cherry red 

flower pots, soft 
roofing tiles, fire 

06 

1005 

1841 

1015 

1859 

Orange 

proofing 

05 

1030 

1886 

1040 

1904 

Orange 


04 

1050 

1922 

1060 

1940 

Orange 


03 

1080 

1976 

1115 

2039 

Orange 

1 

02 

1095 

2003 

1125 

2057 

Yellow 

Shale and No. 2 
fire clay products: — 

01 

1110 

2030 

1145 

2093 

Yellow 

bricks, sewer pipe. 

1 

1125 

2057 

1160 

2120 

Yellow 

terra cotta, hard 
tiles for roofing 

2 

1135 

2075 

1165 

2129 

Yellow 

and flooring, stone- 
3 ware pottery and 

3 

1145 

2093 

1170 

2138 

Yellow 1 

r soft porcelain 
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SITION OF PYROMETRIC CONES 

ware unfavorably. Cones in series should go over seriatim otherwise something is 
wrong with the firing conditions. Although fusion temperatures of cones are affected 
by sulfur oxides and since the majority of ceramic wares are fired with sulfurous fuel 
(or the ware itself contains sulfides or sulfates), nevertheless it does not follow that 
cones are not satisfactory under these conditions. A factory selects by trial a cone 
which has a satisfactory end point for its ware and since all the cones used by it go 
through this sulfur treatment, so far as that factory is concerned all have practically 
, the same relative end points. 

Series Classification — The Soft or Decorating series begins with No. 022, soften- 
ing at dull red heat and runs through to No. Oil, the temperature range between 
numbers being approximately 30°G or 54 °F. Of these, No. 017 represents the temper- 
ature usually employed for liquid bright gold, and most overglaze colors for pottery 
and glass are made to work best at this heat. These cones contain lead and are quite 
sensitive to reducing gases; they should be used only in miillle kilns or whe^re they 
cannot come in contact with flames. The Low temperature series includes Nos. 010 
to 01 and is used chiefly for firing red burning clay products and soft glazes. The 
Intermediate temperature series includes Nos. 1 to 20 and is used chiefly for firing 
buff and white clay products and hard glazes. The High temperature series includes 
Nos. 23 to 42 and is used chiefly for firing and testing refractory materials. 





Compoaition in Parts by Weight 



Cone 

No. 

NazO 

KzO 

CaO 

FczOa 

PbO 

AlzOa 

SiOz 

BzOs 

0.5 



0.5 


2.00 

1 .0 

022 

0.5 




0.5 

0.1 

2.20 

1.0 

021 

0.5 




0.5 

0.2 

2.40 

1.0 

020 

0.5 




0.5 

0.3 

2.60 

1.0 

019 

0.5 




0.5 

0.4 

2.80 

1 .0 

018 

0.5 




0.5 

0.5 

3.00 

1 .0 

017 

0.5 




0.5 

0.55 

3.10 

1 .0 

016 

0.5 




0.5 

0.6 

3.20 

1 .0 

015 

0.5 




0.5 

0.65 

3.30 

1 .0 

014 

0.5 




0.5 

0.7 

3.40 

1 .0 

013 

0.5 




0.5 

0.75 

3.50 

1 .0 

012 

0.5 




0.5 

0.8 

3.60 

1 .0 

oil 


0.3 

0.7 

0.2 


0.3 

3.50 

0.50 

010 


0.3 

0.7 

0.2 


0.3 

3.55 

0.45 

09 


0.3 

0.7 

0.2 


0.3 

3.60 

0.40 

08 


0.3 

0.7 

0.2 


0.3 

3.65 

0.35 

07 


0.3 

0.7 

0.2 


0.3 

3.70 

0.30 

06 


0.3 

0.7 

0.2 


0.3 

3.75 

0.25 

05 


0.3 

0.7 

0.2 


0.3 

3.80 

0.20 

04 


0.3 

0.7 

0.2 


0.3 

3.85 

0.15 

03 


0.3 

0.7 

0.2 


0.3 

3.90 

0.10 

02 


0.3 

0.7 

0.2 


0.3 

3.95 

0.05 

01 


0.3 

0.7 

0.2 


0.3 

4 


1 


0.3 

0.7 

0.1 


0.4 

4 


2 


0.3 

0.7 

0.05 


0.45 

4 


3 
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Coue 

Number 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 


23 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 


FUSING POINTS AND COMPO 


Fusion Temperature When Heated 
Slowiy Rapidly 

20°G. per hr. 150°G. per hr. Color Heat Treatment 


°G. 

°F. 

°G. 

op 

1165 

2129 

1190 

2174 

1180 

2156 

1205 

2201 

1190 

2174 

1230 

2246 

1210 

2210 

1250 

2282 

1225 

2237 

1260 

2300 

1250 

2282 

1285 

2345 

1260 

2300 

1305 

2381 

1285 

2345 

1325 

2417 

1310 

2390 

1335 

2435 

1350 

2462 

1350 

2462 

1390 

2534 

1400 

2552 

1410 

2570 

1435 

2615 

1450 

2642 

1465 

2669 

1465 

2669 

1475 

2687 

1485 

2705 

1490 

2714 

1515 

2759 

1520 

2768 

1520 

2768 

1530 

2786 


When heated at 100®C. per hr. 


Deg. C. 

Deg. F. 

1580 

2876 

1595 

2903 

1605 

2921 

1615 

2939 

1640 

2984 

1650 

3002 

1680 

3056 

1700 

3092 

1745 

3173 

1760 

3200 

1785 

3245 

1810 

3290 

1820 

3308 

1835 

3335 

1865 

3389 

1885 

3245 

1970 

3578 

2015 

3659 


Scale 

Range 

Yellow 

Albany slip melts 

Yellow 

Yellow 

Yellow 

Commercial white 
feldspar melts 

White 


White 

China, porcelain, 
abrasive wheels, 

White 

electrical por- 
‘ celain, fire bricks 

Brint. white 
Brint. white 
Brint. white ^ 
Brint. white 

Spark plugs. 

Brilliant 

high tension electrical 

white 

porcelain 

Brint. white 
Brint. white 
Brint. white 
Brint. white , 


Dazzling . 
white 

Chrome and 
silica bricks; 
fusion tests of 

Dzing. white 
Dzing. white 

, No. 2 fire brick. 

" No. 2 fire brick melts 

Dzing. white 
Dzing. white 
Dzing. white > 
Dzing. white ^ 
Dzing. white 
Dzing. white 

No. 1 fire brick 
^ melts 

Dzing. white 

Fusion tests of 

Dzing. white 

No. 1 fire bri?.k 

Dzing. white 


Dzing. white 
Dzing. white 
Dzing. white 

Fusion tests of 
' bauxite, alumina and 

Dzing. white 
Dzing. white 
Dzing. white 

synthetic refractories 

Dzing. white 

1 Alumina melts 




SITION OF PYROMETRIC CONES 



Composition in 

Parts by Weight 




NazO KzO 

CaO 

FezOj 

PbO 

AI 2 O 3 

SiOz 

BzOi 

^ 0 ? 

0.3 

0.7 



0.5 

4 


4 

0.3 

0.7 



0.5 

5 


5 

0.3 

0.7 



0.6 

6 


6 

0.3 

0.7 



0.7 

7 


7 

0.3 

0.7 



0.8 

8 


8 

0.3 

0.7 



0.9 

9 


9 

0.3 

0.7 

.... 


1.0 

10 


10 

0.3 

0.7 



1 .2 

12 


11 

0.3 

0.7 



1 .4 

14 


12 

0.3 

0.7 



1.6 

16 


13 

0.3 

0.7 



1 .8 

18 


14 

0.3 

0.7 



2.1 

21 


15 

0.3 

0.7 



2.4 

24 


16 

0.3 

0.7 



2.7 

27 


17 

0.3 

0.7 



3.1 

31 


18 

0.3 

0.7 



3.5 

35 


19 

0.3 

0.7 



3.9 

39 


20 

0.3 

0.7 



5.4 

54 


23 

0.3 

0.7 



7.2 

72 


26 

0.3 

0.7 



20.0 

2 d 0 


27 





1 .0 

10 


28 





1 .0 

8 


29 





1 .0 

6 


30 





1 .0 

5 


31 





1 .0 

4 


32 





1.0 

3 


33 





1.0 

2.5 


34 



.... 


1.0 

2 


35 





1.0 

1.5 


36 

.... .... 

.... 



1.0 

1.25 


37 





1.0 

1.00 


38 

Cones Nos. 39, 40, 41 




1.0 

0.75 


39 

and 42 were heated 




1 .0 

0.50 


40 

at 600®C. per hour. 




1 .0 

0.05 


41 





1.0 

0.00 


42 
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A SHORT GLOSSARY OF CERAMIC TERMS 

Compiled by F. C. SMITH, B. S. (Chem. Eng.) and R. O. HUMMEL 
of The Harshaw Chemical Co., Cleveland, Ohio. 


Albany slip, a natural glaze burning 
brown to black. 

Anneal, to relieve strains by heat. 

Bait, a device for grabbing glass prior 
to drawing. 

Belleek, a soft translucent ivory porce- 
lain, usually very thin. 

Bisque (body), unglazed, fired clay- 
ware. 

Blunging, a mechanical mixing of clay 
or slip with water, and separating 
from sand and pebbles; washing. 

Body stain, cf. beramic colors. 

Bone china, a china made with a body 
containing bone ash. 

Casing, coating one piece of glass with 
another while hot. 

Casting (pottery), forming pottery by 
pouring slip into a porous mold; e. g. 
in plaster of Paris. 

Casting (glass), pouring glass from a 
crucible to a plate; flat glass. 

Ceramic, clay or siliceous products 
hardened by the action of heat. 

Ceramic colors — 

Body stains, colors used in the body. 
Engobe, colors used in a slip over a 
body or between the body and the 
glaze. 

Glass colors, fusible colors fired oyer 
glassware. 

Glaze stains, colorS used in the glaze. 
Lustres, organic solutions of metals 
which when applied to pottery and 
fired give iridescent metallic films. 
Overglaze, fusible colors fired over 
glazed ware. 

Underglaze, color applied over the 
body before glazing. 

China, translucent vitrified glazed 
opaque ware, body usually vitrified 
before glazing. 

Cloisonne (enamel), colored vitrified 
enamel on a metal base in which the 
different colors are separated by metal 
strips. 

Cloisonne ware, colored pottery in 
which the different colored glazes are 
separated by a narrow line of hard 
black glaze. 

Colors, cf. ceramic colors. 

Cones, pyramid shaped fusible bodies 
of progressive softening order, em- 
ployed as a guide in determining the 
finishing point of the ceramic kiln. 

Continuous furnace or lehr, a fur- 


nace or lehr in which the firing takes 
place in a continuous operation. 

Copper heads, copper colored spots in 
ground coat enamel. 

Cords, variations in the density of glass. 

Crackle (Craquelle), cracks in glaze due 
to crazing and which are sometimes 
produced intentionally. 

Cranny, the sharp edge of a marver. 

Crawl, a grouping of glaze, slip, or 
enamel during drying or firing, gen- 
erally due to fineness of particles. 

Crazing, the development of fine cracks 
caused by excessive contraction of a 
glaze or enamel. 

Decalcomania, designs produced on 
enamels, pottery, or glass by trans- 
ferring to them vitreous colors on 
paper and then firing. 

Dcflocculation, a dispersion of par- 
ticles and agglomerates resulting in 
thinning the suspension; an excess of 
electrolytes; long; sol. 

Devitrification, the crystallization of a 
vitreous material. 

Dipping, an application of glaze or 
enamel by immersion and allowing the 
excess to drain off. 

Draw, absorption of glaze by an un- 
glazed surface nearby during firing. 

Dunting, splitting of claywares due to 
silica inversion. 

Egg shell, incomplete vitrification; cf. 
devitrification. 

Enamel, a fusible vitreous coating for 
metals or claywares at low tempera- 
tures; an opaque coating. 

Enamel frit, cf. frit. 

Encaustic tile, a variety of tile having 
an inlaid design of a different color 
from that of the body of the tile; the 
term is now sometimes used to desig- 
nate any dry pressed tile with a col- 
ored slip. 

Engobe, cf. ceramic colors. 

Faience, a general term covering “col- 
ored clay l)odies glazed”; named after 
the town of Faenza, Italy. 

Fining, removing small gas bubbles 
from molten glass; planing. 

Firing racks, refractory racks or boxes 
for holding ware while firing. 

Fishscaling, small fish-scale shaped 
chips jumping or chipping from 
enamel. 

Flashing, coating a piece of glass with 
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a thin layer of colored glass while hot. 

Flocculation, the agglomeration of 
particles by the addition of electrolytes 
to give a proper consistency for dip- 
ping, casting, or spraying, setting-up; 
short; thickening. 

Flux, a material or mixture having a 
low melting point; the first to fuse at 
a definite temperature. 

Frit, any fused substance or mixture 
quenched ; enamel frit ; glaze frit. 

Gathering, the collecting of glass on a 
blow-pipe. 

Glass colors, cf. ceramic colors. 

Glaze, vitrifiable coating for brick, 
bisque, porcelain, or pottery, or stone- 
ware body. 

Glaze frit, d.frit. 

Glaze stain, cf. ceramic colors. 

Glory hole, a furnace for reheating 
glass. 

Glost, a term applied to glazed ware. 

Glost kiln, a kiln for firing glaze. 

Graining, the application and firing of 
a net work of one colored enamel or 
glaze over another colored enamel or 
glaze to imitate a natural wood or 
marble finish. 

Green ware, formed but unfired pot- 
tery. 

Grog, crushed bisque fire-brick, saggers, 
crucibles, or calcined clay. 

Hacking, a stacking of cl ay wares with- 
out the aid of stilts or saggers. 

Hairlines, the fine lines appearing in 
fired enamel. 

Intermittent kiln or lehr, a furnace 
or lehr that is loaded, fired, allowed to 
cool and unloaded; intermittent 
charges. 

Jacks, cf. siilts. 

Jigger, a machine for shaping pottery 
by means of a rotating mold and a 
profile tool. 

Jumpers, small chips of enamel that 
jump from finished surface. 

Kiln, a furnace or oven for firing pot- 
tery. 

Lehr, a furnace for annealing or decor- 
ating glass. 

Lustres, cf. ceramic colors. 

Majolica, a rather general term for a 
''colored, enameled, clay body; named 
after the Island of Majorca. 

Marver, a polished stone or steel plate 
for working glass while blowing. 

Monkey pots, small crucibles for ex- 
perimental glass melts. 

Mosaic, the union of pieces of colored 


glass, stone, tile, etc. to form an ar- 
tistic design, laid in metal, cement, 
etc. 

Muffle furnace or kiln, a furnace or 
kiln so constructed that the space in 
which the ware is fired does not come 
in contact with fire or furnace geises. 

Overglaze, cf. ceramic colors. 

Parison, glass on the blow-pipe ready 
for final blowing. 

Pin, cf. stills. 

Pin holes, holes left by the bursting of 
a blister during firing. 

Planing, cf. fining. 

Porcelain, a vitrified ware, generally 
translucent, made by one firing only. 

Pot, a container for smelting. 

Potters’ wheel, a wheel for rotating 
plastic clay in forming ware by hand. 

Pottery, a term commonly used to in- 
clude all articles made of clay, or clay 
and mineral mixtures, and hardened 
by fire ; in present usage the term does 
not include structural, refractory, op 
glass wares, or insulators. 

Pugging, the intimate wet mixing of 
body constituents. 

Punty, a tool upon which glass shapes 
are handled. 

Pyrometric cone, cf. cones. 

Refractory, having resistance to melt- 
ing or fusion; a ware that does not 
fuse under 1500°C. 

Saggers, refractory containers in which 
pottery is stacked for firing. 

Seeds, the small bul)bles in glass. 

Seger cones, cf. cones. 

Semi-vitreouschina, semi-porous china. 

Setters, a refractory support in which 
chinaware, tile, etc. are placed for 
firing. This ware is supported on its 
own base or its contour rests on sand, 
no stilts being used. 

Setting-up, cf. flocculation. 

Sherds (shords), broken saggers and 
bisque. 

Shiners, shiny spots in enamel caused 
by fish-scaling or jumpers. 

Shivering, a glaze or enamel expanding 
excessively on firing; chips. 

Shords, cf. sherds. 

Short, cf. flocculation. 

Slip, a siliceous material (clay, glaze, 
engobe, or enamel) in aqueous sus- 
pension. 

Slushing, the application of a heayy- 
bodied enamel or glaze by dipping 
and shaking off the excess. 

Spalling, a disintegration on the sur- 
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face of refractories, due to continued 
expansion and contraction, or to the 
formation of salts and the swelling of 
salts in service. 

Spitout, a glaze defect conceded to be 
due to moisture in the body and 
which appears on refiring to the 
decorating temperature. 

Spurs, cf. stilts. 

Stilts, refractory pieces for supporting 
or separating ware in saggers during 
burning; various shapes are known as 
pins, jacks, spurs, or thimbles, etc. 

Stones, refractory lumps in glass. 

Tank, a furnace for smelting glass. 

Tearing, cracks appearing in enamel 
during drying. 

Terracotta, buff burned porous clay- 


ware used for interior and exterior 
decoration; sometimes glazed in colors. 

Thickening, cf. flocculation. 

Thimbles, cf. stilts. 

Throwing, hand-forming pottery on a 
potter’s wheel. 

Tile, a fired clay body, white or colored, 
glazed or unglazed, porous or vitri- 
fied, in structural shapes; varieties 
are named according to method of 
manufacture and use; e.g. drain, 
encaustic, floor, hollow, mosaic, quar- 
ry, wall, etc. 

Underglaze, cf. ceramic colors. 

Watermark, discoloration of enameled 
or glazed ware after firing caused by 
an accumulation of soluble salts dur- 
ing drying. 


COMMONLY USED CERAMIC MATERIALS 
Composition, Formula, Trade Name, and Synonym 

Compiled by F. C. SMITH, B. S. (Chem. Eng.) and R. O. HUMMEL 
of the Harshaw Chemical Co., Cleveland, Ohio 

See also the table Common or Trade Names of Chemicals with Synonyms and Formulas ^ 
and the tables on Minerals. 


Material 

Essential Composition 

Formula 

Adularia 

Albite 

Cf. potash feldspar 

Cf. feldspar 

Al203*6§iO2 

Na20-Al203*6Si02 

Al203*Si02 

Andalusite 

Aluminum silicate 

Anorthita 

Cf. lime feldspar 

Ca0'Al203*2Si02 

Apatite 

Aragonite 

Tri-calcium phosphate 

Cf. calcite 

(CaF)Ca 4 (P 04 ) 3 dbCI 

Ca CO 3 

Baddeleyite 

Zirconium oxide 

ZrOz 

Baryta 

Barium oxide 

BaO 

Barytes (Barite) 

Barium sulfate 

BaS04 

Bauxite 

Hydrated aluminum oxide 

AI203-2H2C 

3BoO-Al203-6Si02 

Beryl 

Beryllium aluminum silicate 

Biotite 

Cf. magnesia mica 


Blano-fixe 

Barium sulfate 

BaS04 

Blue vitriol 

Copper sulfate 

CuS04-5H20 

Bone ash 

Calcium phosphate 

xCas (P04)2 


and carbonate 

-Fy CaC03 

N a* B 4 O 7 * 1 0 H 2 O 

Borax 

Sodium tetra-borate 

Boric (Boracic) acid 

Boric hydrate 

8203*3 H2O 

Brown acid 

Impure boric hydrate 

B203*3H20 

Calcite 

Calcium carbonate , 

CaC03 

Calcothar 

Calcined copperas 

Fe203 

Celestite 

Strontium sulfate 

SrS04 

Chalk 

Calcium carbonate 

CaCOj 

Chile niter (nitre) 

Sodium nitrate 

NaNO} 

Chile saltpeter 

Sodium nitrate 

NaN03 

China clay 

Hydrated aluminum silicate 

Al203*2Si02*2H20 

Chromite 

Ferrous chromite 

Fe0*Cr203 

Colemanitf* 

Calcium borate 

2Ca0*3B203*5H20 

FeS04*7H20 

Copperas 

Ferrous sulfate 

Cornwall stone 

Soda-potash aluminum silicate 

Indefinite 

Cristobal! te 

Silicon dioxide 

Si 02 

Fe203 

SNaF-AIFj 

Crocus martis 

Ferric oxide 

Cryolite 

Sodium aluminum fluoride 

Cullet 

Scrap glass 

Indefinite 

Cyanite (Kyanite) 

Aluminum silicate 

Al203*SiO2 

Al203*H2(5 

Dias pore 

Hydrated aluminum oxide 
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COMMONLY USED CERAMIC MATERIALS 


Material 

Essential Composition 

Formula 

Diatomaceous earth 

Silicon dioxide 

SiOz 

Oiopside 

Calcium magnesium silicate 

Ca 0 *Mg 0 - 2 Si 02 

Dolomite 

Calcium magnesium carbonate 

CaC 03 * MgC 03 

English chalk 

Calcium carbonate 

CaC 03 

Epsom salts 

Magnesium sulfate 

MgS04-7H20 

Feldspars 



Albite (soda) 

Sodium aluminum silicate 

Na26-Al203*6Si02 

Anorthite (lime) 

Calcium aluminum silicate 

CaO* Al 203 * 2 Si 02 

Orthoclase (potash) 

Potassium aluminum silicate 

K20*Al203*6Si02 

Flints 



Cristobalite 

Silicon dioxide 

SiOz 

Diatomaceous earth 

Silicon dioxide 

SiOz 

Ganister 

Silicon dioxide 

SiOz 

Kieselguhr 

Silicon dioxide 

SiOz 

Quartz 

Silicon dioxide 

SiOz 

Sand 

Silicon dioxide 

SiOz 

Silica 

Silicon dioxide 

SiOz 

Tridymite 

Silicon dioxide 

SiOz 

Tripoli 

Silicon dioxide 

SiOz 

Fluorite 

Calcium fluoride 

CaFz 

Fluorspar 

Calcium fluoride 

CaFz 

French chalk 

Hydrated magnesium silicate 

3Mg0-4Si02'H20 

Ganister 

Silicon dioxide 

SiOz 

Gibbsite 

Hydrated aluminum oxide 

AIzOs-SHzO 

Granite 

Mixture of feldspar, mica and 

Indefinite 


quartz 


Gypsum 

Calcium sulfate 

CaS 04 * 2 H 20 

Heavy spar 

Barium sulfate 

BaS 04 

Hematite 

Ferric oxide 

Fe^3 

Ilmenite 

Ferrous titanate 

FeO-TiOz 

Kaolin 

Hydrated aluminum silicate* 

Al 203 * 2 Si 02 * 2 H 20 

Kaolinite 

Hydrated aluminum silicate** 

Al 203 * 2 Si 02 * 2 H 20 

Kieselguhr 

Silicon dioxide 

SiOz 

Lepidolite 

Lithia mica 

Indefinite 

Leucite 

Hydrated potassium silicate 

K20-Al203*4Si02 

Lime (quick) 

Calcium oxide 

CaO 

Lime stone 

Calcium carbonate 

CaC 03 

Limonite 

Hydrated ferric oxide 

2Fe203-3H20 

Litharge 

Lead oxide 

PbO 

Magnesia 

Magnesium oxide 

MgO 

Magnesite 

Magnesium carbonate 

MgC 03 

Magnetite 

Ferrous-ferric oxide 

Fe 304 

Marble 

Calcium carbonate 

Ca CO 3 

Marcasile 

Iron sulfide 

FeSz 

Marl 

Mixture of calcium carbonate 

Indefinite 


and lay 


Mica 

Mixed hydrated aluminum 



silica tes 


(magnesia) (Biotito) 

Magnesium aluminum silicate 

H 2 K(Mg,Fe) 3 (AI,Fe)(Si 04)3 

(potash) (Muscovite) 

Potassium aluminum silicate 

HzK AI 3 ( 8104)3 

Minium (red lead) ' 

Plumbus plumbate 

Pb304 1 

Monazite sand 

Rare earth phosphates 

Indefinite 

Mullite 

Aluminum silicate 

3Al203'2Si02 

Muscovite (potash mica) 

Potcissium aluminum silicate 

H 2 KAI 3 (Si04)3 

Niter (nitre) 

Potassium nitrate 

KNO 3 

Niter (nitre) cake 

Mixture of sodium sulfate and 

xNaHS04 + yNa2S04 


bisulfate 


Ochre 

Mixture of clay, ferric hydroxide Indefinite 


and lime 


Orthoclase (feldspar) 

Potassium aluminum silicate 

K20*Al203-6Si02 

Paris white 

Calcium carbonate 

CaC 03 

Pearl ash 

Potassium carbonate 

K 2 CO 3 

Pegmatite (granite) 

Mixture of feldspar, mica and 

Indefinite 

Plaster of Paris 

Calcium sulfate 

CaS04*!/2H20 

Powder blue 

Cobalt silicate 

Indefinite 

Pyrite (pyrites) 

Iron sulfide 

FeSz 

Pyrolusite 

Manganese dioxide 

MnOz 

Quartz 

Silicon dioxide 


Quick lime 

Calcium oxide 

CaO 

Red lead (minium) 

Plumbus plumbate 

Pb304 

Rock salt 

Sodium chloride 

NaCI 

Rouge 

Ferric oxide 

FezOs 

Rutile 

Titanium oxide 

TiOz 


♦Amorphous 

♦♦Crystalline 
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COMMONLY USED CERAMIC MATERIALS 










MELTING POINTS OF SOME COMPOUNDS 
IN COMMON USE IN CERAMICS 
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^Dissociates ♦♦♦Deforms: liquid +AI 2 O 3 

♦♦In vacuo ♦*♦* Dissociates 


SILICON DIOXIDE INVERSION TABLE 

Compiled from the values given in the Inlernaiional Critical Tables, published by 
McGraw-Hill Book Co., New York, and Mellor: A Comprehensive Treatise on In- 
organic and Theoretical Chemistry, published by Longmans, Green and Co., New York. 


Crystalline 

Variety 

Inversion 
Temperature, °C. 


Crystalline 

Variety 

Inversion 
Temperature, ♦C. 

aQuartz 

Stable to 575 


Pi Tridymite 

Stable to 163 

PQuartz 

Stable to 870^10 


P 2 Tridymite 

Stable to 1470 

^2 Tridymite 

Stable to 1470 ±10 


pCristobalite 

Melts at 1625 

^Cristobalite 

Melts at 1625-1710 


aCristobalite 

Stable to 225 

aTridymIte 

Stable to 117 


pCristobalite 

Melts at 1625 









COEFFICIENTS OF CUBICAL EXPANSION 
FOR VARIOUS SOLIDS 

The table below gives the average value over the raMe from room temperature to 
the melting point expressed in millimeters per degree Centigrade, as determined by 
Winkelmann and Schott, and Mayer and Havas. See also Landrum, (1918), 

published by The Harshaw Chemical Co., Cleveland, Ohio. See also the table Co- 
efficients of Cubical Expansion for Liquids and Solutions. 


Substance 

Coefficient 

AIF3 

4.4X10-7 

AI2O3 

5.0X10-7 

A82O5 

2.0X10-7 

B2O3 

0.1 X10-7 

BaO 

3.0X10-7 

BeO 

4.7X10-7 

CaF2 

2.5X10-7 

CaO 

5.0X10-7 

Ce 02 

4.2X10-7 

CoO 

4.4X10-7 

Cr 203 

5.1 X10-7 

CuO 

2.2X10-7 

Fe 203 

4.0X10-7 

K2O 

8.5X10-7 

LiOz 

2.0X10-7 

MgO 

0.1 X10-7 


Substance CoefTicient 


MnOz 

2.2X10-7 

NaF 

7.4X10-7 

NasAIFe 

7.4X10-7 

NazO 

10.0X10-7 

*NaSb 03 

4.6X10-7 

NiO 

4.0X10-7 

P2O5 

2.0X10-7 

PbO 

4.2X10-7 

SbzOs 

3.6X10-7 

SIO2 

0.8X10-7 

SnOz 

2.0X10-7 

ThOz 

6.3X10-7 

TiOz 

4.1 X10-7 

ZnO 

1 .8X10-7 

ZrOz 

2.1 X10-7 

♦Calculated 



BALL MILL SPEEDS 

For the mathematics of the ball mill, see E. W. Davis, Am. Inst. Min. and Met. 
Eng. Vol. 61 (1920), and Haultain and Dyer, Canadian Inst. Min. and Met.y June 
19 ^. 

Diameters being equal the efficient speed of a ball mill depends upon the size and 
amount of the pebbles or balls, slippage between the lining of the mill and the charge 
(consistency ), and the size of the charge. 

In general practice the ball mill is first half filled with balls or pebbles, and then 
halfas much enamel or glaze is added, and the required water if it is to be wet ground. 

The speeds in the table given below eure an average covering a large variety of 
materials and conditions. 


Inside Diameter 

Speed of 

of BaU MiU 

BaU Mill 

in Feet 

in RPM* 

8.0 

12 to 14 

7.5 

16 to 18 

6.0 

17 to 20 

5.0 

20 to 23 

4.6 

22 to 24 

4.0 

23 to 27 


Inside Diameter 

Speed of 

of BaU MiU 

BaU MiU 

in Feet 

in RPM* 

3.5 

25 to 28 

3.0 

26 to 30 

2.5 

30 to 38 

2.0 

35 to 40 

1.5 

40 to 53 

1 .0 

42 to 55 

Laboratory 

50 to 85 

mills 



*For dry mills use the higher values. 
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FORMULAS FOR CALCULATING PHYSICAL PROPERTIES OF CERAMIC 

MATERIALS 

Reprinted from 1928 Standards Report Amer. Ceramic Society ^ by permission. 

1. DETERMINATION OF WATER IN CERAMIC MATERIALS 
Dry a 200 gram sample to constant weight at 110-50°C. 

%H.O=^^^^X100 

w 

W = weight of material received 

D = weight of material after drying to constant weight 

2. DETERMINATION OF TOTAL LINEAR DRY AND FIRED SHRINK- 

AGE 

Green bar size 21^" X4J^"X9"; gauge marks 8" apart 
Fire to ]400°C. in not less than 5 hrs.; natural cooling 

% Shrinkage = ~ ^ XlOO 

Lw 

Lw = length of specimen in plastic state 
Lb = length of specimen after firing to 1400°C. 

3. DETERMINATION OF WATER OF PLASTICITY 

T= Wp-Wd 
Wd 

T ~ % water of plasticity 
Wp = weight of plastic test piece 
Wd = weight of dry test piece 


4 . DETERMINATION OF SHRINKAGE WATER 
Vp-Vd 


t, = 


Wd 


XlOO 


ti = % shrinkage water 


Vp = plastic volume in cc. 
Vd =dry volume in cc. 

Wd ==dry weight in grams 


5. DETERMINATION OF PORE WATER 

^T— ti 

ti == % shrinkage water 
t* — % pore water 
r == % water of plasticity 


6. DETERMINATION % VOLUME SHRINKAGE 

b= XlOO 

Vd 

b = % volume shrinkage 
Vp«= plastic volume 
Vd=dry volume 


7. DETERM INATION OF LINEAR SHRINKAGE 

— "W 

a = % linear shrinkage 



FORMULAS FOR CALCULATING PHYSICAL PROPERTIES OF CERAMIC 

MATERIALS 

8. DETERMINATION OF THE TRUE SPECIFIC GRAVITY 


(w-p)- (W2-W1 ) 

Gt = true specific gravity 

w = weight of stoppered pycnometer and sample 
p= weight of stoppered pycnometer 
Wi = weight of stoppered pycnometer filled with water 
W 2 == weight of stoppered pycnometer sample and water 


9. 


DETERMINATION OF APPARENT POROSITY 
T, Sf-Wf 


Vf 


XlOO 


P = % apparent porosity 

Sf = weight of saturated fired test piece in grams 
Wf = weight of fired test piece in grams 
Vf= volume of tired test piece in cc. 


10. DETERMINATION OF VOLUME CHANGE 

b,= :^xioo 

Vd 

t>i = % volume change 

Vd= volume of the dry test piece in cc. 


11. DETERMINATION OF APPARENT SPECIFIC GRAVITY 
G= Wf 


12 . 


Vf- (Sf ~Wf ) 

G== apparent specific gravity 


DETERMINATION OF BULK SPECIFIC GRAVITY 

Wf 
Vf 

Gb=bulk specific gravity 


Gb = 


13. DETERMINATION OF MODULUS OF RUPTURE 
3PL 


M = 


2bd2 


M= modulus of rupture in kg./sq. cm. 

P = breaking load in kg. (read to nearest 0.1 kg.) 
L = distance between knife edges in cm. 
b = breadth of bar in cm. 
d = depth of bar in cm. 


14. DETERMINATION OF TRANSVERSE STRENGTH 
8PL 

ird^ 


M = 


M = modulus of rupture 
P = load in pounds at rupture 
L^ distance between supports 
d =* diameter of specimen in inches 


IT « 3.1416 



871 


FORMULAS FOR CALCULATING PHYSICAL PROPERTIES OF CERAMIC 

MATERIALS 

SHRINKAGE CONVERSION TABLES 

For a complete explanation of the following tables, the reader is referred to the 
original paper by WESTMAN, Jour. Am. Ceramic Soc. 11, No. 9, p. 715, (1928). 
Copyright by A. E. R. Westman, reprinted by permission. 


Relations Between Linear and Volume Change 

Nature of Percentage Equations’*' for converting Percentege 

change basis Volume change to li near chemge Linear change to volume change basis 

[Initial ^ ^ ^ h r / ^ \ ^ 


Expeuosionj 


values 

Final 

a 

values 




values 
-| Initial 
values 


Nature 
of change 


Con- 

traction 

(or 

shrink- 

age) 


Conversion of Percentage Basis 

Equations ♦for converting 

Nature of change in size Percentage of initial value to final Percentage of final value to initial 



value 


value 

Expansion 

lOOd 
“ 100+d 

d = 

lOOc 
100 -c 

Contraction 

lOOd 

c= 

d = 

100c 

100 -d 


lOO+c 


Calculation of Design Factors, Combination of Changes 


Percentage 

Nature of changes basis 
f Initial 


Both expansions 


values 

Final 


values 


Equation^ for calculating 



resultant per cent 

Percentage 


change 


basis 

Nature of changes 

Z=X+Y-f 

XY 

Final 

1 


100 

values 

^Both contractions 



Initial I 

(or shrinkages) 

Z=X+Y- 




100 

values , 



♦In the equations, a^% linear change, 6 = % volume change, c — % change based on final value, and 
J — % change based on initial value; substitutions are to be made arithmetically. Z=% resultant 
change or overall change,X*% change in first process (e.g. drying), and Y—% change in second 
process (e.g. firing); if X and Y are percentages of final values, Z will be a percentage of the final value. 
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SHRINKAGE CONVERSION TABLE 
TABLE I 

Four Figure Table for Converting: 

(1) Volume Drying Shrinkage (per cent of plastic volume) to Linear Drying^ 
Shriiikage (per cent of plastic length), 

(2) Volume Firing Shrinkage (per cent of unfired or dry volume) to Linear Firing 
Shrinkage (per cent of unfired or dry length), and 

(3) Volume Expansion (per cent of final volume) to Linear Expansion (per cent 
of final length). 


Per csent 

volume 0,0 
change 


26 9.56 

I 27 9.95' 

28 10.37 

29 10.79 

30 11.21 


9.550 9.590 

9.959 10.00 


31 11.63 

32 12.06 

33 12.50 

34 12.93 


41 16.13 

42 16.60 

43 17.09 

44 17.57 
46 18.07 


Per cent volume change 


Per cent linear change 


0. 

100 

0.134 

0. 

.167 

0. 

435 

0. 

469 

0, 

503 

0. 

.773 

0 

.806 

0 

.840 

1. 

.112 

1. 

.146 

1 

.181 

1 . 

455 

1. 

.489 

1, 

.523 

1. 

799 

1. 

834 

1. 

868 

2. 

146 

2. 

181 

2. 

,216 

2. 

495 

2. 

530 

2. 

565 

2. 

.847 

2 

.882 

2, 

,918 

3. 

201 

3. 

237 

3. 

273 

3. 

559 

3. 

594 

3. 

630 

3. 

918 

3. 

954 

3. 

990 

4. 

281 

4. 

317 

4. 

,354 

4. 

646 

4. 

683 

4. 

719 

5. 

014 

5. 

051 

5. 

088 

5. 

385 

5. 

422 

5. 

459 

5, 

.759 

5 

.797 

5 

.834 

6. 

136 

6. 

174 

6. 

212 

6. 

515 

6. 

553 

6. 

592 

6. 

899 

6. 

937 

6. 

975 

7. 

284 

7. 

323 

7. 

362 

7. 

674 

7. 

713 

7. 

752 

8. 

067 

8. 

106 

8. 

146 

8. 

463 

8. 

503 

8. 

543 

8. 

862 

8. 

903 

8. 

943 

9. 

265 

9. 

306 

9. 

346 

9. 

672 

9. 

713 

9. 

754 

10. 

08 

10. 

12 

10. 

16 

10. 

50 

10. 

54 

10. 

58 

10. 

91 

10. 

96 

11. 

00 

11. 

34 

11. 

38 

11. 

42 


Differ- 

0.9 ences 


0.301 .034 
0.638 .034 
0.976 .034 
1.317 .034 
1.661 .034 


2.355 .035 
2.706 .035 
3.059 .035 
3.415 .036 
3.774 .036 

4.135 .036 
4.500 .036 
4.866 .037 
5.236 .037 
5.609 .037 

5.984 .037 
6.363 .038 
6.745 .038 
7.130 .038 
7.518 .039 

7.909 .039 
8.304 .039 
8.702 .040 1 
9.104 .040 
9.509 .040 

9.918 .040 
10.33 . 040 

10.75 . 040 

11.17 .040 

11.59 . 040 


46 18.57 

47 19.07 

48 19.59 

49 20.10 

50 20.63 
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SHRINKAGE CONVERSION TABLE 

TABLE II 

Four Figure Table for Converting: 

(1) Volume Drying Shrinkage (per cent of dry volume) to Linear Drying Shrink- 
age (per cent of dry length), 

(2) Volume Firing Shrinkage (per cent of fired volume) to Linear Firing Shrink- 
age (per cent of fired length), and 

(3) Volume Expansion (per cent of initial volume) to Linear Expansion (per cent 
of initial length). 







Per cent volume change 





1 











Liiner- 

volume 0.0 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

0.9 

ences 

cniu 


















Per cent linear change 






0.000 

0.033 

0.067 

0.100 

0.133 

0.166 

0.200 

0.233 

0.266 

0.299 

.osT 

1 

0.332 

0.365 

0.398 

0.431 

0.464 

0.497 

0.530 

0.563 

0.596 

0.629 

.033 

2 

0.662 

0.695 

0.728 

0.761 

0.794 

0.826 

0.859 

0.892 

0.925 

0.957 

.033 

3 

0.990 

1.023 

1 .055 

1.088 

1.121 

1 .153 

1 .186 

1 .218 

1 .251 

1 .283 

.033 

4 

1 .316 

1.348 

1 .381 

1.413 

1.446 

1.478 

1.510 

1.543 

1.575 

1.607 

.032 

5 

1.640 

1 . 672 

1.704 

1.736 

1 .769 

1 .801 

1.833 

1.865 

1 .897 

1 .929 

.032 

6 

1 .961 

1.993 

2.025 

2.057 

2.089 

2.121 

2.153 

2.185 

2.217 

2.249 

.032 

7 

2.281 

2.313 

2.345 

2.376 

2.408 

2.440 

2.472 

2.503 

2.535 

2.567 

.032 

8 

2.599 

2.630 

2.662 

2.693 

2.725 

2.757 

2.788 

2.820 

2.851 

2.883 

.032 

9 

2.914 

2.946 

2.977 

3.009 

3.040 

3.071 

3.103 

3.134 

3.165 

3.196 

.031 

10 

3.228 

3.259 

3.291 

3.322 

3.353 

3.384 

3.415 

3.446 

3.478 

3.509 

.031 

11 

3.540 

3.571 

3.602 

3.633 

3.664 

3.695 

3.726 

3.757 

3.788 

3.819 

.031 

12 

3.850 

3.881 

3.912 

3.943 

3.973 

4.004 

4.035 

4.066 

4.097 

4.127 

.031 

13 

4.158 

4.189 

4.219 

4.250 

4.281 

4.311 

4.342 

4.373 

4.403 

4.434 

.031 

14 

4.464 

4.495 

4.525 

4.556 

4.586 

4.617 

4.647 

4.678 

4.708 

4.739 

.030 

15 

4.769 

4.799 

4.830 

4.860 

4.890 

4.921 

4.951 

4.981 

5.011 

5.042 

.030 

16 

5.072 

5.102 

5.132 

5.162 

5.192 

5.222 

5.253 

5.283 

5.313 

5.343 

.030 

17 

6.373 

5.403 

5.433 

5.463 

5.493 

5.523 

5.553 

5.583 

5.612 

5.642 

.030 

18 

5.672 

5.702 

5.732 

5.762 

5.791 

5.821 

5.851 

5.881 

5.910 

5.940 

.030 

19 

5.970 

6.000 

6.029 

6.059 

6.088 

6.118 

6.148 

6. 177 

6.206 

6.236 

.030 

20 

6.266 

6.295 

6.325 

6.354 

6.384 

6.413 

6.443 

6.472 

6.501 

6.531 

.029 

21 

6.560 

6.590 

6.619 

6.648 

6.678 

6.707 

6.736 

6.765 

6.795 

6.824 

.029 

22 

6.853 

6.882 

6.911 

6.940 

6.970 

6.999 

7.028 

7.057 

7.086 

7.115 

.029 

23 

7.144 

7.173 

7.202 

7.231 

7.260 

7.289 

7.318 

7.347 

7.376 

7.405 

.029 

24 

7.434 

7.463 

7.491 

7.520 

7.549 

7.578 

7.607 

7.635 

7.664 

7.693 

.029 

25 

7.722 

7.750 

7.779 

7.808 

7.836 

7.865 

7.894 

7.922 

7.951 

7.980 

.029 

26 

8.008 

8.037 

8.065 

8.094 

8.122 

8.151 

8.179 

8.208 

8.236 

8.265 

.028 

1 27 

8.293 

8.322 

8.350 

8.378 

8.407 

8.435 

8.463 

8.492 

8.520 

8.548 

.028 

28 

8.577 

8.605 

8.633 

8.661 

8.690 

8.718 

8.746 

8.774 

8.802 

8.831 

.028 

29 

8.859 

8.887 

8.915 

8.943 

8.971 

8.999 

9.027 

9.055 

9.083 

9.111 

.028 

30 

9.139 

9.167 

9.195 

9.223 

9.251 

9.279 

9.307 

9.335 

9.363 

9.391 

.028 

31 

9.418 

9.446 

9.474 

9.502 

9.530 

9.557 

9.585 

9.613 

9.641 

9.668 

.028 

32 

9.696 

9.724 

9.751 

9.779 

9.807 

9.834 

9.862 

9.890 

9.917 

9.945 

.027 

33 

9.972 

10.00 

10.02 

10.05 

10.08 

10.11 

10.14 

10.16 

10.19 

10.22 

.03 

34 

10.25 

10.27 

10.30 

10.33 

10.36 

10.38 

10.41 

10.44 

10.47 

10.49 

.03 

35 

10.52 

10.55 

10.58 

10.60 

10.63 

10.66 

10.68 

10.71 

10.74 

10.77 

.03 

36 

10.79 

10.82 

10.85 

10.87 

10.90 

10.93 

10.96 

10.98 

11.00 

11.03 

.03 

37 

11.06 

11.09 

11 .12 

11.14 

11.17 

11.20 

11.23 

11.25 

11.28 

11 .31 

.03 

38 

11.33 

11.36 

11.39 

11.41 

11.44 

11.47 

11.49 

11.52 

11.55 

11.57 

.03 

39 

11 .60 

11 .63 

11.65 

11 .68 

11.71 

11.74 

11.76 

11.79 

11 .82 

11.84 

.03 

40 

11.87 

11.90 

11.92 

11.95 

11,98 

12.00 

12.03 

12.05 

12.08 

12.11 

.03 

41 

12.13 

12.16 

12.19 

12.21 

12.24 

12.27 

12.29 

12.32 

12.35 

12.37 

.03 

42 

12.40 

12.43 

12.45 

12.48 

12.50 

12.53 

12.56 

12.58 

12.61 

12.64 

.03 

43 

12.66 

12.69 

12.71 

12.74 

12.77 

12.79 

12.82 

12.85 

12.87 

12.90 

.03 

44 

12.92 

12.95 

12.98 

13.00 

13.03 

13.05 

13.08 

13.11 

13.13 

13.16 

.03 

45 

13.19 

13.21 

13.24 

13.26 

13.29 

13.31 

13.34 

13.37 

13.39 

13.42 

.03 

46 

13.44 

13.47 

13.50 

13.52 

13.55 

13.57 

13.60 

13.62 

13.65 

13.68 

.03 

47 

13.70 

13.73 

13.75 

13.78 

13.81 

13.83 

13.86 

13.88 

13.91 

13.93 

.03 i 

48 

13.96 

13.99 

14.01 

14.04 

14.06 

14.09 

14.11 

14.14 

14.17 

14.19 

.03 

49 

14.22 

14.24 

14.27 

14.29 

14.32 

14.34 

14.37 

14.39 

14.42 

14.44 

.03 

50 

14.47 

14.50 

14.52 

14.55 

14.57 

14.60 

14.62 

14.65 

14.67 

14.70 

.03 
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SHRINKAGE CONVERSION TABLE 
TABLE III 

Four Figure Table for Converting: 

(1) Drying Shrinkage (per cent of plastic size) to Drying Shrinkage (per cent of 
dry size), 

(2) Firing Shrinkage (per cent of unfired or dry size) to Firing Shrinkage (per 
cent of fired size), and 

(3) Expansion (per cent of final size) to Expansion (per cent of initial size). 


Uncon- 
vertod " 




Unconverted percentage 




Differ 

percent- 0.0 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

0.9 

ences 

age 




Converted percentage 





0 

0.00 

0.100 

0.200 

0.301 

0.402 

0.503 

0.604 

0.705' 

0.806 

0.908 

.101 

1 

1.010 

1.112 

1.215 

1.317 

1.420 

1.523 

1.626 

1.729 

1.833 

1.937 

.103 

2 

2.041 

2.145 

2.249 

2.354 

3.459 

3.564 

2.670 

2.775 

2.881 

2.987 

.105 

3 

3.093 

3.199 

3.306 

3.413 

3.520 

3.627 

3.734 

3.842 

3.950 

4.058 

.107 

4 

4.167 

4.275 

4.384 

4.493 

4.603 

4.712 

4.822 

4.932 

5.042 

5.152 

.110 

5 

5.263 

5.374 

5.485 

5.597 

5.708 

5.820 

5.932 

6.045 

6.157 

6.270 

.112 

6 

6.383 

6.496 

6.610 

6.724 

6.838 

6.952 

7.066 

7.181 

7.296 

7.411 

.114 

7 

7.527 

7.643 

7.759 

7.875 

7.991 

8.108 

8.225 

8.342 

8.460 

8.578 

.117 

8 

8.696 

8.814 

8.932 

9.051 

9.170 

9.290 

9.409 

9.529 

9.649 

9.769 

.119 

9 

9.890 

10.01 

10.13 

10.25 

10.38 

10.50 

10.62 

10.74 

10.86 

10.99 

.12 

10 

11.11 

11.23 

11.36 

11.48 

11.61 

11.73 

11.86 

11.98 

12.11 

12.23 

.12 

11 

12.36 

12.49 

12.61 

12.74 

12.87 

12.99 

13.12 

13.25 

13.38 

13.51 

.13 

12 

13.64 

13.77 

13.90 

14.03 

14.16 

14.29 

14.42 

14.55 

14.68 

14.81 

.13 

13 

14.94 

15.07 

15.21 

15.34 

15.47 

15.61 

15.74 

15.87 

16.01 

16.14 

.13 

14 

16.28 

16.41 

16.55 

16.69 

16.82 

16.96 

17.10 

17.23 

17.37 

17.51 

.14 

15 

17.65 

17.79 

17.92 

18.06 

18.20 

18.34 

18.48 

18.62 

18.76 

18.91 

.14 

16 

19.05 

19.19 

19.33 

19.47 

19.62 

19.76 

19.90 

20.05 

20.19 

20.34 

.14 

17 

20.48 

20.63 

20.77 

20.92 

21.07 

21 .21 

21.36 

21.51 

21 .65 

21 .80 

.15 

18 

21.95 

22.10 

22.25 

22.40 

22.55 

22.70 

22.85 

23.00 

23.15 

23.30 

.15 

19 

23.46 

23.61 

23.76 

23.92 

24.07 

24.22 

24.38 

24.53 

24.69 

24.84 

.15 

20 

25.00 

25.16 

25.31 

25.47 

25.63 

25.79 

25.94 

26.10 

26.26 

26.42 

.16 

21 

26.58 

26.74 

26.90 

27.06 

27.23 

27.39 

27.55 

27.71 

27.88 

28.04 

.16 

22 

28.21 

28.37 

28.53 

28.70 

28.87 

29.03 

29.20 

29.37 

29.53 

29.70 

.17 

23 

29.87 

30.04 

30.21 

30.38 

30.55 

30.72 

30.89 

31 .06 

31 .23 

31.41 

.17 

24 

31.58 

31.75 

31 .93 

32.10 

32.28 

32.45 

32.63 

32.80 

32.98 

33.16 

.18 

25 

33.33 

33.51 

33.69 

33.87 

34.05 

34.23 

34.41 

34.59 

34.77 

34.95 

.18 

26 

35.14 

35.32 

35.50 

35.69 

35.87 

36.05 

36.24 

36.43 

36.61 

36.80 

.19 

27 

36.99 

37.17 

37.36 

37.55 

37.74 

37.93 

38.12 

38.31 

38.50 

38.70 

.19 

28 

38.89 

39.08 

39.28 

39.47 

39.66 

39.86 

40.06 

40.25 

40.45 

40.65 

.20 

29 

40.85 

41.04 

41.24 

41.44 

41 .64 

41 .84 

42.05 

42.25 

42.45 

42.65 

.20 

30 

42.86 

43.06 

43.27 

43.47 

43.68 

43.88 

44.09 

44.30 

44.51 

44.72 

.21 

31 

44.93 

45.14 

45.35 

45.56 

45.77 

45.99 

46.20 

46.41 

46.63 

46.84 

.21 

32 

47.06 

47.28 

47.49 

47.71 

47.93 

48.15 

48.37 

48.59 

48.81 

49.03 

.22 

33 

49.25 

49.48 

49.70 

49.93 

50.15 

50.38 

50.60 

50.83 

51.06 

51 .29 

.23 

34 

51 .52 

51.75 

51 .98 

52.21 

52.44 

52.67 

52.91 

53.14 

53.37 

53.61 

.23 

35 

53.85 

54.08 

54.32 

54.56 

54.80 

55.04 

55.28 

55.52 

55.76 

56.01 

.24 

36 

56.25 

56.49 

56.74 

56.99 

57.23 

57.48 

57.73 

57.98 

68.23 

68.48 

.25 

37 

58.73 

58.98 

59.24 

59.49 

59.74 

60.00 

60.26 

60.51 

60.77 

61.03 

.26 

38 

61 .29 

61.55 

61 .81 

62.07 

62.34 

62.60 

62.87 

63.13 

63.40 

63.67 

.26 

39 

63.93 

64.20 

64.47 

64.74 

65.02 

65.29 

65.56 

65.84 

66.11 

66.39 

.27 

40 

66.67 

66.94 

67.22 

67.50 

67.79 

68.07 

68.35 

68.63 

68.92 

69.20 

.28 

41 

69.49 

69.78 

70.07 

70.36 

70.65 

70.94 

71.23 

71.53 

71.82 

72.12 

.29 

42 

72.41 

72.71 

73.01 

73.31 

73.61 

73.91 

74.22 

74.52 

74.83 

75.13 

.30 

43 

75.44 

75.75 

76.06 

76.37 

76.68 

76.99 

77.30 

77.62 

77.94 

78.26 

.31 

44 

78.57 

78.89 

79.21 

79.53 

79.86 

80.18 

80.51 

80.83 

81.16 

81.49 

.32 

45 

81.82 

82.15 

82.48 

82.82 

83.15 

83.49 

83.82 

84.16 

84.50 

84.84 

.34 

46 

85.19 

85.53 

85.87 

86.22 

86.57 

86.92 

87.27 

87.62 

87.97 

88.32 

.35 

47 

88.68 

89.04 

89.39 

89.75 

90.11 

90.48 

90.84 

91.20 

91.57 

91.94 

.36 

48 

92.31 

92.68 

93.05 

93.42 

93,80 

94.17 

94.55 

94.93 

96.31 

95.69 

.38 

49 

96.08 

96.46 

96.85 

97.24 

97.63 

98.02 

98.41 

98.81 

99.20 

99.60 

.39 

50 

100.0 100.4 

100.8 

101.2 

101.6 

102.0 

102.4 

102.8 

103.3 

103.7 

.4 
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SHRINKAGE CONVERSION TABLE 
TABLE IV 

Four Figure Table for Converting: 

(1) Drying Shrinkage (per cent of dry size) to Drying Shrinkage (per ceQt of 
plastic size ) , 

(2) Firing Shrinkage (per cent of fired size) to Firing Shrinkage (per cent of un- 
fired or dry size), and 

(3) Expansion (per cent of initial size) to Expansion (per cent of final size). 


Uncon- 








Unconverted percentage 








percent- 

0.0 

0.1 

0.2 

0.3 


0.4 

0.5 

0.6 


0.7 


0.8 


0.9 

i^iner- 

enoes 

age 








Converted percentage 









0 

0 

000 

0 

100 

0 

.200 

0 

299 

0 

398 

0 

498 

0 

596 

0 

695 

0 

.794 

0 

.892 

ToiT 

1 

0 

990 

1 

.088 

1 

.186 

1 

283 

1 

.381 

1 

.478 

1 

.575 

1 

.672 

1 

.768 

1 

.865 

.097 

2 

1 

961 

2 

057 

2 

153 

2 

248 

2 

.344 

2 

.439 

2 

534 

2 

629 

2 

.724 

2 

.818 

.095 

3 

2 

913 

3 

007 

3 

101 

3 

195 

3 

288 

3 

382 

3 

475 

3 

568 

3 

.661 

3 

.754 

.093 

4 

3 

846 

3 

939 

4 

031 

4 

123 

4 

.215 

4 

.306 

4 

398 

4 

489 

4 

.580 

4 

.671 

.091 

5 

4 

762 

4 

.853 

4 

943 

5 

033 

5 

.123 

5 

213 

5 

303 

5 

393 

5 

.482 

5 

.571 

.090 

6 

5 

660 

5 

749 

5 

838 

5 

927 

6 

015 

5 

103 

6 

191 

6 

279 

6 

367 

6 

.455 

.088 

7 

6 

542 

6 

.629 

6 

.716 

6 

803 

6 

.890 

6 

977 

7 

063 

7 

149 

7 

.236 

7 

.322 

.087 

8 

7 

407 

7 

493 

7 

.579 

7 

664 

7 

.749 

7 

834 

7 

919 

8 

004 

8 

.088 

8 

.173 

.085 

9 

8 

257 

8 

341 

8 

425 

8 

509 

8 

592 

8 

676 

8 

759 

8 

842 

8 

925 

9 

.008 

.083 

10 

9 

091 

9 

173 

9 

256 

9 

338 

9 

420 

9 

502 

9 

584 

9 

666 

9 

747 

9 

.829 

.082 

11 

9 

910 

9 

991 

10 

07 

10 

15 

10 

23 

10 

31 

10 

39 

10 

47 

10 

55 

10 

.63 

.08 

12 

10 

71 

10 

79 

10 

87 

10 

95 

11 

.03 

11 

11 

11 

19 

11 

27 

11 

35 

11 

.43 

.08 

13 

11 

50 

11 

58 

11 

66 

11 

74 

11 

92 

11 

89 

11 

97 

12 

05 

12 

13 

12 

.20 

.08 

14 

12 

28 

12 

36 

12 

43 

12 

51 

12 

59 

12 

66 

12 

74 

12 

82 

12 

89 

12 

97 

.08 

15 

13 

04 

13 

.12 

13 

.19 

13 

27 

13 

34 

13 

42 

13 

49 

13 

57 

13 

64 

13 

72 

.08 

16 

13 

79 

13 

87 

13 

94 

14 

02 

14 

09 

14 

16 

14 

24 

14 

31 

14 

38 

14 

46 

.07 

17 

14 

53 

14 

60 

14 

68 

14 

75 

14 

82 

14 

89 

14 

97 

15 

04 

15 

11 

15 

18 

.07 

18 

15 

25 

15 

33 

15 

40 

15 

47 

15 

54 

15 

61 

15 

68 

15 

75 

15 

82 

15 

90 

.07 

19 

15 

97 

16 

04 

16 

11 

16 

18 

16 

25 

16 

32 

16 

39 

16 

46 

16 

53 

16 

60 

.07 

20 

16 

67 

16 

74 

16 

.81 

16 

87 

16 

94 

17 

01 

17 

08 

17 

15 

17 

22 

17 

29 

.07 

21 

17 

36 

17 

42 

17 

49 

17 

56 

17 

63 

17 

70 

17 

76 

17 

83 

17 

90 

17 

97 

.07 

22 

18 

03 

18 

10 

18 

17 

18 

23 

18 

30 

18 

37 

18 

43 

18 

50 

18 

57 

18 

63 

.07 

23 

18 

70 

18 

76 

18 

83 

18 

90 

18 

96 

19 

03 

19 

09 

19 

16 

19 

22 

19 

29 

.07 

24 

19 

.35 

19 

42 

19 

48 

19 

55 

19 

61 

19 

68 

19 

74 

19. 

81 

19 

,87 

19 

.94 

.06 

25 

20 

00 

20 

06 

20 

13 

20 

19 

20 

26 

20 

32 

20. 

38 

20. 

45 

20. 

51 

20, 

57 

.06 

26 

20 

63 

20 

70 

20 

76 

20 

82 

20 

89 

20 

95 

21 

01 

21 . 

07 

21. 

.14 

21 , 

.20 

.06 

27 

21 

26 

21 

.32 

21 

.38 

21 . 

,45 

21 

51 

21 

57 

21 

63 

21 . 

.69 

21 

.75 

21, 

.81 

.06 

28 

21 . 

87 

21 , 

.94 

22 

.00 

22. 

06 

22 

12 

22 

18 

22. 

24 

22. 

30 

22. 

36 

22. 

42 

.06 

29 

22. 

48 

22 

.54 

22 

.60 

22, 

,66 

22 

.72 

22. 

78 

22, 

84 

22. 

90 

22 

.96 

23, 

,02 

.06 

30 

23. 

08 

23, 

.14 

23 

.20 

23, 

.25 

23 

.31 

23. 

37 

23. 

,43 

23. 

,49 

23 

.55 

23 

.61 

.06 

31 

23. 

66 

23, 

.72 

23. 

78 

23. 

84 

23, 

,90 

23. 

95 

24. 

01 

24. 

07 

24. 

13 

24. 

18 

.06 

32 

24. 

24 

24. 

,30 

24. 

36 

24. 

41 

24. 

47 

24. 

53 

24. 

59 

24. 

64 

24. 

70 

24. 

76 

.06 

33 

24. 

81 

24 

,87 

24, 

,92 

24. 

98 

25. 

04 

25. 

09 

25. 

15 

25. 

21 

25. 

,26 

25. 

32 

.06 

34 

25. 

37 

25. 

43 

25. 

,48 

25. 

54 

25. 

60 

25. 

65 

25. 

71 

25. 

76 

25. 

82 

25. 

87 

.06 

35 

25. 

93 

25. 

.98 

26. 

,04 

26. 

09 

26. 

,14 

25. 

20 

26. 

25 

26. 

31 

26. 

,36 

26. 

42 

.05 

36 

26. 

47 

26, 

.52 

26. 

58 

26. 

63 

26. 

69 

26. 

74 

26. 

79 

26. 

85 

26. 

90 

26. 

95 

.05 

37 

27. 

01 

27. 

06 

27. 

11 

27. 

17 

27. 

22 

27. 

27 

27. 

33 

27. 

38 

27. 

43 

27. 

48 

.05 

38 

27. 

54 

27. 

59 

27. 

64 

27. 

69 

27. 

75 

27. 

80 

27. 

85 

27. 

90 

27. 

95 

28. 

01 

.05 

39 

28. 

06 

28. 

11 

28. 

16 

28. 

21 

28. 

26 

28. 

32 

28. 

37 

28, 

,42 

28. 

,47 

28. 

52 

.05 

40 

28. 

57 

28 

.62 

28. 

,67 

28. 

72 

28. 

77 

28. 

83 

28. 

88 

28, 

93 

28. 

98 

29. 

03 

.05 

41 

29. 

08 

29. 

13 

29. 

18 

29. 

23 

29. 

28 

29. 

33 

29. 

38 

29. 

43 

29. 

48 

29. 

53 

.05 

42 

29. 

58 

29. 

,63 

29. 

68 

29. 

73 

29. 

78 

29. 

82 

29. 

87 

29. 

,92 

29. 

97 

30. 

02 

.05 

43 

30. 

07 

30. 

12 

30. 

17 

30. 

22 

30. 

26 

30. 

31 

30. 

36 

30. 

41 

30. 

46 

30. 

51 

.05 

44 

30. 

56 

30, 

,60 

30. 

,65 

30. 

70 

30. 

75 

30. 

80 

30. 

84 

30. 

89 

30. 

94 

30. 

99 

.05 

45 

31. 

03 

31. 

08 

31. 

13 

31 . 

18 

31. 

22 

31. 

27 

31 . 

32 

31. 

37 

31. 

41 

31 . 

46 

.05 

46 

31 . 

51 

31 . 

55 

31. 

60 

31 . 

65 

31 . 

69 

31. 

74 

31 . 

79 

31 . 

83 

31 . 

88 

31. 

93 

.05 

47 

31 . 

97 

32. 

02 

32. 

07 

32. 

11 

32. 

16 

32. 

20 

32. 

25 

32. 

30 

32. 

34 

32. 

39 

.05 

48 

32. 

43 

32. 

48 

32. 

52 

32. 

57 

32. 

61 

32. 

66 

32. 

71 

32. 

75 

32. 

80 

32. 

84 

.05 

49 

32. 

89 

32. 

93 

32. 

98 

33. 

02 

33. 

07 

33. 

11 

33. 

16 

33. 

20 

33. 

24 

33. 

29 

.04 

50 

33. 

33 

33. 

38 

33. 

42 

33. 

47 

33. 

51 

33. 

55 

33. 

60 

33. 

64 

33. 

69 

33. 

73 

.04 
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SIEVES AND SCREENS 

The following terms are often employed in reporting the results of a screen analy- 
sis. 

Cumulative Per Cent is the term employed to express the percentage of the 
total amount of a material which would remeun on a testing sieve if only one sieve 
were used for testing the entire sample; to obtain the cumulative weight, it is 
necessary to add the weight of all of the material which remains on sieves coarser 
than the one in question to the amount remaining on the sieve in question. When such 
data is plotted as a curve, each point on the curve represents the total material that 
would be retained if only the one sieve represented by that particular point were 
used in the sieve analysis. 

Effective Size is a term customarily employed in specifications for filtration 
sands; effective size is measured by that opemng in millimeters which will just pass 
10% of a representative sample of sand- 

Uniformity Co-efficient is the numerical value obtained by dividing the sieve 
opening (in millimeters) which will pass 60% of the sample by the sieve opening 
(m miUimeters) which will just pass 10% of the sample. 


TYLER STANDARD SCREEN SCALE SIEVES 
The W. S. Tyler Co., Cleveland, Ohio 



Meshes per 

Lineal 

Sieve Opening 

Wire Diameter 

inch 

«m. 

inch 

mm. 

inch 

mm. 

2,5 

0.98 

0.312 

7.92 

0.088 

2.24 

3 

1.18 

0.263 

6.68 

0.070 

1 .78 

3,5 

1.38 

0.221 

5.61 

0.065 

1.65 

4 

1.57 

0.185 

4.70 

0.065 

1.65 

5 

1.97 

0.156 

3.96 

0.044 

1.12 

6 

2.36 

0.131 

3.33 

0.036 

0.914 

7 

2.76 

0.110 

2.79 

0.0328 

0.833 

8 

3.15 

0.093 

2.36 

0.032 

0.813 

9 

3.54 

0.078 

1.98 

0.033 

0.838 

10 

3.94 

0.065 

1.65 

0.035 

0.889 

12 

4.72 

0.055 

1 .40 

0.028 

0.711 

14 

5.51 

0.046 

1.17 

0.025 

0.635 

16 

6.30 

0.0390 

0.991 

0.0235 

0.597 

20 

7.87 

0.0328 

0.833 

0.0172 

0.437 

24 

9.45 

0.0276 

0.701 

0.0141 

0.358 

28 

11.02 

0.0232 

0.589 

0.0125 

0.318 

32 

12.60 

0.0195 

0.495 

0.0118 

0.300 

35 

13.78 

0.0164 

0.417 

0.0122 

0,310 

42 

16.54 

0.0138 

0.351 

0.0100 

0.254 

48 

18.90 

0,0116 

0.295 

0.0092 

0.234 

60 

23.62 

0.0097 

0.246 

0.0070 

0.178 

65 

25.59 

0.0082 

0.208 

0.0072 

0.183 

80 

31.50 

0.0069 

0.175 

0.0056 

0.142 

100 

39.37 

0.0058 

0.147 

0.0042 

0.107 

115 

45.28 

0.0049 

0.124 

0.0038 

0.097 

150 

59.06 

0.0041 

0.104 

0.0026 

0.066 

170 

66.93 

0.0035 

0.089 

0.0024 

0.061 

200 

78.74 

0.0029 

0.074 

0.0021 

0.053 

250 

98.43 

0.0024 

0.061 

0.0016 

0.041 

270 

106.3 

0.0021 

0.055 

0.0016 

0.041 

325 

128.0 

0.0017 

0.043 

0.0014 

0.036 
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U. S- SIEVE SERIES 

U. S. Bu. Standards, Standard Screen Series, 1919 


Meshes per % Tolerance in 


Sieve 

No. 

Lineal 

Sieve Openin#? 

Wire Diameter 

Average Maximum 
Opening Opening 

Wire 

Diameter 

inch 

cm. 

inch 

mm. 

inch 

mm. 

2.5 

2.58 

1 

0.315 

8,00 

0.073 

1.85 

1 

10 

5 

3 

3.03 

1 .2 

0.265 

6.73 

0.065 

1.65 

1 

10 

5 

3.5 

3.57 

1 .4 

0.223 

5.66 

0.057 

1 .45 

1 

10 

5 

4 

4.22 

1.7 

0.187 

4.76 

0.050 

1 .27 

1 

10 

5 

5 

4.98 

2 

0.157 

4.00 

0.044 

1.12 

1 

10 

5 

6 

5.81 

2.3 

0.132 

3.36 

0.040 

1 .02 

1 

10 

5 

7 

6.80 

2.7 

0.111 

2.83 

0.036 

0.92 

1 

10 

5 

8 

7.89 

3 

0.0937 

2.38 

0.0331 

0.84 

2 

10 

5 

10 

9.21 

3.5 

0.0787 

2.00 

0.0299 

0.76 

2 

10 

5 

12 

10.72 

4 

0.0661 

1 .68 

0.0272 

0.69 

2 

10 

5 

14 

12.58 

5 

0.0555 

1.41 

0.0240 

0.61 

2 

10 

5 

16 

14.66 

6 

0.0469 

1 .19 

0.0213 

0.54 

2 

10 

5 

18 

17.15 

7 

0.0394 

1 .00 

0.0189 

0.48 

2 

10 

5 

20 

20.16 

8 

0.0331 

0.84 

0.01 65 

0.42 

3 

25 

5 

25 

23.47 

9 

0.0280 

0.71 

0.0146 

0.37 

3 

25 

5 

30 

27.62 

11 

0.C232 

0.59 

0.0130 

0.33 

3 

25 

5 

35 

32.15 

13 

0.0197 

0.50 

0.0114 

0.29 

3 

25 

5 

40 

38.02 

15 

0.0165 

0.42 

0.0098 

0.25 

3 

25 

5 

45 

44.44 

18 

0.0138 

0.35 

0.0087 

0.22 

3 

25 

5 

50 

52.36 

20 

0.0117 

0.297 

0.0074 

0.188 

4 

40 

10 

60 

61.93 

24 

0.0098 

0.250 

0.0064 

0.162 

4 

40 

10 

70 

72.46 

29 

0,0083 

0.210 

0.0055 

0.140 

4 

40 

10 

80 

85.47 

34 

0.0070 

0.177 

0.0047 

0.119 

4 

40 

10 

100 

101 .01 

40 

0.0059 

0.149 

0.0040 

0.102 

4 

40 

10 

120 

120.48 

47 

0.0049 

0.125 

0.0034 

0.086 

4 

40 

10 

140 

142.86 

56 

0.0041 

0.105 

0.0029 

0.074 

5 

60 

15 

170 

166.67 

66 

0,0035 

0.088 

0.0025 

0.063 

5 

60 

15 

2C0 

200 

79 

0.0029 

0.074 

0.0021 

0.053 

5 

60 

15 

230 

238.10 

93 

0.0024 

0.062 

0.0018 

0.046 

5 

60 

15 

270 

270.26 

106 

0.0021 

0.053 

0.0016 

0.041 

5 

60 

15 

325 

323 

125 

0.0017 

0.044 

0.0014 

0.036 

5 

60 

15 


BRITISH STANDARD SCREEN SCALE SIEVES 
British Engineering Standards Association 


Meshes per 




Wire 


Tolerance 

Approx. 


Lineal 

Sieve Opening 

Diameter 

Standard 

Average 

Screening 







Gauge 

Aperture 

Area 

inch cm. 

inch 

mm. 

inch 

mm. 


=t% 


5 

1 .97 

0.1320 

3.35 

0.068 

1 73 

15.5 

3 

44 

6 

2.36 

0.1107 

2.81 

0.056 

1.42 

17 

3 

44 

7 

2.76 

0.0949 

2.41 

0.048 

1.22 

18 

3 

44 

8 

3.15 

0.0810 

2.06 

0.044 

1 .12 

18.5 

3 

42 

10 

3.94 

0.0660 

1,68 

0.034 

0.864 

20.5 

3 

44 

12 

4.72 

0,0553 

1 .40 

0.028 

0.711 

22 

3 

44 

14 

5.61 

0.0474 

1.20 

0.024 

0.610 

23 

3 

44 

16 

6.30 

0.0395 

1 .00 

0.023 

0.584 

23.5 

3 

40 

18 

7.09 

0.0336 

0.853 

0.022 

0.559 

24 

5 

36 

22 

8.66 

0.0275 

0.699 

0.018 

0.457 

26 

5 

36 

25 

9.84 

0.0236 

0.599 

0.0164 

0.417 

27 

5 

35 

30 

11.81 

0.0197 

0.500 

0.0136 

0.345 

29 

5 

35 

36 

14.17 

0.0166 

0.422 

0.0112 

0.284 

31.5 

5 

36 
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BRITISH STANDARD SCREEN SCALE SIEVES 


Meshes per 
Lineal 

Sieve Opening 


Wire 


Tolerance 

Average 

Aperture 

±% 

Approx. 

Screening 

Area 

Diameter 

Standard 

Gauge 

inch 

cm. 

inch 

mm. 

inch 

mm. 

44 

17.32 

0.0139 

0.353 

0.0088 

0.224 

34.5 

5 

38 

52 

20.47 

0.0116 

0.295 

0.0076 

0.193 

36 

6 

37 

60 

23.62 

0.0099 

0.251 

0.0068 

0.173 

37 

6 

35 

72 

28.35 

0.0083 

0.211 

0.0056 

0.142 

38.5 

6 

36 

85 

33.47 

0.007 

0.178 

0.0048 

0.122 

40 

6 

35 

100 

39.37 

0.006 

0.152 

0.004 

0.102 

42 

6 

36 

120 

47.24 

0.0049 

0.124 

0.0034 

0.086 

43.5 

6 

35 

150 

59.06 

0.0041 

0.104 

0.0026 

0.066 

45.5 

8 

37 

170 

66.93 

0.0035 

0.089 

0.0024 

0.061 

46 

8 

35 

200 

78.74 

0.003 

0.076 

0.002 

0.051 

47 

8 

36 

240 

94.49 

0.0026 

0.066 

0.0016 

0.041 

48 

8 

38 


CERAMIC EQUIVALENT WEIGHTS 
Based Upon the International Atomic Weights of 1933. 
Compiled by F. C. SMITH, B. S. (Chem. Eng.) and R. O. HUMMEL 
of The Harshaw Chemicad Co., Cleveland, Ohio. 
Abbreviations used in the table: 

anhyd,, anhydrous - 0 , loss of 1 atom of oxygen 

atm., atmosphere of pressure RO, base equivalent 

d., decomposition R 2 O 3 , amphoteric equivalent 

diss., dissociation RO 2 , acid equivalent 

— H 2 O, loss of 1 mole water subl., sublimes 

monocl., monoclinic <, below or less than 

m. p., melting point >, above or greater than 


Mineral or 
Compound 

Formula 

Formula 

Weight 

Equivalent Weight 

RO R2O3 RO2 

Melting 
Point ®(5. 

Aibite (soda feldspar) 

Na20-Al203'6Si02 

524.29 

524.29 

524 . 29 

87.38 

1100 ± 

Alum (ammonium) 

AI 2 ( 804 ) 3 * 906.63 

(NH 4 ) 2804*24 H 2 O 


906.63 


94 

Alum (potash) 

AI 2 ( 804 ) 3 * K 2804 * 
24 H 2 O 

948.75 

948.75 

948.75 


92 

Alum (soda) 

All ($ 04 ) 3 * Na 2 S 04 * 
24 H 2 O 

916.55 

916.55 

916.55 


61 

Alumina 

AI 2 O 3 

101.94 


101 .94 


2050 

Aluminum fluoride 

AIF 3 

83.97 


167.94 

55.98 

1040 

hydrate (hydroxide) Al 203 * 3 H 20 

155.99 


155.99 


2050 

sulfate 

Al2(804)3*18H20 

666.40 


666 . 40 


d87 

sulfate (anhyd.) 

AI 2 ( 804)3 

342.12 


342.12 


d770 

Andalusite 

Al203*Si02 

162.00 


162.00 

162.00 


Anorthite (calcium 
feldspar) 

Ca0*A(203*2Si02 

278.14 

278.14 

278.14 

139.07 

1550 

Antimony pentoxide 

Sb205 

323.52 


323.52 


- 0 , 450 
- 20 , 1060 

tetroxide 

Sb 204 

307.52 


307.52 


-0,1060 

trioxide 

Sb 203 

291 . 52 


291 .52 


652 

sulfide (needle) 

Sb2S3 

339.70 


339.70 


550 

Apatite 

3Ca0*P205 

310.28 

103.43 


310.28 

1670 

Arsenous oxide 

A 82 O 3 

197.86 


197.86 


subl. 

Barium carbonate 

BaCO} 

197.36 

197.36 



d900 

chloride 

BaCl 2 * 2 H 20 

244.31 

244.31 



- 2 H 2 O, 100® 
m.p.9e2 
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CERAMIC EQUIVALENT WEIGHTS 


Mineral or 
Compound 

Formula 

Fwmula 

Weight 

Equivalent Weight 

RO R 2 O 3 RO 2 

Melting 
Point ®C. 

chloride(anhyd.) 

BaClz 

208.27 

208.27 



962 

chromate 

BaCr04 

253.37 

253.37 

506.74 



fluoride 

BaFi 

175.36 

175.36 


175.36 

1280 

fluosiiicate 

BaSiFc 

279.42 

279.42 


SiOz 


hydroxide 

Ba( 0 H) 2 - 8 H 20 

315.50 

315.50 


279.42; 
2F 93.14 

- 8 H 2 O, 550 

oxide 

BaO 

153.36 

153.36 



m.p. 78 

1923 

selenite 

BaSeOa 

264.56 

264 . 56 


264.56 

d. 

sulfate (barytes) 

BaS04 

233.42 

233.42 



d1580 

Beryllium oxide 

BeO 

25.02 

25.02 



2450rh50 

Beryl 

3Be0*Al203*6Si02 

537.36 

179.12 

537 . 36 

89.56 

1410 

Bismuth .^xide 

Bi 203 

466.00 


466.00 


860 

sub-nitrate. 

BiO-NOj-HzO 

305.02 


610.04 


d260 

Bone ash 

imp. Ca 3 (P 04)2 






Borax 

Na 20 * 2 B 203 * 10 H 20 

381 . 43 

381 . 43 

190.71 


75 

Borax (anhyd.) 

N 320*2 B 2 O 3 

201 .27 

201 .27 

100.63 


741 

Boric acid 

BaOi-SHzO 

123.69 


123.69 


d185 

oxide (anhyd.) 

B 2 O 3 

69.64 


69.64 


-IViHzO.aOO 

577 

Cadmium carbonate 

CdC03 

172.41 

172.41 



d <500 

oxide 

CdO 

128.41 

128.41 



d900-1 000 

selenide 

CdSe 

191 .61 

191 .61 


191 .61 

<1350 

sulfate 

3CdS04*8H20 

769.53 

256.51 



tr. 42 

sulfate (anhyd.) 

CdS04 

208.47 

208.47 



1000 

sulfide 

CdS 

144.47 

144.47 



1750‘00»*“ 

Calcium borate 

2Ca0*3B203*5H20 

411 .16 

205.58 

137.05 



carbonate 

CaC 03 

100.08 

100.08 



d825 

chloride 

CaCl2*6H20 

219.09 

219.09 



30 

chloride (anhyd.) 

CaCl 2 

110.99 

110.99 



772 

fluoride 

CaFz 

78.08 

78.08 


78.08 

1330 

fluosiiicate 

CaSi Fe 

182.14 

1 82 . 1 4 


SiOz 

d. 

hydroxide 

Ca(OH )2 

74.10 

74.10 


182.14; 
2F 60.71 

- H 2 O, 580 

oxide 

CaO 

56.08 

56.08 



2572 

phosphate (ortho) 

3Ca0*P205 

310.28 

103.43 

310.28 


1670 

silicate 

Ca0*Si02 

116.14 

116.14 


116.14 

1540-f 

sulfate (gypsum) 

CaS 04 * 2 H 20 

172.17 

172.17 



-V/zHzO, 128 

sulfate (plaster) 

CaS04*V2H20 

145.15 

145.15 



- 2 H 2 O, 163 
- 1 / 2 H 2 O, 163 

sulfate (anhyd.) 

CaS 04 

136.14 

136.14 



mo nod. 1450 

Celestite 

SrS04 

183.69 

183.69 



d1580 

Cerium oxide 

C 6 O 2 

172.13 



172.13 

1950 

China clay 

Al 203 * 2 Si 02 * 2 H 20 

258.09 


258.09 

129.05 

1755=fc 

Chromic acid 

Cr03 

100.01 


200.02 


d190 

fluoride 

CrF3*9H20 

271 .15 


542.30 

180.77 


oxide (green) 

Cr 203 

152.02 


152.02 


1900 

sulfate 

Cr 2 ($ 04 ) 3 * 1 8 H 2 O 

716.48 


716.48 


-I 2 H 2 O, 100 

Chromite 

Fe 0 *Cr 203 

223.86 

223.86 

223.86 

223.86 

2180 

Cobaltous acetate 

Co(CH3C02)2* 

4H20 

249.05 

249.05 

498.10 


-4H20,140 

carbonate 

C 0 CO 3 

118.94 

118.94 

237.88 


d100 

chloride 

CoCl2*6H20 

237.95 

237.95 

475.90 


-OHiOJIO 




ate 


CmAAflC EQUrVAl-BNT WEIGHTS 


Mineral or 
Compound 

Formula 

Formitie 

Weiirht 

Equivalent Weight 

RO R 2 O 3 RO 2 

Melting 

Point ®C. 

Cobaltous nitrate 

Co(N 03 ) 2 - 6 H 20 

291.05 

291 .05 

582.10 


<100 

oxide 

CoO 

74.94 

74.94 

149.88 


diaoo 

cobaltic oxide (bik.) 

C 03 O 4 

240.82 

80.27 

160.54 



1 phosphate (anhyd.) C 03 (PO 4)2 

366.86 

122.29 

244.58 



sulfate 

CoS04-7H20 

281.11 

281.11 

562.22 


96.8 

sulfate (anhyd.) 

C 0 SO 4 

155.00 

155.00 

310.00 


dSSO 

Copperas 

FeS04*7H20 

278.01 

278.01 

556.02 


~7H20, 300 

Cupric acetate 

Cu(C Ha 002 ) 2 * H 2 O 

199.63 

199.63 



m.p. 64 
d240 

carbonate (basic) 

CuC03*Cu(0H)* 

221.16 

110.58 



d. 

chloride 

CuCl 2 * 2 H 20 

170.52 

170.52 



- 2 H 2 O, 110 

nitrate 

Cu(N 0 a) 2 * 6 H 20 

295.68 

295.68 



m. p. d. 
-HNOa, 170 

oxide (black) 

CuO 

79.57 

79.57 



- 3 H 2 O. 26.4 
d1026 

sulfate 

CuS 04 * 6 H 20 

249.71 

249.71 



- 5 H 2 O, 250 

Cuprous oxide (red) 

CuzO 

143.14 

143.14 



d650 

-0,1800 

Cryolite 

3 NaF-AlF 3 

209.96 

139.98 

419.92 

2 F, 69. 98 

m.p. 1235 
1000 

Cornwall stone (aprx. ) 

R02t/2Al203*20Si02 






Dolomite 

CaCOa'MgCOs 

184.40 

* 




Feldspar (potash) 

K20-Al203*6Si02 

556.50 

556.50 

556.50 

92.75 

1250rfc 

Feldspar (soda) 

Na 20 * Al 20 a* 6 Si 02 

524.29 

524.29 

524 . 29 

87.38 

1100 ± 

Feldspar (lime) 

CaO'AIzOa-aSiOz 

278.14 

278.14 

278.14 

139.61 

1550 

Ferric chloride 

FeCl 3 * 6 H 20 

270.30 

** 



37 

hydroxide 

Fo(OH )3 

106.86 

*** 



-V/zHzO, 500 

oxide (red) 

FezOi 

159.68 

*iMok 



d1560 

Ferrous-ferric oxide 
(black, magnetic) 

FeO* Fe 203 

231 . 52 

77.17 

154.34 


d1538 

Ferrous oxide 

FeO 

71 .84 

71 .84 

143.68 


1420 

sulfate 

FeS04*7H20 

278.01 

278.01 

556.02 


- 7 H 2 O, 300 

Flint 

Si 02 

60.06 



60.06 

m.p. 64 

1600 to 2230 

Fluorspar 

CaFz 

78.08 

78.08 


78.08 

1330 

Gypsum 

CaS 04 * 2 H 20 

172.17 

172.17 



-1V2H20,128 

Kaolin 

Al 203 * 2 Si 02 * 2 H 20 

258.09 


258.09 

129.05 

- 2 H 2 O, 163 
1755 to 1790 

Lead acetate 

Pb(CH3C02)2*3H20 379.31 

379.31 



- 3 H 2 O, 75 

borate 

Pb 0 *B 203 *H 20 

310.88 

310.88 

310.88 


-H 2 O, 160 

carbonate 

PbCOa 

267.22 

267.22 



d315 

carbonate (basic) 

2PbC03*Pb(0H)2 

775.68 

258.56 



d400 

chloride 

PbClz 

278.13 

278.13 



501 

chromate 

PbCr04 

323.23 

232.23 

646.46 


844 

oxide (litharge) 

PbO 

223.22 

223.22 



888 

oxide (red) 

Pb304 

685.66 

228.55 



d500 

bi-silicate 

Pb0*2Si02 

343.34 

343.34 

171 .67 



sulfate 

PbS04 

303.28 

303.28 



1170 

sulfide (galena) 

PbS 

239.28 

239.28 



1120 

Lithium carbonate 

LizCOi 

73.88 

73.88 



618 

oxide 

Li 20 

29.88 

29.88 



subl. <1000 

Lime 

CaO 

56.08 

56.08 



2570 

Magnesium cairbonate 

MgCOa 

84.32 

84.32 



d350 

chloride 

MgCIz-eHzO 

203.33 

203.33 



d118 

hydroxide 

Mg(OH )2 

58.34 

58.34 



d. 


♦CaCO] 100.08; MgCOi 84.32 ♦**FeO 106.86; FezOj 213.72 

**FeO 270.30; FezOj 540.60 ****FeO 79.84; FezOs 159.68 
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OBRAMIC EQUIVALEnT WEIGHTS 


Mineral or 
Compound 

Formula 

Formula 

Weight 

Eg 

RO 

uivalent W 

R 2 O 3 

eight 

RO 2 

MeKiag 

Point ®C. 

Magnesium oxide 

MgO 

40.32 

40.32 



2800 

silicate (talc; 

3Mg0*4Si02*H20 

379.22 

126.41 


94.80 


sulfate 

MgSO^-ZHzO 

246.49 

246.49 



d70 

Manganese carbonate 

MnCOa 

114.93 

114.93 



d. 

dioxide (black) 

MnOz 

86.93 

86.93 



-0,535 

oxide (green) 

MnO 

70.93 

70.93 



1650 

sulfate (anhyd.) 

MnSOi 

150.99 

150.99 



700 

Manganic oxide 
(brown) 

MnzOs 

157.86 

78.93 



-0,1080 

M an gano LB- manganic 
oxide (red) 

Mn304 

228.79 

76.26 



1705 

Molybdic acid 

H 2 Mo 04 *H 20 

180.03 



180.03 

- HzO, 70 

Molybdic trioxide 

M 0 O 3 

144.00 



144.00 

795 

Neodymium oxalate 

Nd2(C2O4)3*10H2O 

732.70 



732.70 

d400 

oxide 

Nd203 

336.54 

336.54 



1900 dr 

Nickel carbonate 

NiCOa 

118.69 

118.69 



d. 

chloride 

NiCl 2 * 6 H 20 

237.70 

237.70 



d. 

chloride (anhyd.) 

NiClz 

129.60 

129.60 




sulfate 

NiS04-7H20 

280.86 

280.86 



-HzO, 6103 

sulfate (anhyd.) 

NiS04 

154.75 

154.75 



-SO 3 , 840 

oxide (black) 

NizOj 

165.38 

165.38 



to NiO, 600 

oxide (green) 

NiO 

74.69 

74.69 



to NizOa, 400 

Orthoclase 

KzO* Al203*6Si02 

556.50 

556.50 

556.50 

92.75 

1170 

1 Phosphorus pentoxide P 2 O 5 

142.04 



142.04 

subl. 

Potassium carbonate 

K 2 C 03 - 2 H 20 

174.23 

174.23 



-2H20,100- 

200 

Potassium carbonate 
(pearl ash) 

K 2 CO 3 

138.20 

138.20 



891 

chloride 

KCI 

74.56 

74.56 



790 

chromate 

K2Cr04 

194.21 

194.21 

388.42 


975 

dichromate 

K2Cr207 

294.22 

294 . 22 

294.22 


398 

nitrate (salt peter) 

KNO 3 

101 .11 

101 .11 



tr. 129;d400 

oxide 

K 2 O 

94.20 

94.20 




silicate 

KzO-SiOz 

154.26 

154.26 


154.26 

976 

Quartz 

SIO 2 

60.06 



60.06 

1600 to 2230 

Rutile 

TiOz 

79.90 



79.90 

d1640 

Selenium 

Ses 

633.60 



79.20 

50 to 217 

dioxide 

S 0 O 2 

111.20 



111.20 

subl. 317 

Silica 

SiOz 

60.06 



60.06 

1600 to 2230 

Silicon carbide 

SiC 

40.06 



40.06 

♦diss. 2240 

Sodium aluminate 

NazO-AIzOs 

163.93 

163.93 

163.93 


1650 

antimonate 

NazO'SbzOs 

385.51 

385.51 

385.51 



bicarbonate 

NaHCOs 

84.00 

84.00 



-Hz 003,270 

1 carbonate (crystals) NazCOs'lOHzO 

286.15 

286.15 



-HzO, 100 

carbonate (anhyd.) 

NazCOj 

105.99 

105.99 



851 

chloride 

NaCI 

58.45 

58.45 



804 

chromate 

Na2CrO4*10H2O 

342.16 

342.16 

684 . 32 


20 

dichromate 

Na2Cr207-2H20 

298.05 

298.05 

298.05 


- 2 H 2 O, 100 

fluoride 

NaF 

42.00 

84.00 


84.00 

992 

fluosilicate 

NazSiFfi 

188.05 

188.05 


♦♦ 

980 

nitrate 

NaNOa 

85.01 

170.01 



308 

oxide 

NazO 

61.99 

61 .99 




phosphate, di- 

Na 2 HP 04 * 12 Hz 0 

358.21 

358.21 


716.42 

35 

phosphate, tri- 

Na 3 P 04 * 12 H 20 

380.20 

253.46 


760.40 

d73 

selenide 

NazSe 

125.19 

125.19 


125.19 

>875 


♦Formation at1840®C. 


♦♦SiOa 188.05; 2F 62.68 





CERAMIC EQUIVALENT WEIGHTS 


Mineral or 
Compound 

Formula 

Formula 

Weight 

Equivalent Weight 

RO R 2 C 3 RO 2 

Melting 
Point ®C. 

Sodium selenite 

Na 20 *Se 02 

173.19 

173.19 

173.19 


silicate 

Na 20 *Si 02 

122.05 

122.05 

122.05 

1088 

silicate, di- 

Na 20 * 2 Si 02 

182.11 

182.11 

91.06 


sulfate (anhyd.) 

Na2S04 

142.05 

142.05 


884 

uranate** 

Na2U04 

348.13 

348.13 

348.13 


uranyl carbonate** 

2Na2C03*U02C03 

542.13 

271 .06 

542.13 

d. 

Stannic chloride 

SnCU 

260.53 


260.53 

30 

oxide (tin oxide) 

Sn 02 

150.70 


150.70 

1127 

Stannous chloric|e 

SnCl 2 - 2 H 20 

225.65 


225.65 

38 

Strontium carbonate 

SrCOi 

147.63 

147.63 


149760 atia. 

oxide 

SrO 

103.63 

103.63 


2430 

sulfate (ceiestite) 

SrS 04 

183.69 

183.69 


d1580 

Tin oxide 

SnOi 

150.70 


150.70 

1127 

Titanium dioxide 

TiOz 

79.90 


79.90 

d1640 

Uranium oxide 

U 30 « 

842.42 


842.42 

d. 

trioxide 

UO 3 

286.14 


286.14 

d. 

Vanadium pentoxide 

V 2 O 5 

181.90 


181.90 

800 

Zinc carbonate 

ZnC03 

125.38 

125.38 


-CO 2 , 300 

oxide 

ZnO 

81.38 

81 .38 


>1800 

selenite 

Zn0*Se02 

192.58 

192.58 

192.58 


Zirconium oxide 

Zr02 

123.22 


123.22 

2700 

silicate 

Zr02’Si02 

183.28 

183.28 

183.28 

2550 

Zirconia 

ZrOz 

123.22 


123.22 

2700 


**PcMiition of this oxide depends upon acid-base ratio; status questionable. 
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INDEX OF REFRACTION 


The index of refraction of air, 1.000294, is so near unity that it is commonly used as 
a more convenient standard than vacuum. After measurement of the index of a 
substance in any medium, as air, its index in a vacuum may be computed, being egual 
to the index as obtained by measurement multiplied by the index (measured m a 
vacuum) of the medium used. 

Index of refraction varies inversely with the wave length of light employed, being 
greater for violet than for red light. This variation is known as dispersion and is 
greater (in general) for liquids than for solids. The yellow light of sodium (Z)) is 
commonly employed as an approximate mean value for all parts of white light. Other 
wave len^hs which have been used in determinations of refractive index are those 
corresponding to certain spectrum lines of some of the elements and are indicated by 
the symbols of the elements or by the letters A', C, Z), E, F, G', and H which are 
the Fraunhofer designations. The wave lengths most commonly employed are: 

Ca = (if) = 39681 = 396.8m/:. = 0.3968 X 10-4cm. 

Hy = (GO = 4340A. = 434.0mM = 0.4340 X 10-<cm. 

H/3 = (F) = 4861A = 486.1m/i. = 0.4861 X 10-*cm. 

T1 =....= 5350A = 535.0mM = 0.5350 X 10-‘ciii. 

Hg = .... = 579 lA = 579.1m/u = 0.5791 X 10-‘cm. 

He = (F) = 58761 = 587.6m/. = 0.5876 X 10-‘cm. 

Na = (D) = 58931 = 589.3m/. = 0.5893 X lO-icm. 

Ha = (C) = 65631 = 656.3m/. = 0.6563 X 10-*crD. 

Li = {Red) = 67081 = 670.8m/. = 0.6708 X 10-*cm. 

A =....= 75941 = 759.4m/. = 0.7594 X 10-*cm. 

Ka = (AO = 76991 = 769.9m/. = 0.7699 X 10-‘cm. 


The index of refraction is lowered by raising the temperature. This thermal 
V€uriation of index is considerable in many liquids and negligible (affecting only the 
4th or 5th decimal place) in crystals. Pressure plays a noticeable role only with gases. 
Optically all substances may be classified as follows : 


Isotropic Group 


Anisotropic Group 


Liquids 

Jsometric system solids 

{ Tetragonal 1 Positive 

> or 

Hexagonal j Negative 

{ Orthorhombic 1 Positive 
Monoclinic [ or 

Triclinic j Negative 


References. — The data in the following tables of refractive indices of solids have 
been collected mainly from the following sources: — 

Winchell: The Microscopic Characters of Artificial Inorganic Solid Substances or 
Artificial Minerals, 2d edition (1931). Published by John Wiley and Sons, Inc., 
New York. 

Larsen and Berman: The Microscopic Determination of the Nonopaque Minerals, 
2d edition (1934). U. S. Geological Survey, Bull. 848, Washington, D. G. 

Fry: Tables for the Microscopic Identification of Inorganic Salts, U. S. Department 
of Agriculture, Bull. 1108 (1922), Washington, D. G. 

International Critical Tables, Vols. I and VII. Published by McGraw-Hill Book 
Go., New York. 
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fSOTROnC GROUP (SOLIDS*) 

Isotropic substances transmit light with equal velocity in all directions (isoaxial) 
and include gas, liquid, amorphous materials such as resins and glasses, and isometric 
crystals. In the table below most of the substances are isometric; a considerable 
number are amorphous and therefore rather variable and indefboite in their chemical 
composition and all their properties; a few, which are included also in their proper 
birefracting group, are birefracting, but their birefringence is so weak or uncertain as 
to msJte them easily mistaken for isotropic substances. 

* Arrangement. The substances are arranged in the order of increasing values of 
refipactive index. 


Substance 

Ref. Ind. 
nn 

Substance 

Ref. Ind. 
no 

NaF 

1.3258 

CsGa(S 04 ) 2 * 12 H 20 

1 .4650 

3NaF*3LiF*2AIFt 

1.339 

C 8 ln(S 04 ) 2 - 12 H 20 

1 .4652 

KzSiFfi 

1.34-39 

KGa(S 04 ) 2 - 12 H 20 

1 . 4653 

KF 

1.352 

RbGa(S 04 ) 2 * 12 H 20 

1 .4658 

(NH4)2SiF6 

1.3696 

NH 4 ln(S 04 ) 2 - 12 H 20 

1 .4664 

KzSiFfi 

1.39± 

NH 4 Ga(S 04 ) 2 - 12 H 20 

1 .4684 

LIF 

1.3915 

RbV(S 04 ) 2 - 12 H 20 

1 .469 

RbF 

1.396 

2Na3As04-NaF-19H20 

1 .4693 

KjHfFr 

1.403 

NaH 

1 .470 

Al 203 - 6 Si 02 * 18 ±H 20 (?) 

1.403 

NaAISizOe-HzO 

1.472 

KaZrFy 

1.408 

CaTI (S 04 ) 2 * 12 H 20 

1 .4736 

Si 02 -H 20 (Opal) 

1.41 

BaFz 

1 .475 

KCN 

1.410 

NH 4 V(S 04 ) 2 * 12 H 20 

1 .475 

SiCU 

1.412 

CsV(S 04 )r 12 H 20 

1 .478 

K2Zn(CN)4 

1.413 

CsF“ 

1 .48 

K2Cd(CN)4 

1.413 

Na20-Ca0-3Al203*9Si02-8H20 

1.48 

CNH4)3HfF7 

1.426 

SiOz'^ 

1 .480 

(Na 2 ,IVIg) F 2 - 3 Ar(F,OH) 3 - 2 H 20 

1.427 

KAI (Se04)2'12H20 

1 .4801 

(NH4)3ZrF7 

1.433 

CsCr ( 804 ) 2 * 1 2 HzO 

1.4810 

CaFz 

1.4339 

KCr(S 04 ) 2 * 12 H 20 

1 .4814 

(Y,Er,Ce) F 3 - 5 CaF 2 -H 20 

1.434 

RbCr(S 04 ) 2 * 12 H 20 

1 .4815 

SrFz 

1.438 

KFe(S 04 ) 2 * 12 H 20 

1 1.4817 

NaAI(S 04 ) 2 - 12 H 20 

1.4388 

RbFe ( 804 ) 2 * 1 2 H 2 O 

1.4823 

BaCa 2 (C 3 H 502)6 (Propionate) 

1.444 

CsMn(S 04 ) 2 * 12 H 20 

1.483± 

Na 3 PO 4 - 10 H 2 O 

1.450 

3Na20-3Al203-6Si02-2NaCI 

1.483 

2Na3P04*NaF-19H20 

1.4519 

CsFe(S 04 ) 2 - 12 H 20 

1 .4838 

NaCN 

1.452 

NH 4 Cr(S 04 ) 2 * 12 H 20 

1 .4842 

KH 

1.453 

NH 4 Fe ( 804 ) 2 * 1 2 H 2 O 

1.485 

NH3(CH3) AI(S04)2-12H20 

1 .454 

8 i 02 ^ 

1.486 

2 Na 2 S 04 -NaCI-NaF 

1.454 

Na 20 - Al203-48i02-2H20 

1.487 

KAI (S04)2*12H20 

1.4564 

NaAI 8 i 308 (Glass) 

1 .4891 

RbAI (S04)2-12H20 

1.4566 

KCI 

1 .4904 

NaC 4 H 704 (Oiacetate) 

1.457 

RbCI 

1 .4936 

(Ca3,Y2) Fs 

1.457 

5Na20-3Al203*6Si02-2S03 

1.495 

K2Hg(CN)4 

1.458 

5 ( Na 2 , Ca) 0-3 Al 203 - 68 i 02 * 2 S 03 

1 .495 

CaAl (S 04 ) 2 * 12 H 20 

1.4586 

LiAI 8 i 40 io (Glass) 

1.495 

SiOz (Glass) 

1.4588 

TIAI(S 04 ) 2 * 12 H 20 

1.4975 

BzOa (Glass) 

1.459 

3Na20-3Al203*6Si02*2Na28 

1.50± 

NH 4 AI(S 04 ) 2 - 12 H 20 

1.4594 

2NaCI-7KCI 

1 .500 

RbTi(S 04 ) 2 * 12 H 20 

1.462Li 

NaU(C2H302)3 

1.601 

Rbln(S 04 ) 2 - 12 H 20 

1.4638 

RbRh( 804 ) 2 - 12 H 20 

1.501 ± 

NslK(CN)z 

1.465 

KAISizOe 

1.501 ± 


b I^ted gel. 
c Metacristobalite. 


* See also special table for liquids. 
a Lower temp, phase. 







INDEX OF REFRACTION— ISOTROPIC 


Substance 

Ref. Ind. 
no 

2NaCI-5KCI 

1.503 

TIQa(S 04 ) 2 * 12 H 20 

1.5067 

RbFo(Se 04 ) 2 * 12 H 20 

1.5070 

CsRh(S 04 ) 2 - 12 H 20 

1 . 5077 

3Na20-2Mg0.4C02-S03 

1.508 

KAISIO 4 (Glass) 

1.508 

2NaCI-3KCI 

1 . 5085 

K20-Al203-4Si02 

1.509 

NaAISi 04 (Glass) 

1.510 

NH4Rh (S 04 ) 2 - 12 H 20 

1.5103 

CsFe (Se 04 ) 2 * 12 H 20 

1 .5116 

Mg(Br 03 ) 2 - 6 H 20 

1.5136 

TIV ( 804 ) 2 - 1 2 H 2 O 

1 .514 

NaCI-KCI 

1.514 

NaCI-Na2C03-MaC03 

1.5144 

Na 2 B 407 (Glass) 

1.5147 

NaClOa 

1.5151 

4NaCI-3KCI 

1.518 

LiAISi206 (Glass) 

1 .519 

3NaCI-2KCI 

1 .519 

CaCl2 

1.52 

K3Cu(CN)4 

1 .522± 

TICr(S 04 ) 2 - 12 H 20 

1 . 5228 

2Na3V04-NaF-19H20 

1 . 5230 

2NaCI-KCI 

1,523 

K 2 86381401 2 

1.523 

TIFe(S 04 ) 2 - 12 H 20 

1 . 5237 

2C820-2Al203-9Si02-H20 

1.525 

3NaCI-KCI 

1.528 

Na3VO4-10H2O 

1 . 5305 

K2S04-2MgS04 

1 . 5329 

5 NaCI-KCI 

1 . 533 

CsCI 

1 . 534 

Amber (8uocinit6) 

1.535± 

7NaCI-KCI 

1.536 

K2Ni(COS)4 

1 .54± 

K2Al2Si06 

1.540 

LiAISi04 

1 . 541 

NaCI 

1 . 5443 

Zn(Br 03 ) 2 - 6 H 2 O 

1 . 5452 

Li 2 Si 03 (Glass) 

1.548 

TIRh(S04)2-12H20 

1 . 5480 

Co(CI 04 ) 2 - 6 H 20 

1.55± 

Ni(CI 04 ) 2 - 6 H 20 

1.55± 

RbBr 

1 . 5528 

KBr 

1 . 5594 

CdFz 

1.56 

Crz (S04)3-18H20 

1.564 

SNiO-COz-HzO 

1.57± 

Na4 CaSbOg 

1.571 

Ba(N 03)2 

1.572 

K 4 Ca 8 i 309 

1.572 

CaAlzSizOs (Glass) 

1 . 5755 

CsF 

1.578 

SiBr4 

1.579 


Substance 

Ref. Ind. 
no 

MgSiOs (Glass) 

1 . 5801 

CsBf 

1 .582 

Sr(N03)2 

1 .5878 

Sr(N02)2-H20 

1.589 

NaBr03“ 

1 . 5943 

[(CH3)3Nl2H2PtCl6 

1 .6000 

Na2CaSi04 

1.60 

Ca3 AIzOg'OHzO 

1 .604 

BaSizOs (Glass) 

1 .606 

GeO (Glass) 

1 .607 

5CaO-3Al203 

1 .608-13 

2 Fe 203 • P 2 O 5 • 2 SO 3 • 2 H 2 O 

1 .61 ± 

SNiO-COz-HzO 

1 .61 ± 

NaBr03^ 

1 .617 

GeBr4 

1 .6269 

CaSi 03 (Glass) 

1.6280 

Caz AlzSiOy ( G 1 ass) 

1 .638 

ThSi04-4H20 

1.638 

NH4CI^ 

1 .639 

CazMgSizO? (Glass) 

1 .641 

NaBr 

1 .6412 

CsCI 

1.6418 

NH4CI^ 

1 .6426 

(NH4)2FeCl4 

1 .6439 

LizO 

1 .644 

Rbl 

1 .6474 

SrClz 

1 .6499 

AI 2 O 3 * 

1 .65-9 

ZnSIOz (Glass) 1 

1 .650 

F0SiO3-nH2O 

1 .650-4 

KzSnCle 

1 .6574 

Oa4 P 2 O 9 

1 .660± 

Csl 

1 .661 

CasAlgOu (Glass) 

1 .662 

LiCI 

1 .662 

Kl 

1 .6670 

Ca 0 -Al 203 - 2 Si 02 - 2 H 20 

1 .67 

MgAl 204 (Glass) 

1 .67-8 

K20-2AI203-3B203 

1 .69 

AI 2 O 3 * 

1 .69-65 


1 .696 

CsBr 

1 .6984 

MnSiOs (Glass) 

1 .700 

NH 4 I 

1 .7031 

3Mg0-Al203-3Si02 

1 .705 

3Ca0-Al203 

1.710 

Ca3 AlzOg 

1 .710-5 

NH4Br 

1.7108 

MgAl204 

1 .718-23 

Ca3 AlzSbOiz 

1.735 

MgO 

1 .7364 

3AuCl3-3AgCI-8NH4CI 

1.74± 

U02-Th02-Pb0-4Si02-4H20 

1.74± 

AS 2 O 3 

1 .755 

MgAl204(+9%MgFe204) 

1 .76 


a See also n 1.617 
b See also n 1.5943 


c See also n 1.6426 
dSee also n 1.639 


e Igpited gel. 

/ High temp, phase. 





INDEX OF REFRACTION—ISOTROPIC 


Substance 

Ref. Ind. 
no 

Substance 

Ref. Ind. 
no 

Nal 

1 .7745 

Fe203*nH20 

2.15± 

ZnO'AIzOa 

1.780 

BaS 

2.155 

C 0 AI 2 O 4 

1.78 + 

MnO 

2.16 

Ph(N03)2 

1.7815 

FeCr 204 

2.16 

LiBr 

1.784 

ZnS (Glass?) 

2.18-.25 

Csl 

1.7876 

ThOz 

2.20 

C 8 Ci-HoCi 2 

1.791 

4Agl*Cul 

2.20 

feO^MzOi 

1.80± 

5Ca0*2Ti02*3Sb205 

2.20 

(NH4)2PtCl6 

1.8 

2AgCI*2AgBr* Agl 

2.20 

SMnO-AIzOs-aSiOz 

1.80 

SrSe 

2.22 

3Fe0*Al203-3Si02 

1.801 

TICI 

2.247 

ZnAl204 

1 .805 

AgBr 

2.252 

3Mn0-Al203*3Si02 

1.811 

MgS 

2.268 

KzPtCU 

1.825± 

BaSe 

2.271 

SCaO-SSbzOs 

1.83 

CaSe 

2.274 

3Fe0-Al203-3Si02 

1.830 

ZnF 6204 

2.31 Li 

CaO 

1.837 

Cul 

2.345 

3Ca0-Cr203*3Si02 

1 .838 

ZnS* 

2.3682 

Mn 02 -H 20 

1.862(?) 

NiO 

2.37 

3Cu0-CuCl2*3H20 

1.864± 

MgFe 204 

2.39Li 

SrO 

1.870 

Cd Fe204 

2.39u 

3CaO* Fe 203 * 3 Si 02 

1.895 

SrTe 

2.408 

Lil 

1.955 

C (Diamond) 

2.4173 

CuCI 

1.973 

TIBr 

2 . 4 -. 8 

BaO 

1.98 

MgSe 

2.42 + 

S (Glass) 

2 . 0 - 2 . 9 

BaTe 

2.44 

Sb 02 

2.0 

CdO 

2.49Li 

Fe 203 *nH 20 

2 . 0 - 2. 2 

CaTe 

2.5 

HgO- 2 HgCl 2 

2.001 

MnSz 

2.69Li 

2Bi203*3Si02 

2.05 

MnS 

2.70Li 

Pb 0 -CuCl 2 H 20 

2.05 

CuzO 

2.705 

AgCI 

2.071 

5Cu2S-2ZnS-2Sb2S3 

>2.72Li 

Sb203 

2.087 

5Cu2S*2ZnS*2A82S3 

>2.72Li 

10PbO-3As2O5-3H2O 

2.09(?) 

Til 

2.78 

Snt4 

2.106 

Se (Glass) 

2.92 

SrS 

2.107 

ZnTe 

3.56 

CuBr 

2.116 

Si 

3.736 

P (yellow) 

2.1168 

PbS 

3.912 

CaS 

2.137 




'^Low temp, phase. High temp, phase is uniaxial positive. 






887 


INDEX OF REFRACTION 

ANISOTROPIC GROUP— UNIAXIAL 

Uniaxial crystals have two refractive indices, one of the rays vibrating parallel 
to the optic axis and another at right angles to this direction. The ordinary ray is 
indicated by the symbol w and the extraordinary ray by the symbol e. If e > « 
in a uniaxial substance, the substance is optically positive; if the reverse is true, 
negative. Uniaxial crystals may be considered simply as a small group of biaxials 
in which /3 is equal to a for a positive crystal, and to y for a negative one. 

The greater part of the substances of this group are tetragonal or hexagonal, but 
some that are strictly biaxial but with nearly zero axial angle are included here as 
well as in their proper biaxial group. A considerable proportion of these biaxial 
substances with nearly uniaxial optical properties have also nearly hexagonal form. 

Arrangement. The substances are listed in the order of increasing v^ues of the 
03 index. 

Abbreviations. Hex., hexagonal; Tetr., tetragonal; Trig., trigonal; Rhomb., 
rliombohedral. 

UNIAXIAL POSITIVE SUBSTANCES 


Substance 

System 

a> D 

€ D 

H 2 O (Ice) 

Hex. 

1 . 3090 

1.3104 

MgSiFe-eHzO 

Trig. 

1 .3439 

1.3602 

MnSiFs-eHzO 

Trig. 

1 . 3570 

1.3742 

FeSiF 6 * 6 H 20 

Rhomb. 

1 .3638 

1 .3848 

MgF 2 

Tetr. 

1.378 

1 .390 

CoSiF 6 - 6 H 20 

Trig. 

1.3817 

1 .3872 

ZnSi F 6 * 6 H 20 

Trig. 

1 .3824 

1 . 3956 

CoF2-5HF*6H20 

Trig. 

1.384 

1 .399 

NaCNO 

Hex. 

1 .389 

1 .627 

NiSiF 6 - 6 H 20 j 

Trig. 

1.3910 

1 .4066 

NiF2-5HF-6H20 

Trig. 

1 .392 

1 .408 

CaCu(C2H302)4-6H20 

Tetr. 

1 .436 

1.478 

Na 2 S 04 -NaF 

Hex. 

1 .436 

1.439 

Na 3 P 04 * 12 H 20 

Trig. 

1 .4458 

1.4524 

CuS ® 

Hex. 

1 .45 


K 2 S 2 O 6 

Trig. 

1 .4550 

1 . 51 53 

Rb 2 S 206 

Trig. 

1 .4565 

1 .5068 

Na 3 As 04 - 12 H 20 

Trig. 

1 .4589 

1 .4669 

Cu 0 -Si 02 - 2 H 20 


1 .46± 

1.57 

Na2B407*5H20 

Rhomb. 

1 .461 

1.474 

LiKS04 

Hex. 

1 .4715 

1 .4721 

UOj ( C 2 H 3 O 2 ) 2 * N H 4 C 2 H 3 O 2 

Tetr. 

1 .481 

1.493 

(NH 2 ) 2 C 0 (Urea) 

Tetr. 

1 .484 

1.602 

SrCa 2 (C 3 H 502)6 (Propionate) 

Tetr. 

1.487 

1.496 

2Na20*3Al203*6Si02-7H20 

Hex. 

1.490 

1.502 

K3Na(S04)2 

Trig. 

[ 1.4901 

1.4996 

Na3V04-12H20 

Trig. 

1 . 5095 

1 .5232 

Na20-Al203-9Si02-2NaF 

Hex. 

1 .518 

1 .522 

2 Mg 0 -Ab 03 - 2 MgCl 2 - 8 H 20 

Trig. 

1.52 

1.55 

LiAISi 206 (of-Phase) 

Tetr. 

1.521 


C 82 S 2 O 6 

Trig. 

1.5230 

1.5438 

C 10 H 13 OH (Thymol) 

Hex. 

1.525 

1.609 

Ca 2 Pb(C 3 H 502)6 (Propionate) 

Tetr. 

1.527 

1.539 

C7HMO6* OS-Methylglucoside) 


1.529 

1.513 


® Covellite. 

^ Indices indicate negative. 





INDEX OF REFRACTION— UNIAXIAL POSITIVE 


Substance 

System 

* Na3VO4*10H2O (Hex. phase) 

Hex. 

SiOz (Quartz or low temp, phase) 

Hex. 

CisHzeO (Quajol) 


CaSO4*0.5H2O 

Hex.(?) 

CsNOj 

Hex. 

CaCOa (Least stable phase) 

Hex. 

Zr0Cl2-8H20® 

Tetr. 

3 Na 2 S 04 * Fe (SO 4 ) 3-6H20 

Trig. 

MgO-HzO 

Trig. 

3Na20-Fe203-6S03*6H20 

Trig. 

Al203*2Si02*4H20 

Tetr. 

MgPt(CN)4-7H20 

Tetr. 

La2(S04)3*9H20 

Hex. 

Mg0*B203-3H20 

Tetr. 

CH 3 OC 6 H 4 OH (Guaiacol) 

Hex. 

Ca0.2Ce0F*3C02 

Trig. 

K20*3Al203-4S03*6H20 

Trig. 

2Fe203-P205-12H20 

Hex. 

AI203-2S03 

Trig. 

MgCl2*SnCl4-6H20 

Trig. 

FeCl2*3KCI*NaCI 

Trig. 

4KCI-MnCl2 

Trig. 

CeHisSP (Triethyl phosphinesulfide) 


4KCI-CdCl2 

Trig. 

LiaSiOj 

Trig. 

SrSiOa 

Hex. 

Ct2Hii02NS (Benzenesulf anilide) 


CaNCN 

Rhomb. 

K2CaSi04 

Hex. 

CdCl2.4NH4CI 

Trig. 

NasFe ( 8103)4 

Hex. 

CaSiOa 

Hex. 

SCaO’SAIaOs 

Tetr.(?) 

KIO 4 

Tetr. 

Cu 0 -U 03 -P 205 * 8 H 20 

Tetr. 

KAg(CN )2 

Trig. 

2Sr0«3Al203-2P205*7H20 

Trig. 

2Ca0-Mg0-2Si02 

Tetr. 

PbS20«-4H20 

Trig. 

KjPtCU 

Tetr. 

(NH4)3PdCl3S03-H20 

Trig. 

KRe04 

Tetr. 

Cu0*Si02-H20 

Trig. 

Sr5CI(P04)3 

Hex. 

Be 2 Si 04 

Trig. 

2Pb0*3Al203-2P205*7H20 

Hex. 

4NH3-lrCl3*H20 

Trig. 

Sr5CI(P04)3 

Hex. 

CsHsCOCOCeHs (Benzil) 

Rhomb. 

4CaO*B203*A8205*4H20 

Tetr. 

3Al203-Ce203*2P205-6H20 

Trig. 

AgCN 


ZnClz 


2ZnO*Si02^ 

Trig. 

CeOF-COz 

Hex. 


UD 

«D 

1.5398 

1.5475 

1.6442 

1.5533 

1.545 

1.548 

1.55 

1.57 

1.56 

1.56 

1 .550 

1 .650 

1.552 

1.563 

1.558 

1.613 

1.559 

1.580 

1.559 

1.627 

1.560 

1.580 

1.5608 

1.91 

1.564 

1 .569 

1.565 

1 .575 

1.569 

1 .666 

1 . 5690 

1 .6700 

1.572 

1.592 

1 .582 

1 .645 

1.583 

1 .602 

1 . 5885 

1.5970 

1 .589 

1.590 

1.59 


1.590 

1.650 

1 . 5906 

1.5907 

1.591 

1.611 

1.599 

1.637 

1.600 

1 .649 

1 .60 

1.59 

1.600 

1.605 

1 .6038 

1.6042 

1 .609 

1.625 

1 .6150 

1 .6360 

1 .617 

' 1.652 

1 .6205 

1 .6479 

1 .623 

1.625 

1.625 

1.63 

1 .629 

1.639 

1.631 

1.638 

1 .6351 

1 .6531 

1.64 

1.67 

1 .643 


1.643 

1.673 

1.644 

1.697 

1 .650 

1 .655 

1 .654 

1 .668 

1.654 

1.676 

1 .6576 

1.6666 

1.658 

1.664 

1 .6588 

1.6784 

1.662 

1.663 

1 .680± 

1.685 

1 .685± 

1.94 

1.687 

1.713 

1 .691 

1.719 

1.717 

1.817 


“ Int. Crit. Tab. glvea — , with w1 .563 and «1 .652 
** int. Crit. Tab. gives 1.694 and 1.723 
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INDEX OF REFRACTION— UNIAXIAL POSITIVE 


Substance 

System 

U>D 

CD 

BeO 

Hex. 

1 .719 

1 .733 

YeOa'PzOs 

Tetr. 

1.721 

1 .816 

20 CuO-SO 3 » 2 CuCl 2 « 20 H 2 O 

Hex. 

1.724 

1 .746 

K3Na(Cr04)2 

Trig. 

1.7278 

1.7361 

20 CuO- Bi 203 - 5 AS 205 - 22 H 20 


1 .730 

1 .810 

2Fe203*Pb0-3S03-4H20 

Hex. 

1 .755 

1 .82 

BaO* Ti 02 * 3 Si 02 

Hex. 

1.757 

1 .804 

4 ( N H 4 ) 2 O • M nzOj • 1 3 M 0 O 3 • 9 H 2 O 

SeOa 

Rhomb. 

1.757 

>1.76 

1.819 

Tl 2 (d-C 4 H 40 «) 

Trig. 

1.768 

1 .812 

Ag Br 03 

Tetr. 

1 .8466 

1.920 

4 CaO* 5 PbO-PbCl 2 * 6 Si 02 

Hex. 

1 .945 

1.971 

5 M n 0 • S i 02 * AS 2 O 3 • H 2 O 

Hex. 

1.96 


CaW04 

Tetr. 

1 . 9200 

1.9365 

Zr 02 *Si 02 

Tetr. 

1.936 

1 .991 

Hg 2 Cl 2 

Tetr. 

1 .9733 

2.6559 

CaMo 04 

Tetr. 

1.974 

1 .984 

Sn 02 (Most stable phase; cassiterite) 

Tetr. 

1 .9968 

2.0929 

ZnO 

Hex. 

2.004 

2.020 

Y2(Mo04)3 

Tetr. 

2.03 


Pb 0 *PbCl 2 -C 02 

Tetr. 

2.114 

2.140 

PbO-2PbCl2 

Hex. 

2.13 

2.21 

Agl 

Hex. 

2.218 

2.229 

ZnS (a; high temp, phase) 

Hex. 

2.356 

2.378 

Cr 203 

Rhomb. 

2.5 ± 


CdS 

Hex. 

2.506 

2.529 

HgS (Metastable phase) 

Trig. 

2.58 

2.82 

Ti 02 

Tetr. 

2.616 

2.903 

SiC 

Trig. 

2.654 

2.697 

AI 4 C 3 

Hex. 

2.70* 

2.75'* 

HgS (Stable phase; cinnabar) 

Hex. 

2.854 

3.201 

Se 

Trig. 

3.00 

4.04 


*At 700m/i 

UNIAXIAL NEGATIVE SUBSTANCES 


Substance 

System 

w D 

CD 

NazSiFs 

Hex. 

1 .312 

1.309 

2NaF-AIF3 

Tetr. 

1.349 

1.342 

(NH4)2SiF«* 

Hex. 

1.406 

1 .391 

CuSiFe-OHzO 

Trig. 

1 .4092 

1 .4080 

CaCIz-eHzO 

Trig. 

1.417 

1.393 

KAI (S04)2-12H20 

Hex.(?) 

1.456 

1.429 

3CaO* Al203-3CaS04-31 H 2 O 

Hex. 

1 .464 

1.458 

(NH4)3ScFe 

Tetr. 

<1.47 


BeS04-4H20 

Tetr. 

1.4720 

1 .4395 

LiKS04 

Hex. 

1.4723 

1 .4717 

BeO- Be ( Cz H 5 SO 4 ) 2-4 H 2 O 

Tetr. 

1.473 

1.435 

KzTiFe 

Trig. 

1 .475 


11Na20-9S03-2C02-KCI 

Hex. 

1 .481 

1.461 

La(C2H5S04)6-18H20 

Hex. 

1 .482 

1.473 

Ce(C2H5S04)6*18H20 

Hex. 

1.482 

1.474 

Pr(C2H5S04)6-18H20 

Hex. 

1.486 

1.479 


Formed by evaporation at 5®C. 
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INDEX OF REFRACTION— UNIAXIAL NEGATIVE 


Substance 

System 

u) D 

«D 

Nd(C 2 H 5 S 04 ) 6 - 18 H 20 

Hex. 

1.487 

1.479 

SIO 2 (/?-Cri 8 tobalite) 

Tetr. 

1 .487 

1.484 

eCaO-AIzOj-aSOs-aSHzO 

Hex. 

1.488 

1 .474 

Er(C 2 H 5 S 04 ) 6 - 18 H 20 

Hex. 

1.490 

1.480 

Sm ( C 2 H 5804 ) 6 * 1 8 H 2 O 

Hex. 

1.490 

1.481 

Gd(C 2 H 5 S 04 ) 6 - 18 H 20 

Hex. 

1.490 

1.482 

Na2S04*MgS04-2.5H20 

Tetr. 

1.490 

1.471 

Y(C 2 H 5 S 04 ) 6 - 18 H 20 

Hex. 

1 .493 

1 .480 

Eu(C2H5S04)6-18H20 

Hex. 

1 .494 

1.484 

Dy(C 2 H 5 S 04 ) 6 - 18 H 20 

Hex. 

1.495 

1.480 

(NH4)3U02F5 

Tetr. 

1.495 

1 .490 

CoS04*6H20 

Tetr. 

1.495 

1 .460 

CaO* Al 203 * 3 Si 02 * 5 H 20 

Trig. 

1.496 

1.491 

CtoH 2 oO (/-«-Menthol) 


1 .497 

1 .476 

C 3 H 12 O 3 N 6 (Guanidine carbonate) 


1.499 

1 .49 

Sr( 0 H) 2 * 8 H 20 

Tetr. 

1.499 

1 .476 

3 CaO* A, 203 * CaS 04 * 1 2 H 2 O 

Hex. 

1.504 

1.488 

3Ca0*C02*S03*Si02-15H20 

Hex. 

1.507 

1 .468 

2MoO*MgF2*3CaF2 

Hex. 

1.509 

1 .486 

KH 2 PO 4 

Tetr. 

1 .5095 

1.4684 

NiS 04 * 6 H 20 ! 

Tetr. 

1 .5109 

1.4873 

6 Mg 0 *Al 203 *C 02 * 12 H 20 

Hex. 

1.512 

1 .498 

CaCl2*2MgCl2*12H20 

Trig. 

1.520 

1.512 

K3Cu(CN)4 

Trig. 

1.5215 


Mg2Al4SlsOi8“ (a-phase) 


1.522 

1.519 

3Mg ( N 03 ) 2 - 2 La ( NO 3 ) 3-24H20 

Trig. 

1.5220 

1.5150 

NH 4 H 2 PO 4 

Tetr. 

1.5246 

1.4792 

3Mg ( NO 3 ) 2 - 2 Ce ( NO 3 ) 3-24H20 

Trig. 

1 . 5249 

1.5176 

3Mg ( NO 3 ) 2 ‘ 2 Pr ( NO 3 ) 3'24H20 

Trig. 

1.5255 

1.5182 

3Mg ( NO 3 ) 2 - 2 Nd (NO 3 ) 4*24 H 2 O 

Trig. 

1.5266 

1.5192 

Ca3 Al206*12H20 

Hex. 

1.527 

1.505 

Mg 2 AUSisOis® (a-phase) 

1 

1.528 

1 .524 

3Ca0*Al203*CaS04*6H20 

Hex. (?) 

1 . 529-35 

1.510-27 

ZnSe 04 * 6 H 20 

Tetr. 

1 . 5291 

1 . 5039 

SrS206*4H20 

Trig. 

1 .5296 

1 . 5252 

(C 2 H 40)4 (Metaldehyde) 

Tetr. 

1.530 

1.430 

RbAlSi04 

Hex. 

1.530 

1.526 

K2C03-CaC03 

Hex. 

1.530 

1.48± 

LiAISi04 

Hex. 

1.531 


K20*4Ca0*2Al203*24Si02* H 2 O 

Hex. 

1.532 

1.529 

KAiSi 04 (/J-phase) 

Hex. 

1 .532 

1.527 

Ba(CI04)2-3H20 

Hex. 

1.5330 

1 . 5323 

6Zn0*3Al203*2S03*18H20 

Hex. 

1 .534 

1 .514 

SrCl2*6H20 

Rhomb. 

1 .5364 

1.4866 

K20*8Ca0*16Si02*16H20 

Tetr. 

1.537 

1.535 

NaAISi 04 (/S-phase or low temp, phase) 

Hex. 

1.537 

1 .533 

Ca3Al206*8H20 

Hex. 

1 .538 

1.520 

NaLiCOa 

Hex. 

1 .538 

1.406 

Al203*Ci209*18H20 (Mellite) 

Tetr. 

1.539 

1.511 

ZnCl2*6NH3 

Hex. 

1.539 

1 .530(7) 

NiSe04*6H20 

Tetr. 

1.5393 

1.5125 

CH 3 CONH 2 (Acetamide)* 

Hex. 

1.54 

1.46 

6 MoO*Fe 203 *C 02 * 12 H 20 

Hex. 

1 .540 

1.510 

N a2 0 • A J 2 O 3 • 2Si O 2 

Hex. 

1.542 

1.638 

6 MgO* Cr203 • C02* 1 2 H 2 O 

Hex. 

1.642 

1.516 


“Stable >926to1150“C. 
“Stable modificatioru 
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INDEX OF REFRACTION-UNIAXIAL NEGATIVE 


Substance 

System 

CUD 

CD 

Li 20 -Al 203 - 2 Si 02 

Hex. 

1.545 


(CH20HCH0H)2 (d/-Erythritol) 

Tetr. 

1.544 

1.521 

K2S04*Al2 (S04)3 

Hex. 

1 .545 

1.533± 

NaeCOs* CaC 03 

Hex. 

1.547 

1.504 

K8CaSiio025 

Hex. 

1.548 

1.537 

CaS206*4H20 

Trig. 

1.5496 

1 .54± 

3 NaAISi 04 -CaC 0 j 

Hex. 

1 .550 

1 .519 

Co(CI 04 ) 2 - 6 H 20 

Hex. 

1 .55± 


Ni(CI 04 ) 2 - 6 H 20 

Hex. 

1 .55± 


3 NaAISi 04 -CaC 03 

Hex. 

1.550 

1.519 

3CaO* AI 203 - CaCl 2-1 OH 2 O 

Hex. 

1 .550 

1.535 

CaS206*4H20 

Trig. 

1.5516 

1.5414 

C 4 HBO 2 CIZ (Dichlorobutylene glycol) 


1.554 

1 .515 

HfOCIz-SHzO 


1.557 

1.543 

C 5 H 12 O 4 (Pentaerythritol) 

Tetr. 

1.559 

1 .548 

AICI3-6H20 

Trig. 

1.560 

1.507 

4AICI3-3AI203-3S03-36H20 

Trig. 

1.560 

1 .495 

Zr0Cl2-8H20“ 

Tetr. 

1.563 

1.552 

Na2S03 

Hex. 

1 .565 

1.515 

3Ca0-CaF2*3Si02*2H20 

Trig. 

1.565 

1.560 

FeClz 

Hex. 

1.567 


KH 2 ASO 4 

Tetr. 

1 . 5674 

1.5179 

Ca(OH )2 

Hex. 

1 .574 

1 .545 

3Mn0-4Si02-4H20 

Hex. 

1.576 

1.546 

NH 4 H 2 ASO 4 

Tetr. 

1 . 5766 

1.5217 

C 34 H 50 O 2 (Cholesterol benzoate) 


1.579 

1 .540 

NaH(U02)2P20a-7.3H20 

3Be0-Al203*6Si02 

Hex. 

1 . 580 ± 

1.580 

1.574 

CiiHiiONzBr (4-Bromoantipyrine3 


1.581 

1 .493 

NaNOa 

Trig. 

1 . 5874 

1 .3361 

2Ni02-3Si02-2H20 

Hex. 

1 . 59 ± 

1.56 

K2C03-MgC03 

Hex. 

1 . 597 

1.47 

Cu(U02)2p208-8± H 2 O 

Tetr.(?) 

1.598 

1.586 

Ca(U02)2P208-7H20 

Tetr. 

1 .600 

1.590 

6 Ca 0 *Al 203 * 2 P 205 ' 6 H 20 

Hex.(?) 

1 .601 

1.591 

Cu(U02)2P208-6H20 

Tetr. (?) 

1 .608 


PtCl2-4NH3-nH20 

Tetr. 

1 .612 

1 .607 

2Ca0-2Be0*3Si02-NaF 

Tetr. 

1 .612 

1.593 

(Ce, La, Di) F 3 

Hex. 

1 .613 

1 .607 

Ba(U02)2P208-6H20 

Tetr.(?) 

1 .613 

1 .604 

(NH4)4Fe(CN)6-2NH4CI-3H20 

T rig. 

1 .6198 

1 . 5922 

7CaO-2p2O5-CO2*0.5H2O 

Hex. 

1 .620± 

1.609 

Sr5F(P04)3 

Hex. 

1 .621 

1.619 

Ba0-Fe0*4SI02 

Tetr. 

1.621 

1.619 

NazO-SCaO-PzOs** 

Hex.(?) 

1 .623 

1 .620 

3U03-AS205-12H20 

Tetr. (?) 

1.627 

1.582 

8Mn0-7Si02-5H20 


1.632 

1.602 

Ca5F(P04)3 

Hex. 

1 . 6325 

1 .629± 

C6H4(0H)2 (Hydroquinone) 

Hex. 

1 .633 

1.626 

lOCaO-SPzOs 

Hex. 

1 .633 

1 .629 

3Ca3P208*CaC03 

Hex. 

1 .635 

1.626 

CaCuSi40io 

Tetr. 

1 .6354 

1 .6053 

2KCI-CuCl2-2H20« 

Tetr. 

1.637 

1 .615 

CaO*CaCl 2 

Hex. 

1 .638 

1.634 

BaF2* BaClz 

Tetr. 

1 .640 

1.633 


“Winchell gives this + with«1 .663 and .552 ®Some specimens are orthorhombic and biaxial. 

* Found only in meteorites- 
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INDEX OF REFRACTION— UNIAXIAJu NEGATIVE 


Substance 

System 

0) D 

eD 

AIzOs-BzOs 

Hex. 

1.640 


CasCIPsOiz 

Hex. 

1.642 

1.637 

CuO -2 UOr AszOs-SHaO (?) 

Tetr. 

1 .643 

1.623 

3Srs PzOa 'Sr CO 3 

Hex. 

1.644 

1.638 

Ho(CN )2 

Tetr- 

1.645 

1.492 

CcHsCNBrCN (Bromobenzylcyanide) 


1 .646 

1 .642 

2 KCI*CuCl 2 

Tetr. 

1 .647 

1.612 

lOMgO-eBzOa-SHzO 


1.650 

1.575 

SrCIz-SfFz 

Tetr. 

1.651 

1.627 

FejOa'PzOs’GHzO 


1 .655 

1.645 

CaCOj* (Calcite) 

Trig. 

1.6585 

1 .4864 

AI 2 O 3 

Hex. 

1 .67-8 

1.63-6 

PtCl 2 - 2 N H,-4 (Pta 2 - 4 N H 3 ) 

Tetr. 

1.666 

1-658 

CasClP30,2 

Hex. 

1 .6668 

1 . 666 ± 

BaFz'SBasPzOa 

Hex. 

1.669 

1.666 

Caz Al 2 Si 07 

Tetr. 

1 .669 

1-658 

(NH 4 ) 2 CuCl 4 - 2 H 20 

Tetr. 

1 .670 

1 .645 

Cat F 6 Si 207 

Tetr. 

1 .670 

1.658 

MgClz 

Hex. 

1 .675 

1.69 

4 ( N H 4 ) zSzOa- Ag Br* N H 4 Br 

Tetr. 

1.6769 

1.6294 

Vt04*Ca0*P20s*5H20*‘ 

Tetr. 

1 .680 

1 .655 

Ba 0 - 2 Ca 0 * 3 Si 02 

Hex.(?) 

1 .681 

1 .668 

CaO*MgO- 2 C 02 

Trig. 

1 .681 

1 .500 

3 Bas PzOa * Ba CO 3 

Hex. 

1 .691 

1 .683 

AlClO-eCuO-SHzO 

Trig. 

1.694 

1 .641 

C 6 H 12 O 4 N 2 S 2 (/-Cystine) 

Hex. 

1.700 

1.640 

MgC 03 

Trig. 

1 .700 

1.509 

BasCIPaOiz 

Hex. 

1.701 

! 1.699 

1 2 M nO'SSiOz* AszOs*? H 2 O 

Hex.(?) 

1 .704 

1.679 

9 CaO*3 AszOs* Ca F 2 

Hex. 

1.706 

1.698 

Na4Zr2Si30i2 

Trig. 

1 .715 

1.692 

C 6 H 5 COC 6 H 4 CH 3 (Phenyl A-tolyl ketone) 


1 .717 

1 .563 

MnO-HzO 

Trig. 

1.723 

1.681 

Ca-AI-silicate^ 


1 .730 

1 .726 

LI NO 3 

Trig. 

1 .735 

1.435 

CuCl 2 - 2 NH 4 CI- 2 H 20 

Tetr. 

1 .744 

1 .724 

C6203*3C02* BaFz 

Hex. 

1 .760 

1.577 

AIzOs 

Trig. 

1 .768 

1.760 

Fez ( 804)3 (Stable >130°C.) 

Rhomb. 

1 .770 

1.760 

Na20*2Al203*Sb205 

Hexr 

1 .772 

1 .770 

Ba A qz C 83 ( N CS) 7 

Tetr. 

1 .7761 

1 .6788 

C 83 TI 2 CI 9 

Hex. 

1.784 

1 .774 

KzPtIz ( NO 2 ) 2 * 2 H 20 

Tetr. 

1 .7909 

1.6527 

7 ( Fe, Mg) O- 3 Fe 203 - 4 SI 02 -8 H 2 O 

Trlg.(?) 

1.80 


FezOs-WOa-GHzO 

Hex. 

1 .80 

1-72 

CHI 3 (Iodoform) 

Hex. 

1 .800 

1 .750 

BaCuzCss ( N CS) 7 

Tetr. 

1 .8013 

1.6882 

Ag2HP04 

Trig. 

1 . 8036 

1.7983 

2(Pb,Mg)0-3Fe203*4Si02-8H20 

Hex. 

1 .815 

1.761 i 

3Fe203*4S03-9H20 

Rhomb. 

1.816 

1 .728 

MnC03 

Trig. 

1 .817 

1.597 

ZnCOa 

Trig. 

1 .818 

1.618 

K20*3Fe203*4S03*GH20 

Trig. 

1 .820 

1.716 

NaYSi04 

Hex. 

1-832 

1.804 

NazO*3Fe203-4S03*6HzO 

Trig. 

1 .832 

1 .760 


* Most stable, low temp, phase. ^Astound in Portland cement clinker. 

^Alters to a biaxial hydrata 
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Substance 

System 

O} D 

€D 

Cu0*Pb0*Fe203‘2S03*4H20 

Hex. 

1.85 


SrCu2C83(NCS)7 

Tatr. 

1 .8535 

1.6982 

C 0 CO 3 

Hex. 

1.855 

1.60 

NaLaSi 04 

Hex. 

1.867 

1.840 

KLaSi 04 

Hex. 

1.867 

1.840 

6Ca0-4Fe203-3A8205*9H20 (?) * 


1.870 

1.792 

6Ca0-3Fe203«2A820s*9H20 

Hex. 

1.87 

1.85 

LiLaSi 04 

Hex. 

1.870 

1.843 

FeCOa 

Trig. 

1 .875 

1 .633 

Pb0.3Fe203*4S03*6H20 

T rig. 

1 .875 

1.784 

CaLa 2 Si 208 

Hex. 

1.880 

1.874 

NaPrSi 04 

Hex. 

1 .889 

1 .861 

NaNdSi04 

Hex. 

1.889 

1.861 

NaSmSi 04 

Hex. 

1.898 

1 .867 

Ag20*3F6203*4S03*6H20 

Hex. 

1.898 

1.815 

CaNdaS^Os 

Hex. 

1 .903 

1 .897 

2Pb0-3Fe203*Pz05*2S03*6H20 

T rig. 

1 .93 


Pb3(P04)2 

Hex. 

1.9702 

1 .9364 

C (Graphite) 

Trig. 

2 . 0 ± 


Pr 2 ( M 0 O 4 ) 3 

Tetr. 

2.006± 



3MnO* AS 2 O 3 

Trig. 

2. Of 

1.99 

Bi203-3H20 (?) 

Hex. 

2.01 

1 .82 

Nd2(Mo04)3 

Tetr. 

2.023 

2.021 

5PbCl2-4Cu0'6H20 

Tetr. 

2.03 

2.00 

Ce 2 (Mo 04)3 (Stable >900°C.) 

Tetr. 

2.04 

2.028 

4PbCl2-4Cu0-6H20 

Tetr. 

2.041 

1 .926 

9 PbCl 2 - 8 Cu 0 - 3 AgCI- 9 H 20 

Tetr. 

2.05 

2.03 

3Pb0‘2Si02 

Trig. 

2.07 

2.05 

Pb 3 (OH )2 ( 003)2 (White lead pigment) 

Hex. 

2.09 

1 .94 

BI 203 * CO 2 


2.13 

1.94 

H 2 K 2 Tel 20 ,o* 2 H 20 

Trig. 

2.142 

2.030 

9Pb0-3As205-PbCl2 

Hex. 

2.16 

2.13 

PbOa 

Tetr. 

2.229 


2 Zn 0 - 2 Mn 203 -H 20 

Tetr. 

2.26 ± 

2.10 

Pb0-W03 

Tetr. 

2.269 

2.182 

9Pb0-3As203*PbCl2 

Hex. 

2.295 

2.285 

(MQ,Fe) 0 *Ti 02 

Trig. 

2.31 

1.95 

ZnO-MnzOa 

Tetr. 

2.34 

2.14 

9Pb0-3V205-PbCl2 

Hex. 

2.354 

2.299 

PbO-MoOa 

Tetr. 

2.40 

2.28 

Mn 304 

Tetr. 

2.46Li 

2.15Li 

MnO'TiOz 

Trig. 

2.481 

2.210 

TiOa 

Tetr. 

2.554 

2.493 

CaO* FeaOa 


2.58 

2.43 

Asia 

Trig. 

2.59 + 

2.23± 

AgAsSa (Low temp, phase) 

Trig. 

2.6Li 


PbO 

Tetr. 

2.665 

2.535 

Hgl 2 

Tetr. 

2.748 

2.455 

Sbla (Low temp, phase) 

Trig. 

2. 78 ± Li 

2.36 ± Li 

3 AgaS* AS 2 S 3 

Trig. 

3.088 

2.792 

FeaOa 

Hex. 

3.22 

2.94 


^^Int. Crit. Tab. gives 3CaO*2Fe203*2A8205*6HaO 
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Int. Crit. Tab. gives I8H2O. arnt. Crit. Tab. gives 8 t. 52 . 

*Zn:Fe 2:1 
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High temp, phase. 
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INDEX OF REFRACTION-BIAXIAL POSITIVE 



♦Int. Grit. Tab. gives 1.52. 

♦♦Stated to be +; indices indicate negative. 
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INDEX OF REFRACTION— BIAXIAL POSITIVE 



♦Int. Crit. Tab. gives a1.527; /SI. 530; 7I.540 and ortfi. 
♦♦Indices aiso given as a1.523; ^1.527; 7I.545. 
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*Bewmes uniaxial at 114®C. <>8tabie low temp, phase. ePptd. from soln. and dried at 110°C. 

•♦o-Phase. ftHIgh temp, or a-phase. 
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Is 


9 ^ 

¥. 

He 

xr 
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•Int. Cril. Tab. gives 1.624. « 7 -Form; stable below 675®C. =Prepd. by hydrolysis of QeCU. 

Crit. Tab. gives 1.670. ^Prepd. by hydration with steam at 125 atm. 
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*/J-Phase; changes to o-phase at 1500®C. <iMetastable or ^-phase. 

**Mo6t stable or a-phase. t'Also given as 1.636. 
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INDEX OF REFRACTION— BIAXIAL POSITIVE 



♦♦Unstable or 0'-phase. a In Portland cement clinker. ^-/S-Phase; stable 675° to 1420°C. 

♦*tnt. Crit. Tab. gives al.724; ^1.729;7l.734. ^'a-Phase; stable above 1420°C. 
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Int. Crit. Tab. gives tet. 
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INDEX OF REFRACTION— BIAXIAL POSITIVE 



Also given as Y =b; Z Ac= -5°30'. 
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Optical Orientation 

r >v 

Ax. pl.1010; Zi.010 
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Dispersion 
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p 

1.560 

1.546 

1.545 

1.5545 

1.542 

1 . 5434 

1.5363 

1.610 

1.544 

1.545 

1.543 
1.557 

1.596 

1.565 

1.5489 

1.548 

1 .550 
1.554 

1.55 

s 

1.535 

1.535 

1.535 

1.535 
1.5358 

1.536± 

1.536 

1 . 5368 

1.539 

1.5395 

1.540 

1.540 

1.541 

1 .541 

1.542 
1.542 

1.542 

1,545 

1 .5450 

1.647 

1.548 

1.549 

1 1.55 

§ 

1.500 

1 .415 
1.533 
1.460 
1.4227 

1.526 
1.5141 

1.5213 

1 .460 

1.527 
1.520 

1 .535 
1.413 

1.466 

1.415 

1.5395 

1.542 

1.530 

1.538 

1.53 

1 

CC 

Trie. 

Mon. 

Mon. 

Orth. 

Trie. 

Trie. 

Mon. 

Mon. 

Orth. 

Mon. 

Mon.(?) 

Mon, 

Mon. 

Orth. 

Mon. 

Mon. 

Orth. 

Trie. 

Orth. 

Substance 

f i| £ q 
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♦Low temp, phase. <* Succinate. 

♦♦See also values given under fil.5344. 
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*Naphthalene-1,5-disulfonate. ♦♦Also given as a1.565; 7l.655±. ‘^Stable from 50° to 160°C 

a^Phase; inverts at 1200°C. to a-phase. &Also given as a1.623; /51.634; 71.636. ^Tartar emetic. 

<^lnt. Crit. Tab. gives a1. 603; ^1.632; 71.639. 
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♦Given as negative; indices indicate positive. aUnstable phase. cX-Phase; metastable above 0®C. 

♦*Naphtlia!ene-1 .5-disulfonate. ^High temp, or a-phase; stable above 1200®C., 90 atm. 
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INDEX OF REFRACTION— BIAXIAL NEGATIVE 



Unstable phase; fibrous. "Also sometimes positive, ^1.696. c|nt. Crit. Tab. gives a1. 686; ^1.722; 

*lnt. Crit. Tab. gives FeO-SiOi. ‘''Naphthalene-I 5-disu!fonate. <^AIso given as a1. 573; ^1. 603; 71.604. 
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INDEX OF REFRACTION— BIAXIAL NEGATIVE 



^Ajso giwn ^ o1.708; 71-773 a|nt. Crit. Tab. gives a1.730; i81.778; 71-803. 

‘*lnt. Cnt. Tab. gives 52n0*2u02*3H20. 
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♦Stable above 98® C. 
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INDEX OF REFRACTION (LIQUIDS) 

Arrangement. The substances are arranged in the order of increasing values of re- 
fractive index ( ud ) to facilitate use of the table as a means of identification of pure 
liquids. No substance is listed more than once. To ascertain if a desired compound is 
listed in the table and to find its position in the table reference must be made to the 
formula index at the end of the table. When possil)le, values were selected at or near 
20°C. In using the table for identification of an luiknown pure liquid, consideration 
must be given to the effect of temperature. The index of refraction of a liquid de- 
creases with rise in temperature and this thermal variation differs with various sub- 
stances but is approximately 0.0004 per 1°G. 

Specific Gravity. As an aid in applying formulas for calculation of refractive 
index (q. v.) the specific gravity is given at the same temperature as used in the re- 
fractive index determination. 

Beil. Ref. In the column so headed will be found the reference to the volume and 
page numbers of the 4th edition of Beilstein: Handhuch der Organischen Chemie. 
Where the Roman numeral, which indicates the volume number, is preceded by an 
asterisk, reference is to the first supplementary volumes. 

It is to be not(?d that the symbols a, /3, y which are often employed in reporting 
refractive index of liquids, refer to the wave length of light used and signify the wave 
length corresponding to the Ha, and Hy spectrum lines. In the case oi refractive 
index of biaxial crystals the symbols a, /3 and y have a different significance (q. v.). 

References. The information in the table has been collected mainly from the follow- 
ing sources : 

Beilstein; Handbuch der Organischen Chemie, 4th edition. Published by Springer, 
Berlin. 

International Critical Tables, Vol. VII. Published by McGraw-Hill Book Co., New 
York. 


No. 

Substance 

Formula 

t°c. 

d4‘ 

nn* 

Boil. Ref, 

1 

Nitrous oxide 

N 2 O 

16 


1.193 


2 

Hydrocyanic acid 

HCN 

19 

0.698 

1.254 

11-29 

3 

Hydrogen chloride 

HCI 

? 


1.256 


4 

Ethyl ~ 

F 3 CCO 2 C 2 H 5 

20 

1.19 

1.306 



trifluoroacetate 






5 

Phosphine 

PH 3 

17.5 


1 .317 


6 

Hydrogen bromide 

HBr 

10 


1 .325 


7 

Ammonia 

NH 3 

16.5 


1 .325 


8 

Methyl alcohol 

CH 3 OH 

20 

0.791 

1 . 3288 

1-274 

9 

Nitrogen dioxide 

NO 2 

—90 


1 .330 


10 

Hydrogen peroxide 


? 



1 .333 


11 

Water* 

H 2 O 

20 


1 . 3330 


12 

Acetaldehyde 

CH 3 CHO 

18 

0.783 

1 .3392 

1-594 

13 

Difluoroacetic acid 

F 2 CHCO 2 H 

20 

1.526 

1.3419 

11-193 

14 

Methyl formate 

HCO 2 CH 3 

20 

0.974 

1 .344 

11-18 

15 

Acetonitrile 

CH 3 CN 

16.5 

0.78 

1 .3460 

11-183 

16 

■ Ether 

{OzHs)zO 

24.8 

0.708 

1.3497 

1-314 

17 

Methylal 

CHz ( 0 CH 3)2 

20 

0.88 

1.3534 

1-574 

18 

Pentane (iso) 

(CH3)2CHC2H5 

20 

0.62 

1.3549 

1-134 

19 

Amyl fluoride (n) 

CH3(CH2)4F 

20 

0.788 

1.3574 


20 

Methyl lao-propyl 

CH30CH(CH3)2 

20 

0.735 

1.3576 

1-362 


ether 






21 

Acetone 

(CH3)2C0 

20 

0.791 

1 .3591 

1-635 

22 

Silicon methyl 

(CH3)4Si 

18.7 

0.648 

1 .3591 

1 V-625 

23 

Methyl acetate 

CH 3 C 02 CH 3 

20 

0.934 

1 .3594 

11-124 

24 

Ethyl formate 

HC 02 C 2 H 5 

20 

0.906 

1 .3598 

11-19 

25 

Ethylene oxide 

(CH2)20 

8.4 

0.886 

1.3599 

XV! 1-4 

26 

Ethyl Isocyanide 

C 2 H 5 NC 

25 

0.744 

1.36 

1 V-107 


*See special table. 
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No. 

Substance 

Formula 

27 

Pentane (n) 

(C2H5)2CH2 

28 

Methyl propyl 
ether (n) 

CH 3 OCH 2 C 2 H 5 

29 

Ethyl alcohol* 

C 2 H 5 OH 

30 

Propyl nitrite (n) 

C 2 H 5 CH 2 ONO 

31 

Propionaldehyde 

C 2 H 5 CHO 

32 

1 

Ethylene 

fluorohydrin 

FCH 2 CH 2 OH 

33 

Isopropyl ether 

[(CH3)2CHl20 

34 

Silicon methoxide 

Si(OCH3)4 

35 

Propionitrile 

C 2 H 5 CN 

36 

Ethyl n-propyl 
ether 

C 2 H 50 CH 2 C 2 HS 

37 

Dimethyl acetal 

CH3CH(0CH3)2 

38 

Dimethylbutane 

(2.2) 

(CH3)3CC2H5 

39 

Formic acid * 

HC 02 H 

40 

Acetic acid 

CH 3 C 02 H 

41 

Butyl nitrite (iso) 

(CH3)2CHCH20N0 

42 

Ethyl acetate 

CH3C02C2H5 

43 

Butyric aldehyde 
(iso) 

(CH3)2CHCH0 

44 

Hexane (iso) 

CH 3 (CH 2 ) 2 CH. 

(CH3)2 

45 

Dimethyl butane 
(2,3) 

i(CH3)2CHl2 

46 

Hydrogen sulfide 

H 2 S 

47 

Cyclobutane 

CH 2 CH 2 CH 2 CH 2 


(b.p. 12 «) 

l _ _ I 

48 

Hexane (n) 

CH3(CH2)4CH3 

49 

Amylene 

CzHsCHzCHXHz 

50 

Ethyl fluoroacetate 

FCH 2 CO 2 C 2 H 5 

51 

Methyl 

pentane (3) 

(C2H5)2CHCH3 

52 

Propylamine (iso) 

(CH3)2CHNH2 

53 

Methyl propionate 

C 2 H 5 C 02 CH 3 

54 

Propyl 

acetate (iso) 

CH3C02CH(CH3)2 

55 

Propyl formate (n) 

* HCOzCHzCzHs 

56 

Propyl 

alcohol (iso) 

(CH 3 ) 2 CH 0 H 

57 

M6thyl-2-butene-1 

(C 2 H 5 ) (CH 3 )C:CH 2 

58 

Butylamine (tert) 

(CH3)3CNH2 

59 

Ethyl butyl 
ether (tert) 

C2H50C(CH3)3 

60 

Methyl allyl ether 

CHsOCHzCHXHz 

61 

Methyl butyl 
ether (n) 

CH 3 OCHZCH 2 C 2 H 5 

62 

Methyl ethyl 
ketone 

CH 3 COC 2 H 5 

63 

Triethyl borate 

(C2H5)3B03 

64 

Butyronitrlle 

CzHjCHzCN 

65 

Pent6ne-2 

C2H5CH:CHCH3 

66 

Acetal 

CH3CH(0C2H5)3 

67 

Ethyl 

cyanoformate 

NCCO 2 C 2 H 5 


*See special tables. 


t,^c. 


n/>t 

Boil. Ref. 

18 

0.630 

1 .3601 

1 130 

14.3 

0.74 

1 .3602 

1-354 

20.5 

0.788 

1 .3610 

1-292 

20 

0.935 

1.3613 

1-355 

20 

0.807 

1 .3636 

1-629 

20 

1.114 

1.3639 

*1-170 

23 

0.72 

1.3678 

1-362 

? 


1 .368 


19 

0.78 

1.3681 

1 1-245 

20 

0.739 

1 .3695 

1-354 

20 

0.850 

1 .37 

1-603 

20 

0.649 

1 . 3704 

1-150 

20 

1.220 

1 .3714 

11-8 

22.9 

1 .046 

1 .3715 

11-96 

22.1 

0.87 

1.3715 

1-377 

19.2 

0.901 

1 .3728 

11-125 

20 

0.794 

1 . 3730 

1-671 

20 

0.654 

1.3735 

1-148 

20 

0.662 

1.3749 

1-151 



1 .374 


0 

0.703 

1.3752 

V-17 

20 

0.661 

1.3754 

1-142 

20 

0.6 

1 1.3758 

1-210 

20 

1.093 

1.3767 


20 

0.677 

1.3769 

1-149 

15.4 

0.694 

1.3770 

IV-152 

18.9 

0.917 

1.3770 

11-239 

20 

0.872 

1.3770 

11-130 

20 

0.901 

1 .3771 

11-21 

20 

0.785 

1.3776 

I-360 

16 

0.66 

1 .378 

1-211 

18 

0.698 

1 .3794 

1 V-173 

20 

0.752 

1 . 3794 

1-381 

? 

0.7 

1 . 38 ± 

1-437 

20 

0.744 

1 .38 

1-369 

15.9 

0.81 

1 . 3807 

1-666 

20 

0.88 

1 .3808 

1-335 

24 

0.78 

1.3816 

11-275 

17.2 

0.65 

1.3817 

1-210 

20 

0.831 

1.3819 

1-603 

20 

1.003 

1.3821 

1 1-547 
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INDEX OF REFRACTION— LIQUIDS 


No. 

I Substance 

Formula 


d4< 


Beil. Ref. 

68 

1 

Hexene-1 

CH3(CH2)3CH:CH2 

20 

0.683 

1 .3821 

1-216 

69 

Dimethyl 
pentane (2,4) 

[(CH3)2CHl2CH2 

20 

0.681 

1 .3827 

1-158 

70 

Glyoxal 

(CH0)2 

20 

1.14 

1 .3828 

1-759 

71 

Propyl ether (n) 

(CjH5CH,)20 

14.5 

0.75 

1.3832 

1-354 

72 

Ethyl propionate 

C 2 H 5 C 02 C 2 H 5 

20 

0.891 

1 .3839 

1-240 

73 

Methyl butyrate 
(iso) 

(CH3)2CHC02CH3 

20 

0.891 

1 .3840 

11-290 

74 

Butyric aldehyde 

(n) 

C 2 H 5 CH 2 CHO 

20 

0.817 

1 .3843 

1-662 

75 

Propyl acetate 

CH 3 CO 2 CH 2 C 2 H 5 

20 

0.886 

1.3844 

11-129 

76 

Diethyl carbonate 

C0(0C2H5)2 

20 

0.975 

1 .3846 

IM-5 

77 

Methyl 

cyclobutane 

CH 3 CHCH 2 CH 2 CH 2 

1 1 

18 

0.69 

1 .3847 

V-20 

78 

Ethyl nitrate 

C 2 H 5 ONO 2 

21.5 

1.104 

1 .3848 

1-329 

79 

Methyl amyl 
ether (n) 

CHsOCsHn 

20 

0.754 

1 .3849 

» 


80 

Amyl nitrite (n) 

CH 3 (CH 2 ) 3 CH 20 N 0 

20 (?) 

0.853 

1 .3851 

1-384 

81 

Propyl alcohol (n) 

C 2 HSCH 2 OH 

20 

0.804 

1 . 3854 

1-350 

82 

Methyl-2-butene-2 

(CH3)2C:CHCH3 

19 

0.663 

1 .3855 

1-211 

83 

Butyl formate 
(iso) 

HC02CH2CH(CH3)2 

20 

0.885 

1 .3857 

11-21 

84 

Heptyl fluoride (n) 

CH 3 (CH 2 ) 5 CH 2 F 

20 

0.804 

1 .3861 

1-56 

85 

Fluorotrichloro- 

methane 

CCI 3 F 

18.5 

1.494 

1 .3865 

1-64 

86 

Methyl 

chloroformate 

CICO 2 CH 3 

20 

1.223 

1 . 3868 

II 1-9 

87 

Butyl chloride 
(tert) 

0 

X 

0 

0 

17.8 

0.843 

1 . 3869 

1-125 

88 

Propiolic nitrile 

HCiCCN 

17 

0.816 

1 . 3870 

*11-208 

89 

Diethylamine 

(C2Hs)2NH 

19 

0.712 

1 .3871 

IV-95 

90 

Amyl nitrite (iso) 

(CH3)2CHCH2- 

CH 20 NO 

20,7 

0.871 

1 .3871 

1-402 

91 

Dimethyl sulfate 

( CH 30 ) 2 S 02 

20 

1 .33 

1 .3874 

1-283 

92 

Propionic acid 

C 2 H 5 C 02 H 

19.9 

0.992 

1 . 3874 

1 1-234 

93 

Butyl acetate (sec) 

CH3C02CH(CH3)' 

C 2 H 5 

20 

0.870 

1 .3877 

11-131 

94 

Butyl alcohol 
(tert) 

(CH3)3C0H 

20 

0.786 

1 .3878 

1-379 

95 

Methyl propyl 
ketone (iso) 

CH3C0CH(CH3)2 

16.0 

0.805 

1 . 3879 

1-682 

96 

Heptane (n) 

CH3(CH2)5CH3 

20 

0.684 

1 . 3876 

1-154 

97 

Ethyl allyl ether 

C2H50CH2CH:CH2 

20 

0.765 

1 .3881 

1-438 

98 

Valeric aldehyde 

(n) 

C 2 H 5 CH 2 CH 2 CHO 

20 

0.82 

1 .3882 

1-676 

99 

Propyl chloride 

(n) 

C 2 H 5 CH 2 CI 

20 

0.890 

1 .3884 

1-104 

100 

Butyl formate (n) 

HC 02 CH 2 CHZC 2 H 5 

20 

0.89 

1 .3891 

11-21 

101 

Methyl propyl 
ketone (n) 

CH 3 COCH 2 C 2 H 5 

20.2 

0.81 

1 .3895 

1-676 

1 C 2 

Acetyl chloride 

CH 3 COCI 

20 

1.105 

1 . 3898 

11-173 

103 

Difluoro-2,2- 
bromo -1 ethane 

CHFzCHzBr 

20 

1 .8 

1 .39 

1-89 

104 

105 1 

Methyl butyrate 

(n) 

C 2 H 5 CH 2 CO 2 CH 3 

20 

0.898 

1.39 

1 1-270 


Ethyl valerate (n) 

CH3(CH2)jC02CtH5 

20 

0.877 

1 .39 

1 1-301 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Siibstanct? 

Formula 

/,®c. 

d,t 

n/>t 

Beil. Ref. 

106 

Trimothylbutane 

(2,2,3) 

(CH3)3CCH(CH3)2 

20 

0.690 

1.389 


107 

NItroethane 

CH 3 CH 2 NO 2 

24.3 

1.047 

1 .3901 

1 100 

108 

Propylamine (n) 

C 2 H 5 CH 2 NH 2 

16.6 

0.72 

1 .3901 

1 V-1 36 

109 

Acetic anhydride 

(CH3C0)20 

20 

1 .082 

1 .3901 

1 1-166 

110 

Diethyl sulfate 

(C2H50)2S02 

20 

1.178 

1 .3902 

1-327 

111 

Valeric aldehyde 
(iso) 

(CH3)2CH2CH2CH0 

20 

0.802 

1 . 3902 

1-684 

112 

Ethyl butyrate 
(iso) 

(CH3)2CHC02C2H5 

20 

0.871 

1 .3903 

1 1 291 

113 

Butyl acetate (iso) 

CHjCOzCHiCH- 

(CH3)2 

18.8 

0.870 

1.3907 

1 1-131 

114 

Dimethyl oxalate 
(m.p. 54'^) 

(C02CH3)2 

56.6 

1.14 

1 .3915 

1 1 534 

115 

Valeronitrile (n) 

CH3(CH2)3CN 

18 

0.801 

1.3917 

1 1 301 

116 

Ethyl orthoformate 

HC(0C2H5)3 

18.8 

0.897 

1 .3922 

1 1 20 

117 

Butyl alcohol (sec) 

CH 3 CHOHC 2 HS 

22 

0.806 

1 .3924 

1 371 

118 

Ethylpentane (3) 

(C2Hs)3CH 

20 

0.698 

1 .393 

1-157 

119 

Butyric acid (iso) 

(CH 3 ) 2 CHC 02 H 

20 

0.949 

1 .3930 

1 1-288 

120 

Ethyl butyrate (n) 

C 2 H 5 CH 2 C 02 C 2 HS 

18 

0.88 

1 .3930 

1 1 270 

121 

Trimethylacetic 
acid (m.p. 35.5®) 

(CH3)3CC02H 

36.5 

0.91 

1.3931 

11-319 

122 

Diacetyl 

(CH3C0)2 

18.5 

0.981 

1 .3933 

1 769 

123 

Propyl propionate 

(n) 

C 2 H 5 C 02 CH 2 C 2 HS 

20 

0.883 

1 . 3933 

1 1 240 

124 

Nitromethane 

CH 3 N 02 

20 

1.139 

1 . 3935 

1-74 

125 

Dimethylhexane 

(2,5) 

[(CH3)2CHCH2J2 

25 

0.7 

1 .3935 

1-162 

126 

Ethyl 

orthocarbonate 

C(OC2Hs)4 

18.5 1 

0.919 

1.3935 

1 1 1-5 

127 

Diethyl ketone 

(C2Hs)2CO 

16.6 

0.82 

1.3939 

1 679 

128 

Butylamine (sec) 

(C2H5)(CH3): 

CHNHz 

20 

0.724 

1 .394 

1 V-1 60 

129 

Butyl acetate 
(tert) 

CH3C02C(CH3)3 

20(?) 

0.896 

1 . 3947 

1 1-131 

130 

Octyl fluoride (n) 

CH 3 (CH 2 ) 6 CH 2 F 

20 

0.803 

1 . 3947 

1 159 

131 

Butyl acetate in) 

CH 3 C 02 CH 2 CH 2 C 2 H 5 

20 

0.881 

1.3951 

11-130 

132 

Butyl propionate 
(sec) 

C2H5C02CH(CH3)- 

C 2 H 5 

20 

0.866 

1 . 3952 

II 241 

133 

Butyl chloride 
(sec) 

C 2 H 5 CHCICH 3 

25.2 

0.87 

1 .3953 

1-119 

134 

Ethyi 

chloroformate 

CIC 02 C 2 H 5 

20 

1.138 

1 .3955 

111-10 

i 

135 

Methyl butyl 
ketone (iso) 

CH 3 COCH 2 CH: 

(CH3)2 

20 

0.800 

1.3959 

1-691 

136 

Propyl iso- 
butyrate (n) 

(CH3)2CHC02CH2* 

C 2 H 5 

20 

0.87 

1.3959 

11-291 

137 

Butine-1 (b.p. 18°) 

CzHsCiCH 

(?) 

0.7 

1 .3962 

1-248 

138 

Butylene (a) 

(b.p. -5°) 

C2H5CH:CH2 

20 


1 .3962 

1-203 

139 

140 

Butyl alcohol (iso) 
Nitric acid 

(CH3)2CHCH20H 

HN 03 

17.5 

16.4 

0.805 

1 .3968 

1 .397 

1-373 

141 

Propyl iso- 
valerate (iso) 

(CH3)2CHCH2C02- 

CH(CH3)2 

20(?) 

0.85 

1.397 

11-312 

142 

Butyl chloride 
(iso) 

(CH3)2CHCH2CI 

17.8 

0.879 

1.3970 

1-124 
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INDEX OF REFRACTION— LIQUIDS 


No. Substance Formula 

143 Propyl nitrate (n) C2H5CH2ONO2 

144 Amyl alcohol (CH3)2CHCHOHCH3 

(iso) (sec) 

145 Chloromethyl CICH2OCH3 

methyl ether 

146 Ethyl valerate (CH3)2CHCH2C02* 

(iso) C2H5 

147 Butyl propionate C2H5C02CH2- 

(iso) CH(CH3)2 

148 Amyl formate (iso) HCOzCHzCHz' 

CH(CHj)2 

149 Methylheptane ( 4 ) (C2H5CH2)2CH (CH3) 

150 Butyric acid (n) C2H5CH2CO2H 

151 Octane (iso) (CH3)2CH (CH2)4* 

CH3 

152 Dimethylhexane C2H5CH (CH3) CHz* 

( 2 , 4 ) CH(CH 3)2 

153 Butylamine (iso) (CH3)2CHCH2NH2 

154 Octane (n) CH3(CH2)6CH3 

155 Ethyl propyl C2H5COCH2C2H5 

ketone (n) 

156 Butyl alcohol (n) C2H5CH2CH2OH 

157 Butyl ether (n) (C2H5CH2CH2)20 

158 Ethylhexane ( 3 ) (C2H5)2CHCH2C2H5 

159 Methyl- 2 -ethyl- 3 - (C2H5)2CHCH* 

pentane (CH3)2 

160 Acrolein CH2:CHCHO 

161 Butyl iso-butyrate (CH3)2CHC02CH2* 

(iso) CH(CH3)2 

162 Ethylene- CH3CH: (0CH2)2 

ethylidene oxide 

163 Germanium Ge(C2H5)4 

tetraethyl 

164 Acetone (CH3)2C(OH) CM 

cyanohydrin 

165 Methyl butyl CH3COCH (CH3) • 

ketone (sec) (C2H5) 

166 Nitropropane (1) CH3CH2CH2NO2 

167 Triethylamine (C2H5)3N 

168 Pentine -2 CzHsCiCCHa 

169 Propyl n-butyrate C2H5CH2C02CH2* 

(n) C2H5 

170 Methyl- 4 -pentanol- CH3CO2CH (CH3) • 

2 acetate CH2CH(CH3)2 

171 Butyl (d)amyl (CH3)2CHCH20- 

ether (iso)* CsHn 

172 Butylamine (n) C2H5CH2CH2NH2 

173 Methyl- 3 - (C2H5) (CH3) C:CH* 

pentene-2 CH3 

174 Hexadiene- 1,5 (CH2;CHCH2)2 

175 Amyl acetate** CH3C02CH2CH- 

(CH 3 ) C 2 H 5 

176 Amyl acetate (n) CH3CO2CH2 (CH2)3* 

CH 3 

177 Methyl- 2 - (CH3)2C:CHC2H5 

pentene -2 

♦Mixture of isomers? 

**From 2 -amyl alcohol. 




n/>t 

Beil. Ref. 

20 

1 .058 

1 .3972 

1-355 

20 

0.818 

1 .3973 

1-391 

20 

1.070 

1 .3974 

1-580 

18.4 

0.87 

1 .3974 

11-312 

20 

0.869 

1 .3975 

11-241 

20 

0.871 

1 .3977 

11-22 

25 

0.7 

1 .3978 

1-162 

20 

0.964 

1 .3979 

1 1-264 

20 

0.70 

1 .3981 

1-161 

25 

0.7 

1 . 3986 

1-162 

17 

0.74 

1 . 3988 

IV-163 

17.6 

0.71 

1 .3988 

1-159 

22 

0.813 

1 .3990 

1-690 

20 

0.810 

1 .3991 

1-367 

20 

0.769 

1 .3992 

1-369 

25 

0.7 

1 .3993 

•1-62 

25 

0.7 

1 . 3996 

1-164 

20 

0.841 

1 . 3998 

1-725 

20 

0.87 

1 .3999 

11-291 

20 

0.981 

1.40 

XIX-8 

20(?) 


1 .400 

IV-631 

19 

0.932 

1 .4000 

N 1-316 

18 

0.815 

1 .4002 

1-693 

24.3 

1.002 

1 .4003 

1-115 

20 

0.728 

1 . 4003 

IV-99 

20 

0.687 

1.4004 

1-250 

20 

0.87 

1 .4005 

11-271 

20 

0.858 

1 .4008 


20.2 

0.77 

1 .4008 

1-387 

20 

0.740 

1 .401 

1 V-1 56 

20 

0.693 

1 .401 

1-217 

20 

0.688 

1 .4010 

1-253 

20 

0.88 

1.4012 

11-131 

20 

0.879 

1.4012 

11-131 

16 

0.69 

1.4013 

I-217 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

' 

d4‘ 

TlD^ 

Beil. Ref. 

178 

Pentadione-2,3 

CH 3 COCOCH 2 CHJ 

19 

0.957 

1 .4014 

1-776 ! 

179 

Amyl acetate 
(iso)* 

CH3C02CH2CH2CH- 

(CH3)2 

18.1 

0.87 

1.4014 

IM32 

180 

Dimethylheptane 

(2,4) 

(CH3)2CHCH2CH- 

(CH3)CH2C2H5 

25 

0.71 ! 

1 .4014 

•1-64 

181 

Butyl chloride (n) 

C 2 H 5 CH 2 CH 2 CI 

20 

0.884 

1 .4015 

1-118 

182 

Di methyl-2, 4- 
ponten 6-2 

(CH3)2C;CHCH: 

(CH3)2 

22 

0.696 

1 .4017 

1-220 

183 

Methyl butylamine 

CH 3 NHC 4 H 9 

18.1 

0.736 

1.4018 

1 V-1 57 

184 

Hexyl nitrite (n) 

CH3(CH2)4CH20N0 

20 

0.885 

1 .4018 

1-407 

185 

Methylheptane (3) 

C2H5CH(CH3)* 

(CH2)3CH3 

25 

0.69 

1 .402t 

1-162 

186 

Dimethylheptane 

(2,5) 

(CH3)2CH(CH2)2- 

CH(CH3)C2H5 

25 

0.71 

1.4020 

1-167 

187 

Nonane (n) 

CH3(CH2)7CH3 

25 

0.71 

1.4025 1 

1-165 

188 

Methyloctane (4) 

CH3(CH2)2C(CH3)- 

(CH2)3CH3 

25 

0.72 

1 . 4027 

•1-63 

189 

"Methyl cellosolve" 

CH 30 CH 2 CVI 20 H 

20 

0.964 

1 . 4028 


190 

Butyl nitrate Uso) 

(CH3)2CHCH20N02 

20 

1 .015 

1 .4028 

1-377 

191 

Dimethylheptane 

( 2 , 6 ) 

|(CH3)2CHCH2J2CH2 

20 (?) 

0.712 

1 .4028 

1-167 

192 

"Cellosolve 

acetate" 

C2H50CH2CH202C- 

CH 3 

20 

0.973 

1 .4030 


193 

Butyl n-butyrate 
(iso) 

C2H5CH2C02CH2- 

CH(CH3)2 

18.4 

0.862 

1.4030 

11-271 

194 

Propyl chloro- 
formate (n) 

CIC02CH2C2H5 

20 

1.090 

1 . 4035 

111-11 

195 

Acetimidoethyl 

ether 

HN:C(CH3)0C2H5 

18.8 

0.873 

1 

1 .4035 

11-182 

196 

Propionic 

anhydride 

(C 2 HsC 0)20 

20 

1 1.012 

1.4038 

n-242 

197 

Dimethylhexane 

(3,4) 

ICH3CH2CH(CH3)12 

25 

0-72 

1 . 4038 

1-163 

198 

Cyclopentane 

CH 2 CH 2 CH 2 CH 2 CH 2 

1 1 

20.5 

0.750 

1 .4039 

V-1 9 

199 

Ethyl propargyl 
ether 

ch:cch20C2H5 

20 

0.833 

1 .4039 

1-454 

200 

Propyl i 5 t>-valerate 

(CH3)2CHCH2C02- 

CH 2 C 2 H 5 

17.8 

0.87 

1.4041 

11-312 

201 

Valeric acid (iso) 

(CH3)2CHCH2C02H 

20 

0.93 

1 .4043 

1 1-309 

202 

Allyl acetate 

CHjCOzCHzCH.CHa 

20 

0.928 

1.4045 

11-136 

203 

Dipropylamine(n) 

(C2H5CH2)2NH 

19.5 

0.739 

1.4046 

1 V-1 38 

204 

Amyl cyanide (iso) 

(CH3)2CH(CH2)2CN 

22.2 

0.80 

1 .4048 

11-329 

205 

Paraldehyde 

(C2H40)3 

20 

0.994 

1 . 4049 

XIX-385 

206 

Butyl n-butyrate 

(n) 

C2H5CH2C02CH2- 

CH 2 C 2 H 5 

20 

0.872 

1.4049 

11-271 

207 

Propionyl chloride 

C 2 H 5 COCI 

20 

1.065 

1.4051 

11-243 

208 

Methyl butyric 
acid (a) 

(C2H5)(CH3):CH- 

C 02 H 

20 

0.941 

1 .4051 

11-304 

209 

Amyl alcohol 

(sec) (n) 

C 2 H 5 CH 2 CHOHCH 3 

20 

0.809 

1.4053 

1-384 

210 

Butyl iso-valerate 
(iso) 

(CH3)2CHCH2C02- 

CHzCH(CH3)2 

20 

0.854 

1.4057 

11-312 

211 

Lactonitrile 

CH 3 CHOHCN 

18.4 

0.992 

1 .4058 

1 1 1-284 

212 

Amyl alcohol (tert) 

(CH3)2C0HC2H5 

20 

0.809 

1.406 

1-388 

213 

Chloropentane ( 2 ) 

CH3(CH2)2CHCICH3 

19.5 

0.870 

1.4062 

1-131 


•Commonly called amyl acetate. 

t U. S. Bu. Standards found 1 .4029 for 2,2,3,-trimethyl-pentano. 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

<,®c. 

ci4‘ 

nn* 

Beil. Ref. 

214 

Amyl propionate 

CzHsCOzCHiCHi- 

20 

0.870 

1.4065 

M-241 

215 

(iso) 

TrIethyl phosphate 

CH(CH3)2 

(CaH50)3PO 

17.1 

1.07 

1.4067 

1-332 

216 

Amyl chloride 

(CH3)2CCIC2H5 

18 

0.869 

1.407 

1-134 

217 

(tert) 

Butyl valerate 

C4H9C02CH(CH3)* 

20 

0.860 

1.4070 

11-131 

218 

(sec) 

Di propyl ketone 

(CzHs) 

(C2H5CH2)2C0 

22 

0.82 

1.4073 

1-699 

219 

(n) 

Dimethyl- 

(CH3)2NNH2 

22.3 

0.791 

1 . 4075 

IV-547 

220 

hydrazine (uns) 
Dimethylhexane 

(CH3)2CHCH(CH3)* 

25 

0.7 

1.4075 

♦1-62 

221 

(2,3) 

Amyl iso-butyrate 

CH 2 C 2 H 5 

(CH3)2CHC02C5Hn 

20 

0.859 

1.4076 


222 

Allyl cyanide 

CH2:CHCH2CN 

16 

0.837 

1 .4079 

11-408 

223 

Butyryl chloride 

(CH3)2CHC0CI 

20 

1.017 

1.4079 

M-293 

224 

(iso) 

Pentine-1 

C2H5CH2C’;CH 

18 

0.70 

1 .4079 

1-250 

225 

Methyinonane (2) 

(CH3)2CH(CH2)6* 

20 

0.72 

1.408 

1-168 

226 

Amyl ether (iso) 

CH 3 

[(CH3)2CHCH2- 

20 

0.78 

1 .408 

1-401 

227 

Ethyl glycol ether 

CH 2120 

HOCH 2 CH 20 C 2 H 5 

20 

0.930 

1 .4080 

1-467 

228 

Diethyl phosphite 

(C2H50)2P0H 

20 

1.074 

1.4082 

♦1-166 

229 

Ethyl pyruvate 

CH 3 COC 02 C 2 H 5 

15.6 

1 .060 

1 .4083 

MI-616 

230 

Methyl n-amyl 

CH3(CH2)4C0CH3 

20 

0.817 

1 .4083 

1-699 

231 

ketone 

Amyl alcohol 

(CH3)2CHCH2- ' 

15 

0.813 

1.4085 

1-392 

232 

(iso) (Prim) 

Amyl cyanide (n) 

CH 20 H 

CH 3 (CH 2 ) 4 CN 

14.3 

0.80 

1 .4085 

1 1-324 

233 

Tributyl borate 

(C4H9)3B03 

20 

0.858 

1 .4086 

1-377 

234 

(iso) 

Methyl-2- 

CHaCHOHCHz- 

20 

0.806 

1 . 4087 

1-410 

1 235 

pentanol-4 

Valeric acid (n) 

CH(CH3)2 

C 2 H 5 CH 2 CH 2 C 02 H 

19.1 

0.94 

1 . 409 ± 

11-299 

236 

! Tributyl citrate (n) 

C6H507(C4H9)3 

20 

1 .04 

1.4091 


237 

Dimethyloctane 

l(CH3)2CHCH2CH2l2 

18.1 

0.72 

1 .4092 

1-169 

238 

(2,7) 

Dichloropropane 

(CH3)2CCl2 

20 

1 .093 

1.4093 

1-105 

239 

(2,2) 

Dibutylamine (iso) 

(C4H9)2NH 

19.6 

0.747 

1.4093 

IV-166 

240 

Methyl-2- 

(CH 3 ) 2 C:C:CH 

20 

0.683 

1.4094 

1-252 

241 

butadiene-2,3 
Amylamine (iso) 

(CH 3 ) 2 CH. 

17.9 

0.751 

1.4096 

IV-180 

242 

Dibutylamine (n) 

(CH 2 ) 2 NH 2 

(CH3CH2CH2- 

20 

0.76 

1 .4097 

IV-157 

243 

Butyl chloro- 

CH2)2NH 

CIC 02 CH 2 CH 2 C 2 H 5 

20 

1.078 

1.41 


244 

formate (n) 
Dimethyl-2,3- 

[(CH3)2C:l2 

20 

0.709 

1 .4121 

1-218 

245 

246 

butene-2 

Sulfur dioxide 

Amyl alcohol (n) 

S 02 

CH3(CH2)3CH20H 

20(?) 

20 

0.817 

1.410 

1.4101 

1-383 

247 

Methyl 

CH3(CHC4H«) 

20 

0.749 

1.4101 

V-27 

248 

cyclopentane 
Diethyl oxalate 

(C02C2H5)2 

20 

1.079 

1.4101 

11-535 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

t°C. 

d4‘ 

nj)*- 

Beil. Ref. 

249 

Proplonimido 
ethyl ether 

HN;C(C2H5)0C2H5 

16.9 

0.871 

1.4103 

1 1-245 

250 

Ethyl-2-butyl 

acetate 

CHaCOzCHz- 

CH(C 2 Hs )2 

20 

0.879 

1.4103 


251 

Diethyl dimethyl- 
malonate 

(CH3)2C(C02C2H5)2 

24.1 

0.995 

1 .4105 

1 1-648 

252 

Decane (n) 

CH3(CH2)8CH3 

14.9 

0.73 

1 .4108 

1-168 

253 

Amyl n-butyrate 

C2H5CH2C02C5Htt 

20 

0.87 

1 .4110 


254 

Methyl /3-chloro- 
ethyl ether 

CH 30 CH 2 CH 2 CI 

20 

1 .046 

1 .4111 

1-337 

255 

Amyl chloride (tso) 

(CH 3 ) 2 CHCH 2 CH 2 C! 

18 

0.800 

1 .4112 

1-135 

256 

Chlorodiethyl 
ether (/5) 

C 2 H 50 CH 2 CH 2 CI 

20 

0.989 

1 .4113 

1-337 

257 

Methyl-3- hexene-2 
(or 3) 

C 7 H 14 

20 

0.718 

1 .4114 

1-220 

258 

Methyl n-heptylate 

CH3(CH2)5C02CH3 

20 

0.88 

1 .4114 

1 1-339 

259 

Methyinonane (5) 

(C4H9)2CHCH3 

20 

0.732 

1 .4116 

1-168 

260 

Glycolic nitrile 

HOCH 2 CN 

19 

1.104 

1.4117 

1 1 1-242 

261 

Chloroethyl acetate 

CH 3 C 02 C 2 H 4 CI 

20 

1.112 

1 .4118 


262 

Amyl chloride (n) 

CH3(CH2)3CH2CI 

20 

0.878 

1.4119 

1-130 

263 

Ethyl-3-pentene-2 

(C 2 H 5 ) 2 C;CHCHj 

20 

0.72 

1.412 

1-220 

264 

Dibutyl ketone 
(iso) 

(C4H,)2C0 

21 

0.805 

1 .412 

1-710 

265 

Butyryl chloride 

(n) 

C 2 HSCH 2 COCI 

20 

1 .028 

1 .4121 

1 1-274 

266 

Amyl nitrate (iso) 

(CH 3 ) 2 CH- 

(CH2)20N02 

21 .7 

0.996 

1 .4122 

1-403 

267 

Methyl or.ar-dimeth- 
oxypropionate 

CH3C(0CHs)2C02* 

CHa 

17.6 

1 .068 

1 .4122 

*111-219 

268 

Pentanol-3 

(C 2 H 5 ) 2 CH 0 H 

14.7 

0.808 

1.4124 

1-385 

269 

Methyl carbamate 
(m.p. 54®) 

NH 2 C 02 CH 3 

55.6 

1.136 

1 .4125 

1 1 1-21 

270 

Ethyl lactate 

CH3CH0HC02C2H5 i 

20 

1 .031 

1 .4125 

1 1 1-280 

271 

Heptaldehyde 

CH 3 (CH 2 )sCHO 

19.9 

0.817 

1 .4125 

1-695 

272 

Diethyl cyanamide 

(C 2 H 5 ) 2 NCN 

48 

0.8 

1 .4126 

IV -121 

273 

Methyinonane (3) 

C 2 H 5 (CH 3 ) CHCftHia 

20 

0.735 

1.4126 


274 

Propyl- propyl- 
ideneamine 

CH3CH2CH:NHC3H7 

17.5 

1 

0.760 

1.4127 j 

IV-141 

275 

Triamylamine* 

(C5H,,)3N 

22 

0.845 

1 .4128 


276 

Triamyl borate* 
(iso) 

(C5HnO)3B 

22 

0.845 

1 .4128 

1-404 

277 

Amyl i50-valerate 
(iso) 

C4H9C02CH2CH2- 

CH(CH3)2 

18.7 

0.86 

1 .4130 

11-312 

278 

Triethyl phosphite 

(C2H50)3P 

10 

0.97 

1.4131 

1-330 

279 

Dimethyl dimethyl- 
malonate 

CH302CC(CH3)2C02- 

CH 3 

24.2 

1 .059 

1.4131 

1 1-648 

280 

Diethyl 

iso-succinate 

CH3CH(C02C2H5)2 

20 

1.018 

1 .4131 

1 1-629 

281 

Hexyl alcohol (n) 

CH3(CH2)4CH20H 

20 

0.820 

1.4133 

1-407 

282 

Octene -1 

CH3(CH2)5CH:CH2 

18 

0.721 

1 .4133 

1-221 

283 

Allyl alcohol 

CH 2 :CHCH 20 H 

20 

0.854 

1 .4135 

1-436 

284 

Hoxanol-2 

CH 3 CHOHCH 2 CH 2 - 

C 2 HS 

20 

0.814 

1.4135 

1-408 

285 

Methyl-2- 

pentanoi-3 

(CH3)2CHCH0H- 

C 2 H 5 

20 

0.824 

1 .4135 

1-410 


'‘‘Contains amyl group in its various isomeric forms. 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

<,°c. 

d4t 


Beil. Ref. 

286 

Dimethyloctane 

( 2 , 6 ) 

(CH3)2CH(CH2)3* 

CH(CH3)C2H5 

15 

0.74 

1.4135 

1-168 

287 

Diethyl ketene 

(C2H5)2C;C0 

14.9 

0.834 

1.4136 

1-740 

288 

289 

Heptine-1 

Hydrogen peroxide 

CH3(CH2)4C;CH 

H 202 - 2 H 20 

12.6 

22 

0.738 

1.4136 

1 .414 

1-256 

290 

Octyl formate 

HCO 2 C 8 H 17 

20 

0.87 

1.414 

11-22 

291 

Tripropylmethane 

(C3H7)3CH 

20 

0.73 

1 .414 


292 

Dimethyl malonate 

CH2(C02CH3)2 

20 

1.154 

1.4140 

1 1-572 

293 

Dimethyl-2,3- 

butanol -2 

(CH 3 ) 2 CHC- 

(CH3)20H 

20 (?) 

0.821 

1.4140 

1-413 

294 

Hexanol-3 

C 2 H 5 CHOHCH 2 C 2 H 5 

20 

0.818 

1.4141 

1-408 

295 

Chlorohexane ( 2 ) 

CH3(CH2)3CHCICH3 

21 

0.869 

1.4142 

1-144 

296 

Methyl- 2 - 

pentanol-5 

(CH3)2CH(CH2)2* 

CH 20 H 

20 

0.816 

1 .4142 

1-411 

297 

Diethyl malonate 

CH2(C02C2H5)2 

20 

1 .055 

1.4143 

1 1-573 

298 

Urethane (m.p. 49°) 

NH 2 C 02 C 2 H 5 

52 

0.9 

1 .4144 

1 1 1-22 

299 

Ethyl oenanthylate 

C6H,3C02C2H5 

15 

0.88 

1 .4144 

1 1-340 

300 

Trifluoro-1,1,2-di- 

bromoethane- 1,2 

CBrF 2 CHBrF 

14 

2.254 

1 .4145 

1-92 

301 

Caproic acid (n) 

CH3(CH2)4C02H 

19.6 

0.921 

1 .4145 

1 1-321 

302 

Amyl valerate (n) 

C 4 H 9 CO 2 Cs H| j 

20 

0.87 

1 .4145 

1 1-301 

303 

Malonic nitrile 
(m.p. 30°) 

CH 2 (CN )2 

34.2 

1.049 

1 .4146 

1 1-589 

304 

Vinyl-ethyl alcohol 

C 3 H 5 CH 20 H 

17.5 

0.838 

1 .4146 

1-441 

305 

Di methyl-2, 2 - 
butanol-3 

(CH3)3CCH0HCH3 

20 

0.82 

1.4146 

1-412 

306 

Valeric anhydride 
(wo) 

(C 4 H 9 C 0)20 

26 

0.93 

1 .4147 

M-314 

307 

Acetoxy acetone 

CH 3 C 02 CH 2 COCH 3 

20 

1.075 

1.4150 

11-155 

308 

Caproic acid (iso) 

(CH 3 ) 2 CHC 2 H 4 C 02 H 

20 

0.925 

1 .4150 

1 1-327 

309 

Ethyla,a-diethoxy- 

propionate 

CH3C(0C2H5)2C02- 

C 2 H 5 

17.1 

0.979 

1 .4151 

111-617 

310 

Ethylhydroxyl- 
amine (m.p. 59°) 

C 2 H 5 NHOH 

63.9 

0.9 

1.4152 

1 V-535 

311 

Heptyl acetate (n) 

CH3C02C7H,5 

20 

0.87 

1.4153 

11-134 

312 

Allyl chloride 

CH 2 :CHCH 2 CI 

20 

0.938 

1.4154 

1-198 

313 

Isoprene 

CH2:CHC(CH3):CH2 

20 

0.681 

1 .4154 

1-252 

314 

Crotonic nitrile 

CH 3 CH:CHCN 

20 

0.822 

1.4156 

11-412 

315 

Methyl lactate 

CH 3 CHOHCO 2 CH 3 

16 

1.08 

1.4156 

1 1 1-280 

316 

Valeryl chloride 
(iso) 

(CH 3 ) 2 CHCH 2 C 0 CI 

20 

0.989 

1 .4156 

11-315 

317 

Ethyl n-amyl 
ketone 

C 2 H 5 COC 5 H 1 , 

20 

0.8 

1.4156 

1-706 

318 

Ethylheptane (4) 

C2H5CH(CH2CH2* 

CH3)2 

20 

0.741 

1.4156 

1-167 

319 

Undecane (n) 

CH3(CH2)9CH3 

20 (?) 

0.741 

1 .4158 

1-170 

320 

Methyl-2-hexanol-2 

(CH3)2C0H(CH2)3* 

CH 3 

20 (?) 

0.816 

1.4159 

1-415 

321 

Ethyl- 2 -hexanaI -1 

C 4 H 9 CH(C 2 H 5 )CH 0 

20 

0.823 

1 .4160 


322 

Methyl n-hexyl 
ketone 

CH3(CH2)5C0CH3 

20 

0.819 

1 .4161 

1-704 

323 

Methyl a-methyl- 
acetoacetate 

CH3C0CH(CH3) C02* 
CH 3 

23.8 

1 .031 

1.4163 

111-679 

324 

Methyl hydroxyl- 
amine 03) 

CH 3 NHOH 

20 

1.000 

1.4164 

1 V-534 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

t°c. 


nn* 

Beil. Ref. 

325 

Tri methyl pentane 
(2,2,3) 

(CH3)3CC(CH3)C2H5 

25 

0.712 

1 .4164t 

*1-62 

326 

Succinic nitrile 
(m.p. 55°) 

(CH 2 CN )2 

63.1 

0.985 

1.4165 

11-615 

327 

Dichloroethane 

( 1 , 1 ) 

CH 3 CHCI 2 

20 

1.175 

1 .4166 

1-83 

328 

Heptanol-4 

(CH3CH2CH2)2* 

CHOH 

20 

0.820 

1 .4166 

1-415 

329 

Methoxy acetic acid 

CH 3 OCH 2 CO 2 H 

20 

1.177 

1 .4168 

1 1 1-232 

330 

Methyl-2- 

heptene -2 

(CH3)2C:CH(CH2)3- 

CH 3 

20 

0.725 

1 .4169 

1-222 

331 

Dipropyl ketone 
(iso) 

l(CH3)2CHl2CO 

20 (?) 

0.806 

1.417 

1-703 

332 

Dimethyl-undecyl 

carbinol 

(CH3)2C0HC,,H23 

81 .8 1 


1 .417 

1-429 

333 

Diethyl imido- 
carbonate 

(C2HsO)2C:NH 

18.2 

0.964 

1 .4170 

1 1 1-37 

334 

Methyl-4- 

heptene-3 

C2H5CH:C(CH3)- 

C 3 H 7 

25 

0.741 

1 .4171 

1-222 

335 

Dimethyl-2, 4- 
pentanol -2 

(CH3)2C0HCH2- 

CH(CH3)2 

20 i 

0.82 

1 .4172 

1-417 

336 

Amyl carbamate 
(iso) (m.p. 64°) 

NH 2 C 02 C 5 HI, 

70.6 

0.944 

1 .4175 

1 1 1-30 

337 

Methyl palmitate 
(m.p. 30°) 

C,5H3iC02CH3 

80.7 


1 .4175 

11-372 

338 

Tripropylamine (n) 

(C2H5CH2)3N 

19.4 

0.757 

1 .4176 

IV-139 

339 

Methyl-2- 

pentanol -1 

C2H5CH2CH(CH3)- 

CH 20 H 

20 

0.829 

1.4178 

1-409 1 

340 

Ethyl cyanoacetate 

NCCH 2 C 02 C 2 H 5 

20.5 

1.062 

1.4179 

11-585 

341 

Diethyl acetic acid 

(C 2 H 5 ) 2 CHC 02 H 

10.2 

0.933 

1.4179 

1 1-333 

342 

Diethyl ethyl- 
malonate 

C2H5CH(C02C2H5)2 

14.8 

1.01 

1 .4180 

11-644 

343 

N itro-4- methyl- 2- 
butane 

(CH 3 ) 2 CHCH 2 - 

CH 2 N 02 

20.6 

0.960 

1 .4181 

1-140 

344 

Glycol diacetate 

(CH3C02CH2)2 

15 

1 .108 

1 .4183 

11-142 

345 

Dimethyl aceto- 
acetic ester 

CH3C0C(CH3)2C02' 

C 2 H 5 

18.8 

0.98 

1 .4183 

1 1 1-695 

346 

Ethyl «-ohloro- 
propionate 

CH 3 CHCIC 02 C 2 H 5 

20 

1.087 

1 .4185 

1 1-249 

347 

Diethyl mesoxalate 

C0(C02C2H5)2 

15.6 

1.136 

1.4187 

1 1 1-769 

348 

Giutaric acid 
(m.p. 97.5°) 

CH 2 (CH 2 C 02 H )2 

106.4 

1.192 

1.4188 

1 1-631 

349 

Diethyl methyl- 
ethyl-malonate 

CzHsCCCHj) (COz- 

C2H5)2 

18.2 

0.99 

1.4190 

1 1-664 

350 

“Butyl cellosolve” 

C 4 H 90 CH 2 CH 20 H 

20 

0.900 

1 .4191 


351 

Allylamine 

CH 2 ;CHCH 2 NH 2 

21 .8 

0.761 

1 .4194 

1 V-205 

352 

Ace to in 

CH 3 CHOHCOCH 3 

15 

1 .002 

1 .4194 

1-827 

353 

Ethoxy acetic acid 

C 2 H 50 CH 2 C 02 H 

20 

1.102 

1 .4194 

1 1 1-233 

354 

Chlorohexane (1) 

CH 3 (CH 2 ) 4 CH 2 CI 

20 

0.876 

1 .4194 

1-143 

365 

Hexyl cyanide (n) 

CH 3 (CH 2 ) 5 CN 

20 (?) 

0.81 

1 .4195 

1 1-341 

356 

Ethyl ethyl- 
sulfonate 

C 2 H 5 S 020 C 2 H 5 

22 

1.145 

1 .4196 

IV -6 

357 

Methyl aceto- 
acetate 

CH 3 COCH 2 C 02 CH 3 

20 

1.076 

1.4196 

1 1 1-632 

358 

Methyl-3- 

pentanol-3 

C2H5C(CH3) (OH)- 
C 2 H 5 

20 

0.824 

1.4196 

1-411 


t U. S. Bu. Standards found 1 .4000. 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

f,°C. 

d4t 

no* 

BeU. Ref. 

359 

Methyl-ethyl 

pyrotartrate 

C5H604(CH3)(C2H5) 

21 .9 

1.029 

1.4196 

1 1-639 

360 

Propyleneglycol-a 

monoacetate 

CHaCOzCHzCHOH* 

CHj 

20 (?) 

1.055 

1 .4197 

11-142 

361 

Diethyl sulfite 

(C 2 H 50 ) 2 S 0 

11 

1.08 

1 .4198 

1-325 

362 

Ethyl acetoacetate 

CH 3 COCH 2 CO 2 C 2 H 5 

20 

1 .025 

1 .4198 

1 1 1-632 

363 

Dimethyl succinate 

(CH2C02CH3)2 

20 

1 .121 

1 .4198 

11-609 

384 

Diethyl 

pyrotartrate 

CH3CH(C02C2H5)* 

CH 2 C 02 C 2 H 5 

19.1 

1 .012 

1 .4198 

1 1-639 

365 

Acetoxime 
(m.p. 60°) 

(CH 3 ) 2 C:N 0 H 

75 


1 .42 

1-649 

366 

Ethyl propiolate 

ch;cco2C2H5 

15 

0.968 

1 .42 

1 1-477 

367 

Valeryl chloride (n) 

CH3(CH2)3C0CI 

20 

1 .01 

1 .42 

11-301 

368 

Heptylamine (n) 

CH3(CH2)5CH2NH2 

26.5 

0.77 

1 .42 

IV-193 

369 

Sebacic acid 
(m.p. 134°) 

(CH2)8(C02H)2 

133 


1 .42 

11-718 

370 

Diamyl oxalate 
(iso) 

(C02C5Hii)2 

11 

0.968 

1 .42 

1 1-540 

371 

Methyl urethane 

CH 3 NHC 02 C 2 H 5 

18.9 

1 .009 

1 .4200 

IV-64 

372 

Caproimido ethyl 
ether (iso) 

C5H,iCH(:NH)0- 

C 2 H 5 

17.9 

0.858 

1 .4200 

11-329 

373 

Diethyl succinate 

(CH2C02C2H5)2 

20 

1.040 

1 .4201 

1 1-609 

374 

Methyl- 2* 
heptanol-5 

(CH3)2CH(CH2)2- 

CHOHC 2 HS 

20 

0.808 

1.4201 

1-421 

375 

Methyl-2- 

heptanol-4 

(CH3)2CHCH2* 

CHOHC 3 H 7 

20 

0.821 

1 .4203 

1-421 

376 

Dimethyl 

pyrotartrate 

CH3CH(C02CH3)- 

CH 2 C 02 CH 3 

19.6 

1 .069 

1 .4204 

1 1-639 

377 

Methyl-2- 

heptanol-3 

(CH3)2CHCH0H- 

C 4 H 9 

20 

0.825 

1.4204 

1 421 

378 

Octyl acetate (n) 

CHjCOzCsHjt 

20 

0.88 

1 1.4204 

11-134 

379 

Ethyl-2-hexanol-1 

acetate 

C4H9CH(C2H5)- 

CH 202 CCH 3 

20 

0.871 

j 1.4204 

i 


380 

Propargyl acetate 

CH3C02CH2C:CH 

20 

1.005 

1.4205 

M-140 

381 

Methyl-3- 

pentanoi -2 

CH3CH0HCH(CH3)- 

C 2 H 5 

18 

0.831 

1.4205 

1-411 

382 

Heptanol-3 

CH3(CH2)3CH0H- 

C 2 H 5 

20 

0.823 

1 .4206 

*1-205 

383 

Ethyl methyl- 
acetoacetate 

CH3C0CH(CH3)C02« 

C 2 H 5 

17.8 

1 .02 

1 .4207 

1 1 1-679 

384 

Cyclopentene 

CH.CHCHzCHiCHz 

L J 

14 

0.775 

1 .4208 

V-61 

385 

Ethyl-2-butanol-1 

(C2H5)2CHCH20H 

20 

0.831 

1 .4208 


386 

Octine -1 

CH 3 (CH 2 ) 5 CiCH 

12.5 

0.753 

1 .4208 

1-258 

387 

Dimethyl hydrazine 
(svm) 

CH 3 NHNHCH 3 

20 

0.827 

1 .4209 

1 V-547 

388 

Amyl acetic acid 
(iso) 

(CH3)2C4H7C02H 

19(?) 

0.912 

1.4209 

11-342 

389 

Heptanol-2 

CsHjjCHOHCHj 

20 

0.819 

1.4209 

1 415 

390 

Dim 0 thyl- 2 , 5 - 

h 0 xanol -2 

(CH3)2CH(CH2)2* 

C(CH3)20H 

20 

0.823 

1.4209 

1-422 

391 

Dodecane (n) 

CH3(CH2)ioCH3 

20 (?) 

0.751 

" 1.4209 

1-171 

392 

Heptaidoxime 
(m.p. 58°) 

CH 3 (CH 2 ) 5 CH:N 0 H 

83.9 

0.833 

1.421 

1-698 

393 

Diethyl dimethyl- 
succinate (uns) 

(CH3)2C-CH2(C02- 
C 2 H5)2 

20 

0.993 

1.421 

1 1-663 




INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

t°C. 

(i4» 

riD* 

394 

Diethyl dimethyl- 
succinate (/wm.) 
(sym) 

(CH3CHC02C2H5)2 

20 

0.995 

1.421 

395 

Nonyl formate ( 7 ) 

HC02C9H,9 

20 

0.869 

1.421 

396 

Allyl acetone 

C 3 H 5 CH 2 COCH 3 

15.4 

0.848 

1 .4213 

397 

Methyl-2-hexanol-3 

(CH3)2CHCH0H- 

CH 2 C 2 H 5 

20 

0.82 

1 .4215 

398 

Furan 

(CH:CH)20 

20 

0.937 

1.4216 

399 

Ethyl chloroacetate 

CICH 2 CO 2 C 2 H 5 

20 

.1.159 

1 .4216 

400 

Heptanolc acid 

CH3(CH2)5C02H 

19.8 

0.918 

1 .4216 

401 

Methyl a, a-di meth- 
yl acetoacetate 

CH3C0C(CH3)2C02- 

CH 3 

16.8 

1.012 

1 . 421 7 

402 

Caprylic aldehyde 
(n) 

CH3(CH2)6CH0 

20 

0.821 

1 .4217 

403 

Nitropentane (1) 

CH3(CH2)3CH2N02 

20(?) 

0.948 

1 .4218 

404 

Methyl n-decyl 
ether 

C,oH2iOCH3 

20 

0.797 

1 .4218 

405 

Ethyl urethane 

C 2 H 5 NHC 02 C 2 H 5 

20 

0.981 

1.4219 

406 

Tetramethyl-bu- 
tenediol (trcns) 

I(CH3)2C(OH)CH:l2 
(m.p. 69°) 

99.2 

0.863 

1 .422 

407 

Diethyl a, a'-di- 
methylglutarate 

CH2(CH(CH3) C02- 
C2H5)2 

20 

0.977 

1 .422 

408 

Dimethylpiperidyl- 
amine ( 7 ) 

CtHisN 

19.2 

0.759 

1.4220 

409 

Methyl 

chloroacetate 

CICH 2 C 02 CH 3 

20 

1.236 

1.4221 

410 

Dioxan (1,4) 

0:(CH2)4:0 

20 

1.033 

1 .4221 

411 

Ethyl n-decyl ether 

C 2 H 5 OC 10 H 21 

20 

0.794 

1 .4223 

412 

Acrylic acid 

CH2:CHC02H 

20 

1 .051 

1 .4224 

413 

Methyl-2- 

hexanol-l 

CH3(CH2)3CH- 

(CH3)CH20H 

20 ’ 

0.82 

1 .4226 

414 

Di methyl-2, 4- 
pentanol-3 

I(CH3)2CHl2CHOH 

20 

0.829 

1 .4226 

415 

Ethyl acetoacetic 
ester 

CH3C0CH(C2H5)- 

CO 2 C 2 H 5 

18.7 

0.99 

1.4226 

416 

Propyinonane (5) 

(C4H9)2CHC3H7 

20 

0.756 

1.4228 

417 

Dibutyl oxalate (n) 

(C02C4H9)2 

20 

1.0 

1 .4229 

418 

Diamylamine (iso) 

(C5Hn)2NH 

21.1 

0.767 

1 .4229 

419 

Pentenonitrile 
iff, y) 

CH3CH:CHCH2CN 

20 

0.841 

1 .423 

420 

Methyl-3- 

hexanol-3 

C 2 H 5 CH 2 C- 

(CH 3 ) (OH) C 2 H 5 

20 

0.82 

1 .423 

421 

Tetramethyl- 
butenediol (cis) 

I(CH3)2C(OH)CH:l2 
(m.p. 76°) 

98.9 

0.869 

1.423 

422 

Dim6thyl-2,6- 

heptanol-4 

I(CH3)2CHCH2l2- 

CHOH 

21 

0.81 

1.423 

423 

Diethyl dimethyl- 
succinate (mo/.) 
(sym) 

(CH3CHC02C2H5)2 

20 

0.996 

1.423 

424 

Diethyl «, a'-di- 
methylglutarate 
(mat.) 

CH2(CH(CH3)C02- 

C2H5)2 

20 

0.980 

1.423 

425 

Methyl cyclohexane 

CH3(CHC5H,o) 

20 

0.769 

1.4230 

426 

Acetonyl acetone 

(CHjCOCHz)! 

20 

0.974 

1.4232 

427 

Octylamine 
(sec) in) 

CH3(CH2)5- 

CH(NH2)CH3 

24.5 

0.771 

1.4232 


MS 


Beil. Ref. 
11-667 


1-734 

1-416 

XVI 1-27 

11-197 

1 1-338 

III- 695 

1-704 

1-133 

IV- 114 


IV- 222 

M-197 

XI X-3 

1 1-397 
1-415 

1-417 

III- 691 

1 1-540 

IV- 182 
1 1-427 

1-416 


1-425 

M-668 


V-29 

1-788 

IV-196 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

428 

Ethyl-2-hexanol-1 

HCOaCHzCHCCaHs)* 


formate 

C 4 H 9 

429 

Diethyl methyl- 

NCC(CH3) (C02- 


cyanomalonate 

C2H5)2 

430 

Heptyl alcohol (n) 

CH 3 (CH 2 ) 5 CH 20 H 

431 

NItro- 2 -dimethyl- 2 , 

(CH3)2C(N02)CH2* 


4- pentane 

CH(CH3)2 

432 

Acetox y- 7 - valero- 

CH3C02C(CH3)CH2- 


lactone ( 7 ) 

CH 2 COO (m.p. 78°) 

433 

Tricosane (n) 

(m.p. 47°) 

CH3(CH2)2iCH3 

434 

Methylene chloride 

CH 2 CI 2 

435 

Methyl-2- 

(CH3)2CH(CH2)3- 


heptanol -6 

CHOHCH 3 

436 

Ethyl-2-hexanol-1 

propionate 

C 2 H 5 C 02 C 8 H 17 

437 

Dibutyl succinate 
(sec) 

(CH2C02C4H9)2 

438 

Ethyl bromide 

C2H5Br 

439 

Crotonyl alcohol 

CH 3 CH:CHCH 20 H 

440 

Pentene-1-ol-3 

CH2:CHCH0HC2H5 

441 

Diethyl glutarate 

CH2(CH2C02C2H5)2 

442 

Ethyl glycinate 

H 2 NCH 2 C 02 C 2 H 5 

443 

Ethyl levullnate 

CH3C0(CH2)2C02- 

C 2 H 5 

444 

Ethyl n-butyl 

CH2(C02C2H5) (C02- 


malonate 

C 4 H 9 ) 

445 

Peiargonic 

aldehyde 

CH3(CH2)7CH0 

446 

Heptaldoxime 

CH3(CH2)5CH:N0- 


O-methyl ether 

CH 3 

447 

"Carbitol" 

C2H50(CH2)20- 

(CH2)20H 

448 

Hexahydroxylene 

(P) 

(CH3)2C6H,o 

449 

Octanol- 2 * 

CH3(CH2)5CH0H- 

CH 3 

450 

Tributyl phosphate 

(n) 

(C 4 H 90 ) 3 P 0 

451 

Ethyl crotonate 
(a) 

Ethyl fso-crotonate 

C 3 H 5 C 02 C 2 H 5 

452 

CH3CH:CHC02C2Hs 

453 

Ethyl 

CHjCHClCHjCOz- 


/S-chlorobutyrate 

C 2 H 5 

454 

Silicon tetraethyl 

(C2H5)4Si 

455 

Chloroethyl -2 

acetate 

CH 3 CO 2 CH 2 CH 2 CI 

456 

Ethyl /50-butyl 

CH2(C02C2H5) (COz* 


malonate 

C 4 H 9 ) 

457 

Propyl n-decyl 
ether 

CH 3 CH 2 CH 2 OC 10 H 2 , 

458 

Methyl ally! 

(CH 3 ) (CHziCH- 


carbinoi 

CH2)CH0H 

459 

Hexahydroxylene 

(m) 

(CH3)zC6H,o 


* Mixture of I and dl. 


f,°C. 


no* 

Beil. Ref. 

20 

0.88 

1 .4232 


20 

1.070 

1 .4232 

11-814 

22.4 

0.817 

1 .4233 

1-414 

30 

0.94 

1.4235 

I 7 I 58 

78.6 

1.123 

1.4236 

XVI 11-2 

80.8 

0.7 

1 .4236 

1-175 

20 

1.336 

1.4237 

1-60 

20 

0.813 

1,4238 

1-421 

20 

0.87 

1.4238 


25.3 

0.97 

1.4238 

11-611 

20 

1 .431 

1 .4239 

1-88 

20 

0.854 

1 .4240 

1-442 

20 

0.837 

1 .4240 

1-443 

20 

1.025 

' 1.4241 

11-633 

20 

1 .028 

i 1.4242 

1 V-340 

16.2 

1.017 

1 .4242 

111-675 

20 

0.98 

1.4242 


18.6 

0.827 

1.4242 

1-708 

19.4 

0.838 

1.4243 

1-698 

26 

0.98 

1.4244 


20 

0.769 

1.4244 

V-38 

20 

0.822 

1.4244 

1-419 

20 

0.977 

1.4245 


20 

0.919 

1.4246 

11-411 

20 

0.925 

1 .4246 

11-411 

20 

1 .052 

1.4246 

1 1-277 

25.1 

0.76 

1 .4246 

1 V-625 

20 

1.17 

1 .4247 

11-128 

20 

0.97 

1.4248 


20 

0.797 

1.4249 


20 

0.834 

1.425 

1-443 

20.8 

0.770 

1.4250 

V-36 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

/°c. 

d4t 

no‘ 

Beil. Ref 

460 

Methyl-1- 
iso pro py 1-3- 
cyclopentane 

(CH 3 ) 2 CH. 

CH(CH 2 ) 2 CH- 

1 

(CH 3 )CH 

J 

19 

0.773 

1 .4250 

*V-18 

461 

Propyl bromide 
(iso) 

(CH3)2CHBr 

20 

1.310 

1 .4251 

1-108 

462 

Diethyl 

diethylmalonate 

(C2H5)2C(C02C2H5)2 

16.6 

0.99 

1 .4252 

11-686 

463 

Tributylamine 

(iso) 

(C4H9)3N 

17.3 

0.771 

1 .4252 

IV-666 

464 

Dimethyl 

diethylmalonate 

(C2H5)2C(C02CH3)2 

24.5 

1 .031 

1 .4253 

i 1-686 

465 

Ethyl ^-chloro- 
propionate 

CICH 2 CH 2 CO 2 C 2 H 5 

20 

1.109 

1 .4254 

11-250 

466 

Methyl-2- 

hexanol-6 

(CH3)2CH(CH2)3* 

CH 2 OH 

20(?) 

0.82 

1 . 4254 

1-416 

467 

Octanol-2 

CH 3 (CH 2 ) 5 CH 0 H. 

CH 3 

20 

0.822 

1 .4256 

1-419 

468 

Acetaldoxime 

CH 3 CH:N 0 H 

20.4 

0.965 

1 . 4257 

I -608 

469 

Vinyl acetic acid 

CHz-.CHCHzCOzH 

15 

1 .013 

1 .4257 

1 1 - 407 

470 

Levulinic aldehyde 

CH 3 C 0 (CH 2 ) 2 CH 0 

21.5 

1 .02 

1 .4257 

I -774 

471 

Amyl i50-amyli- 
deneamine* (i5o) 

(CH 3 ) 2 CH(CH 2 ) 2 N: 

CHCH2CH(CH3)2 

18.9 

0.772 

1.4258 


472 

Methyl n-butyl- 
hydrazine (uns) 

CH 3 (C 4 H 9 ) NNH 2 

21.3 

0.804 

1 .4259 

IV-552 

473 

Methyl a, 
/3-butyleneoxide- 
1 6-car boxy late 

CH302CCH2CH2- 

CHCH 2 O 

1 1 

24.7 

1 .073 

1.4259 


474 

Propyl i5o-propyl 
malonate 

CH2(C02C3H7) 

20 

0.98 

1 .4259 


475 

Ethyl methylethyl- 
acetoacetate 

CHaCOCCCHs)- 
(C 2 H 5 ) CO 2 C 2 H 5 

17.7 

0.973 

1 .426 

1 1 1-703 

476 

Succinic aldehyde 

(CH 2 CH 0)2 

18 

1 .069 

1 .4262 

I-767 

477' 

Dimethyl- 
acetyl acetone 

CH 3 C 0 C(CH 3 ) 2 C 0 - 

CH 3 

27.8 

0.950 

1 .4262 

I -794 

478 

Pentacosane 
(m.p. 55°) 

C 25 H 52 

80 

0.8 

1.4262 

I-175 

479 

Methyl sec- 
butylcarbamate 

C 2 H 5 CH(CH 3 )NH- 

C 02 CH 3 

24.9 

0.965 

1 .4263 

IV-162 

480 

Diethyl 

cyanomalonate 

NCCHtC02C2H5)2 

20 

1.093 

1.4263 ! 

11-811 

481 

“Methyl carbitol" 

CH30(CH2)20- 

(CH2)20H 

27 

1.03 

1 .4264 


482 

Cyclohexane 

CH2(CH2)4CH2 

1 1 

19.5 

0.779 

1 . 4266 

V-20 

483 

Ethyl-2-hexanol-1 

butyrate 

C3H7C02C8Ht7 

20 

0.87 

1 .4266 


484 

Ethyl sec- 
butylcarbamate 

C2H5CH(CH3) nh- 

C 02 C 2 H 5 

26 

0.940 

1 .4267 

IV-162 

485 

Diethyl ethyl- 
cyanomalonate 

NCC(C2H5) (COz- 
C2H5)2 

20 

1.052 

1 .4267 

11-818 

486 

Laurie acid 
(m.p. 48°) 

CH3(CH2),oC02H 

60 

0.8 

1 .4267 

1 1-359 

487 

Caprylic acid (n) 

CH3(CH2)6C02H 

21 

0.91 

1 .4268 

1 1-347 


*Probably not a pure material. 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

<,®C. 

^4* 

nn* 

Beil. Ref. 

488 

Cycloacetobutyl 
methyl ether 

CyHMOz 

20 

0.946 

1.427 


489 

Diethyl trimethyl- 
succinate 

(CH3)2CC(CH3)- 

(C02C2H5)2 

20 

0.993 

1.427 


490 

Ethyl a-hydroxy- 
methylene 
propionate 

H0CH:C(CH3) CO 2 * 
C 2 H 5 

“ 20 

1.024 

1.4270 

1 1 1-669 

491 

Dimethylfurazan 

CH3C:N0N:CCH3 

1 . 1 

18.9 

1.050 

1 .4271 

XXVI 1-565 

492 

Ethyl hydrogen 
malonate 

CH2(C02H) (COz- 
C 2 H 5 ) 

20 

1.176 

1.4271 

1 1-573 

493 

Ethyl hydracrylate 

HOCH 2 CH 2 C 02 C 2 HS 

23 

1.07 

1.4271 

1 1 1-297 

494 

Methyl-2-ethyl-5- 

heptene-5 

(CH3)2CH(CH2)2- 

C(C2H5):CHCH3 

20(?) 

0.75 

1.4271 

1-224 

495 

Decyl formate (n) 

HC02CH2(CH2)8CH3 

20 

0.873 

1 .4271 


496 

Capric aldehyde 
(n) 

CH 3 (CH 2 ) 8 CH 0 

22 

0.82 

1.4273 

1-711 

497 

Decyl acetate (n) 

CH3C02CH2(CH2)8* 

CH 3 

20 


1.4273 

M-135 

498 

Methyl-3- 

heptanol-3 

(CH 3 ) (C 2 H 5 ) COH- 
(C 4 H 9 ) 

19 

0.827 

1.4274 

1-421 

499 

Methyl iso- 
butylcarbamate 

C 4 H 9 NHC 02 CH 3 

21.6 

0.965 

1.4275 

IV-168 

500 

Triethyl methane- 
tricarboxylate 

HC(C02C2H5)3 

16.2 

1.108 

1.4275 

11-810 

501 

Ethyl iso-amyl 
malonate 

CHzCCOzCzHs) (COz- 
CsH,,) 

20 

0.95 

1.4275 


502 

Ethyl n-butyl- 
carbamate 

C 4 H 9 NHCO 2 C 2 H 5 

25.6 

0.943 

1 .4278 

IV-158 

503 

Butyl decyl ether 

C 4 H 9 OC 10 H 21 

20 

0.801 

1 .4278 


504 

Caproic aldehyde 
( (n) 

CH3(CH2)4CH0 

20 

0.834 

1.4279 

1-688 

505 

Methyl n-heptyl 
ketone 

CH3(CH2)6C0CH3 

20(?) 

0.832 

1.4279 

1-709 

506 

Isoxazole 

OCH:CHCH:N 

1 1 

20 

1.078 

1 .428 

XXVII-14 

507 

508 

Butyl bromide 
itert) 

Dimethyl-hexa- 

decyl-ethylene 

(CH3)3CBr 

(CH3)2C:CHC,6H33 

20.5 

79.1 

1.211 

1.428 

1.428 

1-127 

509 

Ethyl 

a-ethylcrotonate 

CH3CH:C(C2H5)* 

CO 2 C 2 H 5 

20 

0.899 

1.428* 

1 1-440 

510 

Diethyl adipate 

(CH2CH2C02C2H5)2 

20 

1.009 

1.4281 

1 1-652 

511 

Pentene-2-ol-4 

CHaCHiCHCHOH* 

CH 3 

18 

0.839 

1.4282 

1-443 

512 

Laurone (m.p. 69®) 

(C 11 H23)zCO 

79.5 

0.8 

1 .4283 

1-719 

513 

Ethyl scc-butyl 
malonate 

CHzCCOzCzHsXCOz- 

C 4 H 9 ) 

20 

0.99 

1.4284 


514 

Undecene-1 

CH3(CH2)8CH:CH2 

20 

0.763 

1.4284 

1-225 

515 

Dimethyl adipate 

(CH2CH2C02CH3)2 

20 

1.063 

1.4286 

1 1-652 

516 

Di methyl-2, 4- 
hexanol-4 

(CH3)2CHCH2C0H- 

(CH3)(C2H5) 

18 

0.83 

1.4286 

1-422 

517 ^ 

Propionaldoxime 

C2H5CH:N0H 

20 

0.926 

1.4287 

1-631 

1 518 

Ethyl wobutyl- 
carbamate 

C 4 H 9 NHCO 2 C 2 H 5 

20 

0.943 

1.4288 

IV-168 


•Forester of the liquid acid variety. 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Fornaula 

<,°c. 

d4t 


Beil. Ref. 

519 

Methyl n-butyl- 

C 4 H 9 NHCO 2 CH 3 

23.3 

0^969 

1 .4289 

IV-158 

520 

521 

carbamate 
Sulfuric acid 
“Butyl carbitol" 

H 2 SO 4 

C4H90(CH2)20- 

20 (?) 

27 

0.95 

1 .429 

1.4290 


522 

Diethyl propyl- 

(CH 2 ) 20 H 
NCC(C3H7) (C02* 

20 

1.033 

1 .4291 

1 1-820 

523 

cyanomalonate 
Tributylamine (n) 

C2H5)2 

(C4H9)3N 

20 

0.778 

1 .4291 

IV-167 

524 

Decyl propionate 

C 2 Hs CO 2 Cjo H 21 

20 

0.864 

1 .4291 


525 

(n) 

Propylene glycol 

CH 3 CHOHCH 2 OH 

27 

1.03 

1 .4293 

1-472 

526 

Amyl i50-propyl 

CH 2 (C 02 C 5 H„)- 

20 

0.96 

1.4293 


527 

malonate (wo) 
Dimethyl 

(C 02 C 3 H 7 ) 

HC0N(CH3)2 

22.4 

0.948 

1 .4294 

IV-58 

528 

formamide 
Undecylic acid 

CH 3 (CH 2 ) 9 C 02 H 

45.2 


1 .4294 

1 1-358 

529 

(m.p. 29°) 

Acetol 

CH 3 COCH 20 H 

20 

1 .082 

1 .4295 

1-821 

530 

Chloroacetic acid 

CICH 2 C 02 H 

65 

1 .370 

1 .4297 

11-194 

531 

(m.p. 63°) 

Pal mi tone 

(C,5H3,)2C0 

93.5 

0.79 

1 .4297 

1-719 

532 

(m.p. 83°) 
Dipropyl 

(C 2 H 5 CH 2 ) 2 NCN 

24.4 

0.857 

1 .4298 

IV-144 

533 

cyanamide 

Ethyl trimethyl- 

(CH3)2C:C(CH3)- 

19.3 

0.907 

1 .4299 

1 1-443 

534 

acrylate 

Propionamide 

C 02 C 2 H 5 

CzHsCONHa 

20 

1.042 

1 .43 

1 1-243 

535 

Crotonic acid (a) 

CH 3 CH:CHC 02 H 

72 

0.96 

1.43 

1 1-408 

536 

(m.p. 72°) 
Dimethylamino- 

(CH 3 ) 2 NCH 2 CH 20 H 

20 

i 0.887 

1.43 

1 V-276 

537 

ethanol 

Allyl acetic acid 

CH 2 ;CHCH 2 CH 2 * 

17.7 

0.984 

1.43 

M-425 

538 

Angelic acid (cis) 

CO 2 H 

CH3CH;C(CH3)* 

76 

1 

0.954 

1.43 

11-428 

539 

(m.p. 45°) 
Octylamine (n) 

CO 2 H 

CH3(CH2)7NH2 

26.8 

0.777 

1 .43 

IV-196 

540 

Azelaic acid 

(CH2)7(C02H)2 

107.3 

1.0 

1.43 

1 1-707 

541 

(m.p. 107°) 

Cetyl alcohol 

CH3(CH2)i4CH20H 

79 

0.798 

1.43 

1-429 

542 

(m.p. 50°) 
Dotriacontane (n) 

CH3(CH2)3oCH3 

79.4 

0.775 

1 .43 

1-177 

543 

Heptenonitrile 

(CH 3 ) 2 CHCH 2 CH: 

20 

0.826 

1 .430 


544 

(A 2 ) (iso) 
Nonanol-5 

CHCN 

(C 4 H 9 ) 2 CH 0 H 

20 

0.823 

1 .430 

1-424 

545 

Ethyl-2-hexanol-1 

C4H9CH(C2H5)- 

20 

0.833 

1 .4300 


546 

Methyl n-nonyl 

CH 20 H 

CH3(CH2)8C0CH3 

17.3 

0.83 

1.4300 

1-713 

547 

ketone 

Butyraldoxime 

(CH3)2CHCH:N0H 

20.5 

0.902 

1.4302 

*1-350 

648 

(iso) 

Methyl-2- pen ten-3- 

CHsCHiCHCOH- 

20 

0.835 

1.4302 

1-445 

549 

01-2 

Hexahydroxylene 

(CH3)2 

(CH3)2C6Hio 

17.9 

0.78 

1 .4302 

V-36 

550 

(o) 

Pyruvic acid 

CH 3 COCO 2 H 

15.3 

1 .3 

1 .4303 

1 1 1-608 1 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

<°C. 

<i4* 

nz)* 

Beil. Ref. 

551 

Methyl-2“ 

heptanol -2 

CHa.(CH 2 ) 4 COH- 

(CH3)2 

20 (?) 

0.879 

1 .4303 

1-420 

552 

Dimethyl- 2 , 6 - 
octene -2 

(CH3)2C:CH(CH2)2- 
CH(CH3) C 2 H 5 

20 

0.75 

1 .4303 

1-224 

653 

Tetracosane (n) 
(m.p. 54°) 

CH3(CH2)22CH3 

65 

0.77 

1 .4303 

1-175 

554 

Octanol -1 

CH 3 (CH 2 ) 6 CH 20 H 

20.5 

0.826 

1 .4304 

1-418 

555 

Dimethyl-2, 7- 
octene -2 

(CH3)2CH(CH2)3* 

CH:C(CH3)2 

20 

0.75 

1 .4304 

1-224 

556 

Palmitic acid 
(m.p. 64°) 

CH3(CH2)i4C02H 

70 

0.849 

1 .4304 

1 1-370 

557 

Diethyl pimelate 

(CH2)5(C02C2H5)2 

20 

0.99 

1 .4305 

1 1-671 

658 

Ethyl mercaptan 

C 2 H 5 SH 

20 

0.839 

1.4306 

1-340 

559 

Propargyl alcohol 

CHiCCHiOH 

20 

0.972 

1 .4306 

1-454 

660 

Glyceryl triacetate 

(CH3C02)3C3H5 

20 

1.16 

1 .4306 

11-147 

561 

Pelargonic acid 

CH 3 (CH 2 ) 7 C 02 H 

20 (?) 

0.906 

1 .4306 

1 1-352 

562 

Nonanol-3 

C 2 H 5 CHOHC 6 H 13 

20 

0.825 

1 .4308 

1-424 

563 

Capric acid 
(m.p. 31°) 

CH 3 (CH 2 )aC 02 H 

30 

0.895 

1 . 4308 

11-355 

564 

Myristic acid 
(m.p. 58°) 

CH3(CH2)i2C02H 

60 

0.858 

1.4308 

1 1 365 

565 

Decyl butyrate (n) 

C2H5CH2C02CH2‘ 

(CH2)8CH3 

20 

0.862 

1.4308 


566 

Dlmethyl-2,5- 

hexadiene-1,5 

[CH2:C(CH3)CH2l2 

20 

0.75 

1 .4309 

1-259 

567 

Ethyl 

a, /S-pentenate 

CH3CH2CH:CHC02- 

C 2 H 5 

20 

0.909 

1 .431 

*11-191 

568 

Ethyl angelate 

C 4 H 7 CO 2 C 2 H 5 

19.5 

0.918 

1.431 

11-429 

569 

Trimethyl- 1 , 2,4- 
cyclohexane 

(CH 3 ) jCftHg 

16.9 

0.780 

1.431 

V-42 

570 

Dimethyl-2,5- 

heptanol-5 

(CH3)2CH(CH2)2- 

C0H(CH3)C2H5 

20 

0.829 

1.4310 

1-425 

571 

Nonanol -1 

CH3(CH2)7CH20H 

20 

0.828 

1.4311 

1-423 

572 

Butyl-n propyl- 
iso malonate 

CH2(C02C4H9) (C02- 
C 3 H 7 ) 

20 

0.97 

1.4311 


573 

Propyl silicon 
trichloride 

(C 3 H 7 ) SiCl 3 

20.3 

1.196 

1.4312 

1 V-630 

674 

Hexene-2-ol-4 

CHjCH.CHCHOH- 

C 2 H 5 

25 

0.841 

1 .4312 

1-445 

575 

Ethyl hydrogen 
pyrotartrate 

CH3CH(C02C2H5)- 

CH 2 C 02 H* 

20.2 

1 .098 

1 .4312 

1 1-639 

676 

Cyclopropyl 

carbinol 

(CH 2 ) 2 CHCH 20 H 

15.1 

0.90 

1.4313 

VI-4 

577 

Decene-1 

CH2:CH(CH2)7CH3 

16 

0.75 

1.4313 

1-223 

578 

Methyl acrylic 
acid (a) 

CH2:C(CH3) CO 2 H 

20 

1 .015 

1.4314 

1 1 421 

579 

Ethyl-3-pentanol-3 

(C2H5)3C0H 

20 

0.839 

1 .4314 

1-417 

580 

Methyl a-methoxy- 
acrylate 

CH2:C(0CH3)C02- 

CHj 

20 

1 .068 

1 .4316 

*111-134 

581 

Nitro- 2 -dimethyl- 
2 , 5- hexane 

(CH3)2C(N02)' 

(CH2)2CH(CH3)2 

20 

0.921 

1.4316 

1-163 

582 

Dimethyl acetonyl- 
acetone (o), w) 

(CH3)2CHC0CH2- 

CH 2 COCH 3 

23 

0.934 

1 .4317 

1-796 

583 

Methyl-3-octanol-4 

C2H5(CH2)2CH0H- 

CH(CH3)C2H5 

20 

0.834 

1 .4317 


584 

Glycol 

(CHzOH)z 

20 

1.114 

1.4318 

1-465 


♦Or CH3CH(C02H)CH2C02C2H5 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

<,°c. 


no* 

Beil. Ref. 

585 

Amino hexahydro- 
benzene 

CeHiiNHz 

20 

0.865 

1 .4318 

XI 1-5 

586 

Hexahydro- 

mesitylone 

(CH3)3C6H9 (1,3,5) 

13.1 

0.778 

1 .4318 

V-45 

587 

Dimethyl- 2 , 4- 
heptanol-4 

(CH 3 ) 2 CHCH 2 C 0 H- 
(CH 3 ) CH 2 C 2 H 5 

18 

0.827 

1.4318 

1-425 

588 

Heptyl n-heptylate 

CH3(CH2)5C02CH2* 

(CH2)5CH3 

18.8 

0.865 

1.4318 

1 1-340 

589 

Aluminum triethyl 

(CH3)3AI 

12 


1 .432 

1 V-643 

590 

Methyl 

hydracrylate 

HOCH 2 CH 2 C 02 CH 3 

20 

1.12 

1 .432 

• 111-112 

591 

Hexenonitrile (^, 7 ) 

CzHsCHrCHCHzCN 

20 

0.841 

1 .432 


592 

Ethyl a, P-iso- 
hexenate 

(CH 3 ) 2 CHCH:CH- 

CO 2 C 2 H 5 

20 

0.896 

1 .432 

1 1-439 

593 

Methyl /3, fi- 

dimethylacrylate 

(CH3)2C;CHC02CH3 

19.8 

0.934 

1 .4321 

1 1-433 

594 

Nitrosoethyl- 

urethane 

C 2 H 5 N(N 0 ) C 02 * 

C 2 H 5 

20 

1 .071 

1 .4322 

IV-129 

595 

Ethyl-3-hexanol-3 

(C2H5)2C0HCH2- 

C 2 H 5 

13 

0.84 

1 .4322 

1-421 

596 

Dimethyl-3,5- 

heptanol-4 

(C2H5(CH3)CH)2- 

CHOH 

20 

0.836 

1 .4322 


597 

Undecylic aldehyde 

CH 3 (CH 2 ) 9 CH 0 

23 

0.825 

1 .4322 

1-712 

598 

Methyl hydrogen 
pyrotartrate 

CH3CH(C02CH3)- 

CH 2 C 02 H* 

20.7 

1.144 

1 .4323 

1 1-639 

599 

Ethyl a-ethoxy- 
acrylate 

CH2:C(0C2H5) COz- 
C 2 HS 

17.2 

0.996 

1 .4324 

1 1 1-370 

600 

Ethylmethyl- 

furazan 

C2HsC:N*0-N:CCH3 

1 _l 

18.8 

I 

1.018 

1 .4326 

XXVM~565 

601 

Nitro-2-dimethyl- 
2 , 6 -heptane 

(CH3)2C(N02)- 

(CH2)3CH(CH3)2 

18 

0.915 

1 .4326 

1-167 

602 

Diethyl acetoacetic 
ester 

CH3C0C(C2H5)2C02- 
C 2 H 5 

17 

0.971 

1 .4326 

1 11-710 

603 

Bis-diethylacetal 

l(C2H50)2CHC:l2 

26 ' 

0.953 

1 .4328 

1-805 

604 

Diethyl subei'ate 

[(CH2)3C02C2H5l2 

20 

0.982 

1 .4328 

1 1-693 

605 

Pentenonitrile 
{a. /3) 

CH 3 CH 2 CH:CHCN 

20 

0.828 

1.433 

1 1-426 

606 

Dimethyl- 

angelolactone 

(CH3)C:CHC(CH3)2- 

1 

COO 

1 

20 

0.976 

1 .433 


607 

Hydroxy valeric 
lactone ( 7 ) 

CH 3 CHCH 2 CH 2 COO 

L J 

22.4 

1.050 i 

1 .4331 

XVI 1-235 

608 

Undecene -2 

CH 3 (CH 2 ) 7 CH:CH- 

CH 3 

15(?) 

1 

0.774 

1 .4333 

1-225 

609 

Dimethyl-diethyl 

methanetetra- 

carboxylate 

C(C 02 CH 3 ) 2 (C 02 - 

C2H5)2 

17.2 

1.183 

1 .4333 

*11-331 

610 

Hexacosane (n) 
(m.p. 60°) 

CH3(CH2)24CHj 

65 

0.8 

1 .4333 

1-175 

611 

Cyclobutanol 

CH 2 CH 2 CH 2 CHOH 

L i 

20 

0.92 

1 .4335 

Vt-4 

612 

Heptanoic 

anhydride 

(C 6 H, 3 C 0)20 

15 

0.94 

1.4335 • 

1 1-340 

613 

Stearic acid 
(m.p. 69°) 

CH3(CH2),6COzH 

70 

0.847 

1 .4335 

1 1-377 


•Or CH 3 CH(C 02 H)CH 2 C 02 CH 3 
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EVDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

<,°c. 

d4‘ 


Beil. Ref. 

614 

Diethyl ethyl- 
acetyl malonate 

CH3COC(C2Hs)* 

(C02C2H5)2 

19.3 

1.054 

1.4338 

111-812 

615 

Trimethylcyclo- 
hexane (1,1,3) 

(CH3)3C6H9 

25.3 

0.787 

1.4339 

V-42 

616 

Amyl chloroacetate 

Cl C Ha CO 2 C 5 Hi 1 

20 

1.055 

1.434 

11-198 

617 

Ethyl a, jS-hexenate 

CH3(CH2)2CH:CH- 
CO 2 C 2 Hs 

20 

0.901 

1 .434 

1 1-434 

618 

Diethyl hydrazo- 
iso-butyrate 

tHNC(CH3)2C02- 

C 2 H 5 I 2 

20.5 

0.999 

1 .434 

1 V-560 

619 

Eicosane (n) 

(m.p. 38®) 

CH3(CH2)i8CH3 

42.9 

0.77 

1 .434 

1-174 

620 

Oxalyl chloride 

(COCDz 

12.9 

1.489 

1-4340 

1 1-542 

621 

Propyl bromide (n) 

CaHsCHzBr 

20 

1 .354 

1.4341 

1-108 

622 

Ethyl n-hexyl- 
carbamate 

CgHuNHCOzCzHs 

26.8 

0.923 

1.4341 

IV-188 

623 

Butyl bromide 
{sec) 

CzHsCHBrCHa 

25.3 

1.251 

1.4344 

1-119 

624 

Methyl furan 
(2) 

CH 3 C 4 H 3 O 

20 

0.913 

1 . 4344 

XVI 1-36 

625 

Heneicosane (n) 
(m.p. 40°) 

CH3(CH2)i9CH3 

45.3 

0.775 

1 .4344 

1-174 

626 

Butenyl-dimethyl 

carbinol 

(CH 3 ) 2 C( 0 H) C 4 H 7 

16.2 

0.838 

1 .4345 


627 

Methyl-2-hex6no- 

5-01-2 

CH 2 :CH(CH 2 ) 2 C 0 H- 

(CH3)2 

16.2 

0.838 

1.4345 

1-447 

626 

Tri methyl-3, 3,4- 
hexanol-4 

(C 2 H 5 ) (CH 3 ) 2 CC 0 H- 
(CH3)C2Hs 

20 

0.832 

1 .4345 

1-425 

629 

Heptacosane (n) 
(m.p. 60°) 

CH,(CH2)25CH3 

65 

0.77 

1 .4345 

1-176 

630 

Dichloromethyl 
ether {sym) 

(CICH2)20 

20 

1.315 

1 .4346 

1-582 

631 

Butyroin 

C 2 H 5 CH 2 CHOHCO- 

CH 2 C 2 H 5 

16.7 

0.911 

1.4346 

1-840 

632 

Methyl-2-ethyl-4- 

hexanol-4 

(C 2 H 5 ) 2 C 0 HCH 2 CH- 

(CH3)2 

13 

0.8 

t 

1.4346 

1-425 

i 

633 

Ethyl palmitate 

CH3(CH2)i4C02C2H5 

34.3 


1 .4347 

1 1-372 

634 

Erucic anhydride 
(m.p. 48°) 

(C 2 , H 41 C 0)20 

100 


1.4347 

1 1-474 

635 

Ethyl triazoacetate 

N 3 CH 2 C 02 C 2 H 5 

24.9 

1.13 

1 .4349 

1 1-229 

636 

Octadecane (n) 

CH3(CH2)i6CH3 

35.2 

0.77 

1.4349 

1-173 

637 

Cyclo- 7 -hydroxy- 
vaieric aldehyde 

CH3CHCH2CH2* 

1 

CHOH-O 

1 

20 

1.019 

1.435 

*1-421 

638 

Ethyls, /9-dimethyl- 
acrylate 

(CH3)2C:CHC02* 

C 2 H 5 

20 

0.913 

1 .435 

11-433 

639 

Ethyl a-ethyl- 
crotonate 

CH3CH:C(C2H5)- 

CO 2 C 2 H 5 

20 

0.908 

1.435* 

1 1-440 

640 

Dimethylfuran 

(2,5) 

CH3C;CHCH:C* 

1. . 

<CH3)-0 

1 

21.6 

0.887 

1.4351 

XVI 1-41 

641 

Diethyl chloro- 
malonate 

CICH(C02C2H5)2 

19.3 

1.205 

1.4353 

1 1-593 

642 

Nonanol-2 

CH3(CH2)6CH0H* 

CH 3 

20(?) 

0.823 

1.4353 

1-423 


♦For ester of the solid acid variety. 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

<.°C. 

d4» 


643 

Octacosane 
(m.p. 65°) 

Cza Hsa 

65 

0.77 

1.4354 

644 

Propyl-4- 

heptanol-4 

(C2H5CH2)3C0H 

21 

0.834 

1.4356 

645 

Pentenic acid (P, y) 

CHaCHiCHCHzCOzH 

18.8 

0.99 

1 .4357 

646 

Nitro- 2 -dimethyl- 

2,7-octane 

(CH3)2C(N02)* 

(CH2)4CH(CH3)2 

20 

0.909 

1.4357 

647 

Cetyl acetate 

CH3C02C,6H33 

33.9 

0.85 

1.4358 

648 

Glyceryl 

tributyrate 

(C3H7C02)3C3H5 

20 

1.032 

1 .4359 

649 

Butyl bromide 
(iso) 

(CH 3 ) 2 CHCH 2 Br 

20 

1.264 

1.436 

650 

Ethyl tiglate 

CH3CH:C(CH3) COz- 

C 2 H 5 

19.5 

0.924 

1 .436 

651 

Ethyl or, fi-iso- 
heptenate 

(CH 3 ) 2 CHCH 2 CH; 

CHCO 2 C 2 H 5 

20 

0.889 

1.436 

652 

Diethyl tetra- 
methylsuccinate 

l(CH3)2CC02C2H5l2 

20 

0.995 

1.436 

653 

Tetraethyl meth- 
anetetracar- 
boxylate 

C(C02C2H5)4 

17 

1 .136 

1 .436 

654 

Nondecane (n) 
(m.p. 32°) 

CH3(CH2)|7CH3 

34.6 

0.775 

1.436 

655 

Chloropropyl 
alcohol ( 2 ) 

CH 3 CHCICH 20 H 

20 

1.103 

1 .4362 

656 

Crotonic 

aldehyde (a) 

(iH 3 CH:CHCHO 

20.5 

0.852 

1 .4362 

657 

Diethyl malate 

(CHOHCH 2 ) (COz- 

C2H5)2 I 

20 

1 .128 

1 .4362 

658 

Ethyl methylnitro- 
socarbamate j 

CH3N(N0)C02- 

C 2 H 5 

20 

1 .122 

1.4363 

659 

Ethyl diallylacetate 

(CH 2 :CHCH 2 ) 2 CH. : 
C 02 C 2 H 5 j 

19.1 

0.897 

1 .4364 

660 

Nonacosane 
(m.p. 64°) 

C 29 Hso 

65 

0.77 

1 . 4364 

661 

Glutaric nitrile 

CH 2 (CH 2 CN )2 . 

23.2 

0.99 

1.4365 

662 

Cyclopentanone 

CH 2 (CH 2 ) 3 C 0 

1 1 

20 

0.948 

1 . 4366 

663 

Triethyl acetyl- 
methanetri- 
carboxylate 

CH3C0C(C02C2H5)3 

13.5 

1 .128 

1 .4366 

664 

Brassidic anhydride 
(m.p. 64°) 

C 44 H 8203 

100 

0.8 

1 

1 . 4366 

665 

Valeric aldehyde 
oxime (iso) 

C 4 H 9 CH;N 0 H 

20 

0.893 

1 .4367 

666 

Bromo- 1 -dimethyl- 
2 , 2 - pro pane 

(CH3)3CCH2Br 

20 

1.260 

1 .4369 

667 

Undecanol-2 

CH 3 (CH 2 ) 8 CH 0 H- 

CH 3 

20 

0.827 

1 .4369 

668 

Chlorosulfonic acid 

HOSOzCI 

14 


1 .437 

669 

Cyclopropane 
carboxylic acid 

CH 2 CH 2 CHCO 2 H 

1 J 

20.9 

1.087 

1.4370 

670 

Dimethylacetamide 

iN,N) 

CH3C0N(CH3)2 

22.5 

0.94 

1.4371 

671 

Amyl a-crotonate 

CaH.aOz 

20 

0.896 

1.4371 


Beil. Ref. 

1-176 

1-426 

1 1-426 
1-169 

11-136 
1 1-273 

1-126 

11-431 


1 1-707 
•11-331 

1-174 

1-356 

1-728 

I I I- 437 

IV- 85 

1 1-489 

1-176 

1 1-635 
VI 1-5 

•111-294 


1-686 

1-141 

1-427 

lX-4 

lV-59 

1M11 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

t°C. 

d4* 

no* 

Beil. Ref. 

672 

Tetramethylcyclo- 
hexane (1,2,4, 5) 

(CH3)4C6H8 

13.1 

0.791 

1 .4372 

•V-23 

673 

Decyl alcohol (n) 

CH3(CH2)8CH20H 

20 

0.830 

1 .4372 

1-425 

674 

Heptene-2-ol-4 

CH3CH:CHCH0H- 

CH 2 C 2 H 5 

20 

0.845 

1 .4373 

1-447 

675 

Dimethylnitro- 

soamine 

(CH3)2NN0 

18.4 

1.01 

1.4374 

IV-84 

676 

Hexenonitrile- 
a, (iso) 

(CH 3 ) 2 CHCH:CHCN 

20 

0.855 

1.4374 


677 

Diethyl acetyl- 
malonate 

CH3C0CH(C02- 

C 2 H 02 

26 

1.083 

1 .4374 

1 1 1-796 

678 

Difluorobenzene 

(J>) 

C 6 H 4 F 2 

20 

1.164 

1 .4375 

V-199 

679 

Methyl-4-heptene- 

1-01-4 

CH2:CHCH2C0H- 

(CH3)CH2C2Hs 

21 .3 

0.834 

1 .4376 

1-449 

680 

Thujane 

C 10 H 18 

20 

0.814 

1 .4376 

V-93 

681 

Di methyl-1, 3- 
cyclohexanyl-5 
acetate 

(CH3)2C6H902CCH3 

20.2 

0.928 

1 . 4376 

VI-18 

682 

Trichloroethane 

(1,1,1) 

CH 3 CCI 3 

21 

1.32 

1 .4377 

1-85 

683 

Dipropenyl (iso) 

tCH2:C(CH3)l2 

20 

0.727 

1 .4377 

1-256 

684 

Methyl piperidine 

(4) 

CH2CH2NHCH2* 

1 

CH 2 CHCH 3 

1 

21.6 

0.845 

1.4378 

XX- 101 

685 

Diethyl acetonedi- 
carboxylate 

CO(CH2C02C2Hs)2 

23.6 

1.107 

1.4378 

111-791 

686 

Diethyl acetyl- 1 

succinate 

CH3C0C2H3(C02* 

C2H5)2 

16 

1 .OS 

1.438 

1 1 1-801 

687 

Dimethyl-2, 6- 
octanol-8 

C 10 H 22 O 

18 

0.830 

1.438 

1-426 

688 

1 

Methylacetyl- 

acetone 

CH3C0CH(CH3) CO- 
CH 3 

13.5 

0.978 

1.4380 

1-791 

689 

Pulegene 

C9H,6 

22 

0.791 

1.4380 

V-80 

690 

Hexahydrocymene 

w 

CHaCsHioCsHT 

20 

0.793 

1.4380 

V-47 

691 

1 Di propyl malate (1) 

(CH0HCH2):(C02- 

C3H7)2 

20 

1.075 

1.4380 

1 1 1-432 

692 

Decyl chloride (n) 

CH3(CH2)8CH2CI 

20 

0.887 

1.4380 

1-168 

693 

Glyceryl tripal- 
mitate (m.p. 65®) 

(C,5H3,C02)3C3H5 

80 

0.866 

1.4381 

1 1-373 

694 

Methylamino- 
ethanol 03) 

CH 3 NHCH 2 CH 2 OH 

20 

0.937 

1 .4385 

1 V 276 

695 

Butyl mercaptan 
(iso) 

(CH 3 ) 2 CHCH 2 SH 

20 

0.836 

1 .4386 

1-378 

696 

Ethyl dichloro- 
acetate 

CI 2 CHC 02 C 2 H 5 

20 

1.282 

1.4386 

1 1-203 

697 

Diethylnitro- 

soamine 

(C2H5)2NN0 

19.9 

0.943 

1 .4386 

lV-129 

698 

Dichloropropane 

(1,2) 

CH 3 CHCICH 2 CI 

20 

1.157 

1 .4387 

1-105 

699 

Ethyl allylaoeto- 
acetate 

CHaCOCHCCHzCH: 
CH 2 ) CO 2 C 2 H 5 

17.6 

0.992 

1.4388 

1 1 1-738 

700 

Diethyl itaconate 

C 3 H 4 ( CO 2 C 2 Hs) 2 

20.2 

. 1.045 

1.4388 

1 1-762 
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No. 

Substance 

Formula 

t°C. 


n/>‘ 

Beil. Ref. 

701 

Dimethyl-2, 6- 
octanol-6 

CioHzzO 

15 

0.836 

1 .4388 

1-426 

702 

Ethylideno acetone 

CHaCHiCHCOCHa 

19.6 

0.862 

1 .4390 

1-732 

703 

Di methyl-2, 4- 
pentadiene-1,3 

(CHa) 2 C:CHC- 

(CH3);CH2 

23 

0.734 

1 .4390 

1-257 

704 

Chloro-1- 

propanol-2 

CH 3 CHOHCH 2 CI 

20 

1.114 

1 .4392 

1-363 

705 

Di-iso-amyl- 

cyanamide 

[(CH3)2CHCH2* 

CH 2 I 2 NCN 

23.7 

0.846 

1 .4392 

IV-186 

706 

Undecyl alcohol (n) 

CHa(CH2)9CH20H 

23 

0.833 

1 .4392 

1-427 

707 

Methyl- A^hexenic 
acid (a) 

C 2 H 5 CH:CHCH* 
(CHa) CO 2 H 

20 

0.942 

1 .4395 


708 

Epichlorohydrin 

OCH 2 CHCH 2 CI 

1 1 

16.1 

1.18 

1 .4397 

XVI 1-6 

709 

(«) 

Ethyl acetylacetone 

CH3C0CH(C2H5)C0* 

CHa 

16.9 

0.956 

1 .4397 

1-794 

710 

Ethyl sec-t)utyl- 
nitrocarbamate 

C 4 H 9 N(N 02 ) CO 2 * 

C 2 Hs 

21.4 

1.086 

1 .4397 


711 

Trimethylene 

glycol 

HOCH 2 CH 2 CH 2 OH 

20 

1 .060 

1 . 4398 

1-475 

712 

Butyl bromide (n) 

C2H5CH2CH2Br 

20 

1.279 

1 .4398 

1-119 

713 

Ethyl a-methyl-/S- 
hydroxy-carb- 
ethoxy-a, /S-cro- 
tonate 

C2H502C0C(CH3) : 
C(CH3)C02C2H5 

20 

1 .078 

1 .4398 

1 1 1-378 

714 

Tetranitromethane 

C(N02)4 

17 

1 .65 

1 .4399 

1-80 

715 

Lactic acid 

CH 3 CHOHCO 2 H 

20 

1.24 

1 .44 

1 1 1-268 

716 

Methylisoxazole 

CH3C:CHCH:N0 

1 1 

20 

1 . 023 

1 .44 

XXVII-16 

717 

Methylisoxazole 

( 7 ) 

CHaCCHrCH-O-N 

1 1 

20 

1 .022 

1.44 

XXVII-16 

718 

Tiglicacid (trans) 
(m.p. 64®) 

CH3CH:C(CH3)* 

GO 2 H 

76 

0.964 

1 .44 

1 1-430 

719 

Hexenic acid (/3, 7 ) 

CzHsCHiCHCHz- 

CO 2 H 

23 

0.964 

1 .44 

1 1-435 

720 

Camphene 

CioHie 

78(?) 

0.822 

1 .44 

V-156 

721 

Ethyl 1-methyl-3- 
iso-propylcyclo- 
pentane- 2-car- 
box ylate 

C9Hi7C02C2H5 

11.8 

0.918 

1 .44 

*1 X-17 

722 

Ethyl laurate 

CH3(CH2)ioC02- 

C 2 H 5 

12.9 

0.868 

1 .44 

1 1-361 

723 

Elaidic acid 
(m.p. 51®) 

C 17 H 33 C 02 H 

79.4 

0.851 

1 .44 

1 1-469 

724 

725 

Cerotic acid 
(m.p. 78®) 
Hydroxylamine 

C 25 H 51 C 02 H 

NH 20 H 

79 

23,5 

0.836 

1 .44 

1 .440 

1 1-394 

726 

Dichlorocyclo- 
propane (1,1) 

CH 2 CH 2 CCI 2 

17.7 

1.211 

1 .4402 

V~17 

727 

Pentadiene-1,3 

CHaCHiCHCHiCHz 

16.5 

0.70 

1.4402 

1-251 

728 

Methyl-2-hepten- 
2 one 6 

(CH3)2C:CH(CH2)2* 
CO CHa 

20 

0.860 

1 .4403 

1-741 

729 

Diethyl iso- 
butyrylmalonate 

(CH3)2CHC0CH* 

(C02C2H5)2 

20 

1.050 

1 .4403 

111-811 
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No. 

Substance 

Formula 


d4t 


Beil. Ref. 

730 

Tetraethyl oxalyl- 
methane-tricar- 
boxylate 

C2H502CC0C(C02- 

C2H5)3 

15.5 

1.167 

1 . 4403 

•111-298 

731 

Glyceryl trilaurate 
(m.p. 46°) 

(CiiH23C02)3C3H5 

60 

0.894 

1.4404 

1 1-362 

732 

Heptadecane (n) 

CH3(CH2)i5CH3 

20 (?) 

0.778 

1 .4405 

1-173 

733 

Ethoxy 7 -val 6 rol- 
actone (5) 

CzHsOCHaCHCHi* 

1 

GHz COO 

1 

24.9 

1 .072 

1 .4408 

•XVI 11-297 

734 

Diethyl ethylldene- 
malonate 

CH3CH:C(C02‘ 

C2H5)2 

16.1 

1 .043 

1.4408 

1 1-773 

735 

Ethyl hydrogen 
fumarate (m.p. 
70°) 

H 02 CCH:CHC 02 - 

C 2 H 5 

83 

1.115 

1.4409 

11-741 

736 

Pentane- 1 , 2-dlol 

C 3 H 7 CHOHCH 2 OH 

20 

0.980 

1 .441 


737 

Tetrahydro-m- 
xylene (1,2, 3,4) 

(CH 3 ) zCe Ha 

20 

0.798 

1.441 

V-73 

738 

Diethyl fumarate 

(CHC02C2H5)2 

20.4 

1 .052 

1 .4410 

1 1-742 

739 

Ethyl-3-hex6ne-5- 

ol-3 

CHzrCHCHzCOH- 

(C2H5)2 

21 .7 

0.847 

1 .4410 

1-449 

740 

Amyl bromide (iso) 

(CH 3 ) 2 CHCH 2 CH 2 Br 

20 

1 .215 

1 .4412 

1-136 

741 

Amyl mercaptan 
(iso) 

(CH3)2CHCH2* 

CH 2 SH 

20 

0.835 

1 .4412 

1-405 

742 

Glyceryl triformate 

( H CO 2 ) 3 C 3 Hs 

18 

1.320 

1.4412 

*11-19 

743 

Dipropargyl 

(CH:CCH 2)2 

20 

0.805 

1 .4414 

1-266 

744 

Ethyl dimethyl- 
oxamate 

(CH3)2NC0C02C2H5 

22.5 

1.074 

1 .4414 

IV-61 

745 

Dimethyl maleate 

(CHC02CH3)2 

19.9 

1 .151 

1 .4416 

11-751 

746 

Diethyl maleate 

(CHC02C2H5)2 

20.1 

1 .067 

1 .4416 

11-751 

747 

Difluorobenzene 

(m) 

C 6 H 4 F 2 

20 

1.172 

1 .4417 

•V-108 

748 

Methyl sec-butyl- 
nitrocarbamate 

C4H9N(N02) COz- 
CH 3 

23.3 

1.125 

1.4417 


749 

Methyl-4-hepta- 
diene-l, 6-01-4 

(CH2:CHCH2)2C0H- 

CH 3 

20.6 

0.844 

1.4417 

1-456 

750 

Cyanamide 
(m.p. 44°) 

HzNCN 

48 

1 .073 

1.4418 

111-75 

751 

Didecyl ether (n) 

(CioHzOzO 

20 

0.819 

1.4418 


752 

Ethylene chloro- 
hydrin 

CH 2 CICH 2 OH 

20 

1.199 

1 .4419 

1-337 i 

753 

Tridecane (n) 

CH3(CH2)nCH3 

16.8 

0.76 

1 .4419 

1-171 

754 

Dimethylisoxazole 

(«,7) 

CHaCiCHC- 

1 

(CH3):N-0 

1 

20 

0.983 

1 .442 

XXVII-17 

755 

Ethyl a, ^nonenate 

CfiHuCHiCHCOz* 

C 2 H 5 

20 

0.889 

1.442 

1 1-453 

756 

Menthane (m) 

C 10 H 20 

20(?) 

0.79 

1.4420 

V-46 

757 

Hexadecene-1 

CH3(CH2)i3CH:CH2 

19 

0.782 

1 .4420 

I -226 

758 

Chlorobutyric 
acid (fi) 

CH 3 CHCICH 2 CO 2 H 

19.9 

1.186 

1.4421 

1 1-277 

759 

Amyl bromide 
itert) 

C2H50Br(CH3)2 

20(?) 

1.216 

1.4421 

I-136 

760 

Ethyl-A2-hexenlc 
acid (a) 

CHaCHzCH.'CHC- 

(C2H5)C02H 

20 

0.928 

1.4421 
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9S6 


No. 

Substance 

Formula 

i.°C. 

d4t 

no* 

Beil. Ref. 

761 

Amylpropiotic 
diethyl acetal 

CH 3 (CH 2 ) 4 Ci 

CCH(OC2H5)a 

9.5 

0.886 

1.4421 

1-751 

762 

Decyl caprate (n) 

Cg Hi 9 CO 2 C 10 H 2 I 

20 

0.859 

1 .4423 

M-356 

763 

Hexyl propiolic 
diethylacetal 

CH3(CH2)5C! 

CCH(0C2H5)2 

12.1 

0.881 

1.4424 

1-751 

764 

Diethyl sulfide 

(C2H5)2S 

20.5 

0.837 

1 .4425 

1-344 

765 

Dimethyl malate 

C2H40(C02CH3)2 

20 

1.233 

1.4425 

1 1 1-429 

766 

Ethylcrotonic acid 
(a) (m.p. 45°) 

CH3CH;C(C2H5)* 

C 02 H 

56.1 

0.948 

1.4426* 

11-439 

767 

Nitro- 1 -dimethyl- 
2 , 7-octane 

(CH3)2CH(CH2)4- 

CH(CH3)CH2N02 

21 

0.925 

1.4426 

1-169 

768 

Glyceryl 

tricaproate 

(C5HnC02)3C3H5 

20 

0.988 

1.4427 

1 1-324 

769 

Methylethyl- 

ketoxime 

CH3C(N0H)C2H5 

20 (?) 

0.923 

1 .4428 

1-668 

770 

Propiolic acid 

CH:CC 02 H 

15 

1.139 

1 . 4429 

1 1-477 

771 

Levulinic acid 
(m.p. 33°) 

CH 3 C 0 (CH 2 ) 2 C 02 H 

17 

1.143 

1 .4429 

1 1 1-671 

772 

Propylacetyl- 

acetone 

CH3C0CH(C3H7)* 

COCH 3 

20 

0.935 

1 .4429 


773 

Glyceryl 

trimyristate 

( Cl 3 H 27 CO 2 ) 3 C 3 Hs 

60 

0.885 

1.4429 

1 1-367 

774 

Tetramethyl piper- 
idine (N, 2,4,6) 

(CH 3 ) 4 C 5 H 7 N 

19.7 

0.823 

1.4430 

XX-129 

775 

Ethyl «-ethyl-/3- 
hydroxycarb- 
ethoxy-a, 
crotonate 

C2H502C-0-C(CH3): 
CtCzHs) CO 2 C 2 H 5 

20 

1.056 

1.4431 

IH-380 

776 

Bromoethyl 
acetate ( 1 ) 

CH3C02C2H4Br 

20 

1.462 

1.4433 


777 

Ethyl iso-butyl- 
nitrocarbamate 

C4H9N(N02) COz- 
C 2 H 5 

20.5 

1 .094 

1 .4433 


778 

Dimethyl- 1 , 3- 
cyclohexanone-5 

(CH3)2C5H8C0 

18.2 

0.896 

1 .4433 

VM-24 

779 

Cyclobutanecar- 
boxylic acid 

CH 2 (CH 2 ) 2 CHC 02 H 

1 1 

19 

1.053 

1 .4434 

1 X-5 

780 

Trimethylpiperi- 
dine (2,4,6) 

(CH3)3C5HsN 

19 

0.830 

1 .4435 

XX- 126 

781 

Ethyl ^-hydroxy- 
carbethoxy-cr, 
/3-crotonate 

C2H502C-0*C(CH3): 
CHC 02 C 2 H 5 ] 

20 

1 .093 

1 .4435 

I 

111-374 

782 

Dipropyl 
fumarate (n) 

(CHC02C3H7)2 

20 

1.022 

1.4435 

1 1-742 

783 

Ethyl menthyl 
ether 

C 2 H 5 OC 10 H 19 

17.1 

0.86 

1 .4435 

VI-31 

784 

Diethyl propionyl- 
malonate 

C2HsC0CH(C02- 

C2H5)2 

16.4 

1.079 

1 .4436 

i 1 1-800 

785 

Amyl mercaptan 

(n) 

CH3(CH2)3CH2SH 

i 

20(?) 

0.857 

1.4437 

1-384 

786 

Dipropyl maleate 

(n) 

(CHC02C3H7)2 

20 

1 .029 

1.4437 

11-752 

787 

Butylene chloro- 
hydrin (0, y) 

CH 3 CHCICHOHCH 3 

20(?) 

1.105 

1 .4438 

1-373 

788 

Amyldichloro- 
amine (iso) 

(CH3)2CHCH2- 

CH 2 NCI 2 

25.7 

1 .027 

1 .4438 


789 

Laurolene 

(CH3)3C5H5 (1,2,3) 

20(?) 

0.797 

1 .4438 

V-75 


♦For eolid variety. 
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Substance 
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t°C. 

(^4* 

n/>* 

Beil. Ref. 

790 

Amylene glycol 
(1,4) 

C5Hio(OH)2 

16.8 

0.996 

1.4439 

1-480 

791 

792 

Nitroso di- 
isobutylamine 
Sulfuryl chloride 

I(CH3)2Ch. 

CHzJzNNO 

6 O 2 CI 2 

21.2 

20 (?) 

0.892 

1.4439 

1.444 

IV-172 

793 

Ethylamino- 
ethanol (0) 

C 2 H 5 NHCH 2 CH 2 OH 

20 

0.914 

1 .444 

1 V-282 

794 

Mesityl oxide 

(CH 3 ) 2 C;CHC 0 CH 3 

20 

0.858 

1 .4440 

1-736 

795 

Cycloheptane 

CH2(CH2)5CH2 

20 

0.810 

1 .4440 

V-29 

796 

Dimethyl itaconate 

C3H4(C02CH3)2 

20 

1 .122 

1 .4441 

1 1-762 

797 

Campholene 


20 

0.803 

1 .4441 

1 81 

798 

Glyceryl tristear- 
ate (m.p. 70®) 

( Cl 7 H 35 CO 2 ) 3 C 3 Hs 

60 

0.9 

1 .4441 

11-383 

799 

Trimethyl- 1 , 1,4- 
cyclohexene-3 

(CH3)3C6H7 

23.2 

0.802 

1 .4442 

-V-39 

800 

Ethylene chloride 

CH 2 CICH 2 CI 

20 

1.253 

1 .4443 

1-84 

801 

Tetrahydrotoluene 
( 1 , 2 , 5, 6 ) 

CH 3 C 6 H 9 

16 

0.8 

1 .4443 

V 67 

802 

Acetoxymethylene- 
pinacoline 
(m.p. 44°) 

(CH3)3CC0CH: 

CH 02 CCH 3 

53.3 

0.965 

1.4443 

*11-73 

803 

Amyl bromide (n) 

CH 3 (CH 2 ) 3 CH 2 Br 

20 

' 1.218 

1 . 4444 

1-131 

804 

Heptenic acid 
(iso) (a,0) 

(CH 3 ) 2 CHCH 2 CH: 

CHCO 2 H 

20 

0.941 

1 . 4444 

11-445 

805 

Ethyl piperidine 

(N) 

C5H,oNC2H5 

18.9 

0.826 

1 . 4445 

XX-17 

806 

Propyl-4-heptene- 

1-01-4 

(C3H7)2C0HCH2‘ 

CH:CH 2 

19 

0.845 

1.4445 

1-452 

807 

Dipropylnitroso- 

amine 

(C3H7)2NN0 

20 

0.916 

1.4446 

IV-146 

808 

Diethyl «-chloro- 
acetylmalonate 

CICH2C0CH(C02- 

C2H5)2 

12.3 

1.195 

1 . 4446 

*111-279 

809 

Tricaprin 
(m.p. 31°) 

C 33 H 6206 

40 

0.921 

1 .4446 

1 1-356 

810 

Ethyl acetoxy- 
methylene 
propionate 

CH 3 C 02 C(CH 3 ):CH- 
CO 2 C 2 H 5 

20 

1 .060 

1 .4447 

111-373 

811 

Tetrahydro- 

mesitylene 

(CH3)3C6H7 (1,3,5) 

21 

0.797 

1.4447 

*V-40 

812 

Diethyl iso-valeryl- 
malonate 

(CH3)2CHCH2C0- 

CH(C02C2H5)2 

20 

1 .034 

1.4447 


813 

Methyl-zso-amyl 

ketoxime 

CH3C(N0H) CsHn 

20 (?) 

0.888 

1 . 4448 

1-701 

814 

Dichloro-2,3- 

methyl- 2 -butane 

(CH3)2CCICHCICH3 

18 

1 .06 

1.445 

1-135 

815 

Nonylenic nitrile 
(a, 0) 

CeHijCHXHCN 

20 

0.833 

1 1.445 


816 

Methyl-propyl 

ketoxime 

CH 3 C(N 0 H) C 3 H 7 

20 

0.910 

1.4450 

1-677 

817 

Hexadiene-2,4 

(CH3CH:CH)2 

20 

0.773 

1.4450 

1-254 

818 

Tetrahydro- 

benzene 

CH 2 CH:CH- 

(CH2)2CH2 

1 

22.1 

0.808 

1 .4451 

V-63 

819 

Diethyl n-butyryl- 
malonate 

C 2 H 5 CH 2 COCH- 
(CO 2 C 2 H 5)2 

20 

1.055 

1.4451 ! 

1 1 1-807 
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820 

Dimethyl-1, 1- 
cyclohexene-3 

(CH3)2C6H8 

16.2 

0.806 

1 .4452 

V-72 

821 

lvlethoxy-5- 

valerolactone -7 

CH 3 OCH 2 CHCH 2 * 

1 

CHzCO-O 

1 

23.2 

1.120 

1 .4453 

* XVI 11-297 

822 

Tetrahydro-m- 
xylene ( 1 , 2 , 3, 4) 

(CH3)2C6H8 

22.4 

0.800 

1 .4453 

V-73 

823 

Geraniolene 

C 9 H 16 

21 .5 

0.768 

1 .4453 

1-260 

824 

Ethyl 

amylpropiolate 

CsHnCiCCOzCzHs 

25 

0.910 

1 .4453 

11-487 

825 

Diethylketoxime 

(C 2 H 5 ) 2 C:N 0 H 

20 

0.914 

1 .4454 

1-680 

826 

Methyl-o!- 

ethylacrolein-/9 

C2HsCH;C(CH3)- 

CHO 

20 

0.856 

1 .4454 

1-735 

827 

Tetrahydro- 
toluene ( 1 , 2 , 3, 4) 

CH 3 C 6 H 9 

20 

0.805 

1.4454 

V-67 

828 

Dipropylcarbimide 

C3H7N:C:NC3H7 

23 

0.838 

1 .4454 

IV-145 

829 

Diethyl tartrate 

(CH0HC02C2H5)2 

25 

1 .20 

1 .4454 

111-512 

830 

Ethyl n-butyl- 
nitrocarbamate 

C4H9N(N02) C 02 - 
C 2 H 5 

20.7 

1 .099 

1 .4455 


831 

Triethyl citrate 

C3H50(C02C2H5)3 

20 

1.137 

1 .4455 

1 1 1-568 

832 

Citronellyl acetate 

C 12 H 2 Z 02 

17.5 

0.893 

1 .4456 

11-139 

833 

Chloroform 

CHCI 3 

19 

1 .490 

1 .4457 

1-61 

834 

Methyl- 1 - 

cyclohexanono-4 

CH 3 C 5 H 9 CO 

20 

0.914 

1 .4458 

VH-18 

835 

Tetrahydro-p- 
xylene ( 1 , 2 , 3, 6 ) 

(CH 3 ) 2 C«H« 

20 

0.802 

1 . 4459 

V-74 

836 

Tetradecane (n) 

CH 3 (CH 2 ) 12 CH 3 

20 

0.765 

1 . 4459 

1-171 

837 

Crotonic acid (fi) 

CHaCHrCHCOzH 

19.6 

1.026 

1 .446 

11-412 

838 

Diethylenediamine 
(m.p. 106°) 

NHC 2 H 4 NHC 2 H 4 

1 1 

113 


1 .446 

XXIH 4 

839 

A n h y d r 0 - 5-ace to- 
butyl alcohol 

CH3C:CHCH2CH2- 

1 ... 

CH 2 O 

1 

20 

0.906 

1 .446 

XVI 1-21 

840 

Heptanthiol -2 

CH 3 (CH 2 ) 4 CH(SH)- 

CHj 

20 (?) 

0.835 

1 .4460 

1-415 

841 

Methyl i5o-butyl- 
nitrocarbamate 

(CH 3 ) 2 CH- 
CH2N(N02) COz- 
CH 3 

21 .9 

1.135 

1 .4461 


842 

Vinyl bromide 

CHz.CHBr 

20 (?) 

1.5 

1 .4462 

1-188 

843 

Dimethylnitro- 
amine (m.p. 57°) 

(CH3)2NN02 

72.3 

1.109 

1 .4462 

IV -86 

844 

Dial lyi acetone 
(uns) 

(CH 2 :CHCH 2 ) 2 CH- 

COCHj 

20.9 

0.859 

1 .4462 

1-751 

845 

Meth>4piperidine 

(3) 

CHjCH- 

l_ 

(CH2)3NHCH2 
. 1 

24.3 

0.845 

1.4463 

XX -100 

846 

Dimethyl-3,5- 

methylene- 1 - 

cyclohexane 

(CH 3 ) 2 (CH 2 :)C«H, 

14.6 

0.792 

1.4463 

•V-40 

847 

Dibutyl tartrate 

(n) 

(CH0HC02C4H9)2 

20 

1.090 

1 .4463 

111-518 

848 

Methylpiperidine 

(AO 

CsHioNCHs 

20 

0.818 

1.4464 

XX-16 






INDEX OF REFRACTION— LIQUIDS 


No; 

Substance 

Formula 

<,°G. 

d4* 

tlD* 

Beil. Ref. 

849 

Methylpiperidina 

( 2 ) 

CH 2 (CH 2 ) 3 NHCH- 
1 1 

CHa 

23.6 

0.844 

1 .4464 

XX-95 

« 

850 

Ethyl hexyl pro- 
piolate 

C6H,3CiCC02C2H5 

25 

0.903 

1 .4464 

1 1-490 

851 

Hexenic acid (a, 

/S) (m.p. 32°) 

CjHtCHcCHCOzH 

40 

0.95 

1 .4466 

1 1-434 

852 

Diethyl 

glutaconate 

C 3 H 4 (CO 2 C 2 H 5 ) 2 

19 

1 .05 

1.4466 

1 1-759 

853 

Bromo propylene-2 

CH3CBr:CH2 

15.8 

1 .397 

1.4467 

1-200 

854 

Tetrolic aldehyde 

CHaCiCCHO 

17 

0.927 

1 .4467 

*1-388 

855 

Menthyl acetate 

C 12 H 22 O 2 

20 

0.919 

1 .4467 

VI-32 

856 

Di methyl- 2 , 4- 
pentadiene-2,4 

(CH 3 ) 2 C:CHC* 

(CH3):CH2 

12 

0.749 

1 .4468 

1-257 

857 

Ethyl p- 

ethoxycrotonate 
(m.p. 31°) 

CH 3 C( 0 C 2 H 5 ):CH- 
CO 2 C 2 Hs 

37.6 

0.966 

1.4468 

1 1 1-373 

858 

Diethyl citraconate 

CH3C2H(C02C2Hs)2 

20.3 

1.062 

1.4468 

11-771 

859 

Trimethylene 

chlorohydrin 

CICH 2 CH 2 CH 20 H 

20 

1.131 

1 .4469 

1-356 

860 

Ethyl bromo- 
propionate (a) 

CH3CHBrC02C2H5 

20 (?) 

1.394 

1.4469 

1 1-255 

861 

Cyano-A’-iso- 
heptenic acid 
(a) (m.p. 53°) 

(CH 3 ) 2 CHCH 2 CH: 
C(CN) CO 2 H 

99.6 

0.972 

1 .4469 

1 1-792 

862 

Hexenoyl chloride 
(^, 7) 

C2H5CH:CHCH2* 

CO Cl 

20 

1 .014 

1.447 


863 

1 Menthane (o) 

C 10 H 20 

21 

0.814 

1 .447 

V ^6 

864 

Thujene (/3) 

C 10 H 16 

20 

0.821 

1 .4471 

V-143 

865 

Formamide 

HCO 2 NH 2 

20 

1.139 

1.4472 

1 1-26 

866 

Di propyl ketoxime 

(C3H7)2C:N0H 

24.1 

0.888 

1.4472 

1-700 

867 

Ethyl acetoxy- 
methylene 
acetate 

CH 3 C 02 CH:CHC 02 - 

C 2 H 5 

18.1 

1.090 

1 .4474 

111-370 

868 

Glycol ether 

(H 0 CH 2 CH 2)20 

20 

1.117 

1.4475 

1-468 

869 

Dimethyl 

citraconate 

CH3C2H(C02CH3)2 

20.1 

1.12 

1 .4475 

11-770 

870 

Diethyl diallyl- 
malonate 

(CH 2 :CHCH 2 ) 2 - 

C(C02C2H5)2 

17.2 

0.996 

1.4475 

11-807 

871 

Dimethyl- 1 , 1 - 
cyclohexanone-3 

(CH3)2C5HflCO 

18.6 

0.907 

1 .4476 

VI 1-22 

872 

Hexyl bromide (n) 

CH 3 (CH 2 ) 4 CH 2 Br 

20 

1.173 

1.4478 

1-144 

873 

Methyl-1- 

cyclohexanone-3 

CH 3 C 5 H 9 CO 

20 

0.896 

1.4478 

VII-17 

; 874 

Angelolactone (a) 

CH 3 C:CHCH 2 C 0-0 

1 1 

20 

1 .084 

1.448 

XVI 1-252 

875 

Pentenoyl chloride 
03,7) 

CH3CH:CHCH2C0CI 

20 

1 .064 

1.448 


876 

Ethyl 

^thoxyacrylate 

C2H50CH:CHC02- 

C 2 H 5 

18.1 

0.995 

1.448 

1 1 1-370 

877 

Cyanoheptoic acid 
(a) 

C2H5(CH2)3- 

CH(CN)COzH 

20 

1.022 

1 .448 


; 878 

Dimethyl-A^- 
hexenic acid 
(0,S) 

(CH 3 ) 2 CHCH 2 C* 

(CH 3 ):CHC 02 H 

15.8 

0.936 

1.4480 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

<,°c. 

d4t 

nz>* 

Beil. Rdf. 

879 

Dif(uoro- 1 , 1 - 

dibromo- 1 , 2 - 

ethane 

CFaBrCHzBr 

17.5 

2.24 

1.4482 

1-92 

880 

Ethyl a, / 8 -dichloro- 
propionate 

CH 2 CICHCICO 2 C 2 H 5 

20 

1.246 

1 .4482 

1 1-252 

i| 

881 

Pinic acid 
(m.p. 102 °) 

C9Hi404 

109.4 

1 .093 

1 .4482 

1 X-743 

882 

Glyceryl 

tricaprylate 

(O 7 Hi 5 002)303 Hs 

20 

0.954 

1.4482 

1 1-348 

883 

Ethyl methyl- 
nitrocarbamate 

CH3N(N02) COz- 

C 2 H 5 

23 

1 .229 

1 .4483 

IV -86 

884 

Butyldichloro- 
amine (iso) 

(CH3)2CHCH2NCl2 

24 

1 .090 

1 .4484 

IV-171 

885 

Diethyl O-carbe- 
thoxy-^-hydroxy- 
ethylidene- 
malonate 

CH3C(0C02C2H5): 

C(C02C2H5)2 

20 

1 .127 

1 .4484 

*111-163 

886 

Tetraethyl citrate 

C5H90(C02C2H5)3 

20 

1.102 

1 .4484 

1 1 1-568 

887 

Tetramethyl- 
1,1,4,4-cyclo- 
hexanone -2 
(m.p. 18°) 

(CH 3 ) 4 C 5 H 6 C 0 

14.3 

0.893 

1 .4485 

* VI 1-38 

888 

Menthyl 

iso-valerate 

0 

1 

d 

20 

0.906 

1 .4485 

VI-33 

889 

Methyl n-butyl- 
nitrocarbamate 

C4H9N(N02) COz- 
CH 3 

22 

1.139 

1 .4486 


890 

Heptadiene-2,4 

CH 3 CH:CHCH:CH- 

CzHs 

21 .5 

0.733 

1 .4486 

1-257 

891 

Dimethyl- 1 , 1- 
cyclohexanono -2 

(CH 3 ) 2 C 5 H 8 C 0 

20 

0.913 

1 .4486 

♦VII-17 

892 

Diethyl iso-propyl- 
idenemalonate 

(CH 3 ) 2 C;C(C 02 - 

C2H5)2 

17 

1.028 1 

1 .4486 

1 1-781 

893 

Dinitro- 1 , 1 -ethane 

CH3CH(N02)2 

20 

1 .35 

1 .4488 

1-102 

894 

Acetylene dichlo- 
ride {trans) 

CHChCHCI 

15 

1 .265 

1 .4490 

1-187 

895 

Hexyl bromide 
(iso) 

(CH3)2CH(CH2)2- 

CHzBr 

20 (?) 

1.168 

1 .4490 

1-148 

896 

Methyl- 1 - 

cyclohexanone -2 

(CH 3 ) C 5 H 9 CO 

; 20 

0.926 1 

1 .4493 

VI 1-14 

897 

Diethyl mesaconate 

CH3C2H(C02C2H5)2 

20 

1 .047 

1 .4494 

1 1-766 

898 

Tetrahydrotoluene 

(Ai) 

CH 3 C 6 H 9 

1 20 

0.810 

1 . 4496 

V -66 

899 

Triethyl 

oxalylmalonate 

CzHsOzCCOCH- 

(C02C2H5)2 

16.1 

1.160 

1 .4496 

1 1 1-850 

900 

Dimethyl- 2 , 6 - 
octadione- 2,6 

C 10 H 18 

19 

0.78 

1.4497 

1-260 

901 

Allyl tetrahydro- 
furfuryl ether 

C 3 H 50 CH 20 C 4 H 7 

20 

0.957 

1 . 4498 


902 

Menthone 

p 

0 

1 

0 

20 

0.896 

1 .4498 

VII -38 

903 

Amyleneolycol-1,5 

CH2(CH2CH20H)2 

20 

0.994 

1 .4499 

1-481 

904 

Tetrahydro- 

pseudocumene 

(CH3)4C6H7 (1,2,4) 

16.2 

0.808 

1 .4499 

*V-40 

905 

Cyclopentadiene 

CH2CH:CHCH:CH 

1 1 

20 

0.803 

1.45 

V-112 




960 


No. 

906 

907 

908 

909 

910 

911 

912 

913 

914 

915 

916 

917 

918 

919 

920 

921 

922 

923 

924 

925 

926 

927 

928 

929 

930 

931 


INDEX OF REFRACTION— LIQUIDS 


Substance 

Formula 

<,°c. 


nn* 

Beil. Ref. 

Cyclopentylacetic 

acid 

CH2(CH2)3CHCH2- 
1 1 

CO 2 H 

18 

1 .022 

1 .45 

1 X-10 

Cyano-2-methyl-1- 

C,oH,7N 

16.2 

0.881 

1 .45 

*1 X-17 

iso- propyl-3- 






cyclopentane 






Di methyl-2, 6- 
methylal-3- 

(CH3)2CHCH2CH: 

C(CH0)CH(CH3)2 

17.4 

0.854 

1.45 

1-748 

heptene-3 






Fencholamide 

C,oH, 90N 

108.2 

0.907 

1 .45 

1 X-32 

(m.p. 94°) 






Undecylenic acid 

03) 

CH3(CH)2C7H,4- 

C 02 H 

24 

0.907 

1 .45 

1 1-458 

Brassidic acid 

C 21 H 41 C 02 H 

57 

0.859 

1 .45 

11-474 

(m.p. 60°) 






Erucic acid 
(m.p. 33°) 

CH3(CH2)7CH:CH* 

(CH2)nC02H 

55 

0.860 

1.45 

1 1-472 

Hexanol-6-one-2 

CH3C0CH2(CH2)2* 

CH 2 OH 

20 

0.990 

1.450 

1-835 

Diethyl irans-hexa- 

C 12 H 20 O 4 

20 

1.040 

1.450 


hydrophthalate 






Ethylenediamine 

C 2 H 8 N2-H20 

20.5 

0.963 

1 .4500 

IV-230 

hydrate 






Ethyl /3-ethoxy- 
a-methylacrylate 

C 2 H 50 CH;C(CH 3 )- 
CO 2 C 2 Hs 

21.6 

0.979 

1.4501 

1 1 1-377 

Trlmethyl-1,2,4- 

(CH3)3C5H7C0 

17.4 

0.899 

1.4501 

*VII 25 

cyclohexanone-5 






Tetrahydro- 

C 4 H 7 OCH 2 OH 

19 

1.052 

1 .4502 


furfuryl alcohol 






Fenchylene 

CtoHte 

20 

0.838 

1.4502 

♦V-80 

Diethyl diacetyl- 
malonate 

(CH3C0)2C(C02* 

C2Hs)2 

20 

1.115 

1 .4602 

1 1 i-838 

Cyclohexanone 

CH2(CH2)4C0 

1 1 

19 

0.947 

1 .4503 

VII -8 

Methyl-A2-hexenlc 
acid ( 7 ) 

CH 3 CH 2 C(CH 3 ):CH- 

CH 2 CO 2 H 

20 

0.966 

1 .4503 


Diailylacetone 

(sym) 

(CH 2 :CHCH 2 CH 2 ) 2 : 

CO 

14 

0.868 

1 .4504 

1-751 

Methyl-2-heptene- 

2 - 0 I -6 

(CH3)2C:CH(CH2)2* 

CHOHCH 3 

20 

0.854 

1.4505 

1-448 

Methyl a-bromo- 

CH3CHBrC02CH3 

20 

1.492 

1.4506 

11-253 

propionate 






Hexenic acid (iso) 
(a,/3) 

(CH 3 ) 2 CHCH:CH- 

CO 2 H 

16 

0.96 

1.4506 


Di methyl-2, 6 - 
h 6 ptene- 2 -ol -6 

(CH3)2C:CH(CH2)2- 

C0H(CH3)2 

20 

0.855 

1.4506 

1-450 

Ethyl trichloro- 

CI 3 CCO 2 C 2 H 5 

20 

■ 1.383 

1.4507 

1 1-209 

acetate 






Diallylacetic acid 

(CH 2 :CHCH 2 ) 2 CH- 

CO 2 H 

21.6 

0.947 

1.4508 

11-489 

Di methy 1-1,2- 

(CH3)2C5H8C0 

12.6 

0.912 

1.4509 

VI 1-23 

cyciohexanone-4 






Methyl amyl- 

CsHnCiCCOzCHj 

12.3 

0.934 

1.4509 

11-487 

propiolate 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

f.°C. 

^4* 


Beil. Ref. 


932 

Diethyl acetyl- 
malonate-O- 
acetate 

CH3C02C(CH3):C- 
(CO 2 C 2 Hs )2 

17-7 

1.117 

1.451 

*111-163 


933 

Ketazine 

1(CH3)2C;NI2 

24.5 

0.84 

1 .4510 

1-651 


934 

Chlorobutyryl 
chloride (/9) 

CH 3 CHCICH 2 COCI 

20 

1 .217 

1 .4511 

1 1-278 


935 

Ethylcrotonic 
acid (a) 

CHaCHrCCCzHs)* 

CO 2 H 

20 

0.976 

1 .4511* 

1 1-440 


936 

Methylhexyl 

ketoxime 

CHaCtrNOH)- 

C6H,3 

20 

0.886 

1 .4511 

1-705 


937 

Diethyl propionyl- 
malonate-O- 
propionate 

C2HsC02C(C2H5):C- 

(C02C2H5)2 

19.1 

1.079 

1 .4511 

*1(1-163 


938 

Tiglic aldehycle 

CH3CH:C(CH3)CH0 

9.6 

0.88 

1 .4512 

1-733 


939 

Coniine (d) 

C 8 H 17 N 

21 .9 

0.84 

1 .4512 

XX-111 


940 

Apocyclene 
(m.p. 43°) 

CgHu 

40 

0.871 

1 .4514 

*V-66 


941 

Thujene (a) 

CjoHie 

20 

0.830 

1 .4515 

V-142 


942 

Propionylacetone 

C 2 H 5 COCH 2 COCH 3 

20 

0.959 

1.4516 

1-788 


943 

Ethyl cyclo- 
penlanol-1-car- 
boxylate-1 

CH2(CH2)3CCHC02- 

U- i 

C 2 H 5 

16 

1 .060 

1 .4516 

*X-3 


944 

Methylethyl- 

ketazine 

ICH3(C2Hs):Nl2 

26.6 

0.834 

1 .4516 

1-669 


945 

Bromo-2-di methyl- 
2, 3-butane 

(CH3)2CHCBr(CH3)2 

20(?) 

1.177 

1 .4517 

1-162 


946 

Acetylacetone 

(CHaCOzCHz 

18.5 

0.977 

1 .4518 

1-777 


947 

Methyl hexyl- 
propiolate 

CeHijCiCCOzCHj 

12.5 

0.924 

1 .4518 

1 1-490 


948 

Totraethyl-1,1,3,3- 

cyclobutandione- 

2.4 

(C 2 H 5 ) 4 C 2 ( CO) 2 

17.8 

0.946 

1.4518 

*VI 1-321 


949 

Ethyl /S-ethoxy- 
/S, n-amylacrylate 

C5HnC(OC2H5) :CH- 
CO 2 C 2 H 5 

23.2 

0.931 

1.4518 

1 1 1-382 


950 

Acetylene 

dichloride 

CHChCHCI 

15 

1.299 

1.4519 

1-187 


951 

Dimethyl-1, 3- 
cyclohexanone-2 

(CH3)2C5H8C0 

11.9 

0.92 

1.4519 

VI 1-23 


952 

Diethyl acetyl- 
malonate-O- 
propionate 

C2H5C02C(CH3):C* 

(C02C2Hs)2 

18.6 

1 .098 

1 .4519 

*111-163 


953 

Trimethyllsoxazole 

N;C(CH3)C(CH3): 

L 

C(CH3)*0 

1 

20 

0.981 

1 .452 

i 

XXVIl-18 


954 

Ethyl hexahydro- 
benzoate 

C 6 H 11 C 02 C 2 H 5 

16 

0.962 

1 .452 

1 X-8 


955 

Diethyl cis~/3- 
methyl- 
glutaconate 

C 2 H 502 CCH: 

C(CH3)CH2C02- 

C 2 H 5 

20 

1.034 

1 .452 

*11-311 


956 

Diethyl irons- 
/9-methyl- 
giutaconate 

C 2 H 502 CCH: 

C(CH3)CH2C02- 

C 2 H 5 

20 

1.034 

1 .452 

*11-311 


957 

Diethyl propionyl- 
malonate-O- 
acetate 

CzHsCOzCCCHs): 

C(C02C2H5)2 

18.6 

1.098 

1 .452 

♦111-163 



♦For liquid variety. 
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INDEX OF REFRACTION-— LIQUIDS 


No. 

Substance 

Formula 

<.®C. 

d4‘ 

nn* 

Beil. Ref. 

958 

Diethyl 

cis-hexahydro- 

iso-phthalate 

Cs Hio ( CO 2 Cz Hs) 2 

(m) 

20 

1.045 

1.452 


959 

Diethyl 

ci 5 -hexahydro- 

terephthalate 

CsHio ( 00262145)2 

(P) 

20.6 

1.052 

1.452 


960 

Dimethylchloro- 

formamide 

C1C0N(CH3)2 

22.1 

1 .166 

1.4520 

lV-73 

961 

Cyclofenchene 

C 10 H 16 

20.4 

0.859 

1.4521 

V-165 

962 

Menthone (dl) 

CjoHiaO 

20(?) 

0.898 

1 . 4521 

•VI 1-36 

963 

Thujone (/3) 

CioHieO 

17.6 

0.92 

1.4522 

VI 1-93 

964 

Butyl oleate (n) 

Cl 7 H 33 CO 2 C 4 Hg 

20 

0.864 

1 .4522 


965 

Propyl furfuryl 
ether (n) 

C 2 H 5 CH 2 OCH 2 C 4 H 3 O 

20 

0.966 

1 .4523 

XXVU-112 

966 

Ethyl a-iso- 
propylidene- 
acetoacetate 

CH3C0C(C02C2H5): 

C(CH3)2 

19.9 

1.001 

1.4523 

1 1 1-738 

967 

Menthene (d) 

C 10 H 18 

20 

0.81 

1 .4524 

V-87 

968 

Diamyl sulfide 
(iso) 

(C 5 H,,) 2 S 

20 

0.843 

1.4524 

1-405 

969 

Propyldichloro- 

amine 

C2H5CH2N(CI)2 

23 

1.145 

1.4525 

IV-145 

970 

Ethyl a-cyano- 
crotonate 

CH3CH;C(CN)C02- 

C 2 H 5 

20 

1.024 

1 .4525 


971 

Hydroxy- 

methylene- 

pinacoline 

(CH3)3CC0CH; 

CHOH 

20 

0.935 

1 .4527 

1-794 

972 

, Methylene- 
cyclohexane 

CH2:C(CH2)4CH2 

L 1 

20 

0.803 

1.4528 

V-69 

973 

Ethyl ethylidene- 
acetoacetate 

CH3C0C(C02C2H5): 

CHCH 3 

18 

1.023 

1.4528 

1 1 1-736 

974 

Cyclopentanol 

CH 2 (CH 2 ) 3 CH 0 H 

1- -1 

20 

0.947 

1.4529 1 

VI-5 

975 

Ethyl a-cyano- 
A’-pentenate 

C 2 H 5 CH:C(CN)- 

CO 2 C 2 H 5 

20 

1.000 

1.4529 


976 

Ethyl a-chloro- 
crotonate 

CHjCHiCCICOzCzHs 

20.1 

1.108 

1.453 

11-415 

977 

Ethyl a-chloro- 
iso-crotonate 

CHjCHiCCICOzCzHs 

20 

1 .100 

1.453 


978 

Ethyl / 8 -acetyl- 
acrylate 

CH3C0CH;CHC02* 

C 2 H 5 

20 

1 .037 

1.453 

1 1 1-731 

979 

Diethyl trans- 
/3-methyl-a- 
ethylglutaconate 

CzHsCCCOzCzHs): 

C(CH 3 )CH 2 C 02 « 

C 2 H 5 

20 

1.014 

1 .453 

*11-315 

980 

Diethyl cis-hexa- 
hydrophthalate 

CeHio ( 00262145)2 
(m) 

20 

1.054 

1 .453 


981 

Diethyl trans- 
hexahydro- 
homophthalate 

C 13 H 22 O 4 

20 

1.038 

1.453 


982 

Pi peridine 

CH2(CH2)4NH 

L J 

20 

0.860 

1.4530 

XX -6 

983 

Cycloheptena 

CH 2 (CH 2 ) 4 CH;CH 

1 J 

20 

0.823 

1.4530 

V-65 

984 

Ethyl ethyl- 
oximinocyano- 
acetate 

NCCC.-NOCzHs)* 

CO 2 C 2 H 5 

20 

1.082 

1.4530 

1 1 1-775 




963 


No. 

985 

986 

987 

988 
989. 

990 

991 

992 

993 

994 

995 

996 

997 

998 

999 

1000 

1001 

1002 

1003 

1004 

1005 

1006 

1007 

1008 

1009 

1010 


INDEX OF REFRACTION— LIQUIDS 


Substance 

Formula 


d4t 


Beil. Ref. 

Thujone (a) 

CioHieO 

20 

0.912 

1 .4530 

VI 1-93 

Ethyl piperidine 

CyHisN 

23.2 

0.857 

1 .4531 

XX-106 

(/3) 






Methyl-a-pyran 

CHaCHCHiCHCH: 

L 

20 

0.917 

1.4532 



CH-0 

1 





Cyclopentane 

CH2(CHz)3CHC02H 

20 

1.053 

1.4532 

1 X-6 

carboxylic acid 

L a 





Dimethyl-1,1- 

(CH3)2C5H8C0 

24.2 

0.928 

1.4533 

♦VII-17 

cyclohexanone-4 






Petroselinic acid 

C 18 H 3402 

40 

0.870 

1 .4533 

1 1-462 

(m.p. 34®) 






Bromononane (2) 

CH3(CH2)6CHBrCH3 

20(?) 

1 .081 

1 .4536 

1-166 

Acetyl bromide 

CH3COBr 

15.8 

1 .663 

1 .4537 

11-174 

Dimethyl-1,4- 

(CH3)2C6H,CI 

18.5 

0.944 

1 .4537 

•V-16 

cyclohexyl 






chloride 






Trimethyl-1,3,5- 

(CH3)3C6H80H 

16.3 

0.888 

1 .4537 

♦VI-17 

cyclohexanol-1 






Carbon suboxide 

OC:C:CO 

0 

1.114 

1 .4538 

1-805 

Ethyl-2-hexene-2- 

C 2 H 5 CH 2 CH: 

20 

0.852 

1 .4538 


al -1 

C(C2H5)CH0 





Butyl ricinoleate 

HOCiTHsaCOzCHz- 

22 

0.903 

1 .4538 

1 1 1-388 

(iso) 

CH(CH ,)2 





Ethanolamine 

H 2 NCH 2 CH 20 H 

20 

1 .022 

1 .4539 

1 V-274 

Ethyl methyl-1- 

(CH 3 ) C 6 H 8 CH 2 C 02 - 

18.4 

0.948 

1 .4539 

*1 X-29 

cyclohexeno -(1 

C 2 H 5 




* 

or 2 ) -acetate -2 






Pentenic acid 

CzHsCH.-CHCOzH 

14.7 

0.992 

1 .454 

1 1-426 

(«, /3) 






Heptadieno-1,5- 

CHi.CHCHzCHOH- 

20 

0.861 

1 .454 

*1-235 

ol-4 

CHrCHCHj 





Nonylenic acid 

CH 3 (CH 2 ) 5 CH:CH- 

20 

0.930 

1 .454 

1 1-453 

(«, 

CO 2 H 





Diethyl cis-ce, /3- 

CH3C(C02C2H5): 

20 

1 .024 

1.454 

*11-314 

dimethyl- 

C(CH3)CH2C02* 





glutaconate 

C 2 H 5 





Diethyl trans- 

CHjCCCOzCzHs): 

20 

I 1.031 

1 .454 

*11-314 

a, /S-dimethyl- 

C(CH 3 )CH 2 C 02 * 





glutaconate 

C 2 H 5 





Diethyl 

Cj 3 H 22 O 4 

20 

1 1.040 

1.454 


cis-hexahydro- 






homophthalate 






Ethylene diamine 

(CH 2 NH 2)2 

26.1 

0.892 

1 .4540 

1 V-230 

Dimethyl-3,5- 

(CH3)2C6H90H 

20 

0.911 

1 .4540 


cyclohexanol 






(cts) 






Methyl methyl-i- 

CHiCeHsCHzCOz- 

16.9 

0.961 

1 .4540 

*1 X-30 

cy do hexene- 1 - 

CH 3 





acetate-4 






Dimethyl-1, 3- 

(CH3)2C6H90H 

22.9 

0.903 

1 .4541 

VI-17 

cyclohexanoI-1 






Ethyl 

BrCHzCOzCzHs 

13 

1.514 

1.4542 

11-214 

bromoacetate 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

<,°c. 

d4* 

nn* 

Beil. Ref. 

1011 

Ethyl /S-chloro 
iso-crotonate 

CHjCChCHCOzCzHs 

18.7 

1.092 

1.4542 

11-417 

1012 

Methyl- 2 - 

octadiene-4,6 

CH 3 CH:(CH) 2 :CH- 

CH2CH(CH3)2 

18 

0.752 

1.4543 

1-260 

1013 

Ethyl erucate 

C 21 H 41 CO 2 C 2 H 5 

20 

0.865 

1.4543 

1 1-473 

1014 

Linalyl acetate 

CH 3 CO 2 C 10 H 17 

21 

0.89 

1 .4544 

11-141 

1015 

Methyl-A'- 

angelolactone 

m 

CH3C:C(CH3) CHz- 
CO-0 

20 

1.056 

1 .4545 

•XVII-139 

1016 

Trimethyl-1,1,3- 

cyclohexanone-4 

(CH3)3C5H7C0 

19 

0.902 

1 .4545 

VI 1-29 

1017 

Diethyl trans- 
camphorate (/) 

C 14 H 24 O 4 

21 .6 

1.029 

1 .4545 

♦ 1 X-333 

1018 

Bromopropylene 

CHjCHrCHBr* 

15.8 

1.417 

1 .4549 

1-200 

1019 

(ex) 

Methyl /5-amyl- 
/9-methoxy- 
acrylate 

C5HnC(OCH3):CH- 

CO 2 CH 3 

23.1 

0.961 

1 .4549 

1 1 1-382 

1020 

Ethyl a-cyano- 
A'-iso-heptenate 

(CH 3 ) 2 CHCH 2 CH: , 
C(CN)C02C2H5 

20 

0.966 

1 .4549 


1021 

Dlmethyl-1,4- 

cyclohexanol -2 

(CH3)2C6H90H 

16 

0.907 

1.455 

VI-19 

1022 

Di methyl- 2 , 6 - 
octadiene-2,7 

CjoHie 

20 (?) 

0.788 

1 .455 

1-261 

1023 

Citronellal (d) 

C 9 H 17 CHO 

14 

0.86 

1 .455 

1-745 

1024 

Diethyl cis-/3- 
methyl-a-ethyl- 
glutaconate 

C2H5C(C02C2H5): 

C(CH3)CH2C02- 

C 2 H 5 

20 

1 .019 

1 .455 

*11-315 

1025 

Bromoethyl 

acetate 

CH3C02C2H4Br 

20 

1.514 

1.4550 


1026 

Trimethyl- 1 , 3,5- 
cyclohexyl- 1 - 
chloride 

(CH 3 ) 3 C 6 H 8 CI 

20 

0.929 

1.4550 

■* 

< 

00 

1027 

Decyl bromide (n) 

C 10 H 21 Br 

20 

1.068 

1 .4550 


1028 

Amylpropiolic 

nitrile 

CsHnCiCCN 

13 

0.851 

1 .4553 

1 1-488 

1029 

Dimethyl- 1 , 4- 
cyclohexanol -1 

(CH3)2C6H90H 

23.9 

0.906 

1 .4553 

♦VI-13 

1030 

Butylpiperidine 
(a) (iso) 

C4H9CH2- 

(CH 2 ) 3 NHCH 

1 

21.7 

0.851 

1 .4553 

X X-128 

1031 

Carvomenthone 

CioHigO 

20 

0.9 

1 .4553 

VI 1-34 

1032 

Bromopropylene 

(«) 

Cyclohexyl 

chloride 

CHjCHXHBr** 

20 

1 .428 

1 .4554 

1-200 

1033 

CH 2 (CH 2 ) 4 CHCI 

1 1 

18 

0.977 

1.4555 

V-21 

1034 

Dimethyl- 2 , 6 - 
octen 6 - 2 -ol -6 

(CH3)2C:CH(CH2)2- 

C0H(CH3)C2H5 

15.9 

0.858 

1 .4555 

1-452 

1035 

Ethyl d-bornyl 
ether 

C 2 H 5 OC 10 H 17 

24.7 

0.9 

1.4555 

VI-78 

1036 

Citronellyl formate 

HCO 2 C 10 H 19 

20 

0.884 

1 .4556 

11-23 

1037 

Trietjhyl aconitate 

CuHisOs 

20 

1.106 

^1 .4556 

1 1-852 

1038 

Chloral 

CI 3 CCHO 

20 

1.512 

1 .4557 

1-616 

1039 

Dimethyl 

mesaconate 

CH3C2H(C02CH3)2 

19.9 

1.121 

1 .4557 

1 1-765 


*o-form. 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

<.°c. 

d4» 

tlD*' 

Beil. Ref. 

1040 

Oleic aldehyde 

C 17 H 33 CHO 

20 

0.85 

1 .4557 

1-749 

1041 

Pulenenone {fi, y) 

(CH3)3C6H5C0 

17.7 

0.906 

1 .4558 

VI 1-66 

1042 

Methyl erucate 

C 21 H 41 CO 2 CH 3 

20 

0.870 

1 .4558 


1043 

Ethyl methyl- 1 - 
cyclohexene -(2 
or 3)-acetat6-3 

(CH3)C6H8CH2C02* 

C 2 H 5 

15.2 

0.951 

1 .4559 

♦1 X-30 

1044 

Diethyl 

d-camphorate 

CMH 2404 

19.1 

1 .032 

1 .456 

1 X-752 

1045 

Tetrahydro- 
furfuryl chloride 

C 4 H 70 CH 2 CI 

20 

1.110 

1 .4560 


1046 

Di methyl-3, 5- 
cyclohexanol -1 

(CH 3 ) 2 C 6 H 90 H 

18.6 

0.900 

1 .4560* 

VI-18 

1047 

Trimethyl-1, 1,2- 
cycloh 6 xene -2 

(CH3)3C6H7 

20.4 

0.822 

1 .4560 

*V-39 

1048 

Methyl iso-butyl- 
nitroamine 

(CH 3 ) 2 CH. 

CH2N(N02)CH3 

22.5 

1.021 

1 .4561 

IV-172 

1049 

Diethyl oxalacetate 

CH3C0(C02C2H5)2 

16.6 

1.172 

1.4561 

1 1 1-782 

1050 

Diethyl hydroxy- 
methylene- 
malonate 

H0CH;C(C02C2H5)2 

14.3 

1 .128 

1 .4561 

1 1 1-787 

1051 

Glyceryl trioleate 

C 3 H 5 (O 2 CC 17 H 33 ) 3 

60 

0.9 

1 .4561 

1 1-468 

1052 

Bromomethyl 
methyl ether 

BrCH20CH3 

20 

1.598 

1 .4562 

1-582 

1053 

Dimethylaoetylene 

dibromide 

CHjCBriCBrCHj 

25.5 

1 .318 

1.4562 

1-206 

1054 

Hydroxy-A^- 
crotonolactone 
(y) (m.p. 55®) 

CHzCH;CHCO-0 

1 _ 1 

99.3 

1 .262 

1 .4563 

1 1 1-727 

1055 

Methyl ot-chloro- 
crotonate 

CHsCH.CCICOzCHj 

22.6 

1.159 

1 . 4563 

*11-189 

1056 

Methyl n-butyl- 
nitroamine 

CH 3 N(N 02 ) C 4 H 9 

23.6 

1 .023 

1 .4563 

IV-158 

1057 

Carvomenthene 

(d) 

CjoHib 

18 

0.83 

1 .4563 

V-84 

1058 

Hexyl propiollc 
nitrile 

CeHijCiCCN 

14.4 

0.849 

1 . 4564 

1 1-490 

1059 

Dimethyl- 5- 
acetylvaleric 
acid (/S, p) 

CH 3 C 0 (CH 2 ) 2 C* 

(CH3)2CH2C02H 

I 20 

1 .032 

1 .4564 


1060 

Camphene-rf (/) 
(m.p. 43°) 

C 10 H 16 

50 


1.4564 

V-156 

1061 

Trichloromethyl 

chloroformate 

CICO 2 CCI 3 

22 

1.65 

1 .4566 

111-18 

1062 

Ethyl dimethyl- 
1,3-cycloh^anol- 
5-acetate-5 

(CH3)2C«He(OH)* 

CH 2 CO 2 C 2 H 5 

14.9 

0.990 

1.4566 

*X-12 

1063 

Butyl 

ricinoleate (n) 

H0C,7H32C02C4H9 

22 

0.906 

1.4566 

1 1 1-388 

1064 

Methyl 

cycloF>entanol- 1 - 

carboxylate -1 

CH 2 (CH 2 ) 3 C( 0 H)- 
L 1 

CO 2 CH 3 

17 

1.105 

1 .4567 

*X-3 

1065 

Ethyl-1- 

cyclohexene -1 

CzHsC.CH- 

(CH2)jCH2 

19.1 

0.824 

1.4567 

V-71 

1066 

Carane 

C 10 H 18 

20 

0.838 

1.4567 

*V-47 1 


’^Mixture of stereoisomers. 
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INDEX OF REFRACTION— LIQUIDS 


No. Substance Formula 

1067 Tetraethyl (C2Hs02CC0)2C- 

dioxalylmalonate (C02C2H5)2 

1068 Propyl-4- (CH2.CHCH2)2COH- 

heptadiene-1,6- CH2C2H5 

ol-4 

1069 Chloroethyl (CICH2CH2)20 

ether (2) 

1070 Dimethyl-3,5- (CH3)2C6H90H 

cyclohexanol-1 

(trans) 

1071 Methyl /S-bromo- BrCH2CH2C02CH3 

propionate 

1072 Methyl furfuryl CH3OCH2C4H3O 

ether 

1073 Methyl ethyl- CH3N (NO2) C2H5 

nitroamine 

1074 Tetramethyl-1,1,4, (CH3)4C6H70H 

4- cyclohexanol-2 
(m.p. 53°) 

1075 Ethyl diallylaceto- CH3COC (CO2C2H5) : 

acetate (CH2CH:CH2)2 

1076 Hexahydro-^ CHsCsHioOH 

cresol 

1077 Ethyl dimethyl-3, (CH3)2C6H8:CHC02- 

5- cyclohexyli- C2HS 

deneacetate-5 

1078 Propionyl bromide C2H5COBr 

1079 Methyl ethyl- NCC(:NOC2H5) • 

oximinocyano- CO2CH3 

acetate 

1080 Diethyl CH:CCI (C02C2H5)2 

chlorofumarate 

1081 Hydroxymethylene C2H5COCH(CH3)- 

diethylketone CHO 

1082 Triethylphosphine (C2H5)3P 

1083 Dimethyl-1,2- (CH3)2C6H90H 

cyclohexanol-4 

1084 Dlmethyl-1,3- (CH3)2C6H90H 

cyclohexanol-4 

1085 Menthol (/) (a) C,oH,90H 

1086 Ethyl dimethyl-1, (CH3)2C6H7CH2C02- 

3-cyQ.lohexene-4- C2H5 

acetate-5 

1087 Butyinitroamine C2H5CH* 

(sec) (CH3)NHN02 

1088 Hexahydro-m- CH3C6H10OH 

cresol (Z) 

1089 Methyl methyl-1- CH3C6H8CH2C02* 

cycle hexene- (2 CH3 

or 3) -acetate-3 

1090 Chloroprene CH2:CCICH:CH2 

1091 Bromo-2-butene-2 CH3CBr:CHCH3 

1092 Cineol CioHijO 

1093 Tetrahydrofuroic C4H7OCO2H 

acid 

•Supercooled. 


<,®c. 

d4‘ 

no* 

Beil. Ref. 

14.9 

1.193 

1,4567 

•111-199 

21.1 

0.865 

1 .4568 

1-462 

20 

1.220 

1 .457 


16 

0.902 

1 .457 


20 

1.519 

1 .4570 

1 1-256 

20 

1.02 

1 .4570 

XVII-112 

19.2 

1.097 

1 .4571 

IV-130 

30.2 

0.894 

1 .4571 

•VI-30 

17.4 

0.982 

1 .4572 

111-741 

20 

0.918 

1 .4573 

VI-14 

20.3 

0.937 

1.4575 

•1 X-35 

16.4 

1 .521 

1 .4578 

11-243 

20 

1.124 

1 .4578 

1 1 1-775 

18.3 

1.19 

1 .4578 

11-745 

48.9 

0.965 

1 .4579 

•1-406 

15 

0.800 

1 .458 

1 V~582 

16 

0.907 

1 .458 

VI-17 

16 

0.912 

1.458 

VI-18 

25 

0.88 

1.458* 

VI-28 

20.3 

0.938 

1 .458 

•1 X-35 

21.9 

1 .057 

1.4581 

• 

IV-571 

20 

0.914 

1.4581 

VI-12 

15.7 

0.969 

1 .4582 

•1 X-30 

20 

0.958 

1.4583 


25.4 

1.322 

1.4583 

1-205 

20 

0.927 

1 .4684 

XVI 1-24 

20 

1.193 

1.4585 

•XVI 11-435 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

<.°c. 


riD^ 

1094 

Trimethyl-1, 2,4- 
cyclohexanol-5 

(CH3)3C6H80H 

19.2 

0.899 

1.4585 

1095 

Cyclooctane 

CH 2 (CH 2 ) 6 CH 2 

1„ I 

20 

0.839 

1.4586 

1096 

Tetrahydro-o- 
xylene (A<) 

(CH3)2C6H8 

20 

0.823 

1 .4587 

1097 

Ethyl brassidate 
(m.p. 30°) 

C 24 H 46 O 

35 


1 .4587 

1098 

Ethyl diazoacetate 

N 2 CHCO 2 C 2 H 5 

17.6 

1.085 

1 .4588 

1099 

Amyl-/3-methoxy- 
acrylic acid (/?) 
(m.p. 55°) 

C 5 HnC(OCH 3 ):CH* 

CO 2 H 

60.8 

0.969 

1.4588 

1100 

Tetramethyl-1,2,4, 

5-cyclohexene-1 

(CH3)4C6H6 

16.5 

0.820 

1.4588 

1101 

Methyl dimethyl- 
1,4-cyclohexene- 
3-carboxylat6-2 

(CH3)2C6H7C02CH3 

20 

0.970 

1 .4588 

1102 

Methyl ricinolate 

H0C,7H33C02CH3 

22 

0.924 

1 .4588 

1103 

Dichloroacetyj- 
acetone (3,3) 

CH 3 COCCI 2 COCH 3 

16.8 

1.307 

1 .4589 

1104 

Dimethyl- 1 , 1- 
cyclohexanol-3 

(CH3)2C6H90H 

19.7 

0.909 

1 .4589 

1105 

Methyl alloethyl- 
camphorate (o) 

C 13 H 2204 

17.1 

1.049 

1 .4589 

1106 

Ethyl /S-chloro- 
crotonate 

CH3CCI:CHC02C2H5 

19.6 

1.106 

1.459* 

1107 

Citronellol {d) 

CtoH2oO 

20 

0.85 

1 .459 

1108 

Hexahydro-m- 
cresol {dl) 

CHsCeHioOH 

20 

0.923 

1 .4590 

1109 

Methyl methyl- 
oximinocyano- 
acetate 

NCC(;N0CH3) CO 2 * 
CH 3 

1 

20 

1.177 

1.4591 

1110 

Hexylnitroamine | 

(N) 

C2H5(CH2)3- 

CH 2 NHNO 2 

25.2 

1 .004 

1 .4593 

1111 

Heptyl iodide (n) 

CH3(CH2)5CH2l 

20 

1.4 

1 .4594 

1112 

T6tramethyl-1,2,4, 

5-cyclohexanol-1 

(CH3)4C6H70H 

18.1 

0.898 

1.4595 

1113 

Hexyl propiolic acid 

C6H,3c:cco2H 

25 

0.944 

1 .4596 

1114 

Dichlorocrotonic 
acid ( 7 , 7 ) 

(m.p, 43°) 

Cl 2 CHCH:CHC 02 H 

99.4 

1.333 

1 .4597 

1115 

Adiponitrile 

(CH 2 CH 2 CN )2 

20(?) 

0.950 

1 .4597 

1116 

Triformal propyl- 
amine 

(H2C:IMC3H7)3 

18.8 

0.880 

1 .4597 

1117 

Diethyl N-methyl- 
pyrrolidine-2,5- 
diacetate 

CH 3 NC 4 H 6 (CH 2 C 02 - 

C2H5)2 

15.5 

1.047 

1.4597 

1118 

Cadaverine 

H2N(CH2)5NH2 

16 

0.88 

1.46 

1119 

Hexahydrobenzoic 
acid (m.p. 31°) 

CH 2 (CH 2 ) 4 CHC 02 H 

1 i 

33.8 

1.03 

1.46 

1120 

Cyclohexylacetic 
acid (m.p. 32°) 

CH 2 (CH 2 ) 3 CH 2 CH- 

1 1 

CH 2 C 02 H 

33.5 

1.001 

1 .46 

1121 

Oleic acid 

CH 3 (CH 2 ) 7 CH:CH- 

(CH 2 ) 7 C 02 H 

17.7 

0.895 

1.46 


Beil. Ref. 
*V1-17 

V-35 

V-72 

1 1-475 

* 111-211 

1 1 1-382 

*V-45 
*1 X-31 

1 1-387 
1-785 

VI-17 


11-416 

1-451 

VI-13 

III- 775 

IV- 572 

1-155 

♦VI-30 

11-490 


11-653 

XXVI-3 


I V -266 
JX-7 

I X-14 

1 1-463 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

t°C. 

d4* 

no* 

Beil. Ref. 

1122 

Angelolactone (P) 

CHaCHCHiCHCO-O 

1— 1 

20 

1.074 

1.460 

XVI 1-253 

1123 

1124 

Nonylenyl 

chloride 

Phosphorus 

oxychloride 

CH 3 (CH 2 ) 5 CH:CH- 

COCI 

POCI 3 

20 

25.1 

0.967 

1.460 

1 .460 

*11-194 

1125 

Methyl acrylate 

CHzrCHCOaCHa 

20 

0.95 

1 .4600* 

1 1-399 

1126 

Crotonoyl chloride 

C 3 H 5 COCI 

17.9 

1.09 

1.4600 

11-411 

1127 

Bornyl 

ISO- valerate 

C 4 H 9 CO 2 C 10 H 17 

22.2 

0.95 

1.4600 

VI-79 

1128 

Diethyl 

thiocarbonate 

CS (OC2Hs)2 

17.5 

1 .027 

1 .4601 

111-133 

1129 

Diethyl a-bromo- 
acetylmalonate 

BrCH2C0CH(C02- 

CaHs) 2 

18.1 

1 .391 

1 .4602 

*111-279 

1130 

Cycloheptanone 

CH2(CH2)5C0 

L J 

21.9 

0.95 

1.4603 

VII-13 

1131 

Ethyl a-propio- 
cyanoacetate 

C2H5C0CH(CN)- 

C02C2H5 

20 

1.076 

1.4603 

1 1 1-800 

1132 

Neomenthol (1) 

C 10 H 20 O 

20 

0.900 

1 .4603 

* VI-29 

1133 

Butylnitroamine 

(n) 

C2H5CH2CH2NHN02 

23 

1.058 

1 .4604 

IV -571 

1134 

Triformalethyl- 

amine 

(HCH:NC2H5)3 

20.2 

0.894 

1 .4604 

XXVI-2 

1135 

Ethyl allomethyl- 
camphorate (o) 

Cl 3 H 22 O 4 

17.7 

1 .057 

1 .4604 


1136 

Ethoxy methylene- 
pi nacoline 

(CH3)3CC0CH: 

CHOC 2 H 5 

14.2 

0.916 

1.4605 

*1-427 

1137 

Ethyl cr-iso- 
butyro-a- 
cyanoacetate 

t (CH3)2CHC0- 

CH(CN) CO 2 C 2 H 5 

20 

i 1 .054 

1.4606 

111-811 

1138 

Menthylamine (Z) 

C,oH2t N 

20 

0.860 

1 .4606 

XI 1-26 

1139 

Coniceine ( 7 ) 

CeHisN 

18.4 

0.875 

1 .4607 

XX-145 

1140 

Nitrochloroform 

CI 3 CNO 2 

22.8 

1.651 

1.4608 

1-76 

1141 

Pinocamphane 

C 10 H 18 

20 

0.855 

1 .4609 

*V-48 

1142 

Cyclohexanol 
( m . p . 24®) 

CH2(CH2)4CH0H 

1 1 

37 

0.9 

1 .461 

VI-5 

1143 

Hexenoyl chloride 
(a^) (iso) 

(CH3)2CHCH: CH- 
COCI 

20 

1.018 

1 .461 


1144 

Hexahydrocresol 

( 0 ) 

CHaCfiHioOH 

20 

0.933 

1.461 

VI-11 

1 

1145 

Heptenoyl chloride 
iiso) 

(CH3)2CHCH2CH; 

CHCOCI 

20 

0.991 

1.461 

i 

1146 

Methyl-1-cyano-1- 

cyclohexanone-2 

CH3C5H8(C0)CN 

20 

1.015 

1.461 

1 

1 

1147 

Dimethyl-1, 1- 
cyclohexanol-4 

(CH3)2C6H90H 

24.7 

0.922 

1 .4613 

*VI-13 1 

1148 

Ethyl ot-butyro-a- 
cyanoacetate 

C2H5CH2COCH- 

(CN)C02C2H5 

20 

1.056 

1.4614 

1 1 1-807 j 

1149 

Tetrahydrocumene 

(CH3)2CHC:CH 

(CH2)3CH2 

1 

15.2 

0.83 

1.4616 

V-77 

1150 

Methyinitroamine 
(m.p. 38®) 

CH 3 NHN 02 

49 

1.243 

1.4616 

IV-567 

1151 

Malonyl chloride 

H2C(C0CI)2 

22.1 

1.449 

1.4617 

1 1-582 

1162 

Ethyl ricinoleate 

H0C,7H32C02C2Hs 

22 

0.915 

1.4618 

1 1-387 


*Liquid polymer. 
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Z,°C. 

d4‘ 

tlD^ 

Beil. R^. 

1153 

Ethyl y, 7 -cli- 
chlorocrotonate 

CUCHCH:CHC02- 

C 2 H 5 

20 

1 .229 

1 .4619 


1154 

Carvomenthol 

C,oH, 90 H 

20 

0.908 

1 .4619 

VI-26 

1155 

Methyl- 1 -cyclo- 

hexanol -1 

CH3C0H(CH2)4CH2 

1 1 

20 

0.930 

1 .4620 

VI -11 

1156 

Dimethyl-2, 6 - 
heptadiene-l, 3 

C 9 H 16 

10 

0.765 

1 .4620 

1-260 

1157 

Tropinone 
(m. p. 41°) 

CaHuON 

99.6 

0.987 

1 .4621 

XX 1-258 

1158 

Diflu or 0 - 2 , 2- 
dibromo-l, 1 - 
ethane 

Br2CHCHF2 

20 

2.312 

1 .4622 

1-92 

1159 

Oleic acid ozonide 

C 18 H 34 O 5 

20.5 

1 .028 

1 .4622 

11-466 

1160 

Linalool (d) 

CioHiaO 

20 

0.868 

1 .4623 

1-461 

1161 

Ethyl-5-nona- 
diene-1, 8-ol-5 

(CH2:CHCH2CH2)2- 

COHC 2 H 5 

20.7 

0.866 

1 .4623 

*1-239 

1162 

Bornyl acetate (d) 

CH 3 CO 2 CioHt 7 

22.6 

0.99 

1.4623 

VI-78 

1163 

Pinane (d) 

CioHia 

20 

0.839 

1 .4624 

V-93 

1164 

Dimethyl-2, 6 - 
octadiene-2, 7- 
ol -6 

CioHjaO 

20 

0.862 

1 .4624 

1-460 

1165 

Tetramethyl- 1 , 2, 

4, 5-cyclohexyl-1 
chloride 

(CH3)4C6H7CI 

20 

0.936 

1 .4624 

♦V~24 

1166 

Methyl d-bornyl 
ether 

CH30C,oH,7 

23.4 

0.914 

1 .4624 

1-78 

1167 

Dimethyl-1, 2- 
cyclohexanol -1 

CH3C0HCH(CH3)* 

1 

(CH2)3CH2 

1 

13.7 

0.925 

1 .4625 

VI-17 

1168 

Ethylidene 

cyclohexane 

CH3CH:C(CH2)4CH2 

L 1 

20 

0.822 

1 .4626 

V-71 

1169 

Geranyl acetate 

CH3C02C,oH,7 

15 

0.917 

1.4628 

11-140 

1170 

Bornyl (d) n- 
vaierate 

C2H5(CH2)2C02. 

C 10 H 17 

15 

0.956 

1 .4628 

VI-79 

1171 

Carbon tetra- 
chloride 

CCI 4 

20 

1.595 

1.4630 

1-65 

1172 

Trimethyl- 1 , 2, 3- 
cycIohexene -1 

(CH3)3CaH7 

11 .3 

0.835 

1.4630 

♦V-40 

1173 

Bornyl (dZ) 
acetate 

CH3C02CioH|7 

20 

0.985 

1 .4630 

VI-85 

1174 

Diethyl ethoxy- 
methylene- 
malonate 

CzHsOCHrCCCOz. 

C2H5)2 

15.3 

1.081 

1.4631 

1 1 1-469 

1175 

Dimethyl- 1 , 1 - 
diethyl-4, 4- 
cyclohexanone -2 

(CH3)2(C2H5)2. 

CsHeCO 

15.2 

0.911 

1 .4631 

* VI 1-48 

1176 

Triformalmethyl- 

amine 

(H2CNCH3)3 

19 

0.918 

1 .4632 

XXVl-1 

1177 

Pulenol (dZ) 

CgHiaO 

16.5 

0.91 

1 .4632 

VI-22 

1178 

Dimethyl 

camphorate 

C| 2 H 20 O 4 

16.9 

1 .077 

1 

1 .4633 

1 X-750 

1179 

Ethyl a-bromo- 
acetoacetate 

CH 3 C 0 CHBrC 02 . 

C 2 H 5 

14.1 

1 .429 

1 .4634 

1 1 1-664 

1180 

AmyLpropiolic acid 

C2H5(CH2)3Ci 

CCO 2 H 

12.6 

0.962 

1 .4634 

11-487 
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No. 

Substance 

Formula 

/°c. 

d4t 

nn* 

Beil. Ref. 

1181 

Thujyl alcohol 

C,oHi70H 

20 

0.921 

1 .4635 

00 

(O 

> 

1182 

Fenchone (d) 

CioHjeO 

18 

0.948 

1.4636 

VI 1-96 

1183 

Bornyl (d) n- 
butyrate 

CiHsCHzCOzCtoHiT 

15 

0.966 

1.4638 

VI-79 

1184 

Phytol 

C 20 H 39 OH 

20 

0.852 

1.4638 

1-453 

1185 

Nopinane 

CsHie 

20 (?) 

0.86 

1 .4641 

•V-42 

1186 

Propyl- 1 - 

cyclohexanol -1 

(iso) 

(CH 3 ) 2 CH. 

C0H(CH2)4CH2 

1 1 

15.5 

0.914 

1.4642 

♦VI-15 

1187 

Menthyl chloride 
(sec) 

p 

s 

I 

p 

20 

0.941 

1.4642 

V-49 

1188 

Santene 

C 9 H 14 ^ 

20 

0.87 

1.4644 

V-122 

1189 

Bornyl (d) 
propionate 

C 2 Hs CO 2 Cjo Hi 7 

15 

0.979 

1 .4644 

VI-79 

1190 

Diethyl dl-de- 
hydrocampho- 
rate 

(CH3)3C6H3(C02- 

C2H5)2 

20 

1.039 

1.4644 

*1 X-345 

1191 

Ethyl 7 , 7 , 7 - 
trichloro-^- 
acetoxybutyrate 

CH3C02CH(CCl3)- 

CH 2 C 02 C 2 HS 

14.1 

1.340 

1 . 4646 

•111-117 

4 1192 

Ethyl a- 
cyclohexene- 
propionate 

CH 2 (CH 2 ) 3 CH:C* 

1 J 

CH(CH3) C02- 
CzHs 

17.5 

0.968 

1 .4646 

IX-51 

1193 

Acetylene dicyanide 

NCCiCCN 

25 

0.970 

1.4647 

•11-317 

1194 

Dimethyl- 2 , 6 - 
nonadiene- 2 , 8 - 
ol -6 

(CH3)2C9H,30H 

16.6 

0.866 

1 .4647 

1-462 

1196 

Dimethyl-1, 1- 
cyclohexanol -2 

(CH3)2CCH0H- 
1 

(CH2)3CH2 

i 

20 

0.923 

1.4648 

Vl-12 

1196 

Hexahydrobenzyl 

alcohol 

CH 2 (CH 2 ) 4 CH. 

1 1 

CH 20 H 

20 

0.928 

1.4649 

VI-14 

1197 

Acetoxymethyl- 

enediethyl 

ketone 

C 2 HsCOC(CH 3 ): 

CHO 2 CCHJ 

18.3 

1.034 

1 .4649 

•11-73 

1198 

Bornyl- (iso) 
acetate 

CH 3 CO 2 C 10 H 17 

20 (?) 

0.984 

1.4649 

VI-89 

1199 

Pentenoyl chloride 
(a.^) 

CiHsCHiCHCOCI 

20 

1.063 

1.465 


1200 

Ethyl 

iso-lauronolate 

CH 2 C(CH 3 ) 2 CH* 

1 

(CH3)CH:CC02* 
1 

C 2 H 5 

20 

0.953 

1 .4650 

IX-58 

1201 

Ethyl thiocyanate 

C 2 H 5 SCN 

22.9 

0.994 

1.4653 

111-175 

1202 

Pinene (a) (dl) 

C 10 H 16 

23.5 

0.86 

1.4653 

V-144 

1203 

Allyl bromide 

CHzrCHCHzBr 

20 

1 .398 

1.4655 

1-201 

1204 

Menthyl chloride 
(tert) 

C 10 H 19 CI 

18.8 

0.948 

1.4655 

V-49 

1205 

Dimethylpyrazole 
(3,4) (m.p. 68 ®) 

(CH3)2CjH2N2 

99.3 

0.933 

1.4657 

XXNI-72 

1206 

Diehl or oacetic acid 

CI 2 CHCO 2 H 

20 

1.563 

1.4659 

11-202 

1207 

Qeranyl formate 

HC02C,oH,7 

20 

0.909 

1.4659 

1 1-23 
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No. 

Substance 

Formula 

<.°c. 



Beil. Ref. 

1208 

1209 

Ethyl-1-cyano-1- 

cyclohexanon ©-2 

Hydrogen iodide 

C2H5(CN)- 

CC0(CH2)3CH2 

1 1 

HI 

20 

12 

1.008 

1.466 

1 .466 


1210 

Benzyl stearate 
(m.p. 46°) 

Cl 7 H 35 CO 2 C H 2 Cg Hs 

50 

0.908 

1 .4663 

* VI-221 

1211 

Acetylacetone-O- 
ethyl ether 

CH 3 C( 0 C 2 H 5 ):CH* 

COCH 3 

16.3 

0.948 

1 .4665 

1-844 

1212 

Methyl a-cyclo- 
hexenepropionate 

C 8 H 13 CO 2 CH 3 

18.3 

0.986 

1 .4665 

•1 X-29 

1213 

Trifluoro-1,2,2- 
tribromo- 1 , 1 , 2 - 
ethane 

CFBr 2 CBrF 2 

20 (?) 

2.6 

1 .4666 

1-94 

1214 

Triethylarsine 

(C2H5)3As 

20 

1.150 

1.467 

IV-602 

1215 

Propyl-1 -cyano-1- 
cyclohexanone -2 

C3H7(CN). 

CC0(CH2)3CH2 

1 J 

20 

0.997 

1 .467 


1216 

Di methyl-1, 2- 
cyclohexyl -1 
chloride 

CH3C(CI)CH(CH3)* 

1 

(CH2)3CH2 

I 

13.3 

0.971 

1.4672 

•V~16 

1217 

Dihydroeucarvone 

CioHieO 

18.9 

0.923 

1 .4674 

VI 1-73 

1218 

KOC) 

Dihydro-o-xylene 
(A’, 5). 

(CH3)2C6H6 

20 

0.823 

1.4675 

V-119 

1219 

Triallyl 

tricarballylate 

(CH2C02C3H5)2: 

CHC 02 C 3 H 5 

15.9 

1.097 

1 .4675 

*11-322 

1220 

Amyl a-aceto- 
cyanoacetate 
(iso) 

Hc; (COCH 3 ) (cn)‘ 

(C 02 C 5 H 11 ) 

20 

1 .033 

1 .4676 

1 1 1-798 

1221 

Fluorobenzene 

CfiHsF 

20 

1.024 

1.4677 j 

V-198 

1222 

Sabinene 

C 10 H 16 

20 

0.842 

1.4678 

V-143 

1223 

Dimethyl 

iso-dehydro- 

camphorate 

(CH3)3C5H3(C02- 

CH3)2 

17.5 

1 .085 

1 .4678 

♦1 X-345 

1224 

Trlmethyl-1,1,2- 

cyclohexanol -2 

(CH3)3C6HeOH 

19.9 

0.926 

1.4679 

*VI-16 

1225 

Diethyl muconate 
(m.p. 64°) 

(CH:CHC02C2H5)2 

99.1 

0.983 

1.468 

11-804 

1226 

Methyl 

thiocyanate 

CH 3 SCN 

23.8 

1 .069 

! 1.4680 

II 1-1 75 

1227 

Dihydrotoluene 

(2,4) 

CH 3 C 6 H 7 

20 

0.827 

1.4680 

V-115 

1228 

Difluoro-2,2-iodo- 

1 -ethane 

CHF 2 CH 2 I 

12.2 

2.243 

1.4681 

1-98 

1229 

Dihydrobenzene 

(1,4) 

CeHs 

25 

0.84 

1.4681 

V-113 

1230 

Methyl 7 , 7 , 7 - 
trichloro-/3- 
acetoxybutyrate 

ClaCCHCOzCCHa)- 

CH 2 CO 2 CH 3 

14.5 

1.394 

1 .4682 

♦III-117 

1231 

Sebacyl chloride 

l(CH2)4COCIl2 

18.3 


1.4684 

11-719 

1232 

Suberyl chloride 

I(CH2)3COCll2 

20.6 

1.172 

1 .4585 

1 1-694 

1233 

Methyl cyclo- 
hexeneacetate 

CH2(CH2)3CH:C- 
1 1 

CH 2 CO 2 CH 3 

18.2 

1.003 

1.4687 

*1 X-23 
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No. 

Subst 4 inoe 

Formula 

/,°C. 

d4t 

n/)‘ 

Beil. Ref. 

1234 

Ace t y 1 ace tone- O- 
methyl ether 

CH3C0CH;C(0CH3)* 

CH 3 

20 

0.971 

1 .4688 

• 1-426 

1235 

Ethyl acetone- 
ox ala te-O-ethyl 
ether 

CH3C0CH:C(0- 
C 2 H 5 ) CO 2 C 2 H 5 

20 

1.060 

1 .4689 

1 1 1-877 

1236 

Benzyl palmitate 
(m.p. 36°) 

C 15 H 31 CO 2 CH 2 C 6 H 5 

50 

0.9 

1 .4689 


1237 

Ethyl Ai-tetra- 
hydrobenzoate 

C 6 H 9 CO 2 C 2 H 5 

20 

0.998 

1 .469 

1 X-41 

1238 

Methyl iso- 
lauronolate 

(CH3)3C5H4C02CH3 

20 

0.970 

1 .469 

1 X-58 

1239 

Pulegone (iso) 

CioHieO 

20 

0.919 

1 .4690 

VI 1-85 

1240 

Fluorotoluene (m) 

CH 3 C 6 H 4 F 

20 

0.999 

1 .4691 

V-290 

1241 

Ethyl cyclohexene- 
1 -acetate 

C 6 H 9 CH 2 CO 2 C 2 H 5 

16.2 

0.989 

1 .4691 

•1 X-23 

1242 

Methyl 7 , 7 -di- 
chlorocrotonate 

Cl2CHCH:CHC02- 

CH 3 

20 

1 .302 

1 .4694 


1243 

Ethyl diaceto- 
acetate 

(C2H30)2CHC02* 

C 2 H 5 

18.3 

1 .08 

1 .4695 

1 1 1-751 

1244 

Ethyl furcate 
(m.p. 34°) 

C 4 H 3 OCO 2 C 2 HS 

40 

1 .097 

1 .4699 

XVI II- 275 

1245 

Terpineol ( 7 ) 

(m.p. 69°) 

CioHiaO 

80 

0.895 

1 .47 

VI- 61 

1246 

Fencholenamide 
(ai (m.p. 113°) 

CH3C5H6C(CH3)* 

CONH 2 

117.9 

0.933 

1 .47 

1 X-67 

1247 

Fluorotoluene (p) 

CH 3 C 6 H 4 F 

20 

0.99 

1 .470 

V-290 

1248 

1249 

Ethyl A’-tetra- 
hydro-m-toluate 
Hydrazine 

CH 3 C 6 H 8 CO 2 C 2 H 5 

H 2 NNH 2 

20 

22 

0.975 

1 .470 

1 .470 

J X-47 

1250 

Decahydronaph- 
thalene (trans) 

C 10 H 18 

20 

0.877 

1 .4701 

V-92 

1251 

Pyrazole (m.p. 70°) 

CH:CHCH:N-NH 

1 J 

99.8 

1.001 

1 .4703 

XXIII-39 

1252 

Fluorotoluene ( 0 ) 

CH 3 C 6 H 4 F 

20 

1.001 

1 .4704 

V-290 

1253 

Fenchene 

C 10 H 16 

20 

0.867 

1 .4705 

V-163 

1254 

Myrcene 

C 10 H 16 

20 

0.798 

1 . 4707 

1-264 

1255 

Bornyl (d) formate 

HC02CioHt7 

15 

1 .017 

1 .4708 

VI-78 

1256 

Methyl-3-cyano-1- 

cyclohexanone -2 

CH 3 (CN)C 5 H 8 C 0 

20 

1 .040 

1 .471 


1257 

Cyanoacetoacetic 

ester 

CH3C0CH(CN) COz- 
C 2 H 5 

20 

1.111 

1.4710 

1 1 1-796 

1258 

Dihydrocarvone (/) 

CioHieO 

20 

0.925 

1 .4711 

VI 1-83 

1259 

Ethyl dimethyl-1, 3- 
cyclohexene-3- 
hydroxy-5-ace- 
tate-5 

(CH3)2C6H6(0H). 

C H 2 CO 2 C 2 H 5 

17.6 

1 .012 

1 .4713 

♦X-14 

1260 

Dichloroacetone 
ifi) (sum) (m.p. 
45°) 

(CICH2)2C0 

46 

1.383 

1 .4714 

1-655 

1261 

Methyl geranate 

Cii H 18 O 2 

19.1 

0.923 

1 .4714 

*11 210 

1262 

Triallyl citrate 

(CH2C02C3H5)2: 
C(OH) CO 2 C 3 H 5 

17.4 

1.136 

1 .4714 

*111-197 

1263 

Pinol 

CioHifiO 

?o 

0.942 

1 .4715 

XVII--45 

1264 

Citraconic 
anhydride | 

C 5 H 4 O 3 

20 

1 .245 

1 .4717 
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No. 

Substance 

Formula 

t°C. 


nn* 

Beil. Ref. 

1265 

Ethoxymethylene- 
diethyl ketone 

CzHsCOCCCHa): 

CHOC 2 H 5 

18.2 

0.945 

1 .4717 

*1-427 

1266 

Trichlor 0-1, 1,2- 
ethane 

CH 2 CICHCI 2 

22 

1 .446 

1 .4719 

1-85 

1267 

Ethylcamphor (a) 

CizHzoO 

20 

0.937 

1 .4719 

VII-142 

1268 

Ethyl-1-methyI-3- 

pyrazole 

CH:CHC(CH3):N*N- 
1 1 

C 2 H 5 

20 

0.945 

1 .472 


1269 

Dihydro-m-xylene 

CHaCHCHzCCCHa): 

1 

CHCHiCH 

1 

19.7 

0.823 

1 .4721 

V-119 

1270 

Propylidenecyclo- 
hexane (iso) 

(CH3)2C:C(CH2)4* 

1 

CHz 

t 

20 

0.836 

1.4723 

V-77 

1271 

Pulegol (1) (iso) 

CjoHisO 

20 

0.911 

1 .4723 


1272 

Tin tetraethyl 

(C2H5)4Sn 

19.7 

1.199 

1 .4724 

1 V-632 

1273 

Diethyl succinyl- 
malonate 
(m.p. 68°) 

COCHzCHzCOC- 
1 1 

(C02C2H5)2 

73 

1 .167 

1 .4725 

XVI 11-489 

1274 

Limonene d (1) 

C 10 H 16 

19.6 

0.843 

1 .4727 

V-133 

1275 

Geranylamine 

C 10 H 19 N 

20(?) 

0.83 

1 .4727 

* IV- 398 

1276 

Glutaryl chloride 

CHzCCHzCOCDz 

20.2 

1.324 

1 .4728 

1 1-634 

1277 

Camphylamine (a) 

CtoHtgN 

17.8 

0.874 

1 .4728 

X 

T 

0 

1278 

Glycerol 

HOCHzCHOH- 

CH 2 OH 

20 

1.26 

1.4729 

1-502 

1279 

Pulegol (iso) 

CioHieO 

20(?) 

0.914 

1 .4729 

VI-65 

1280 

Dimethyl-1, 3- 
pyrazole 

CH:CH-C(CH 3 ) :N.N* 

1 J 

CH 3 

20 

j 

0.966 

1 .473 


1281 

Ethyl trans-P- 
amino-o,o,o'-tri- 
methylhexa- 
hydrobonzoate 

CizHzaOzN 

20 

0.980 

1 .473 

XIV-308 

1282 

Succinyl chloride 

(CHzCOCDz 

15.2 

1.39 

1 .4735 

11-613 

1283 

Trimethyl- 1 , 3,5- 
cyclohexeno- 1 - 
ol-3 

(CH 3 ) 3 C 6 HeOH 

19.3 

0.913 

1 .4735 

* VI-36 

1284 

Dimethyl <f-dehy- 
drocamphorate 

(CH3)3C5H3(C02- 

CH3)2 

18.1 

1 .088 

1 . 4736 

* 1 X-344 

1285 

Ethyl camphor- 
carboxylate 

C 10 Hi 5 OCO 2 C 2 H 5 

24.3 

1.053 

1 .4736 

X-644 

1286 

Ethyl acid-f/- 
camphorate (a) 

CbHmCCOzH) (COz’ 
CzHb) 

16.8 

1.102 

1 .4737 

1 X-751 

1287 

Ethyl hydroxy- 
methyleneaceto- 
acetate 

CH3C0C(:CH0H)- 

COzCzHs 

16.9 

1.134 

1 . 4738 

1 1 1-749 

1288 

Ethyl methyl-4- 
cyclohexylidene- 
acetate -1 

CH3C5H9C:CHCOz* 

CzHs 

17 

0.994 

1 .4738 

*1 X-31 

1289 

Qeranyiacetic acid 

Cl z HzoOz 

21 (?) 

0.938 

1 .4739 

* 11-210 

1290 

Diethyl camphoric 
carbonate 

CbHmCiCCOCOz- 
C 2 H 5 ) (CO 2 C 2 H 5 ) 

20 

1 .076 

1 .4739 

X-38 
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No. 
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i°C. 
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Beil. Ref. 

1291 

Pulenol 

(CH 3 ) 2 CCH:CHCH* 

1 

(CHalCHzCHOH 

1 

18.5 

0.921 

1 .4740 

VI-50 

1292 

Geranyl chloride 

CioH,7CI 

20 (?) 

0,92 

1.4741 

*1-123 

1293 

Propionyltropein 

CiiHigOzN 

19.6 

1.040 

1 .4743 


1294 

Di hydrobenzene 
( 1 , 2 ) 

CHzCHzCH-.CHCH: 

1 

CH 

—I 

20 

0.842 

1 .4744 

V-113 

1295 

Dipentene (dl) 

CioHi 6 

20.9 

0.840 

1 .4744 

V-137 

1296 

Crotonic anhydride 

(CH 3 CH:CHC 0)20 

20 

1.040 

1 .4745 

M-411 

1297 

Terpineol (0) 

(m.p. 33°) 

CioHigO 

20 

0.919 

1 .4747 

VI-62 

1298 

Ethyl cis->-amino- 
o,o,o'-trimethyl- 
hexahydroben- 
zoate 

(CH3)3C6H7(NH2)- 

C 02 C 2 H 5 

20 

0.990 

1 .475 

XIV-307 

1299 

Ethyl 

acetonoxalate 

CH 3 COCH 2 COC 02 * 

C 2 H 5 

17.6 

1 .128 

1.4750 

1 1 1-747 

1300 

Bromopropionic 
acid (a) (dl) 

CH 3 CHBrC 02 H 

20 

1.700 

1 .4753 

11-254 

1301 

Cyclohexene-1- 
propionic acid (a) 

C 6 H 9 CH(CH 3 )C 02 H 

20.3 

1.010 

1.4753 

1 X-51 

1302 

Terpinene (0) 

C 10 H 16 

22 

0.838 

1.4754 

V-132 

1303 

Butyrchloral 

CH 3 CHCICCI 2 CHO 

20 

1.396 

1 .4755 

1-664 

1304 

Methyl dimethyl- 
1,4-cyclohexa- 
diene-1,3-car- 
boxylate -2 

(CH3)2C6H5C02CH3 

18.2 

0.997 

1 .4755 

1 X-83 

1305 

Propylselenomer- 

captan 

. C 2 H 5 CH 2 SeH 

20 

1.302 

1 .4756 

1-360 

1306 

Ethyl tropane-2- 
carboxylate 

CiiHjgOzN 

20.5 

1 .041 

1 .4756 

XXII-18 

1307 

Sylvestrine 

CioHie 

20 

, 0.848 

1.4757 

V-125 

1308 

Methyl methyl-4- 
cyclohexylidene- 
aoetate 

CH3C6H9:CHC02CH3 

16.9 

0.970 

1.4758 

*1 X-31 

1309 

Dimethyl-1, 1- 
diethyl-4,4-cyclo- 
hexanol -2 

(CH3)2(C2H5)2* 

C 6 H 7 OH 

13.6 

0.922 

1 .4759 

•VI-33 

1310 

Trimethyl pyrazole 
(1,3,4) 

CH:C(CH 3 ) C- 
1 

(CH3):N-NCH3 

1 

. 20 

0.951 

1.476 


1311 

Ethyl /J-vinylacryl- 
ate 

CH2:CHCH;CHC02* 

C 2 H 5 

20 

0.938 

1.476 


1312 

Tetrahydro-A^-m- 
toluic acid 

CH 2 (CH 2 ) 2 CH* 

(CH 3 )CH:CCOzH 

69 

1.013 

1.476 

1 X-47 

1313 

Pseudopelletierine 
(m.p. 49°) 

CgHisON 

99.5 

1.001 

1.4760 

XX 1-261 

1314 

Ethyl bornylene- 
carboxyiate 

C 13 H 20 O 2 

19.8 

0.983 

1 .4760 

•IX-51 1 

1315 

Amyl camphorcar- 
boxylate (iso) 

C 16 H 26 O 3 

17.2 

1.014 

1 .4760 

X-645 

i 






INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

t°C. 

d4‘ 

no*’ 

Beil. Ref. 

1316 

Ethyl a-ethoxy- 
methylene- 
acetoacetate 

CzHsOCHiCCCO* 

CH3)C02C2H5 

16.9 

1.071 

1.4762 

1 1 1-878 

1317 

Terpineol (a) d(Z) 

CioHtaO 

16 

0.93 

1 .4762 

VI-56 

1318 

Dihydrotoluene 

(1,3) 

CH 3 C 6 H 7 

20 

0.835 

1.4763 

V-115 

1319 

Methyl a-butyro- 
cyanoacetate 

CzHsCHzCOCH- 

(CN)C02CH3 

20 

1.093 

1 .4763 

1 1 1-807 

1320 

Methyl dimethyl- 
3, 5-cyclohex yl- 
ideneacetate 

(CH3)2C6H8:CHC02- 

CH 3 

15 

0.957 

1.4763 

*1 X-35 

1321 

Methyl- 

camphidine (N) 

CtiHziN 

19 

0.901 

1.4763 


1322 

Ethyl iso-valeryl- 
camphor- 
carboxylate 

C 18 H 28 O 4 

22.7 

1.022 

1 .4764 

X-38 

1323 

Tropane 

C 8 H, 5 N 

21.6 

0.93 

1.4766 

XX-141 

1324 

Diethyl selenide 

(C2H5)2Se 

20 

1 .24 

1 .4768 

1-349 

1325 

Ascaridol 

CtoHi 802 

20 

0.999 

1 .4769 

XIX-17 

1326 

Acetyltropein 

C,oHw02N 

15.4 

1.063 

1 .4769 

XXl-18 

1327 

Cyano-1-cyclo- 

hexanone-2 

CH 2 (CH 2 ) 3 C 0 CHCN 

1 J 

20 

1 .070 

1 .477 


1328 

Dimethyl-1, 3- 
cyclohexene-1- 
ol-3 

(CH3)2C6H70H 

17.5 

0.933 

1.4771 

VI-50 

1329 

Amyl acetylcam- 
phorcarboxylate 

C 18 H 28 O 4 

20.5 

1.022 

1.4772 

X-38 

1330 

Dimethyl-1, 3- 
cyclohexene-4- 
acetic acid-5 

(CH3)2C6H7CH2- 

CO 2 H 

20.3 

! 

0.995 

1-4773 

*IX-34 

1331 

Dimethyl-2,6-oc- 

tadiene-2,6-ol-8 

CgHjsCHzOH 

15 

0.883 

1.4773 

1-457 

1332 

Ethyl methyl-3- 
cyclohexylidene- 
1 -acetate 

CH 3 C 6 H 9 :CHC 02 - 

C 2 H 5 

15 

0.957 

1 .4773 

•1 X-30 

1333 

Diethanolamine 

HN(CH2CH20H)2 

20 

1 .097 

1 .4776 

IV-283 

1334 

Trichloroethylene 

CHChCCIz 

19.8 

1.463 

1 .4777 

1-187 

1335 

Mesityloxideoxime 
acetate (a) 

(CH3)2C:CHC(:N0- 

0CCH3)CH3 

20 

0.990 

1 .478 

i 1-186 

1336 

Mesityloxideoxime 
acetate (/S) 

(CH3)2C:CHC(:N0- 

0CCH3)CH3 

20 

0.990 

1 .478 

11-186 

1337 

Terpinene (a) 

C 10 H 16 

19.4 

0.836 

1 .4781 

V-126 

1338 

Terpinenol-4 (d) 

C 10 H 18 O 

19 

0.93 

1 .4785 

VI-55 

1339 

1 

Camphoroxime-d 
ethyl ether 

CbHmCHzCiNOCzHs 

1 1 

17 

0.947 

1 .4785 

VII-114 

1340 

Methyl pyrazole-1 

C 4 H 6 N 2 

13.7 

0.993 

1.4786 

XXIII-40 

1341 

Diacetylacetone 
(m.p. 49°) 

(CH3C0)2(CH2C0- 

CHz) 

60 

1.06 

1.4787 

1-808 

1342 

Phellandrene 03) 

C 10 H 16 

20 

0.852 

1 .4788 

V-131 

1343 

Carone (d) 

CioHieO 

18.8 

0.958 

1 .4788 

VI 1-91 

1344 

Ethyl i>o-phorone- 
carboxylate 

0;C6H4(CH3)3C02- 

C 2 H 5 

20.4 

1.029 

1.4788 

* X-303 

1345 

Dihydro-o-xyleno 

(Ab3) 

(CH3)2C6H6 

19.5 

0.830 

1 .4789 

V-120 

1346 

1 

Dimethylacryl 

chloride 

(CH3)2C:CHC0CI 

12.4 

1.065 

1.479 

*11-193 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 


d4* 

ni»* 

Beil. Ref. 

1347 

Ethyl methyl-2- 
cyclohexylidene- 
1 -acetate 

(CH3)C6H9:CHC02- 

C 2 H 5 

14.8 

0.959 

1.4791 

♦1 X-29 

1348 

Methyl methyl-3- 
cyclohexylidene- 
1 -ace tale 

(CH 3 ) C 6 H 9 :CHC 02 * 
CH 3 

15.5 

0.975 

1.4793 

♦IX-30 

1349 

Trimethyl- 1 , 1,3- 
cyclohexene- 2 - 
one-4 

(CH3)3C5H5C0 

16.3 

0.933 

1.4795 

VI 1-65 

1360 

Camphoroxime-d 
methyl ether 

C8H,4CH2C;N0CH3 

1 __J 

22.5 

0.958 

1.4795 

VI 1-1 14 

1351 

Pulenenone (a,/3) 

(CH3)2CC0CH:C- 

L 

(CH3)CH2CH2 

1 

16.5 

0.932 

1.4796 

VI 1-67 

1352 

Dihydro-i>-xylene 

(A>,3) 

(CH3)2C6H6 

19 

0.83 

1 .4797 

V-119 

1353 

Oiazidoethane 

( 1 . 2 ) 

(CH2N3)2 

24.9 

1.170 

1 .4798 

1-103 

1364 

Chloro-3-acetyl- 

acetone 

CH 3 COCHCICOCH 3 

16.7 

1.169 

1 .4798 

I-785 

1355 

Trimethylstibine 

(CH 3 ) 3 Sb 

15 

1.62 

1.48 

IV-617 

1356 

Hexaethylbenzene 
(m.p. 129°) 

(C2H5)6C6 

130 

0.831 

1.48 

V-471 

1357 

Aluminum triethyl 

(C2Hs)3AI 

6.5 


1.480 

1 V-643 

1358 

Tetramethyl- 
pyrazole (1,3,- 
4.5) 

CH 3 C;(C-CH 3 ) 2 :N-N- 

L 1 

CH 3 

20 

0.947 

1.480 

XXI 11-82 

1359 

Terpinolene 

C 10 H 16 

19 

0.855 

1.480 

V-133 

1360 

Bromo-4-trlmethyl- 
1 , 1 , 4-cyclohexane 

(CH 3 ) 3 C 6 H 8 Br 

17.4 

1.170 

1 .4800 

♦V-17 

1361 

Fenchyl alcohol 
(/) (iso) 

C 10 Hi8(5 

15 

0.961 

1.4801 

Vl~72 

1362 

Glycerol dichloro- 
hydrin (1,3) (a) 

CH0H(CH2CI)2 

16.9 

1.351 

1 . 4802 

1-364 

1363 

Naphthalene deca- 
hydride 

C 10 H 18 

18 

0.895 

1.4804 

V-92 

1364 

Hydroxy- 2 - 
glutaric nitrile 

C3H50H(CN) 

20 

1 .181 

1 .4805 

*111-157 

1365 

Carvotanacetone 

m 

(CH 3 ) 2 CHCHCH 2 - 

1 

C0C(CH3):CHCH2 

J 

20 

0.935 

1 .4806 

VI 1-77 

1366 

Cetyl iodide 
(m.p. 22 °) 

CH3(CH2)l4CH2l 

20 

1.123 

1 .4806 

1-172 

1367 

Methyl methyl-2- 
cyclohexylidene- 
1 -acetate 

CH 2 (CH 2 ) 3 CH- 
L 

(CH3)C:CHC02- 

1 

CH 3 

14.2 

0.977 

1.4807 

♦1 X-51 

1368 

Ethyl cyclohexyl- 
ideneacetate 

CH2(CH2)4C:CHC02* 

t 1 

C 2 H 5 

16.9 

0.983 

1 .4808 

*1 X-24 

1369 

Diethyl crotonyl- 
idenemaionate 

CH 3 CH:CHCH:C- 

(C02C2H5)2 

20 

1 .045 

1.481 
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EVDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

<°C. 

d4‘ 

wn* 

Beil. Ref. 

1370 

Diosphenol acetate 

C H 3 CO 2 C 10 Hi 5 O 

20 

1 .036 

1 .481 

VI 11-9 

1371 

Glycolic aldehyde 
(m.p. 97°) 

CHzOHCHO 

11 

1 .4 

1 .4811* 

1-817 

1372 

Tropine (m.p. 63°) 

CflHisON 

99.8 

1 .016 

1 .4811 

XXI-t 6 

1373 

Tetrachloroethane 
( 1 . 1 , 1 , 2 ) 

CH 2 CICCI 3 

23.2 

1.58 

1 .4816 

1-86 

1374 

Methyl- 2 -cyclo- 
hexene- (1 or 6 )- 
ace tic- 2 -acid 

CH 3 C 6 H 8 CH 2 CO 2 H 

15.8 

1 .028 

1 .4817 

♦1 X-29 

1375 

Di hydrocar veol 

CioHisO 

20 (?) 

0.927 

1 .4817 

VI-63 

1376 

Ethyl methyl-i50- 
phorone- 
carboxylate 

(CH3)3C6H3(0CH3)- 
CO 2 C 2 Hs 

19 

1 .025 

1 .4818 

*X-18 

1377 

Dimethy 1-1,3- 
cyclohexene- 3- 
one-5 

(CH3)2C5H6C0 

22 

0.94 

1 .4819 

VI 1-60 

1378 

Benzyl myristate 
(m.p. 20 °) 

C 13 H 27 C 02 CH 2 C 6 H 5 

20 

0.93 

1 .482 


1379 

Methyl-1-cyclo- 
hexene- (2 or 3)- 
acotic- 3-acid 

(CH3)C6H8CH2* 

C 02 H 

15.4 

1 .027 

1 .4824 

•1 X-30 

1380 

Tetramethyl-1,1,2,- 

4-cyclohexadiene 

-2,5-01-4 

(CH 3 ) 4 C 6 H 30 H 

20 

0.925 

1 .4824 


1381 

Methyl-1-ethyl-4- 

cyclohexadiene- 

1,3 

CH 3 C 6 H 6 C 2 H 5 

19.4 

0.837 

1 .4825 

V-121 

1382 

Carvenone {dl) 

CioHigO 

20 

0.926 

1.4825 

VI 1-78 

1383 

Terpineol (di) (a) 
(m.p. 35°) 

CioHifiO 

20 

0.936 

1 .4827 

VI-58 

1384 

Bromo-1-tri methyl- 
1, 3, 5-cyclohexane 

(CH3)3C6H8Br 

11.1 

1.175 

1 .4828 

♦V-18 

1385 

Ethyl ethyl-iso- 
phorone- 
carboxylate 

(CH3)3C6H3(0C2H5)- 

C 02 C 2 H 5 

19 

1 .011 

1.4829 

X-37 

1386 

Benzyl laurate 

Ct,H23C02CH2C6H5 

20 

0.95 

1 .483 


1387 

Ethyl 7 -bromo- 
acotoacetate 

BrCHzCOCHzCOz- 

C 2 H 5 

18.1 

1.528 

1 .483-1 

1 1 1-664 

1388 

Methyl cyclohexyl- 
ideneacetate 

CH2(CH2)4C:CHC02* 

1 J 

CH 3 

19.7 

0.999 

i 

1 .4831 

* 1 X-24 

1389 

Bromo-1-dimethyl- 

3,5-cyclohexane 

(CH3)2C6H9Br 

18.2 

1.207 

1.4832 , 

V-38 

1390 

Methyl campho- 
carboxylate 

CizHisOs 

18 1 

1.085 

1 .4833 

X-644 

1391 

Phellandrene (a) 

C 10 H 16 

20 

0.845 

1.4835 

V-129 

1392 

Methyl acetyl- 
cam phorcar- 
boxylate 

Cl 4 H 20 O 4 

19.8 

1.082 

1 .4844 

X-37 

1393 

Acetylmethyl- 

heptenone 

CioHieOz 

15 

0,945 

1 .4849 

1-804 

1394 

Diosphenol ethyl 
ether 

CzHsOCioHisO 

20 

0.977 

1 .485 

VI 11-9 

1395 

Diosphenol methyl 
ether 

CH 3 OC 10 H 15 O 

20 

0.988 

1 .485 

VI 11-9 


♦Supercooled. 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

t°C. 



Beil. Ref. 

1396 

Undecyl phenyl- 
ketone (m.p, 47®) 

CH3(CH2)ioCOC6H5 

52.4 

0.897 

1.4850 

VI 1-345 

1397 

Furfuryl alcohol 

C 4 H 3 OCH 2 OH 

20 

1.129 

1.4852 

XVII -112 

1398 

Triethanolamine 

N(CH2CH20H)3 

20 

1.124 

1.4852 

IV-285 

1399 

Triazole (1,2,5) 

CH:N-NH-N;CH 

1 1 

25.3 

1.186 

1.4854 

XXVI -11 

1400 

Decyi iodide (n) 

CH3(CH2)8CH2l 

20 

1.256 

1.4869 

1-168 

1401 

Methyl furoate 

C 4 H 30 C 02 CH 3 

20 

1.18 

1 .4860 

XV! 11-274 

1402 

Decyi phenyl ether 

CH3(CH2)90C6H5 

20 

0.898 

1 .4862 


1403 

Amyl chloro-3- 
campho-3-car- 
boxylate 

C 16 H 2503 CI 

19 

1.091 

1.4866 

X-647 

1404 

Caproyl chloride 

(n) 

CH 3 (CH 2 ) 4 C 0 CI 

20 


1.4867 

1 1-324 

1405 

Amyl benzene (iso) 

CsHii CeHs 

15.6 

0.863 

1.4867 

V-434 

1406 

Ethyl-2-hexanol-1 

phthalate 

C6H4(C02C8H,7)2 

20 

0.98 

1 .4867 


1407 

Ethyl y,y,y-tn- 
chlorocrotonate 

Cl3CCH:CHC02- 

C 2 H 5 

14.2 

1.338 

1.4869 

•11-190 

1408 

Trimethyl- 1 ,3,4- 
chloro-5-pyrazole 

CH 3 NCCI:C(CH 3 ) C- 
1 

(CH 3 ):N 

J 

20 

1.108 

1.487 


1409 

Methyl diacetone 
other 

(CH3)2C(0CH3)* 

CH 2 COCH 3 

20 

0.909 

1 .487 


1410 

Geranic acid 

CioHi €02 

20.2 

0.951 

1.4870 

1 1-491 

1411 

Propylglyoxalidine 

C 3 H 7 C;NCH 2 CH 2 NH 

1 J 

17 

0.964 

1.4871 

XXIII-35 

1412 

Methyl-1- 

methylene-3- 

cyclohexene-l 

CH3C6H7:CH2 

17 

0.839 

1.4872 

•V-64 

1413 

Ace toxy methylene 
menthone 

CH 3 CO 2 CJJ H 17 O 

16 

1.032 

1.4875 

•Vm-512 

1414 

Benzyl oleate 

Cl 7 H 33 CO 2 C H 2 Ce Hs 

25 

0.933 

1.4875 

•V 1-221 

1415 

Diallyl sulfide 

(CH2:CHCH2)2S 

26.8 

0.888 

1 .4877 

1-440 

1416 

Methyl /-ecgoninate 

C,oH,703N 

20.5 

1 .147 

1.4877 

XXII-198 

1417 

Sabinol 

CioHjeO 

20 (?) 

0.943 

1.488 

VI-98 

1418 

Ethyl /S, 5-dime thy 1 - 
eorbate 

(CH3)2C:CHC(CH3): 

CHCO 2 C 2 H 5 

18.5 

0.934 

1.488 

1 1-490 

1419 

Pulegone 

CioHieO 

20 

0.932 

1.4880 

VI 1-81 

1420 

Trimethylene 

bromohydrin 

BrCHzCHzCHzOH 

20 

1.571 

1.4883 

1-356 

1421 

Ethylene- 
dipiperidine ( 7 ) 

C 12 H 24 N 2 

17.8 

0.921 

1.4887 

XX— 67 

1422 

Methylpyrrole ( 1 ) 

C 4 H 4 NCH 3 

16 

0.915 

1.4888 

XX-163 

1423 

Butyl 2 -ethyl- 
hexyl phthalate 

C6H4(C02C4H9)* 

CO 2 Ca Hi7 

20 

1.01 

1.4888 


1424 

Octyl iodide (n) 

CH3(CH2)2CH2l 

20 

1.333 

1.489 

1-160 

1425 

Ethyl 1-allyl-3- 
methyl<pyrazolo- 
5-carboxylate 

C3H5N-C(C02C2H5): 

1 

CHC(CH 3 ):N 

1 

20 

1.046 

1 .489 


1426 

lodo- 1 -methyl- 2 - 

hexane 

CH3(CH2)3CH* 

(CH3)CH2l 

21 

1.366 

1 .4891 

1-157 

1427 

Ethyl a,>-toloxy- 
iso-butyrate 

(CH3)2C(0C6H4* 

CH 3 ) C 02 C 2 H 5 

20 

1.027 

1.4893 

VI-399 
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No. 

Substance 

Formula 

i,°C. 


no* 

Beil. Ref. 

1428 

Butylbenzene (sec) 

C2H5CH(CH3)C6H5 

21 

0.86 

1 .4894 

V-414 

1429 

Methyl- 1 -dichloro- 

methyl- 1 - 

cyclohexane 

(CH 3 ) (CHClz)* 
C(CH2)4CH2 

I 1 

23.7 

1.127 

1 .4895 

*V-14 

1430 

Citral (or) 

CgHisCHO 

17 

0.890 

1 .4895 

1-753 

1431 

Ethoxy methy lene- 
menthone 

C2H50CnH,70 

15.2 

0.970 

1 .4895 

*VI 11-512 

1432 

Ethyl «-(1,3- • 
dimethyl-3,5-cy- 
clohexadiene)- 
5 -i 5 o-butyrate 

(CH3)2C6H5C: 

(CH 3 ) 2*C02 C2H5 

13.4 

0.969 

1.4895 

*IX-62 

1433 

Methyl 7 , 7 , 7 - 
trichloro- 
crotonate 

Cl3CCH:CHC02CH3 

21.2 

1 .397 

1 .4898 

•ll-19a 

1434 

Nerolidol 

C 1 SH 26 O 

20 

0.87 

1 .4898 

1-464 

1435 

Farnesol 

C 15 H 26 O 

20 

0.88 

1 .4899 

1-464 

1436 

Hexatrien6-1,3,5 

HzCrCHCHiCHCH: 

CH 2 

16.2 

0.741 

1 .49 

1-263 

1437 

Tetramethyl- 
benzene (1,2, 4, 5) 
(m.p. 80°) 

(CH3)4C6H2 

81.3 

0.838 

1 .49 

V-431 

1438 

Amyl phenyl 
ether (iso) 

(CH3)2CHCH2- 

CH 2 OC 6 H 5 

22.1 

0.920 

1.49 

VI-143 

1439 

Mesityloxide oxime 
(a) (m.p. 49°) 

CeHiorNOH 

40 

0.969 

1.4900* 

1-739 

1440 

Citral W) 

CioHieO 

19 

0.888 

1.4900 

1-755 

1441 

Tetrahydro- 
benzoic acid 
(Ai) (m.p. 29°) 

CH2(CH2)3CH:C- 

1 1 

CO 2 H 

47.2 

1 .072 

1.4903 

1 X-41 

1442 

Phellandral 

CioHieO 

20 

0.93 

1.4903 

VI 1-77 

1443 

Tropidine 

CbHisN 

18.4 

0.95 

1 .4904 

XX-177 

1444 

Propionyl 
camphor (3) 

Cl 3 H 20 O 2 

18.1 

1 .019 

1 .4905 

VI 1-597 

1445 

Mesityloxide 
oxime (a) 

C6H,o:NOH 

21 

0.942 

1 .4908** 

1-738 

1446 

Cymene {p) 

CH 3 C 6 H 4 CH(CH 3)2 

20 

0.857 

1.4908 

V-420 

1447 

Methyl-1-(/3.7- 

tetrahydrobenz)- 

2,3-isoxazole 

CH3C6H7(:CH-0-N;) 

20 

1 .059 

1.491 


1448 

Tolyt iso-butyrate 
( 0 ) 

(CH 3 ) 2 CHC 02 C 6 H 4 * 

CH 3 

20 

1.001 

1 .491 


1449 

Benzyl 
iso- butyrate 

(CH3)2CHC02CH2- 

CeHs 

18(?) 

1 .016 

1 .4910 

VI-436 

1450 

Methyl allyl- 
camphor- 
carboxylate 
(m.p. 75°) 

C15H22O3 

20.2 

1 .067 

i 1.4911 

X-653 

1451 

Tri methyl benzene 
(1,3,5) 

(CH3)3C6H3 

20 

0.863 

1.4912 

V-406 

1452 

Methyl n-butyl- 
benzene (/>) 

CH 3 C 6 H 4 C 4 H 9 

14.2 

0.861 

1.4912 

V-437 

1453 

Amylbenzene 

(tert) 

CsHnCeHs 

23 

0.8 

1.4915 

V-436 


Molted. 

♦♦Labile; alkali ctable form. 





980 


INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

<,°C. 


Wd* 

1454 

Dimethyl-1,3- 

CH3N-CH:CCI- 

20 

1.153 

1.492 


chloro-4-pyra2ole 

1 

C(CH3):N 

1 


• 


1455 

Methyl-1- (a,/3- 

CHaCfiHy-CH-.N-O 

20 

1.062 

1.492 


tetrahydrobenz)- 

2,3-isoxazole 

1 i 




1456 

Tetrachloroethane 

CI 2 CHCHCI 2 

18.5 

1.6 

1.4921 


(1,1,2, 2) 





1457 

San tale ne (a) 

C 15 H 24 

15 

0.913 

1 .4921 

1458 

Cymene (m) 

CH3C6H4CH(CH3)2 

20 

0.862 

1.4922 

1459 

Benzyl ^/-valerate 

C 4 H 9 C 02 CH 2 C 6 H 5 

20.4 

0.98 

1.4922 

1460 

Butyrylcamphor 

C 14 H 2202 

17.4 

1.016 

1.4923 


(3) 





1461 

Propylbenzene 

C 6 H 5 CH 2 C 2 H 5 

20 

0.862 

1 .4925 

1462 

Dibutyl phthalate 

C6H4(C02C4H9)2 

25 

1.045 

1 .4925 


(n) 





1463 

Lead trimethyl- 

(CH3)3PbC5Hn 

20.3 

1.525 

1.4926 


tso-amyl 





1464 

Hexyl iodide (n) 

CH3(CH2)4CH2l 

20 

1 .439 

1 .4929 

1465 

Diethyl a-oxalyl- 

C6H5(CH2)2CH- 

20 

1.112 

1.493 


7- phenyl- 

(C02C2H5)C0* 





butyrate 

C 02 C 2 H 5 




1466 

Furylimido ethyl 

C2HsOC(:NH)CH: 

17.8 

1.078 

1 .4930 


ether 

1 

CHCH:CH-0 

1 


' 


J467 

Butyl benzoate 

C 6 H 5 CO 2 C 4 H 9 

20 

1.000 

1 .4930 


(d) ifi) 





1468 

Propylidene-1- 

(CH3)2C:CC0- 

i 20 

0.957 

1.4932 


cyclopentanone 

1 — _ 





(iso) 

(CH2)2CH2 

I -i 


1 


1469 

Propylbenzene 

C6H5CH(CH3)2 

20 

0.862 

1 .4932 


(iso) 



! 


1470 

Methyl n-butyl- 

CH 3 C 6 H 4 C 4 H 9 

18.4 

* 0.86 

1.4932 


benzene (m) 



1 


1471 

Nitrosopiperidine 

CsHioN-NO 

18.5 

1.063 

1.4933 


(N) 





1472 

Camphenamine 

CioHt7N 

20 

0.940 

1.4935 

1473 

Butylbenzene (n) 

C 4 H 9 C 6 H 5 

20 

0,862 

1.4936 

1474 

Dimethyl-1,4- 

(CH3)2C6H5C02H 

18.5 

1.045 

1 .4938* 


cyclohexadiene- 
1, 3-car box ylic-2 
acid (m.p. 41°) 





1475 

Acetylcamphor (3) 

C 12 H 18 O 2 

19 

1.031 

1 .4939 

1476 

Cyano-1-ethoxy-2- 

cyclohexene-1 

C2H50C:C(CN)CH2- 

1 

20 

1.019 

1 .494 


(CH2)2CH2 

1 





1477 

Ethyl 

CH3CH:CHCH:C- 

20 

0.931 

1 .494 


a-ethyl8orbate 

(C 2 H 5 ) CO 2 C 2 H 5 




1478 

Ethyl 7 -phenyl- 

C6H5(CH2)3C02- 

20 

1 .001 

1.494 


butyrate 

C 2 H 5 




1479 

Amyl benzoate 

Cg H 5 CO 2 C 5 H] 1 

20 

0.989 

1.494 

1480 

Zingiberene 

C 15 H 24 

20 

0.873 

1.4940 


Beil. Ref. 


1-86 

V-462 
V-419 

VI-436 

VI 1-598 

V-390 

*IV-595 

1-146 


XVI 1 1-278 

*1 X-63 
*VII -52 

V- 393 

V-437 

X X- 83 

XI I -50 
V-413 
I X 82 

VI 1-596 


♦IX-211 


V-461 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

<,®C. 


TID^ 

Beil. Ref. 

1481 

Methyl pyrazole 

(5) 

N:C(CH 3 )CH: 

1 

CH-NH 

1 

13.7 

1 .023 

1 .4941 

XXI 11-50 

1482 

Furfuryl chloride 

C 4 H 3 OCH 2 CI 

20 

1.178 

1.4941 


1483 

Xylene {p) 

(CH3)2C6H4 

23.4 

0.86 

1 .4942 

V-382 

1484 

Amylbonzene (n) 

CH3(CH2)4C6H5 

20 

0.86 

1 .4943 

V-434 

1485 

Furfural (3) 

C 5 H 4 O 

20 

1.111 

1 .4945 


1486 

Ethyltoluene {p) 

CH 3 C 6 H 4 C 2 H 5 

18.5 

0.86 

1 .4946 

V-397 

1487 

San tale ne 

C 15 H 24 

20 

0.894 

1 .4946 

V-463 

1488 

Tetra-wo-amyl lead 

(C5Hii)4Pb 

20.5 

1 .233 

1 .4946 


1489 

Butyltoluone 
ip) (tert) 

CH3C6H4C(CH3)3 

13.3 

0.867 

1.4947 

V-439 

1490 

Ethyl tropidine- 2 - 
carboxylate 

Cl 1 H 17 O 2 N 

21 .3 

1 .063 

1 .4948 


1491 

Cymene (o) 

CH3C6H4CH(CH3)2 

20 (?) 

0.86 

1 .495 

V-419 

1492 

Phorone (m.p. 28®) 

((CH 3 ) 2 C:CHl 2 CO 

29 

0.88 

1 .4950 

1-751 

1493 

Triethylbenzene 

(1,3.5) 

(C 2 Hs) 3 C 6 H 3 

17 

0.86 

1 .4951 

V-449 

1494 

Pyrazine 
(m.p. 53®) 

N:CHCH:NCH:CH 

U-- 1 

60.9 

1 .031 

1 .4953 

XXI 11-91 

1495 

Nitropiperidine (1) 

C 5 Hio02 N 2 

26.4 

1.152 

1 .4954 

XX-84 

1496 

Ethyl 

hydrocinnamate 

C6H5(CH2)2C02- 

C 2 H 5 

20 

1 .015 

1 .4954 

1 X-51 1 

1497 

Ethyl tropinone- 2 - 
carboxylate 

C 11 H 17 O 3 N 

20.8 

1 .121 

1.4954 


1498 

Amyl iodide (n) 

CH3(CH2)3CH2l 

20 

1.510 

1.4955 

1-133 

1499 

Toluene 

CH 3 C 6 H 5 

20 

0.866 

1 .4955 

V-280 

1500 

Methyl- 1 -cyclo- 

hexene-1-one-3 

CHaCrCHCO- 

1 

(CH 2 ) 2 CH 2 

J 

18.7 

0.971 

1 .4955 

VI 1-54 

1501 

Dimethyl-1,1- 

chloro-3-cyclo- 

hexene-3-on6-5 

(CHaIzCeHeOCI 

19.7 

1.084 

1 .4955 

* VI 1-49 

1502 

Ethyl benzyl ether 

C 2 H 5 OCH 2 C 6 H 5 

20 

0.949 

1.4955 

VI-431 

1503 

Propyl-o-xylene 

iasym) 

(CH 3 ) 2 C 6 H 3 C 3 H 7 

(1,2,4) 

20 

0.866 

1.4955 

V-440 

1504 

Cyclohexyl 

bromide 

CH2(CH2)4CHBr 

14.6 

1.3 

1.4956 

V-24 

1505 

Spinacene 

C 29 H 48 

20 

0.862 

1 .4956 

♦1-129 

1506 

Butylbenzene {iso) 

(CH3)2CHCH2C6H5 

14.5 

0.87 

1 .4957 

V-414 

1507 

Ethylbenzene 

C 2 H 5 C 6 H 5 

20 

0.867 

1 .4959 

V-351 

1508 

Propylcymene ( 2 ) 
(1,2,4) 

(CH3)(C3H7)C6H3- 

CH(CH3)2 

15 

0.869 

1 .4959 

V-452 

1509 

Ethyl Qf^dlbromo- 
valerate 

C 2 H 5 CHBrCHBr* 

CO 2 C 2 H 5 

20 

1 .613 

1 .496 


1510 

Mesityl ethyl ether 

(CH3)2C6H3CH20- 

C 2 H 5 (1,3,5) 

20 

0.930 

1 .496 


1511 

Butyl iodide (iso) 

(CH 3 ) 2 CHCH 2 l 

20 

1 . 606 

1 .4960 

1-128 

1512 

Dichloro- 7 -valero- 
lactone (a, 6 ) 

CICHzCHCHzCHCl- 

1 

CO-0 

24.6 

1.436 

1 .4962 

♦XVI 1-131 

1513 

Methyl tri-iso- 
amyl lead 

CHjPbCCsHiOa 

22 

1.313 

1.4962 
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INDEX OF REFRACTION— LIQUroS 


No. 

Substance 

Formula 

t°c. 

rf4‘ 

no*' 

1514 

Butyl tri-iiso-amyl 
lead (iso) 

(CH 3 ) 2 CHCH 2 Pb- 

(C5H,,)3 

19.5 

1.252 

1 .4962 

1515 

Methyl propyl- 
benzene (m) 

CH 3 C 6 H 4 C 3 H 7 

17 

0.86 

1 .4964 

1516 

Methyl 7 i-butyl- 
benzene (o) 

CH 3 C 6 H 4 C 4 H 9 

18.3 

0.870 

1.4966 

1617 

Ethylene 

bromohydrin 

BrCHzCHzOH 

20 

1.772 

1.4969 

1518 

Butyl benzene 
(ieri) 

(CH3)3CC«Hs 

20 

0.867 

1.4969 

1519 

Ethoxy- 2 - 

dimethyl-1,3- 

benzene 

(CH3)3C«HjOC2H5 

13.9 

0.942 

1.4969 

1520 

Di methyl- 1 , 5- 
chloro-4- 
pyrazole 

N:CHCCIiO(CH 3 ) N- 

I i 

CH 3 

20 

1.166 

1.497 

1521 

Propyl toluene (p) 

C 2 H 5 CH 2 C 6 H 4 CHJ 

15.4 

0.864 

1.497 

1522 

Propyl-tri-tso- 
amyl lead 

C2H5CH2Pb(C5H,l)3 

22 

1.274 

1.4970 

1523 

Methyl pyrazole (3) 

C 4 H 6 N 2 

16.3 

1 .01 

1 .4971 

1524 

Cyclocitral (/3) 

CioHieO 

13.3 

0.96 

1 .4971 

1525 

Dichlorocrotono- 
nitrile ( 7 , 7 ) 

CIzCHCHtCHCN 

20 

1.305 

1 .4974 

1526 

Hydroxymethene- 
1-di me thy 1-4,5- 
cyclohexanone -2 

(CH 3 ) 2 C 6 H 60 :CHOH 

20 

1.022 

1 .4977 

1527 

MethyU- 
dichloromethyl- 
1 -cyclohexanone- 
4 (m.p. 47°) 

(CH 3 ) (CHCl 2 )CsHs: 
CO 

52.8 

1.221 

1.4978 

1528 

T^trahydro- 

benzisoxazole 

09,7) 

C 6 H 8 (:CH- 0 *N:) 

20 

1.095 

1 .498 

1529 

Ethyl toluene (m) 

C 2 H 5 C 6 H 4 CH 3 

17.9 

i 0.87 

1 .498 

1530 

Ethyl 

o-methylsorbate 

CHjCHrCHCH: 
C(CH3) CO 2 C 2 H 5 

20 

0.947 

1.498 

1631 

Amyl thiophene 
(iso) (a) 

(CH3)2CH(CH2)2* 

C:CHCH:CH-S 

1 1 

20 

0.941 

i 

1 .498 

1532 

Ethyl a-(/?-phenyl- 
ethyl)-ac 6 to- 
aoetate 

C 6 H 5 (CH 2 ) 2 CH(C 0 - 

CH3)C02C2H5 

20 

1.048 

1.498 

1533 

lodo- 1 -methyl- 2 - 

butane 

C2H5CH(CH3)CH2l 

15 

1.63 

1.4981 

1534 

Bromo-1-chloro-2- 
ethylene (cis) 

BrCH:CHCI 

15 

1.797 

1 1.4982 

1535 

Ethyl tri-iso-amyl 
lead 

C2H5Pb(C5H„)3 

19.6 

1.292 

1.4983 

1536 

Xylene (m) 

(CH3)2C6H4 

20 

0.865 

1.4984 

1537 

ionone (a) 

C,oH,6:CHCOCH3 

22.3 

0.93 

1.4984 

1538 

Patachoulene 

Cl 5 H 24 

20 

0.930 

1.4984 

1539 

Verbenene 

C 10 H 14 

20 

0.882 

1.4986 

1540 

Camphoryl chloride 
(irons) (1) 

C8Hm(COCI)2 

20.7 

1.227 

1.4988 

1641 

E^thylcymene ( 2 ) 

C«H3(CH3) (CzHs)* 
(C 3 H 7 ) (1.2,4) 

16.6 

0.871 

1.4988 


Beil, Ref. 


V-418 
V-437 
1-338 
V-416 
V 1-^85 


V-419 

XXin-50 
VI 1-87 


•VIMB 


V-396 


• X-339 

1-138 

1-189 


V-370 
VI 1-168 
V-470 
*V-207 
I X-754 

V-448 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

i,°C. 

d4‘ 


Beil. Ref. 

1542 

Methyl-6-ethyl-2- 

cyclohexadiena- 

1,5-carboxylic-1 

acid 

(CH3)(C2H5)C6H5- 

CO 2 H 

14.8 

1.028 

1 .4989 

♦IX-47 

1543 

Ethyl 

7 -methylsorbate 

CH 3 CH:C(CH 3 )CH: 

CHCO 2 C 2 H 5 

20 

0.946 

1.499 


1544 

Diethylbenzene (J>) 

(C2H5)2C6H4 

16 

0.87 

1 .4990 

V-426 

1545 

Dichlorocrotonyl 
chloride ( 7 , 7 ) 

CliCHCHzCHCOCl 

20 

1 .442 

1 .4991 


1546 

Cresyl acetate (/>) 

CH 3 CO 2 C 6 H 4 CH 3 

23 

1 .050 

1.4991 

VI-397 

1547 

Dimethylpyrazine 

(2,5) 

CH3C:CHN:C(CH3)* 

1 

CH:N 

J 

23.6 

0.986 

1.4992 

XXI 11-96 

1548 

Ethyl 

phenylacetate 

C 6 H 5 CH 2 CO 2 C 2 H 5 

18.5 

1.034 

1.4992 

IX-434 

1549 

Santalol (a) 

C 15 H 24 O 

20 

0.978 

1 .4992 

VI-558 

1550 

Dimethylpyrrol 

(2,4) 

C4H2(CH3)2NH 

13.7 

0.927 

1 . 4993 

XX-172 

1551 

Acetoxy methylene - 
1 -cyclohexanone- 
2 

CHaCOzCHrCeHeO 

i5.6 

1.115 

1 .4994 

•VI 11-509 

1552 

Carvone id) 

0 

1 

0 

0 

18.7 

0.96 

1 .4994 

VI 1-163 

1553 

Propyl iodide (iso) 

{CH 3 ) 2 CHI 

20 

1.703 

1.4997 

1-114 

1554 

Bromo-1-chloro~2- 
ethylene (trans) 

BrCH:CHCI 

20 

1.77 

1 .4998 

1-189 

1555 

Butyl iodide (n) 

C 2 H 5 CH 2 CH 2 I 

20 

1.617 

1 . 4998 

1-123 

1556 

Caryophyllene (a) 

C,5H24 

20 

0.903 

1.4998 

1-464 

1557 

Methoxy- 
1 methylene-d- 
camphor 
(m.p. 39°) 

C 12 H 18 O 2 

47.3 

1.002 

1 .4999 

VI 11-28 

1558 

j Cresol ip) 

(m.p. 35°) 

CH 3 C 6 H 4 OH 

35 

1.03 

1.5 

VI-389 

1559 

Hydrocinnamic 
acid (m.p. 48°) 

C 6 H 5 CH 2 CH 2 CO 2 H 

80 

1 .06 

1.50 

1 X-508 

1560 

Ethyl-2-methyl-5- 

tetrahydro- 

indazole 

CH3C6H7(:CHN- 

(C2H5)-N:) 

20 

0.987 

1.500 

i 

1561 

Diethyl isoprene- 
dicarboxylate 

C2H502CCH:C(CH3)* 

CH:CHC02C2H5 

20 

1.056 

i 

1 .500 

•11-318 

1562 

Trichloro-1,1,1- 

nonine-3-ol-2 

CI 3 CCHOHC: 

C(CH2)4CH3 

9.9 

1 .234 

1.5000 

1-456 

1563 

Propyl benzoate 

in) 

CcHsCOzCHzCzHs 

20.3 

1.027 

1.5000 

IX -112 

1564 

Methylcymene ( 2 ) 

C6H3(CH3)2CH- 

(CH ,)2 (1,2,4) 

15.5 

0.874 

1.5000 

V-440 

1565 

Formyl-menthone 

( 2 ) 

C 1 I H 18 O 2 

15.5 

1.001 

1.5000 

VI 1-568 

1566 

Ethyl methyl-5- 
isO“propyl-2- 
cyclohexadiene- 
1,5-carboxylate-1 

(CH 3 ) (C 3 H 7 ) CeHs- 
CO 2 C 2 H 5 

16.9 

0.977 

1.5001 

•IX-49 

1567 

Ethoxymothylene- 

1 -cyclohexanone- 

2 

C 9 H 14 O 2 

10.8 

1.029 

1.5002 

•VIII-S69 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

<,“C. 

d4* 

nn* 

Beil. Ref. 

1568 

Fumaryl chloride 

(CHCOCDz 

18.1 

1.41 

1 .5004 

11-743 

1569 

Butyl isothio- 
cyanate (iso) 

(CH 3 ) 2 CHCH 2 NCS 

14 

0.964 

1.5005 

IV-171 

1570 

Dimethyl- 1 , 4- 
dichloromethyl- 
1-cyclohexene-3 

(CH3)2C6H7-CHCl2 

20 

1.125 

1.5005 


1571 

Dimethyl dl-iso- 
amyl lead 

(CH3)2Pb(C5H„)2 

20 

1.430 

1.5005 

♦IV-596 

1572 

Guajene 

C 15 H 24 

20 

0.909 

1.5005 

V-468 

1573 

Ethyl /3-amlno- 
crotonate 

CH 3 C(NH 2 ):CH- 

CO 2 C 2 H 5 

18.8 

1.022 

1 . 5007 

1 1 1-654 

1574 

Propionyl-o-xylene 

(uns) 

(CH3)2C6H3C0* 

C 2 H 5 (1,2,4) 

20 

0.871 

1 .5007 

•VI 1-176 

1575 

Clovene 

C)5H24 

18 

0.930 

1 . 5007 

V-468 

1576 

Methyl- 1 -dichloro- 

methyl- 1 - 

cyclohexanone -2 

CH 3 C 5 H 8 COCHCI 2 

17.5 

1.235 

1 . 5008 

♦VII-17 

1577 

Picoline (a) 

CH 3 C 5 H 4 N 

20 

0.95 

1.501 

X X-234 

1578 

Fluorophenol (p) 
(m.p. 48“) 

FC 6 H 4 OH 

56 

1.189 

1 . 501 0 

Vl~183 

1579 

Tri-iso-butyl 
iso-amyl lead 

(C 4 H 9 ) 3 Pb(C 5 H„) 

20.6 

1.298 

1.5010 


1580 

Fluoro-2-dibromo- 
1 , 2 -ethane . 

FBrCHCH 2 Br 

19 

2.26 

1 .5012 

1-92 

f581 

Methyl-2-men- 
thatriene (p) 

Ci,H ,6 

19 

0.874 

1 .5012 

V~441 

1582 

Camphoryl dichlo- 
ride (d) {cis) 

C 10 H 14 O 2 CI 2 

19.9 

1 .245 

1 .5013 

1 X-754 

1583 

Di meth y 1-2,5- 
ethyl- 3 -pyra 2 ine 

CgHizNz 

24 

0.966 

1.5014 

XXI 11-99 

1584 

Propyltoluene (o) 

CH 3 C 6 H 4 CH 2 C 2 H 5 

15.8 

0.877 

1.5014 1 

V-418 

1585 

Methyl-l-iso- 

propyl-4- 

dichloromethyl- 

1 -cyclohexen 6 - 2 - 

one -6 

(C3H7)(CH3)C5H5* 

COCHCI 2 

16.8 

1.142 

1.5014 

i 

VI 1-1 38 

1566 

Ethyl dibromo- 
acetate 

BrzCHCOzCzHs 

12.5 

1.91 

1.5017 

11-219 

1587 

Benzene 

CfiHe 

20 

0.879 

1.5017 

V-179 

1588 

Irene (/9) 

CioHi6:CHCOCH3 

20 

0.939 

1 .5017 

VI 1-169 

1589 

Methoxy- 2 - 
di meth y 1-1,3- 
benzene 

CH30C6H3(CH3)2 

20 

0.956 

1.502 

VI-485 

15 ^ 

Ethyl-1-methyl-5- 

tetrahydro- 

indazoie 

CH 3 C 6 H 7 -CH:N-N- 

1 1 

(C 2 H 5 ) 

20 

0.985 

1.502 


1591 

Ethyl allyl-1- 
methyl-5- 
pyrazole- 
carboxylate-5 

C 3 H 5 NC(CH 3 ):CH* 

1 

C(C02C2H5):N 
1 

20 

1.077 

1.502 


1592 

Dimethyl propyl 
iso-amyl lead 

(CH3)2(C3H7)- 

(CsHtOPb 

22 

1.603 

1.5020 


1593 

Ethylpyridine ( 2 ) 

C 2 H 5 C 5 H 4 N 

22.5 

0.94 

1.5021 

X X-241 

1594 

Cocaine (pseudo) 
(dl) (m.p. 81“) 

C,7H2i04N 

99.5 

1.103 

1.5021 

XXII -211 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

<,°c. 

^4* 

/ID* 

Beil. Ref. 

1595 

Fluoro- 1 - 

tribromo- 1 , 1 , 2 - 
ethane 

CHzBrCFBrz 

17.5 

2.605 

1.5022 

1-93 

1596 

Cocaine (pseudo) 
(d) (m.p. 41°) 

C 17 H 21 O 4 N 

99.6 

1 .102 

1.5022 

XXI 1-206 

1597 

Ethyl sorbate 

CH3(CH:CH)2C02- 

C 2 H 5 

20 

0.956 

1.5023 

1 1-484 

1598 

Dimethyl di-fso- 
butyl lead 

(CH3)2Pb(C4H9)2 

20 

1 .505 

1.5024 

♦IV-594 

1599 

Methyl thymyl 
ether 

(CH 3 ) (C 3 H 7 )C 6 H 3 - 
OCH 3 

28 

0.931 

1 . 5024 

VI-636 

1600 

Pentachloroethane 

C 2 HCI 5 

24 

1 .67 

1 .5025 

1-87 

1601 

Tri methyl iso- 
butyl lead 

(CH3)3PbC4H9 

20 

1 .672 

1.5026 

*IV-593 

1602 

Ethyl- 2 -/>-xylene 

(CH3)2C6H3C2H5 

(1,4,2) 

17 

0.882 

1 . 5026 

V-428 

1603 

Ethyl-4-o-xylene 

(CH3)2C6H3C2H5 

(1.2,4) 

20 

0.874 

1.5027 

V-427 

1604 

Propyl- 2 - 

menthatriene* 

Cl 3 H 20 

15 

0.880 

1 . 5027 

V-452 

1605 

Methyl- 1 -dichloro- 

methyl- 1 -ethyl- 

4-cyclohexene-2- 

one -6 

(CH 3 ) (C 2 H 5 ) CsHs- 
COCHCI 2 

17.4 

1.167 

1 . 5029 

VI 1-86 

1606 

Diethyl phthalate 

(o) 

C6H4(C02C2H5)2 

17.7 

1.12 

1.5029 

1 X-798 

1607 

Phenyl acetate 

CH 3 C 02 C 6 H 5 

20 

1 .078 

1 .503 

VI-152 

1608 

Dimothyl-1,1- 

methene-4-cyclo- 

hexadieno-2,5 

(CH3)2C6H4:CH2 

15.8 

0.836 

1 . 5030 

V-399 

1609 

Elemol (a) 

(m.p. 46°) 

C 15 H 260 

20(?) 

0.941 

1.5030 ' 

♦VI-66 

1610 

Methyl tri-iso- 
butyl lead 

(C4H9)3PbCH3 

19.6 

1.398 

1 . 5032 


1611 

Ethyl-m-xylene (4) 

(CH3)2(C2H5)C6H3 
‘ (1,3,4) 

16 

0.87 

1 . 5033 

V-428 

1612 

Cedrene 

C,5H24 

20 

0.929 

1 . 5034 

V-461 

1613 

Pyrrole 

(CH:CH)2NH 

20 

0.948 

1 .5035 

XX-159 

1614 

Dimethylpyrrole 

(2,5) 

CH3C:CHCH:C- 

(CH 3 ) NH 

J 

20 

0.935 

1 . 5036 

I 

XX-172 

1615 

Pinylamino 

CioHizN 

20 

0.940 

, 1 . 5036 

XI 1-54 

1616 

Benzoic acid 
(m.p. 122°) 

CfiHsCOzH 

131 .9 

1 .2 

1 . 504 

1 X-92 

1617 

Ethoxy ^xylene 

(CH3)2(C2H50): 

C 6 H 3 

20 

0.938 

1 . 504 

VI-495 

1618 

Ethyl-2-men- 
thatrione (p)* 

CjzHia 

18 

0.886 

1.5041 

V-448 

1619 

Tetraethyl benzene 
(1,2, 4,5) 

(C2H5)4C6H2 

16 

0.888 

1.5041 

V-455 

1620 

Dimethyl-1, 1- 
propylidene-4- 
cyclohexadiene- 
2,5 

(CH3)2C6H4:CHC2H5 

20 

0.858 

1.5042 


1621 

Santalene ( 7 ) 

Cl 5 H 24 

20 

0.936 

1.5042 

V-463 


*Probably a mixture of isomers. 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

i®C. 

' rf4‘ 

no* 

1622 

Tetra-wo- butyl 
lead 

l(CH3)2CHCH2l4Pb 

20.2 

1.324 

1.5042 

1623 

Picoline (/S) 

(CH3)C5H4N 

24 

0.95 

1 . 5043 

1624 

Dehydrocam phoryl 
chloride (d) 

(m.p. 50®) 

(CH3)3C5H3(C0CI)2 

48 

1.219 

1.6043 

1625 

Tri methyl benzene 
(1.2,4) 

(CH3)3C6H3 

21.6 

0.87 

1.5044 

1626 

Ethyl methyI-/9- 
phenylglycidate 

C6H5C(CH3)CH*0- 
1 1 

(C 02 C 2 H 5 ) 

20 

1.091 

1 . 5045 

1627 

Trimethyl 
n-butyl lead 

(CH3)3PbC4H9 

20 

1 .678 

1 .5046 

1628 

Dimethyl-1,3- 

chloro-5-cyclo- 

hexadiene-3,5 

(CH3)2C6H5CI 

15.4 

1 .007 

1 . 5046 

1629 

lodo-2-dl methyl- 
2, 3-butane 

(CH3)2C1CH(CH3)2 

20 

1.446 

1 . 5047 

1630 

Ethylformyl- 

camphor 

C 13 H 20 O 2 

17.9 

1 .004 

1.5047 

1631 

Tri-n-propyl 
wo-amyl lead 

(C2HsCH2)3PbC5Hii 

21 

1 .381 

1 .5047 

1632 

Pen ta methyl- 
benzene 
(m.p. 53®) 

(CH 3 )sC«H 

72.8 

0.9 

1 . 5049 

1633 

Dimethyl isoprene- 
dicarboxylate 
(m.p. 39®) 

CH302CCH:C(CH3)- 

CH:CHC02CH3 

42.7 

1 .096 

1.505 

1634 

Ethoxy m-xylene 
isym) 

(CH3)2(C2H50)C6H3 

(1,3,5) 

20 

0.939 

1 .505 

1635 

Xylene (o) 

(CH3)2C6H4 

20 

0.881 

1 .5050 

1636 

Dicyclopentadiene 
(m.p. 33®) 

(CH:CHCH 2 - 
1 

CH:C;H )2 

35 

0.976 

1 

1 

1 .5050 

1 

1637 

Ethyl toluate (m) 

CH 3 C 6 H 4 C 02 C 2 H 5 

21 .6 

1 .03 

1 

1.5050 

1638 

Dimethyl ethyl 
iso-amyl lead 

(CH3)2(C2Hs) Pb- 
(CsHn) 

21 .7 

1 .558 

1 . 5052 

1639 

Tetrachloro- 

ethylene 

Cl2C:CCl2 

20 

1 .619 

1 . 5055 

1640 

Propyl iodide (n) 

C 2 H 5 CH 2 I 

20 

1.743 

1.5055 

1641 

Mesityl methyl 
ether 

CH30C6H2(CH3)3 
(1, 2,4,6) 

14.4 

0.953 

1.5055 

1642 

Ethyl tri-iso- 
butyl lead 

C2H5Pb(C4H9)3 

22.1 

1.376 

1.5055 

1643 

Propyl tri-iso- 
butyl lead 

C2H5CH2Pb(C4H9)3 

19.6 

1.351 

1.5056 

1644 

Trichlorofuran 

(2,3,4) 

C 4 HOCI 3 

20 

1.547 

1.5057 

1645 

Ethyl benzoate 

C 6 H 5 C 02 C 2 H 5 

18.7 

1 .046 

1.5057 

1646 

Atractylene 

C 15 H 24 

20 

0.927 

1.5057 

1647 

Ethoxy toluene (p) 

CH 3 C 6 H 40 C 2 H 5 

17.6 

0.8 

1 .5058 

1648 

Ethyltoluene (o) 

CH 3 C 6 H 4 C 2 HS 

15.7 

0.89 

1.506 

1649 

Methyl carvacryl 
ether 

(CH 3 ) ( 0 CH 3 )C 6 H 3 - 
CH(CH3)2 

20 

0.944 

1.506 


Beil. Ref. 


X X-239 
♦I X-345 

V-400 
XVI 1 1-306 

• I V-593 
V-119 

1-153 


V-443 

♦11-319 

VI-493 

V-362 

V-495 

I X-476 

1-187 

1-113 

VI-619 


I X-110 
V-470 
VI-393 
V-396 
VI-529 
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No. 

1650 

1651 

1652 

1653 

1654 

1655 

1656 

1657 

1658 

1659 

1660 
1661 

1662 

1663 

1664 

1665 

1666 

1667 

1668 

1669 

1670 

1671 

1672 


INBEX OF REFRACTION— LIQUroS 


Substance 

Formula 

/°C. 


riD* 

Amyl salicylate 

H0C6H4C02C5H,| 

20 

1.05 

1.506 

(iso) 

Carbethoxy-2- 

CzHsOzCCHzN-CH: 

20 

1.093 

1.506 

methyl- 7 -t 0 tra- 

hydroindazole 

1 

C6H7(CH3):N 

1 




Dibromohexane 

CH3(CH2)3CHBr* 

13.5 

1.596 

1.5060 

(1,2) 

CHzBr 




Ethyl o-toloxy- 

CH3C6H40CH2C02* 

12.9 

1 .085 

1 .5061 

acetate 

C 2 H 5 




Diethyl disulfide 

(C2H5S)2 

20 

0.993 

1 .5063 

Methyl ethyl n- 

(CH3)(C2H5)- 

21 

1.479 

1.5064 

propyl iso-amyl 
lead 

(C 3 H 7 ) PbCsHn 




Ethyl coumalate 

CzHsOzCCiCH-O* 

39.2 

1.209 

1.5066 

(m.p. 36°) 

1 

COCH:CH 

1 




Diethyl propyl iso- 

(C2H5)2(C3H7)Pb- 

22.1 

1.439 

1.5066 

amyl lead 

C 5 H 11 




Methyl pyrazine 

CH 3 CCHNCHCHN 

18.7 

1.030 

1.5067 


L J 




Tri-n-propyl iso- 

(C3H7)3PbC4H9 

22.6 

1.403 

1 . 5067 

butyl lead 

Ethoxy m-xylene 

(CH3)2C6H30C2H5 

14 

0.949 

1.5069 

(uns) 

(1,3.4) 




Ethyl a-(1,3-di- 

(CH3)2C6H8:C‘ 

20 

0.969 

1 .5069 

methylcyclo- 

hexylidene)-5- 

propionate 

(CH3)C02C2H5 




Dibromobutane 

CHsCHBrCHzCHzBr 

20 

1.806 

1.507 

(1,3) 

Hydroxy- 

CH 3 C 6 H 70 :CH 0 H 

15.4 

1 .056 

1.507 

methylene-l- 

methyl-3-cyclo- 

h 6 xanono -2 





Ethyl-2-methyl-7- 

C2H5N*CH:C6H7- 

20 

0.990 

1 .507 

tetrahydro- 

indazole 

L 

(CH 3 ):N 

i 




Trimethylcouma- 

CH3C6H3COC- 

100.6 

1.001 

1.507 

ranone (2,2,7) 
(m.p. 68 °) 

1 

(CH3)2-0 

1 




Butyl anisate (iso) 

C 12 H 1603 

20 

1.052 

* 1.507 

Ethyl toluate (o) 

CH 3 C 6 H 4 C 02 C 2 H 5 

21 .6 

1 .033 

1 . 5070 

Cadinene (/) 

C,5H24 

20 

0.918 

1 . 5073 

Dibromopentane 

C2H5(CHBr)2CH3 

20 

1.678 

1 . 5078 

(2.3) 

Dimethyl ethyl 

(CH 3 ) 2 (C 2 H 5 )Pb- 

20.7 

1.623 

1 . 5078 

iso-butyl lead 

C 4 H 9 




Methyl diethyl 

(CH3)(C2H5)2Pb* 

20.8 

1.523 

1.5078 

iso-amyl lead 

CsH,, 




Difluoro-1,2-tri- 

CBrzFCHBrF 

17.5 

2.6 

1.5079 

bromo- 1 , 1 , 2 - 
ethane 






Beil. Ref. 
X-76 


1-144 

♦VI-172 

1-347 


XVI 1 1-406 


XXI 1 1-94 


♦VI-241 


1-120 
♦VI 1-314 


I X-463 
V-459 
1-132 


1-94 
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EWEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

<.°C. 

rf4* 

np* 

Beil. Ref. 

1673 

Ethyl iodoacetate 

ICH 2 CO 2 C 2 HS 

12.7 

1 .817 

1 . 5079 

1 1-222 

1674 

Ethoxy toluene (o) 

CH 3 C 6 H 4 OC 2 H 5 

13.3 

0.959 

1 . 5079 

V 1-352 

1676 

Butyl anisate 

CH 3 OC 6 H 4 CO 2 C 4 H 9 

0,4) 

20 

1.054 

1 .508 


1676 

Allyl thymyl ether 

(CH 3 ) (CHjiCH- 

CH30)C6H3(C3H7) 

20 

0.935 

1.508 


1677 

Chloro-3-cam- 
phoryl-(d) di- 
chloride (m.p. 
26°) 

C 10 H 13 O 2 CI 3 

31.3 

1.322 

1.5080 

1 X-751 

1678 

Tropacocaine 
(m.p. 49°) 

C 15 H 19 O 2 N 

100 

1.043 

1 .5080 

XXI-39 

1679 

Diethyl isophtha- 
late 

C 6 H 4 (CO 2 C 2 H 5 ) 2 

(1,3) 

17.5 

1.13 

1 .5082 

1 X-834 

1680 

Ethyl ethyl- 
benzoylacetate 

C6H5C0CH(C2H5)* 
C 02 C 2 H 5 

20 

1.066 

1 . 5082 

X-710 

1681 

Trichlorocrotono- 
nitrile ( 7 , 7 , 7 ) 

CIsCCHrCHCN 

20 

1.420 

1 . 5083 


1682 

Amyl furylacrylate 

(n) 

C4H30CH:CHC02- 

(CH2)4CH3 

20 

1.032 

1 . 5083 


1683 

Di-i50-amylaniline 

C6H5N(C5H,,)2 

24.9 

0.889 

1 . 5083 

XII-169 

1684 

Phonetole 

C 6 H 50 C 2 H 5 

18.8 

0.97 

1 .5084 

VI- 140 

1686 

Propyl iso- 
thiocyanate 

C 2 H 5 CH 2 NCS 

16 

0.978 

1 .5085 

1 V-145 

1686 

Amyl anisate 
(iso) 

CH 30 C 6 H 4 C 02 C 5 H 11 

(/>) 

20 

1.040 

1 . 5085 


1687 

Tetraethyl benzene 

(C2H5)4C6H2 

(1,2, 3.4) 

19.6 

0.887 

1 . 5085 

V-455 

1688 

Dimethyl di-n- 
propyl lead 

(CH3)2Pb(C3H7)2 

20 1 

1.627 

1 . 5086 

♦IV 592 

1689 

Butyl phenyl 
ketone (tert) 

C6H5C0C(CH3)3 

19.2 

0.968 

1 .5086 

VI 1-330 

1690 

Diethyl di-iso- 
butyl lead 

(C2H5)2Pb(C4H9)2 

20 

1 .444 

1 . 5086 

•IV 594 

1691 

Eucarvone 

C 10 H 14 O 

21.2 

0.948 

1.5087 

VI 1 151 

1692 

Diethylphthalide 
(3,3,) (m.p. 55°) 

C6H4C0-0-C(C2H5)2 

61 .6 

1 .040 

1 .5087 

XVI 1-325 

1693 

Difurfuryl ether 

(C4H30CH2)20 

20 

1 . 140 

1 . 5088 


1694 

Ethyl hydrogen- 
phthalate 

C6H4(C02C2H5)* 

(C 02 H) ( 0 ) 

22 


1 . 5088 

1 X 797 

1696 

Ethyl toluate (/») 

CH 3 C 6 H 4 C 02 C 2 H 5 

18.2 

1 .03 

1 . 5089 

1 X 484 

1696 

Phenyl-1 -pentene-2 

CeHsCHzCH-.CHCzHs 

16.2 

0.888 

1 . 5089 

V 497 

1697 

Dibromo-1,2- 
me thy 1-2- 
propane 

(CH3)2CBrCH2Br 

20 

1 .759 

1.509 

1 127 

1698 

Pyridine 

C 5 H 5 N 

20 

0.982 

1.509 

XX-181 

1699 

Tri methyl pyrrole 
(2,3,5) 

CH3C:CHC(CH3): 

J 

C(CH3) nh 

1 

15.8 

0.935 

1.509 

XX-177 

1700 

Ethyl pseudocumyl 
ether 

(CH3)3C6H20C2H5 
(1,2, 4, 5) 

20 

0.942 

1.509 

VI-510 

1701 

Methyl phenyl- 
acetate 

C 6 H 5 CH 2 CO 2 CH 3 

16 

1 .044 

1.5091 

1 X-434 

1702 

Methyl tri-n-propyl 
lead 

(C3H7)3PbCH3 

22.3 

1 .522 

1 .5091 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Substcmcc 

Formula 

i,°C. 

d4‘ 

no*' 

Beil. Ref. 

1703 

Santalol 

C 15 H 24 O 

20 

0.972 

1 .5091 

VI-658 

1704 

Trimethyl propyl 
lead 

(CH3)3PbC3H7 

20 

1.767 

1 .5095 

♦IV-592 

1705 

Triethyl iso-amyl 
lead 

(C2H5)3PbC5Hn 

20 

1 .484 

1 . 5099 

* IV- 595 

1706 

Phenylacetic acid 
(m.p. 77°) 

C 6 H 5 CH 2 CO 2 H 

79.8 

1 .081 

1 .51 

1 X-431 

1707 

Toluic acid (m) 
(m.p. 110°) 

CH 3 C 6 H 4 CO 2 H 

111.6 

1.054 

1 .51 

1 X-475 

1708 

Ethoxy o-xylene 

(CH3)2C6H30C2H5 

(1.2,3) 

20 

0.952 

1.510 

VI-480 

1709 

Ethoxy o-xylene 

(CH3)2C6H30C2H5 

(1,2,4) 

20 

0.950 

1 .510 

V 1-481 

1710 

■Ethylbenzoic acid 
(o) (m.p. 68 °) 

C 2 H 5 C 6 H 4 C 02 H 

99.6 

1.042 

1 .5101 

1 X-526 

1711 

Ethyl-pseudo- 
cumene (sym) 

(CH 3 ) 3 C 6 H 2 C 2 H 5 
( 1 . 2 , 4, 5) 

15.8 

0.887 

1 .5105 

V-442 

1712 

Dibromohexano 

(1.6) 

(CH 2 CH 2 CH 2 Br )2 

15 

1.595 

1.5111 

1-145 

1713 

Ethyl tri-n-propyl 
lead 

(C 2 H 5 ) Pb(C 3 H 7)3 

21.3 

1 .485 

1 .5115 


1714 

Pentachloro- 
propane ( 1 , 1 , 2 ,- 
3,3) 

HCCI 2 CHCICHCI 2 

20 

1 .6 

1.512 

*1-34 

1715 

Toluic acid (o) 

(m.p. 105°) 

CH 3 C 6 H 4 C 02 H 

114.6 

1 .062 

1.512 

1 X-462 

1716 

Di meth yl-2,7-totra- 
hydroindazole 

CH3N-CH:C6H7- 

L 

(CH 3 ):N 
J 

20 

1 .012 

1.512 


1717 

Tetramethyl lead 

(CH3)4Pb 

20 

1.995 

1 .5120 

IV-639 

1718 

Methoxy o-xylene 
(oic) (m.p. 29°) 

(CHJ) 2 C 6 H 30 CH, 

(1.2,3) 

39.7 

0.960 

1 .5120 

VI-480 

1719 

Diethyl propyl iso- 
butyl lead 

(C2H5)2(C3H7)- 

(C 4 H 9 ) Pb 

20 

1.489 

1.5120 


1720 

Hydroxymethyl- 

ene- 1 -cyclo- 

hexanone -2 

CH 2 (CH 2 ) 3 C 0 C: 

1 - -.J 

CHOH 

20.5 

1 .085 

1 .5122 

VI 1-558 

1721 

Methyl jSoresyl 
ether 

CH 3 OC 6 H 4 CH 3 

19.3 

0.97 

1.5124 

VI-392 

1722 

Tetramethyl- 1 , 1 ,- 

3,6-6thylidene-4- 

cyclohexadiene- 

2,5 

(CH3)4C6Hi:CHCH3 

20 

1 

0.880 

1.5125 


1723 

Amyl phenyl 
ketone (iso) 

CsHnCOCeHs 

15(?) 

0.962 

1 .5125 

VI 1-334 

1724 

Methyl o-methoxy- 
hydrocinnamate 

CH30C6H4CH2CH2- 

CO 2 CH 3 

18.4 

1 .095 

1.5126 

X-242 

1725 

Triethyl iso-butyl 
lead 

(C 2 H 5 ) 3 PbC 4 H 9 

20 

1.531 

1.5127 

♦IV-594 

1726 

Ethyl mesitylene 

(CH3)3C«H2C2H5 
(1,3, 5, 2) 

16.4 

0.889 

1.5127 

V-442 

1727 

Methyl o-creayl di- 
ketone ethyl 
ether (m.p. 64°) 

(C2H50)(CH3)C6H3- 

COCOCH 3 

65 

1.052 

1.5127 

*VI 11-628 
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INDEX OF REFRACTION— LIQUIDS 


No, 

Substance 

Formula 

/.®c. 

^4* 


Beil. Ref. 

1728 

Dibromoethane 

(1.1) 

CHaCHBrz 

20 

2.055 

1.5128 

1-90 

1729 

Eugenol iso-amyl 
ether 

Cs Hi 1 0 Cio Hi t O 

14.8 

0.973 

1.5128 

VI-964 

1730 

Butyl 

furylacrylate (n) 

C4H30CH:CHC02* 

C 4 H 9 

20 

1.048 

1.5129 


1731 

Ethylthiophene (a) 

CzHsCtCHCHrCH-S 

1 J 

20 

0.992 

1.513 

XVI 1-39 

1732 

Ethoxytoluene (m) 

CH 3 C 6 H 4 OC 2 H 5 

20 

0.949 

1.513 

VI-376 

1733 

Methoxy m-xylene 
(sym) 

(CH3)2C6H30CH3 

(1,3,5) 

20 

0.958 

1.513 

VI-493 

1734 

Tolyl a-ethyl- 
crotonate (p) 

CHjCHrCCCzHs)- 

CO 2 C 6 H 4 CH 3 

20 

1.009 

1 .513 


1735 

Dimethyl-3, 5- 
diethyl-2,6- 
phenol methyl 
ether 

(CH3)2(C2H5)2- 

C 6 HOCH 3 

20 

0.946 

1.513 

♦VI-272 

1736 

Dimethylamino-2- 
xylene (m) 

(CH3)2C6H3N(CH3)2 

(1,3,2) 

20 

0.915 

1.5131 

XII-1108 

1737 

Methyl methyl-/3- 
phenylglycidate 

C6H5C(CH3)*CH* 

L 

(C02CH3)*0 * 

J 

20 

1.123 

1.5131 

XVI 11-306 

1738 

Ethyl iodide 

CH 3 CH 2 I 

18.5 

1.93 

1.5133 

1-96 

1739 

Trimethylbenzene 

(1,2,3) 

(CH3)3C6H3 

19.6 

0.894 

1.5134 

V-399 

1740 

1 

Dimethyl-1, 1- 
ethylideno-4- 
cyclohexadiene- 
2,5 

(CH3)2C6H4:CHCH3 

20 

0.857 

1.5135 

V-427 

1741 

Chloromaleyl 
chloride (uns) 

CIC:CHCCl2-0-C0 

1 1 

j 18.1 

1.605 

1.5136 


1742 

Trimethyl-1,1,2- 

methene-4-cyclo- 

hexadiene-2,5 

(CH3)3C6H3:CH2 

20 

0.866 

1.5139 

V-429 

1743 

( Butyl phenyl 
ketone (iso) 

(CH3)2CHCH2C0- 

CsHs 

15.3 

0.99 

1.5139 

VI 1-329 

1744 

Fluorophenol (m) 

FC 6 H 4 OH 

20 

1.222 

1.514 

♦VI-97 

1745 

Allyloxy m-xylene 
(sym) 

(CH3)2C6H30CH2- 

CHiCHz 

20 

0.948 

1.514 

♦VI-244 

1746 

Propyl anisate 

CH 3 OC 6 H 4 CO 2 C 3 H 7 

(P) 

20 

1.09 

1.514 


1747 

Butyro-o-cresyl 
acetate (o, iso) 

(CH3)(CH3C02)- 

(C3H7C0)C6H3 

(1,2,3) 

20 

1.074 

1.514 


1748 

Ethyl a,a-diethyl 
(o-methoxy- 
benzoyl) acetate 

(C2H5)2C(C02C2H5)- 

COC 6 H 40 CH 3 

20 

1.086 

1.6140 


1749 

Methyl diethyl n- 
propyl lead 

(CH 3 ) (C2H5)2- 
(C3H7)Pb 

22.1 

1.640 

1.5141 


1750 

Ethyl 

iso thiocyanate 

C 2 H 5 NCS 

18 

0.998 

1.5142 

IV-123 

1751 

Dimethyl thro phene 
(2,5) 

(CH3)2C4H2S 

19 

0.994 

1.6142 

XVI 1-41 

1752 

Dimethyl-/J,iS- 

ethyl-oc-styrene 

C«H5C(C2H5);C- 

(CH3)z 

17.5 

0.889 

1.6142 

V-502 




991 


INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

/.°C. 


nn* 

Beil. Ref. 

1753 

Allylbenzene 

CeHjCHzCHrCHz 

20(?) 

0.909 

1.5143 

V-484 

1754 

Methyl benzoate 

CeHsCOzCHa 

18.7 

1.092 

1.5144 

1 X-109 

1755 

Dibromopentane 

(1,5) 

BrCH2(CH2)3CH2Br 

15 

1.70 

1.5146 

1-131 

1756 

Propyl furylacry- 
late (iso) 

C4H30CH:CHC02- 

CH(CH3)2 

20 

1.050 

1.5146 


1757 

Tetramethyl-1,1,- 

3,6-methene-4- 

cyclohexadiene* 

2,5 

(CH3)4C6H2:CH2 

20 

0.877 

1.5147 


1758 

Diethyl di-n-propyl 
lead 

(C2H5)2Pb(C3H7)2 

20 

1.533 

1.5149 

♦IV-592 

1759 

Tetramethyl-1,1,- 

2,6-methene-4- 

cyclohexadiene- 

2,5 

(CH3)4C6H2:CH2 

20 

0.879 

1.5149 


1760 

Methoxy />-xylene 

CH30C6H3(CH3)2 

20 

0.963 

1.515 

VI-494 

1761 

Dimethyl-1, 3- 
ethyl-4-methoxy- 
1 5-benzene 

(CH3)2(C2Hs)- 
(CH 3 O) CeHz 

20 

0.956 

1.515 


1762 

Fluoronitrobenzene 
ip) (m.p. 26°) 

FC«H4N02 

56 

1.30 

1.5150 

V-241 

1763 

I Dimethyl-1, 4-di- 
chloromethyl-4- 
cyclohexene-1- 
one-3 (m.p. 40°) 

(CH3)2C5H5C0- 

CHCI 2 

45.8 

1.207 

1.6151 

VI 1-67 

1764 

Acetoxypropio- 
phenone (a) 

C«H5C0CH(CH3)0- 

OCCH 3 

19.7 

1 

1.113 

1.5153 

♦Vm-547 

1765 

Trimethyl ethyl 
lead 

(CH3)3PbC2H5 

1 20 

i 

1.882 

1.5154 

•IV-591 

1766 

Dimethyl phthalate 

(o) 

C6H4(C02CH3)2 

! 20.8 

1.192 

1.5155 

1 X-797 

1767 

Dihydroxy-2,7- 
naphthalene 
diamyl ether 

CioH« (OC5Hn)2 

99.6 

I 

0.934 

1.5155 



1768 

Heptatriene (1,3,5) 

CH 2 :CHCH:CHCH: 

CHCH 3 

20 

0.764 

1.516 

•1-126 

1769 

1770 

Hemimellitenyl 
ethyl ether 
Phosphorus 
trichloride 

(CH3)3C6H20C2H5 
(1,2, 3,5) 

PCI 3 

20 

14 

0.956 

1.516 

1.516 


1771 

Trimethyl-1, 1,3- 
ethyl idene-4- 
cyclohexadiene- 
2,5 

(CH3)3C6H3:CHCH3 

20 

0.879 

1.5160 

V-442 

1772 

Dihydroxy-1, 5- 
naphthalene 
diamyl ether 
(m.p. 96°) 

CjoHfi (OCsH.Oz 

99.9 

0.941 

1.5160 


1773 

Dimethyl />-toiyl- 
carbinoi 

CH 3 C 6 H 4 COH: 

(CH3)2 

20 

0.977 

' 1.5162 

VI-544 

1774 

Methoxy toluene 
(m) 

CH 3 C 6 H 4 OCH 3 

12.9 

0.978 

1.5164 

VI-376 

1775 

Trimethylstyrene 

(«,/5,/3) 

C6H5C(CH3):C- 

(CH3)2 

20 

0.892 

1.5164 

V-498 
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No. 

Substance 

Formula 

i,°C. 

d4* 

nn* 

Beil. Ref. 

1776 

Bromocrotonal- 
dehyde (a) 

CHsCHiCBrCHO 

23 

1 .566 

1 .5165 

♦ 1-380 

1777 

Methyl benzyl 
ketone 

CH 3 COCH 2 C 6 H 5 

20 

1.028 

1.5168 

VI 1-303 

1778 

Triethyl n-propyl 
lead 

(C2H5)3PbC3H7 

20 

1.589 

1.5168 

♦IV-592 

1779 

Diethylstyrene 

C6H5CH:C(C2H5)2 

18.7 

0.892 

1.5168 

V-502 

1780 

Ethyl methyl-3- 
ethoxy-4- 
benzoate 

(CH3)(C2H50)C6H3- 

C 02 C 2 H 5 

20 

1.057 

1.5169 

♦X-98 

1781 

Methyl-2-tetra- 

hydroindazole 

CHaN-CHrCeHerN 

1 J 

20 

1.030 

1.517 


1782 

Methoxy o-xylene 
(uns) 

(CH3)2C6H30CH3 

(1,2,4) 

20 

0.969 

1 .517 

VI-481 

1783 

Allyl o-cresyl 
ether 

CH 3 C 6 H 4 OCH 2 CH: 

CH 2 

20 

0.965 

1.517 

•VI-171 

1784 

Ethyl m-methoxy- 
benzoate 

CH 3 OC 6 H 4 CO 2 C 2 H 5 

16.4 

1.103 

1 .5170 

X-139 

1785 

Anisolc 

CeHsOCHa 

20.6 

0.994 

1 .5173 

Vl-138 

1786 

Methoxy m-xylene 
(uns) 

(CHjjjCeHjOCHj 

(1,3,4) 

12.9 

0.970 

1 .5173 

V 1-486 

1787 

Methyl benzyl- 
carbinol (d) 

C 6 H 5 CH 2 CHOHCH 3 

20 

0.991 

1.5174 

VI-503 

1788 

Tetrahydrofurfuryl 
benzyl ether 

C4H70CH20CH2- 

CeHs 

20 

1.048 

1 .5174 


1789 

Methyl-1 '-acetoxy- 
2-8tyrene 

CH 3 CO 2 C 6 H 4 CH: 

CHCH 3 

13.5 

1.048 

1.5175 

•VI-284 

1790 

Trimethylaceto- 
phenone (2,4,6) 

(CH3)3C6H2C0CH3 

20 

0.975 

1.5175 

VI 1-332 

1791 

Trichlorocrotonyl 
chloride (y,y,y) 

CbCCHiCHCOCI 

20 

1.528 

1.5176 


1792 

Dimethyl diethyl 
lead 

(CH3)2Pb(C2H5)2 

20 

1.785 

1 .5177 

•IV-591 

1793 

Propiophenone-o- 
carboxylic acid 
(m.p. 93°) 

C 2 HSCOC 6 H 4 C 02 H 

99.1 

1.140 

1 .5177 

X-701 

1794 

Methyl-1-dichloro- 

methyl-1-iso- 

propyJ-4-cycio- 

hexene-3-one-2 

(C3H7)(CH3)C5H5- 

COCHCI 2 

16.8 

1.165 

1 .5177 

VI 1-138 

1795 

Ethoxy allylphenol 

iP) 

C 2 H 50 C 6 H 4 CH 2 CH: 

GHz 

12.2 

0.961 

1 . 51 79 

VI-572 

1796 

Diethyl telluride 

(C2H5)2Te 

15 

1 .599 

1.5182 

1-350 

1797 

Methyl triethyl 
lead 

CH3Pb(C2H5)3 

20 

1 .713 

1.5183 

•IV-591 

1798 

Propyl A-tolyl 
ketone (iso) 

(CH3)2CHC0C6H4* 

CHj 

21.2 

0.968 

1.6187 

VI 1-331 

1799 

Methyl o-cresyl 
ether 

CH 3 OC 6 H 4 CH 3 

15.3 

0.985 

1.5189 

VI-352 

1800 

Dimethyl-1 ,3- 
bromo-4- 
pyrazoie 

CHjN-CHiCBr-C* 

1 

(CH3):N 

J 

20 

1.490 

1 1.519 


1801 

Methyl pseudo- 
cumenyl ether 

(CH3)3C6H20CH3 
(1,2, 4,5) 

20 

0.964 

1.519 

VI-610 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Subnlance 

Formula 

f,°G. 


ni/ 

Beil. Ref. 

1802 

Dichloro-1,2- 

bromo- 1 -ethylene 

CIBrCiCHCI 

16 

1 .91 

1 .5190 

1-190 

1803 

Ethyl benzoyl- 
formate 

CeHsCOCOzCzHs 

25.1 

1.122 

1 .5190 

X-657 

1804 

Propyl phenyl 
ketone (iso) 

(CH3)2CHC0C6H5 

16.6 

0.99 

1 .5192 

VII-316 

1805 

Ethyl p,a,0-tri- 
methylcinnamate 

CH 3 C 6 H 4 C(CH 3 ):C* 
(CH 3 ) CO 2 C 2 H 5 

18.4 

1.003 

1.5192 

*1 X-264 

1806 

Chlorotoluene (p) 

CH 3 C 6 H 4 CI 

24.4 

1 .06 

1 .5193 

V-292 

1807 

Tetraethyl lead 

(CzHsjjPb 

20 

1.653 

1.5198 

1 V-639 

1808 

lonone (fi) 

C,oH,6:CHCOCH3 

18.9 

0.95 

1 . 51 98 

VI 1-167 

1809 

Ethyl-3- methoxy- 
3-phthalide 

C6H4C(C2H5) (O- 
1 

CH3)0C0 

1 

20.4 

1.132 

1.5199 

♦XVII 1-305 

1810 

M6thyl-3-bromo- 
4 -pyrazol 0 
(m. p. 76”) 

CH:CBrC(CH 3 ) : 

N-NH 

1 

99.6 

1.564 

1 .52 

XXIII-61 

1811 

Pen taethyl benzene 

(CaHsIsCeH 

20.3 

0.896 

1.52 

V-471 

1812 

Dibromovalero- 
nitrile (a,0) 

CHjCHzCHBrCHBr- 

CN 

20 

1.756 

1.520 


1813 

Ethyl m-chloro- 
benzoate 

CIC 6 H 4 CO 2 C 2 H 5 

20 

1.181 

1.520 

1 X-338 

1814 

Ethyl phenyl- 
carbinol 

C 2 H 5 CHOHC 6 H 5 

20 

0.996 

1 . 5200 

VI-502 

1815 

Tetramethyl tin 

(CH3)4Sn 

20 (?) 

1.3 

1.5201 

1 V-632 

1816 

Dimethylamino-4- 
xylene (o) 

(CH3)2C6H3N(CH3)2 

(1,2,4) 

20 

0.916 

1 . 5201 

XII-1103 

1817 

Propyl phenyl 
ketone (n) 

C 2 H 5 CH 2 COC 6 H 5 

18.3 

0.990 

1 . 5202 

VI 1-31 3 

1818 

Dibromopropane 

( 1 . 2 ) 

CHjCHBrCHzBr 

20 

1.933 

1 . 5203 

1-109 

1819 

Tetramethyl- 
benzene (1,2, 3,4) 

(CH3)4C6H2 

16 

0.90 

1 . 5203 

V-430 

1820 

Fluoronitro- 
benzene (m) 

FC 6 H 4 N 02 

17.2 

1 .33 

1.5207 

V-241 

1821 

Eugenol acetate 
(m.p. 31*^) 

C 12 H 1 403 

20 

1 .084 

1 . 5207 

V 1-965 

1822 

Acetyl-2-methyl-5- 

tetrahydro- 

indazole 

CH3C0N-CH:C6H7* 

(CH 3 ):N 

1 

20 

1 .079 

1 .521 


1823 

Phenyl ethyl 
alcohol (a) 

C 6 H 5 CHOHCH 3 

20 

1 .01 

1 .5211 

VI 475 

1824 

Ethyl a,/3-di- 
methylcinnamate 

C6H5C(CH3):C- 

(CH3)C02C2H5 

15.2 

1.020 

1 .5212 

♦ I X-260 

1825 

Tetraethyldiamino- 
benzene (o) 

C 6 H 4 IN (C2H5)2j2 

12.6 

0.927 

1.5213 


1826 

Ethyl ^,^-dichloro- 
a(/>-tolyl)- 
propionate 

Cl2CHCH(C6H4- 

CH3)C02C2H5 

18.7 

1.202 

1.5214 

*1 X-214 

1827 

Chlorofumaryl 

chloride 

(ClCCOCl):CHCOCI 

17.6 

1 . 566 

1 .5217 

*11-303 

1828 

Butyro-j>-methoxy- 
toluene (m) (iso) 

CH 3 C 6 H 3 ( 0 CH 3 )C 0 - 

CH(CH3)2 

13.7 

1.024 

1.5218 

♦VII 1-556 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

i,°G. 

d4‘ 

HD* 

Beil. Ref. 

1829 

Dimethyl disulfide 

(CH3S)2 

16 

1 .057 

1.5219 

1-291 

1830 

Dimethyl 

thiophene 

(CH3)2C4H2S 

15 

0.99 

1.522 

XVI 1-40 

1831 

Dimethyl-2,2- 
chloro-5-couma- 
ranone (m.p. 

67®) 

CIC6H3C0C(CH3)20 

1 1 

99.6 

1.148 

1.522 


1832 

Phenyl propiolic 
acetal 

C6Hsc;cch(o* 

C2H5)2 

13 

0.994 

1.5222 

VI 1-383 

1833 

Chlorotoluene (m) 

CH 3 C 6 H 4 CI 

18.7 

1.07 

1.5225 

V-291 

1834 

Acetylsalicylic 
aldehyde (o) 
(m.p. 37°) 

CH 3 C 02 C 6 H 4 CHO 

44.5 

1.158 

1 . 5225 

VI 11-44 

1835 

Thymol (m.p. 52°) 

(CH3)(C3H7): 

C 6 H 3 OH (1,4,3) 

20 

0.969 

1.5227 

VI-532 

1836 

Propyl 

furylacrylate (n) 

C4H30CH:CHC02- 

C 3 H 7 

20 

1.074 

1.5229 


1837 

Benzyl chloro- 
acetate 

CICHzCOzCHzCsHs 

20 

1.2 

1.523 

VI-435 

1838 

Ethyl o-chloro- 
benzoate 

CIC 6 H 4 CO 2 C 2 HS 

20 

1.189 

1.523 

1 X-336 

1839 

Allyl di-o,o-allyl- 
phenyl ether 

(C3H5)2C6H30C3H5 

20 

0.950 

1.523 

* VI-301 

1840 

Estragole 

CH2:CHCH2C6H4- 
OCH 3 (1,4) 

17.5 

0.971 

1 . 5230 

VI-571 

1841 

Pyridazine 

CH:CHCH:CHN:N 

1 1 

23.5 

1.104 

1 .5231 

XXI 11-89 

1842 

Ethyl-1-methyl-4- 

dichloromethyl- 

4-cyclohexen6-1- 

one-3 

(C2H5)(CH3) CsHs* 

COCHCI 2 

17 

1.196 

1.5233 

VI 1-87 

1843 

Ethyl a,j 8 -dibromo- 
7 , 7 -dichloro- 
butyrate 

CUCHCHBrCHBr- 

CO 2 C 2 H 5 

20 

1.830 

1 . 5235 


1844 

Pyrone (1,4) 

(m.p. 32.5°) 

C 5 H 4 O 2 

40.3 

1.190 

1 . 5238 

XVI 1-271 

1845 

Ethyl o-methoxy- 
benzoate 

CH30C6H4C02C2H5 

14.6 

1.116 

1.5238 

X-74 

1846 

Trimethyl-1,4,5- 
dichloromethyl- 
1 -cycle hexene-3- 
one -2 

(CH3)3C5H4COCHCl2 

20 

1.197 

1 .5238 


1847 

Methyl-2-iso- 

propyl- 6 -phenol 

(CH3)(C3H7): 

C 6 H 3 OH 

15.2 

0.987 

1.5239 

VI-626 

1848 

Methyl thiophene 
( 2 ) 

CH 3 C 4 H 3 S 

15.3 

1 . 02 (?) 

1.524 

XVI 1-38 

1849 

Methylthiophene 

(3) 

CH 3 C 4 H 3 S 

14.8 

1 . 02 (?) 

1.524 

XVI 1-38 

1850 

Ethyl >-chloro- 
benzoate 

ClC6H4COeC2H5 

20 

1.181 

1.524 

1 X-340 

1851 

Allylanisole (o) 

CH 30 CeHvCH 2 CH: 

CHi 

20 

0.972 

1.524 

♦VI-282 

1852 

Methyl hemimel- 
litenyl ether 

(CH3)3C6H20CH3 
(1, 2,3,5) 

20 

0.976 

1.524 


1853 

Allyl allylphenyl 
ether (o) 

CH2:CHCH2C«H4- 

OCHzCHrCHz 

20 

0.963 

1.524 

•VI-282 
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No. 

Substance 

Formula 

t°c. 

d4^ 

no* 

Beil. Ref. 

1854 

Dimethyl allyl- 
anisole 

(CH3)2(C3H5)C6H2- 

0CH3(1, 3,4,5) 

20 

0.960 

1.524 

*VI-293 

1855 

Methyl propio- 
phenone-o- 
car boxy late 

C2H5C0C6H4C02- 

CH 3 

15.2 

1.129 

1.5240 

*1 X-334 

1856 

Benzyl cyanide 

CfiHsCHzCN . 

20 

1.018 

1.5242 

1 X-441 

1857 

Methyl o-tolyl 
ketone 

CH 3 COC 6 H 4 CH 3 

16.8 

1.001 

1.5242 

VI 1-306 

1858 

Benzyl acetate 

CeHsCHzOCOCHj 

21 

1 .06 

1 .5242 

VI-435 

1859 

Methyl m-tolyl- 
carbinol 

CH 3 CHOHC 6 H 4 CH 3 

20 

0.993 

1.5243 

•VI-254 

1860 

Dimethyl o- 
toluidine (N) 

CH3C6H4N(CH3)2 

23.3 

0.93 

1.5244 

XI 1-785 

1861 

Methyl isothio- 
cyanate (m.p. 
35°) 

CH 3 NCS 

40 

1.07 

1 .5245 

IV-77 

1862 

Carvacrol 

(CH 3 ) (C 3 H 7 ) C 6 H 3 OH 
(1,4,2) 

18.6 

0.98 

1.5245 

VI-527 

1863 

Chlorotoluene (o) 

CIC 6 H 4 CH 3 

20.2 

1.081 

1 .5247 

V-290 

1864 

Triphenylphos- 
phine (m.p. 79°) 

(C6H5)3P 

69 

1.1 

1.5248 

XV 1-759 

1865 

Dibromopropane 

(1.3) 

BrCH2CH2CH2Br 

15 

1.987 

1.5249 

1-110 

1866 

Ethyl anisate(^) 

CH 3 OC 6 H 4 CO 2 C 2 H 5 

20 

1.106 

1.5249 

X-159 

1867 

Ethyl hydro- 
coumarilate 

C 6 H 4 CH 2 CH(C 02 * 

1 

C2Hs)-0 

J 

13.9 

1.154 

1.5250 

XVI 11-305 

1868 

Propyl ^tolyl 
ketone 

C2H5CH2C0C«H4CH3 

20 

0.97 

1 .5250 

VI 1-330 

1869 

Chlorobenzene 

CcHsCi 

20 

1.107 

1.5251 

V-199 

1870 

1871 

Ethyl salicylate (o) 
Benzyl lactate 

HOC 6 H 4 CO 2 C 2 H 5 

CHjCHOHCOzCHz* 

CeHs 

14.4 

25 

1 

1 1.14 

1 

1.5251 

1.5252 

X-73 

1872 

Phenylacetal- 

dehyde 

C 6 H 5 CH 2 CHO 

19.6 

1 .025 

1.5255 

VI 1-292 

1873 

Ethyl a-thiophene- 
carboxylate 

SCH:CHCH:CC02- 

1 1 

CzHs 

' 20 

1.159 

1.526 

XVI 11-289 

1874 

Benzyl dichloro- 
acetate 

CIZCHCO 2 CH 2 C 6 H 5 

20 

1.3 

1.526 

VI-435 

1875 

Allylthymol 
(o) (1,2, 3,4) 

(CH3)(C3H5) (OH)* 
(C 3 H 7 ) CeHz 

20 

0.966 

1.526 1 


1876 

DlmethyM,7- 
diethyl- 2 , 2 - 
lndanedione-1,3 
(m.p. 51°) 

(CH 3 ) 2 C 6 H 2 C 0 C* 

1 

(C 2 H 5 )aCO 
1 

62.4 

1.017 

1.5260 

•VII-382 

1877 

Furfural (2) 

C 4 H 3 OCHO 

20 

1.159 

1.5261 

XVI 1-272 

1876 

Tropylidene 

HC:(CH)5CH2 

1 1 

20 

0.888 

1.5261 

V-280 

1879 

Ethyl atropate 

C6H5C(:CH2) COz* 

C 2 H 5 

16.1 

1.051 

1.5261 

•1 X-252 

1880 

(a- Hydroxy pro- 
pionyO-^-meth- 
oxytoluene (m) 

(CH3)(CH30)C6H3* 

COCHOHCH 3 

19.2 

1.099 

1.5263 

•VI 11-624 

* 
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No. 

Substance 

Formula 

/,°c. 

rf 4 * 

nz>*' 

Beil. Ref. 

1881 

Allyl 

CHa.-CHCHzNCS 

20 

1 .013 

1.5266 

IV-214 

1882 

isothiocyanate 

Dichlorobenzene 

C6H4CI2 

69.9 

1.4 

1.5266 

V-203 

1883 

(p) (m.p. 53°) 
Phenyl ethyl 

CeHsCHzCHzOH 

18 

1 .02 

1 . 5267 

VI-478 

1884 

1885 

alcohol (P) 
Thionyl chloride 
Ethyl phenyl 

SOCI2 

C2H5COC6H5 

10 

20 

1.011 

1.527 

1 . 5270 

VI 1-300 

1886 

ketone 

Ethyl />-tolyl 

C2H5COC6H4CH3 

20.7 

0.990 

1 .5271 

VI 1-317 

1887 

ketone 

Tolunitrile (o) 

CH3C6H4CN 

23.1 

0.99 

1 . 5272 

1 X-466 

1886 

Dimethylstyrene 

C 6 H 5 CH:C(CH 3)2 

19.6 

0.899 

1.5273 

V-489 

1889 

W) 

Methyl allo-/S- 

C 6 H 5 C(CH 3 ):CHC 02 - 

38.1 

1 .037 

1 . 5276 

♦1 X- 253 

1890 

methylcinnamate 
(m.p. 27°) 
Ethylchavlbeto* 

CH3 

CH2:CHCH2C6H3(0- 

11.5 

1 .013 

1 .5276 


1891 

(1,3,4) 

Dimethyl- 

C2H5) (OCH3) 
CH 3 C 6 H 3 CH(CH 3 )* 

13.7 

1.015 

1 .5279 

* XVI 1-24 

1892 

coumarane (2,5) 

Dibromo-3,4-tri- 

1 

CH2-0 

1 

(CH 3 ) 3 C 6 H 7 Br 2 

18.7 

1.532 

1 . 5281 

•V-17 

1893 

methyl-1, 1,4- 
cyclohexane 

Me thy 1-5-iso- 

CH 3 C 6 H 3 C( 02 C- 

20 

1 .081 

1.5281 

♦XVI 1-69 

1894 

pro pyl- 2 - 

acetoxy-3- 

coumarone 

Methyl />-tolyl 

! 

CH3):C(C3H7)-0 

1 

CH3COC6H4CH3 

22 

0.989 

1.5283 

VI 1-307 

1895 

ketone 

Dlchloro-1,1-/>- 

C2H5CH(C6H4CH3)* 

19.8 

1.112 

> 1 . 5283 

♦V-209 

1896 

tolyI-2-butane 
Elemicin (1,3, 4,5) 

CHCI2 

CHzrCHCHz* 

20 (?) 

1 .063 

1.5285 

VI-1131 

1897 

Ethyl furylacrylate 

C6H2 (OH) 3 
C4H30CH:CHC02* 

20 

1 .09 

1 .5286 

XVI 11-300 

1898 

Nicotine 

C 2 H 5 

C 10 H 14 N 2 

20 

1.009 

1 .5286 

XXI 11-111 

1899 

Thiophene 

CH:CHCH:CHS 

1 1 

19.7 

1.065 

1 .5287 

XVI 1-29 

1900 

Benzyl trichloro- * 

CI 3 CCO 2 CH 2 C 6 H 5 

18.8 

1.38 

1 . 5288 

V 1-436 

1901 

acetate 

(a-Bromo-iso- 

CH3C02C6H3(CH3)- 

25.7 

1 .317 

1 .5288 

♦VI 11-556 

1002 

butyro)-/>-cresyl 
acetate (o) 
Benzonitrile 

COCBr(CH3)2 

CgHsCN 

20 

1 .005 

1 . 5289 

1 X-275 

1903 

Sparteine 

C 15 H 26 N 2 

19 

1.024 

1 . 5289 


1904 

Phenyl-A2-angelo- 

C 6 H 5 CH 2 C:CHCH 2 - 

20 

1.113 

1.529 


1905 

lactone (6) 

Methyl iodide 

1 

co-o 

CH 3 I 

21 

2.277 

1.6293 

1-70 
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No. 

Substance 

Formula 

/,®C. 


riD^ 

Beil. Ref. 

1906 

Di meth y 1-2,7- 
coumarane 

CHaCeHaCHzCH- 

L 

(CH3)-0 

_ J 

13.8 

1 .015 

1 . 5297 

* XVI 1-24 

1907 

Coumaiin 

CH:CHCH:CH- 
L 

o-co 

1 

20 

1.198 

1 .5298 

XVI 1-271 

1908 

Trichloro- 2 , 2 , 2 - 

dibromo- 1 , 1 - 

ethane 

BrzCHCCia 

25.7 

2.3 

1 . 5299 

1-93 

1909 

Veratrole (o) 

C6H4(0CH3)2 

21 

1 .08 

1 .53 

VI-771 

1910 

Phenyl ethylamine 
(/S) 

C 6 H 5 CH 2 CH 2 NH 2 

24(?; 

0.958 

1.53 

XI 1-1096 

1911 

Ethyl eugenyl ether 

C 2 HsOC,oHnO 

18.3 

1 .014 

1.53 

V 1-964 

1912 

T. ichlorobromo- 
methane 

Cl 3 CBr 

20 

1.94 

1 . 5300 

1-67 

1913 

Cuminic aldehyde 

(P) 

(CH 3 ) 2 CHC 6 H 4 CH 0 

20 (?) 

0.978 

1 . 5301 

VI 1-318 

1914 

DimethyW2,4- 

acetophenone 

(CH3)2C6H3C0CH3 

18.6 

0.996 

1 . 5301 

VI 1-324 

1915 

Ethyl- 2 -dimethyl- 
4,6-acetox y-3- 

coumarone 

(CH3)2C6H2C(02C- 

! 

CH3):C(C2H5)-0 

1 

20 

1.078 

1 . 5303 


1916 

Ethoxystyrene (a) 

C^HsCiOCzHs) :CH 2 

17.5 

0.977 

1 .5304 

VI-563 

1917 

Mesitylamine (w) 

(CH3)2C6H3CH2NH2 

20.5 

0.950 

1 .5305 

XII-1163 

1918 

Propenyl-3- 
methoxy-4- 
toluene {iso) 

CH3C(:CH2)- 

CeHsCOCHa) (CH 3 ) 

17.6 

0.966 

1 . 5308 

•VI-288 

1919 

Acetyl tetr ah ydro- 
indazole ( 2 ) 

CHaCON-CH-.CeHsiN 

L 1 

20 

1.119 

1 .531 


1920 

Diethyl-2, 2- 
methyl-5- 

coumaranone 

CHjCfiHjCO- 

! 

C(C2H5)2*0 

22.6 

1.032 

1 .531 


1921 

Ethyl benzoyl- 
acetate 

CeHsCOCHzCOz- 

C 2 H 5 

16 

1.12 

1.5312 

X-674 

1922 

Pseudoionone 

Cl 3 H 20 O 

18.8 

0.90 

1.5312 

1-757 

1923 

Di-(l-chloroethyl) 

sulfide 

(CH3CHC1)2S 

20 

1.27 

1.5313 ! 


1924 

Propio-j>-methoxy- 
toluene (m) 

(CH30)(CH3)C6H3- 
COC 2 H 5 (4,1,3) 

20 

1 .047. 

1.5313 

VI 11-120 

1925 

Ethyl benzoyl- 
formylacetate 

CeHsCOCHcCHO)- 

CO 2 C 2 H 5 

24.9 

1.140 

1 .5313 


1926 

Dimethyl phenyl- 
carbinol 

C6H5C0H(CH3)2 

18.5 

0.972 

1.5314 

VI-506 

1927 

Methyl- 1 '- 
methoxy- 2 - 
styrene 

CH30C6H4C(CH3): 

CHz 

19 

0.99 

1 .5315 

VI-572 

1928 

Ethyl 1-methyl- 
cyclohexene- 1 - 
methene-3- 
car boxy late 

CHjCsHriCHCOz- 

C 2 H 5 

20 

0.998 

1.5319 

1 X-82 

1929 

Valero->-cre8ol 
(o) (iso) 

(CH3)2CHCH2C0- 
C«H3(0H) (CHj) 

20 

1.028 

1.5320 

•VI 11-567 
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No. 

Substance 

Formula 

£°C. 


nn* 

Beil. Ref. 

1930 

Dimeth y 1-2,5- 
ethoxy-2- 
coumaranone 

OriaCeHaCOC- 

1 

(CHa) (0C2H5)*0 

J 

14.1 

1.103 

1.5322 

♦XVI 11-304 

1931 

Fluoronitro- 
benzene (o) 

rr.6H4N02 

17.2 

1.338 

1.5323 

V-241 

1932 

Phenylnitrc- 

methans 

4)6H5CH2N02 

20 

1.16 

1 .5323 

V-325 

1933 

Methyl-r-ace*o t>- 
3-styrene 

CH3C02C6H4C- 

(CHa) :CH2 

14.1 

1.061 

1.5325 

•VI-285 

1934 

Dimethyl me-fcj'y 

(CH3)2Hg 

22.2 

2.954 

1 .5327 

1 V-678 

1935 

Methyl m-tolyl 
ke to no 

CH 3 COC 6 H 4 CH 3 

15.3 

1.011 

1 .5327 

VI 1-307 

1936 

Methyl-diohloro- 
methyl-keto- 
di'nydrobenzene 
(o) (m.p. 33°) 

^CHa) (CHCl2)CCO* 

CH:CHCH:CH 

1 

33.5 

1.270 

1'.5328 

VI 1-149 

1937 

AMyl guaiacyl 
ether 

CH30C«H40CH2- 
CH:CH2 (1,2) 

20 

1.054 

1.533 

VI-772 

1938 

Mesityloxide 
oxime benzy* 
ether (a) 

(CH3)2C:CH(CH3): 

NOC 7 H 7 

20 

0.987 

1.533 

VI-441 

1939 

Hexahydro- 

naphthalene 

CjoHi4 

18.4 

0.94 

1.5331 

V-433 

1940 

Methyl j!>-tolyl- 
carbinol 

CH 3 CHOHC 6 H 4 CH 3 

20 

1.003 

1 .5332 

VI-508 

1941 

Sparteine (iso) 

C 15 H 26 N 2 

17 

1.028 

1.5332 


1942 

Dimethyl-1 ,5- 
dichloromethyl- 
1-cyclohexadiene- 
3,5-one-2 

(CH3)2(CHCI2)- 

C 5 H 3 CO 

20 

1.225 

1.5336 


1943 

Ethyl /S-ethoxy- 
cinnamate 

C6H5C(0C2H5) :CH- 
CO 2 C 2 H 5 

16 

1.074 

1.5336 

X-301 

1944 

Dibromopropylene 
(1,2) (cis) 

CaH4Br2 

17.4 

2.02 

1.5337 

1 

1945 

Acetophenone 

CHjCOCeHs 

18.8 

1.03 

1 . 5338 

VI 1-271 

1946 

Methyl- 
coumarane (2) 

C«H4CH2CH(CH3) -o 

1 1 

13.7 

1.036 

1.5338 

♦XVI 1-23 

1947 

Dimethylstyrene 

C 6 H 5 C(CHa):CH- 

CH 3 

19.7 

0.910 

1.5339 

V-488 

1948 

Benzylazide 

C 6 H 5 CH 2 N 3 

24.9 

1.066 

1.5341 

V-350 

1949 

Dimethyl-1,3- 

phenyl-5- 

cycloh6X6n6-3 

(CH3)2(C6H5)C6H7 

20 

0.942 

1.5341 


1950 

Methyl-dichloro- 
methyl-keto- 
dihydrobenzene 
ip) (m.p. 65°) 

(CH3)(CHCl2)- 

CCH:CHCOCH:CH 

1 1 

56.2 

1.26 

1.5342 

VI 1-149 

1951 

Methyl o-methoxy- 
benzoate 

CH 3 OC 6 H 4 CO 2 CH 3 

19.5 

1.157 

1.6342 

X-71 

1952 

Ethyl-2-methyl-5- 

acetoxy-3- 

coumarone 

CH3C6H3C(02C- 

1 

CH3):C(C2H5) -O 
) 

20 

1.107 * 

1.5343 

•XVI 1-68 

1953 

Ethylbenzoic acid 
(m) (m.p. 47°) 

C2HBC6H4CO1H 

100 

1.042 

1.6345 

IX-528 




INDEX OF REFRACTION— LIQUIDS 


99!r 


No. 

Substance 

Formula 

£°C. 

<£ 4 * 


Beil. Ref. 

1954 

Methyl o-methyl- 
styrene (p) 

CH3C6H4C(CH3): 

GHz 

18.7 

0.902 

1.5345 

V-490 

1955 

Nitr ©toluene (p) 
(m.p. 62°) 

CH 3 C 6 H 4 NO 2 

62.5 

1.13 

1 . 5346 

V-323 

1956 

o- (a- H y d rox y-iso- 
butyro)-p-cre 8 ol 
(m.p. 55°) 

(CH3)2C0HC0* 
C6H3(0H) (CH 3 ) 
(2,1,4) 

54 

1 .094 

1 .5347 

*VI 11-624 

1957 

Ethyl-2- 

tetrahydro-5,6, 

7,8-naphthalene 

C 2 H 5 C 10 H 11 

17.6 

0.950 

1 .5347 


1958 

Methylstyrene (a) 

C6H5C(CH3) :CH2 

19.8 

0.908 

1 .5349 

V-484 

1959 

Ethyl A2-dihydro- 
a-naphthoate 
(labile) 

C 10 H 9 CO 2 C 2 Hs 

20 

1 .089 

1.535 


1960 

Benzaldoxime 
ethyl ether (a) 

CfiHsCHiNOCzHs 

21.7 

0.992 

1.5350 

VI 1-223 

1961 

Hydrindene (1,2) 

C 6 H 4 CH 2 CH 2 CH 2 

20.8 

0.96 

1.5351 

V-486 

1962 

Methoxyphthalide 

(a) 

C 6 H 4 C 0 - 0 -CH( 0 - 
L J 

CH 3 ) 

22.8 

1.215 

1.5352 

XVIII-17 

1963 

Creosol 

CH 30 C 6 H 3 (CH 3 ) 0 H 

(3,1,4) 

25 

1 .09 

1.6353 

VI-878 

1964 

Hydroxy-ot- 

dimethoxy-2,5- 

propiophenone 

(CH 30 ) 2 C 6 H 3 C 0 - 

CHOHCH 3 

13.4 

1.149 

1 . 5353 

•Vm-690 

1965 

Butyro->-cresol 
(o) (iso) 

(CH3)2CHC0C6H3* 

(CH3)0H 

21 .3 

1 .043 

1 . 5355 

♦VI 11-556 

1966 

Methyl-2-/crt- 

butyl-5- 

coumarone 

(CH3)3CC6H3CH: 

1 

C(CH3)-0 

4 

20 

0.988 

1 . 5355 


1967 

Phthallde 
(m.p. 73°) 

C6H4CH2-0-C0 

1 1 

99.1 

1.164 

1 . 5356 1 

XVI 1-310 

1968 

Hydroxypropio- 
phenone (a) 

C 6 H 5 COCHOHCH 3 

22.8 

1.104 

1 . 5356 

•VI 11-547 

1969 

Hydrocinnamyl 

alcohol 

C 6 H 5 CH 2 CH 2 CH 2 OH 

20 

1 .008 

1.5357 

VI-503 

1970 

Dimethyl- 
coumarane (5,7) 

CtoHizO 

18.9 

1.026 

1 . 5358 

♦XVI 1-24 

1971 

Ethyl ^chloro- 
a(>-tolyl)- 
acrylate 

CH3C6H4C(:CHCI)- 

CO 2 C 2 H 5 

\ 

19.7 

1.136 

1.5358 

♦IX-257 

1972 

Fluoroaniline (p) 

FC 6 H 4 NH 2 

20 

1.152 

1.536 

XI 1-697 

1973 

Valerothienone 
(a) (iso) 

C^HgCOC-.CHCH: 

1 

CH-S 

20 

1.062 

1 . 536 


1974 

Ethyl di methyl- 
2, 5-coumaranono- 
3-carboxylat6-2 

CHzCsH^COC(CH3)• 

1 

(C02C2H5)-0 

J 

20 

1.161 

1 .536 

•XVI 11-492 

1975 

Dimethyl-2,5- 

othyl-2- 

coumaranone 

CH3C6H3C0(CH3)- 
1 

(CzH,)-© 

J 

19.6 

1.056 

1.5360 

•XVI 1-168 
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No. 

Substance 

Formula 

i°C. 

rf4* 

riD^ 

Beil. Ref. 

1976 

Ethyl methyl-2- 
coumarane 

carboxyIate-5 

CzHsOzCCfiHaCHa- 

1 

CH(CH3)-0 

J 

14.3 

1.118 

1 . 5363 

* XVI 11-442 

1977 

Anthracene 
octahydrido 
(m.p. 71°) 

C 14 H 18 

88.8 

0.965 

1 . 5363 

V-526 

1978 

Xylylamine (/>) 

CH 3 C 6 H 4 CH 2 NH 2 

20 

0.952 

1 . 5364 

XII-1141 

1979 

Methyl benzoyl- 
acetate 

C 6 H 5 COCH 2 C 02 CH 3 

24.7 

1.15 

1.5365 

X-673 

1980 

Ethyl ethyl-2- 
coumaranone-3- 
carboxylate-2 

C6H4C0C(C2H5)- 
L 

(C02C2H5)*0 

J 

18.6 

1 .155 

1 .5366 

* XVI 11-491 

1981 

Methoxyaceto- 
phenone (m) 

CH 30 C 6 H 4 COCH 3 

19 

1 .094 

1 .5367 

VI 11-86 

1982 

Phenylisocyanate 

CeHsNiCO 

19.6 

1 .096 

1 . 5368 

XI 1-437 

1983 

Dibromopropylene 
(1,2) (trans) 

C 3 H 4 Br 2 

17.4 

2.02 

1 .5369 


1984 

Butyro-o-cresol 
(o) (iso) 

(CH3)2CHC0C6H3- 

(CH3)0H 

20 

1 .047 

1.537 


1985 

Diethyl dithio- 
carbonate 

CO (SC2H5)2 

18.2 

1 .084 

1 . 5370 

111-210 

1986 

Cresol (o) 

(m.p. 30°) 

CH 3 C 6 H 40 H 

40 

1.04 

1 .5372 

VI -349 

1987 

Methyl-2- 

tetrahydro-5,6, 

7,8-naphthalene 

CH3C6H3CH2CH2- 

1- . . 

CH 2 CH 2 

1 

15.1 

0.954 

1 . 5372 


1988 

Triethyl tin 

I(C2H5)3Snl2 

17.8 

1.4 

1 . 5374 

1 V-638 

1989 

Ethyl phenyl- 
carbamate 
(m.p. 52°) 

C 6 H 5 NHC 02 C 2 H 5 

30.4 

1.106 

1 .5376 

j XI 1-320 

1990 

Methyl salicylate 

(o) 

HOC 6 H 4 C 02 CH 3 

18.1 

1.186 

1 . 5377 

X-70 

1991 

Methoxy-6- 

methyl-3- 

acetophenone 

(CH 3 O) (CH 3 )C 6 H 3 - 
COCH 3 

13.8 

1 .069 

1 . 5377 

♦VIII-549 

1992 

Epidibromohydrin 

(P) 

BrCH 2 CH:CHBr 

25 

1.995 

1 . 5378 

1-201 

1993 

Methyl j^cresyl 
diketone methyl 
ether (m.p. 60°) 

CH3C6H3(0CH3)- 

COCOCH 3 

16 

1.119 

1 . 5378* 

*VI 11-628 

1994 

Ethylene bromide 

BrCH2CH2Br 

20 

2.182 

1 . 5379 

1-90 

1995 

Methoxyaceto- 
phenone (o) 

CH 3 OC 6 H 4 COCH 3 

23.6 

1.085 

1 .5379 

VI 11-85 

1996 

Hydrindone (P) 
(m.p. 58°) 

C 6 H 4 CH 2 COCH 2 

1 - 1 

66.3 

1 .07 

1.538 

VI 1-363 

1997 

Allyl-o-cresol (o) 

CH2:CHCH2C6H3: 
(CH3)0H (1,2,3) 

20 

1.000 

1 .538 

♦VI-287 

1998 

Apiol (m.p. 30°) 

C6H(02CH2) (O- 

CH3)2C3H5 

14 

1.176 

1.5380 

♦XI X-642 

1999 

Methyl-or-benzoyl- 

<x-acetone 

C6H5C0CH(CH3)' 

COCH 3 

20 

1.079 

1.5382 

♦VI 1-369 


^Supercooled. 
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No. 

SubBtance 

Formula 

l°C. 


riD^ 

Beil. Ref. 

2000 

Di methyl-2, 5- 
methoxy-2- 
coumaranone 

CHaCeHaCOC- 

(CH3)0CH3 

22.6 

1.130 

1 . 5383 

*XVm--304 

2001 

Methyl eugenyl 
ether 

CHarCHCHaCsHa (O- 
CH3)2 (1,3,4) 

17 

1 .036 

1 . 5383 

VI-963 

2002 

Ethylstyrene (P) 

CfiHsCHiCHCzHs 

20 

0.910 

1 . 5387 

V-487 

2003 

Pyridyl-a-aldehyde 

CfiHsON 

18.5 

1.13 

1 . 5389 

♦XXl-287 

2004 

Dimethyl-2,5- 

acetoxy-3- 

coumarone 

(m.p. 29°) 

CHaCeHaCCOzC- 

i 

CH 3 ):C(CHa )-0 
J 

20 

1 .132 

1 . 5389 

* XVI 1-66 

2005 

Diethyl benzal- 
malonate 
(m.p. 32°) 

C6H5CH:C(C02- 

C2H5)2 

20.4 

1.105 

1 .5389 

1 X-892 

2006 

Allylfluaiacol (o) 

CH 2 :CHCH 2 - 

C 6 H 3 ( 0 CH 3 ) 0 H 

20 

1 .066 

1.539 

♦VI-461 

2007 

Dimethyl-2, 6- 
ethyl-3- 
chromanone 

CHaCeHaCOCH- 
L 

(C2H5)CH(CH3)*0 

J 

21 

1 .063 

1.539 


2008 

Safrole 

CHz.Oz.CeHaCaHs 

19 

1 .097 

1 . 5390 

XI X-39 

2009 

Ethyl methyl-2- 
coumaranone-3- 
carboxylate-2 

C6H4C0C(CH3)- 

1 J 

(CO 2 C 2 H 5 ) 

16.7 

1 .192 

1 . 5390 

♦XVIII-491 

2010 

Methyl allo-iS- 
rnethyl-o- 
methoxy- 
cinnamate 
(m.p. 44°) 

CH30C6H4C(CHa): 

CHCO 2 CH 3 

17 

1 .098 

1 . 5390 

* X-138 

2011 

Benzyl chloride 

C 6 H 5 CH 2 CI 

17.4 

1.103 

1 .5391 

V~292 

2012 

Butyroanisole (/>) 
{iso) 

(CH 3 ) 2 CHC 0 - 

C 6 H 4 OCH 3 

16.6 

1 .050 

1 .5393 

♦VI 11-553 

2013 

Diethyl-2,2- 

indanedione-1,3 

C6H4C0C(C2H5)2C0 

L- J 

20 

1 .064 

1 . 5393 

•VI 1-381 

2014 

Tetrae thy Idiami no- 
naphthalene 
(1,4) (m.p. 47°) 

C,oH6lN(C2H5)2l2 

99.6 

0.932 

1 . 5394 


2015 

Benzyl alcohol 

C 6 H 5 CH 20 H 

20 

1.043 

1 . 5396 

VI 428 

2016 

Chavibetol (1,3,4) 

CH2:CHCH2- 
C6H3(0H) (OCHa) 

16 i 

1.065 

1.5397 

VI-963 

2017 

Diethyl mercury 

(C2H5)2Hg 

23.2 

2.423 

1 . 5399 

1 V 679 

2018 

Phenol (m.p. 42°) 

CfiHsOH 

45 

1 .07 

1.54 

VI-113 

2019 

Guaiacol (o) 

(m.p. 28°) 

CH 3 OC 6 H 4 OH 

? 

1.1 

1.54 

1 

VI-768 

2020 

Hydroxyaceto- 
phenone (m) 
(m.p. 95°) 

HOC 6 H 4 COCH 3 

109 

! 

1.099 

1.54 

VIM-86 

2021 

Butyro-m-cresol 
(o) (iso) 

(CH3)2CHC0C6H3: 
(CHa) (OH) 

20 

1 .042 

1.540 


2022 

Diallylphenol (o,o) 

(CH2:CHCH2)2; 

CsHaOH 

20 

0.988 

1 . 540 

•VI-301 

2023 

Hydroxydiethyl- 

aceto->-cresol 

(a) 

(C2H5)2C0HC0* 

C6H3(CH3)0H 

(1,3,6) 

21.1 

1.080 

1.540 
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INDEX OF REFRACTION— LIQUIDS 


2024 Propyl- (2, iso)~ 
diinethyl-4,6- 


(CH3)2C6H2C0CH- 


(C3H7)-0 


2025 Dimethyl-2, 4-iso- (CH 3 )(C 3 H 7 ): 


pro py 1-7- 


C6H2CH;C(CH3)*0 


2026 Tetrahydro- C 6 H 4 CH 2 (CH 2 ) 2 CH 2 

naphthalene ^ ^ 

(1,2, 3,4) 

2027 Methylcoumaran CH 3 C 6 H 4 CH:CH *0 

(5) > J 

2028 Trimethyl CH 3 C 6 H 3 COC* 

coumaranone ^ 

(2,2,5) (CH3)2*0 


Ethyl methyI-5- 
ethoxy-3- 
coumarilate 
(m.p. 47°) 
Fluoroanlline (o) 
Tolualdehyde (m) 
Dimethylaceto- 
phenone (3,4) 
Dimethyl-2,2- 
hydrindone-1 
(m.p. 44°) 
Methyl 0,p- 
dimethyl- 
cinnamate 
(m.p. 45°) 
Dimethyl-1, 3- 
tetrahydro-5,6, 
7,8-naphthalene 


CH3C6H3C(0C2H5): 

I 

C(C02C2H5) -O 
i 

FC6H4NH2 

CH3C6H4CHO 

(CH3)2C6H3C0CH3 


C6H4CH2C(CH3)2C0 


CH3C6H4C(CH3): 

CHC 02 CH 3 


(CH3)2C6H2CH2- 

I 

CH2CH2CH2 


•XVm-460 


•XI 1-296 
VI 1-296 
VI 1-323 


Benzal bromide 
Methyl o-phthal- 
aldehyde- 
carboxylate 
Me thy l-4-al I y 1-2- 
phenol 

Triallylphenol 
( 0 , 0 , />) 
Hydroxy-6- 
me thy 1-3- 
acetophenone 
(m.p. 50°) 
Diethylanillne 
Tri methyl-2, 4,5- 
acetophenone 
Diethyl phthalyl- 
malonate 
(m.p. 75°) 
Eugenol (1,3,4) 


CfiHsCHBrz 

HCOC6H4CO2CHJ 


CH3C6H3(0H)CH2- 

CH:CH2 

(C3H5)3C6H20H 

CH3C6H3 (OH) CO- 
CH3 


C6H5N(C2H5)2 

(CH3)3C6H2C0CH3 

C6H4C0-0-C:C(C02- 
1 I 

C2 Hs) 2 

C6H3(C3H5) (O- 
CH3)0H 


XM-164 
VI 1-333 
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No. 

2045 

2046 

2047 

2048 

2049 

2050 

2051 

2052 

2053 

2054 

2055 

2056 

2057 

2058 

2059 

2060 

2061 

2062 

2063 

2064 


ENDEX OF REFRACTION— LIQUIDS 


Substance 

Formula 

<,°c. 


riD^ 

Beil. Ref. 

Mothyl-1'- 

methoxy-3- 

CH30C6H4C(CH3): 

CHz 

20(?) 

0.99 

1.5417 

VI-573 

styrene 






Methyl-4-ethyl- 
a-chloro- ! 

CH3C6H4C(C2H5): 

CHCI 

19.9 

1 .036 

1.5418 

• V-239 

/S-styrene i 






Butyrothienone 

(a) 

C3H7C0C:CHCH: ! 

L 

CH*S 

20 

1 .098 

1 .542 


Trithioacetone 

(CH3CSCH3)3 

20 

1 .068 

1 .542 

XI X-389 

Coumaran 

C6H4CH2CH2-0 

1 1 

19 

1 .057 

1 .5420 

XVI 1-50 

Methylchromano 

(6) 

1 

CH3C6H3CH2CH2* 

1 

CH2-0 

J 

14.3 

1 .037 

1 .5421 

•XVI 1-24 

Methoxystyrene 

(a) 

Cresol (m) 

C6H5C(0CH3) :CH 2 

20 

1 .00 

1.5422 

VI-563 

CH 3 C 6 H 4 OH 

18 

1 .04 

1.5425 

VI-373 

Homocatechol 
(m.p. 65°) 

CH3C6H3(0H)2 

(1,3,4) 

73.6 

1.129 

1 . 5425 

VI-878 

Nitrophenetole (o) 

C 2 H 5 OC 6 H 4 NO 2 

20 

1.19 

1 . 5425 

VI-218 

Trimethyl-2', 2',5- 
methoxy-2- 

CH3(CH30)C6H3- 

CH:C(CH3)2 

17.1 

0.968 

1.5425 

•VI-293 

styrene 






Ethyl a-ethyl* 
cinnamate 

C6H5CH:C(C2Hs)- 

CO 2 C 2 H 5 

13.8 

1 .025 

1 . 5425 

•1 X-259 

DimethyM,6- 

ethyl-2- 

(CH3)2C6H2C0CH- 
1 

20 

1 .067 

1 .5426 


coumaranone 

(C2H5)-0 
. J 





Dimethyl-3,3- 

hydrindone-1 

C«H4C(CH3)2- 

u 

CH 2 CO 
1 

20 

1 .027 

1.5427 


Methyl-or-acetoxy- 

|3-styrene 

C6H5C(CH3):CH0* 

OC-CHj 

15.2 

1 .057 

1.5428 

•VI-285 

Tetramethyl-2,2,4, 
6-coumaranone 
(m.p. 41°) 

(CH3)2C6H2C0- 

1 

C(CH3)2-0 

1 

20 

1.060 

1 .5428 


Methyl-5-£so- 

propyl-2- 

CHaCfiHaCOCH- 
1 

13.8 

1 .071 

1.5429 

•XVI 1-69 

coumaranone 
(m.p. 26°) 

(C3H7)-0 
1 





Ethyl o-bromo- 

BrC6H4C02C2H5 

20 

1 .439 

1.543 

1 X-348 

benzoate 






Ethyl m-bromo- 

BrC€H4C02C2H5 

20 

1.430 

1.543 

1 X-350 

bonzoate 






Carvacrylamine 

(1,2,4) 

C6H3(CH3)(NH2)- 

(C 3 H 7 ) 


0.995 

1 . 543 

XI 1-1171 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

t°c. 

rf4» 

no* 

Beil. Ref. 

2065 

Amylindazole- 
car boxy late 
(2) {iso) 

r~ 

CsHaCH-NCCOz* 

1 

CsHiO-N 

1 

15.1 

1.110 

1 .543 


2066 

Acetylene 
di bromide (cis) 

BrCH:CHBr 

17.5 

2.271 

1 .5431 

1-190 

2067 

Di methy 1-2,5- 
ethyl-3- 
coumarone 

CHsCsHbCCCzHs): 

C(CH3)-0 

1 

20 

1 .003 

1 .5433 


2068 

Dimethyl-2,6- 

octatriene-3,5,7 

(CH3)2CHCH:CH- 

CH:C(CH3)CH: 

GHz 

20 

0.809 

1.5436 


2069 

Ethyl tribromo- 
acetate 

Br3CC02C2H5 

12.5 

2.2 

1 . 5438 

1 1-221 

2070 

Trimethyl-1, 2,3- 
(/S./S-dichloro- 
ethyl)-5- 
benzene 

(CH3)3C6H2CH2CH: 

Cl2 

20 

1.144 

1.5439 


2071 

Chromane 

C6H4CH2CH2CH2-0 

1 1 

20 

1 .059 

1.544 

XV 11-52 

2072 

Dimethyl-1, 3-d i- 
chloromethyl-1- 
cyclohexadiene- 
2,5-one-4 
(m.p. 56°) 

(CH3)2CsH3COCHCl2 

20 

1.241 

1.5440 

VII-150 

2073 

Methyl-5-6thoxy- 

3-coumarone 

CH3C6H3C(0C2H5): 

1 

CH-O 

16.6 

1 .083 

1.5440 

♦XVII-61 

2074 

D i methyl-2, 5- 
methoxy-3- 
coumarone 

CH3C6H3C(0CH3): 

1 

C(CH3)-0 

1 

19 

1 .081 

1.5440 

* XVll-65 

2075 

Benzylamine 

CeHsCHzNHz 

19.5 

0.980 

1 .5441 

XII-1013 

2076 ■ 

Allyl phenol (A) 

CH 2 :CHCH 2 C 6 H 40 H 

18 

1 .02 

1.5441 

VI-571 

: 2077 

Thiophosgene 

SCClz 

15(?) 

1.509 

1 . 5442 

111-134 

2078 

Benzyl-1-cyclo- 

hexene-1 

CgHsCHzCiCH- 

(CH2)3CH2 

14.1 

0.969 

1 . 5443 

V-524 

2079 

Methylstyrene (p) 

CH3C6H4CH:CH2 

16.4 

0.900 

1 .5447 

V-485 

2080 

Methylphthalide 

C6H4C0-C)«CH(CH3) 

20 

1.158 

1 . 5447 

XVI 1-318 

2081 

Styrene 

C6H5CH:CH2 

19.9 

0.907 

1 . 5449 

V-474 

2082 

Allyl phenol (o) 

CH 2 :CHCH 2 C 6 H 40 H 

20 

1 .021 

1 .545 

*V 1-282 

2083 

Propyl-a-aoeto- 

Qt'-thienone 

C3H7C:CHCH;C- 

1 

(C0CH3)-S 

1 

20 

1 .061 

1.545 

XVI 1-300 

2084 

Methyl-5-n-propyl- 

2-coumaranone 

CH3C6H3COCH- 

1 

(C3H7)-0 

1 

20 

1 .064 

1.545 
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No. 

Substance 

Formula 

t°C. 


HD*- 

Beil. Ref. 

2085 

Dihydroxy-2, 3- 
naphthalene 
diamyl ether 

CioHe (OCsHn )2 

20 

0.991 

1.545 


2086 

Ethyl allo- 
cinnamate 

CeHsCHrCHCOzCzHs 

20 

1.048 

1 .5451 

I X-594 

2087 

Fluoroaniline (m) 

FCfiH^NHz 

20 

1.16 

1 .5455 

Xll~597 

2088 

Benzaldehyde 

CeHsCHO 

19.5 

1 .049 

1.5456 

VII-174 

2089 

Ethyl ^-methyl- 
cinnamate 

C6H5C(CH3):CHC02- 

C 2 H 5 

16.6 

1 .039 

1 .5456 

1 X~614 

2090 

Amylindazole 
(1 ) (ISO) 

C6H4CH:N-N-CsHn 

1 1 

20 

1.001 

1.546 


2091 

Methyl-/5-phenyl- 

M-oxazoiine 

N:C(C6H5)-0-CH- 

L_ 

(CH3)*CH2 

1 

22.9 

1 .070 

1 . 5460 

XXVI 1-51 

2092 

Ethyl dimethyl- 
3, 5-coumarilate 
(m.p. 55°) 

CHaCeHaCCCHj) :C- 
L 

(C 02 C 2 H 5)'0 
J 

59 

1 .093 

1 . 5464 

XVIII-310 

2093 

Homosalicyl- 
aldehyde (p) 
(m.p. 56°) 

H0C6H3(CH3)CH0 

(6,3,1) 

59.2 

1 .091 

1 . 5466 

VI 11-100 

2094 

Methoxyaceto- 
phenone (p) 

(m.p. 38°) 

CH 3 OC 6 H 4 COCH 3 

41 .3 

1 .082 

1.5468 

VIII-87 

2095 

Tolualdehyde (p) 

CH 3 C 6 H 4 CHO 

16.6 

1 .019 

1 . 5469 

VI 1-297 

2096 

Ethyl A-bromo- 
benzoate 

BrC6H4C02C2H5 

20 

1.430 

1 .547 

1 X-352 

2097 

Nitrotoluene (m) 

CH 3 C 6 H 4 NO 2 

21 

1.16 

1 .5470 

V-321 

2098 

Dimothyltoluidine 

ip) m 

CH3C6H4N(CH3)2 

20 

0.937 

1.5471 

XI 1-902 

2099 

lodomethyl methyl 
ether 

ICH 20 CH 3 

20 

2.030 

1 . 5472 

1-583 

2100 

Dichlorobenzene 

(m) 

C 6 H 4 CI 2 

17.3 

1.28 

1 .5472 

V-202 

2101 

Methyl methyl- 
^-methoxy-2- 
methyl-5- 
cinnamate 
(m.p. 36°) 

(CH3^ (CH30)C6H3* 
C(CH3):CHC02- 
CH 3 

12.7 

1.087 

1 .5472 

*X-141 

2102 

Chlorophenol (o) 

HOC 6 H 4 CI 

40 

1.2 

1 . 5473 

VI-183 

2103 

Benzalpinacoline 
(m.p. 40°) 

CuHieO 

45.7 

0.94 

1.5473 

VI 1-378 

2104 

Nitrotoluene (o) 

CH 3 C 6 H 4 NO 2 

20.4 1 

1.163 

1.5474 

V-318 

2105 

Ethyl a-methyl- 
cinnamate 

CsHsCHiCCCHa)- 

CO 2 C 2 H 5 

1 20.6 

1 .032 

1 . 5475 

1 X-616 

2106 

Benzal dipropyl 
ketone (a) 

C6H5CH:C(C2H5)* 

COC 3 H 7 

23.9 

0.972 

1.5476 

VI 1-379 

2107 

Methylstyrene (o) 

CH3C6H4CH:CH2 

14.1 

0.916 

1 .5477 

1 *V-233 

2108 

Ethoxycoumarone 

(3) 

C6H4C(0C2H5):CH-0 

1 1 

17.9 

1.106 

1 . 5477 

♦XVI 1-59 

2109 

Benzaldoxime O- 
methyl ether (a) 

CeHsCHiNOCHj 

20 

1 

1 .020 

1.548 

VI 1-223 
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No. 

2110 

2111 

2112 

2113 

2114 

2115 

2116 

2117 

2118 

2119 

2120 

2121 

2122 

2123 

2124 

2125 

2126 

2127 

2128 
2129 


INDEX OF REFRACTION— LIQUIDS 


Substance 

Formula 

«°c. 


nz)t 

BeU. Ref. 

Di methyl-3, 4- 
ethyl- 2 -hydroxy- 

(CHa) ( 0 H)C 6 H 2 CH- 
1 

20 

1.073 

1.548 


7-hydrindone 

(CH 3 )CH* 

(CzHs) CO 

J 





Dimethylamino- 
m-xylene (uns) 

(CH3)2C6H3N(CH3)2 

(1,3,4) 

20 

0.939 

1.5481 

XIM115 

Ethyl indene-^- 
carboxylate 
(m.p. 50°) 

C6H4CH:C(C02* 

1 

C2H5)CH2 

J 

73.9 

1 .054 

1 .5481 

*1 X-268 

Ethyl methyl-3- 
coumariiate 
(m.p. 51°) 

C6H4C(CH3):C(C02- 

1 

C 2 H 5)-0 

i 

56.6 

1.116 

1 . 5482 

XVm-309 

Perchloromethyl 

CI 3 CSCI 

17.5 

1 .695 

1.5484 

111-135 

mercaptan 






Tolualdehyde (o) 

CH 3 C 6 H 4 CHO 

19 

1.038 

1 . 5485 

VI 1-295 

Dimethyl-3, 5- 
coumarone 

CH3C6H3C(CH3): 

1 

CH-O 

22.2 

1.035 

1.5485 

1 

XVI 1-62 

Propio-;^cre 8 ol 

(HO) (CH 3 )C«HjCO- 
CzHs (1,4,2) 

13.8 

1.084 

1 . 5485 

VIII-120 

Ethoxy- 2 -bromo- 

CH 3 C 6 H 3 ( 0 C 2 H 5 ) Br 

11.4 

1.359 

1 .5486 

♦VI-176 

5-toluene 






Methyl /3-methyl- 
o-methoxy 

CH30C6H4C(CH3): 

CHCO 2 CH 3 

16.7 

1.104 

1 .5488 

•X-137 

cinnamate 






T ri methyl pyrazole 
(1,3,5) 

CH3C:CHC(CH3): 
i 

20 

1.034 

1.549 

XXI 11-75 


N-N(CH3) 

1 





Benzyl- 1 -dlmethyl- 

3,5-pyrazole 

CH3C:CHC(CH3): 

1 

20 

1.034 

1.549 



N.N(C7H7) 

J 





Bromotoluene 

BrC6H4CH3 

20 

1.390 

1.5490 

V-306 

(P) (m.p. 28°) 






Methyl- 1 '- 

H0C6H4C(CH3) :CH 2 

18.5 

1.030 

1.5490 

VI-572 

hydroxy- 2 - 

styrene 






U '"(thylstyrene (jS) 

CeHsCHrCHCHj 

20 

0.914 

1 .5492 

V-481 

L -nethyltoluidine 

CH3C6H4N(CH3)2 

20 

0.941 

1 . 5492 

XI 1-857 

(N) (m) 






Phenylvinyl 

CsHsCHrCHOzCCHa 

22.9 

1.066 

1.5494 

VI-564 

acetate 






Dlbromo-1,3- 

BrCHaCHOHCHiBr 

25 

2.120 

1.5495 

1-365 

propaTTol-2 






Methyl ^methoxy- 
cinnamate 

C6H5C(0CH3):CH- 

CO 2 CH 3 

24.7 

1.118 

1.5497 

♦X-133 

Ethyl methoxy-3- 
coumarilate 
(m.p. 59°) 

C6h4C(OCH3):C* 

1 

(CO 2 C 2 H 5 ) -0 

1 

70 

1.160 

1.6499 

•XVI 11-466 
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No. 

Substance 

Formula 

1 ,°C. 


n/>‘ 

Beil. Ref. 

2130 

Chlorothiophene 

CIC:CHCH:CH-S 

1 1 

20 

1 .278 

1 .55 

XVI 1-32 

2131 

(aj 

Ethyl phenyl- 
hydrazine (a,fi) 

CsHsNHNHCzHs 

15 

1.004 

1.55 

XV-120 

2132 

Phenylacetylene 

CsHsCiCH 

17.4 

0.93 

1.5501 

V-511 

2133 

Chloro-3-methyl- 
1-(/5,/9-dichloro- 
ethyl)-4- benzene 

(CH 3 ) (COCeHjCHi- 
CHCI 2 

20.3 

1.287 

1 .5501 

*V-194 

2134 

Trimethyl-2',2',5- 

hydroxy-2- 

styrene 

(CH 3 ) ( 0 H)C 6 H 3 CH: 
C(CH3)2 

21.5 

0.991 

1.5501 

•VI-293 

2135 

Ethyl styryl ether 

CsHsCHrCHOCzHs 

21 .2 

0.971 

1 . 5562 

VI-564 

2136 

Methyl-5- methoxy- 
3-coumarone 

CH3C6H3C(0CH3): 

1 

CH-O 

24.3 

1.107 

1.5504 

•XVI 1-64 

2137 

Acetylene di- 
bromide (trans) 

BrCHiCHBr 

17.5 

2.267 

1 . 5505 

1-190 

2138 

Dimethyl-3, 6- 
coumarone 

CH3C6H3C(CH3): 

1 

CH-O 

20 

1.046 

1.5505 

XVI 1-62 

2139 

Methyl /S-methyl- 
cinnamate 
(m.p. 29°) 

C6H5C(CH3):CHC02- 

CH 3 

37.8 

1 .054 

1.5505 

1 X-614 

2140 

Tri methyl-2, 3,5- 
coumarone 

CH3C6H3C(CH3):C- 
1 

(CH3)-o 

) 

20 

1.021 

1.5506 


2141 

Bromotoluene (m) 

BrC6H4CH3 

20 

1.410 

1.551 

V-305 

2142 

Ethyl-ot-aceto-a- 

thienone 

CH3C0C:CHCH:C- 

1 

(CzHs) -S 

20 

1.079 

1.551 j 

XVI 1-297 

2143 

Ethyl A^dihydro- 
/S-naphthoate 

C 10 Hg CO 2 C 2 Hs 

20 

1 .085 

1 . 551 


2144 

Di me thy 1-2,2- 
chromene (a) 

C 6 H 4 (CH) 2 C(CHj) 2*0 
1 - 1 

20 

1.013 

1.5512 

XVH-64 

2145 

Tri methyl-2, 4,6- 
chromene (a) 

CH3C6H3C(CH3): 

1 

CHCH(CH3)-0 

1 

20 

1 .012 

1.5513 i 


2146 

Bromo-A-xylene 

(2,1,4) 

BrC6H3(CHj)2 

18.5 

1 .36 

1 .5514 

V-385 

2147 

Dimethyl-1 ',5- 
hydroxy-2- 
etyrene 

(CH3)(H0)C6H,- 

C(CH3):CH2 

20 

1 .012 

1.5514 

VI -577 

2148 

Benzal chloride 

C 6 H 5 CHCI 2 

19.4 

1 .3 

1.5515 

V-297 

2149 

Benzylmethyl- 

nitroamine 

C6H5CH2N(N02)* 

CH 3 

25.7 

1.171 

1 .5515 


2150 

Methyl-2-keto-1- 
tetrahydro-1, 2,- 
3,4-naphthalene 

C6H4C0CH(CH3)- 
1 

CH 2 CH 2 

1 

20.9 

1 .060 

1 . 551 5 

•VII-197 

2161 

L . 

Butyl styryl ketone 
(n) (m.p. 40°) 

C4H9C0CH:CHC6H5 

44.7 

0.960 

1.5518 

VI 1-377 



1006 


No. 

2152 

2153 

2154 

2156 

2156 

2157 

2158 
2169 

2160 

2161 

2162 

2163 

2164 

2165 

2166 

2167 

2168 

2169 

2170 

2171 

2172 

2173 

2174 


INDEX OF REFRACTION— LIQUIDS 


Substance 

Formula 

1,®G. 


n/)t 

Beil. Ref. 

Butyro-/>-ch loro- 
phenol (o) (iso) 

(HO) (Cl) Ce Ha CO- 
CH(CH3)2 

20 

1.192 

1 .552 


Methylindazole (1) 

CfiHflNz 

99.2 

1.032 

1 . 5522 


Coumaranone (iso) 

0-C6H4CH2CO 

1 1 

20 

1.217 

1 . 5523 

XVII 309 

Dichlorobenzene 

C 6 H 4 CI 2 

17 

1.30 

1 . 5524 

V-201 

(o) 






Nitrobenzene 

C 6 H 5 NO 2 

20 

1.21 

1 . 5524 

V-233 

Methylcoumarone 

(7) 

CHaCeHaCHrCH-O 

1-^ 1 

17 

1 .05 

1.5525 

XVI 1-61 

Methylcoumarone 

(3) 

C6H4C(CH3):CH-0 

1 1 

23.4 

1 .054 

1 . 5526 

XVI 1-60 

Chloro-5-dimethyl- 

1.3-(/3./3-di- 

(CH3)2(CI)CeH2- 

CHaCHCiz 

16.1 

1.262 

1 . 5528 


chloroethyl)-4- 

benzene 






Amino ethyl- 

H 2 NC 6 H 4 C 2 H 3 

22 

0.975 

1 .5529 

XI 1-1090 

benzene (P) 






Butylindazoie 

(1)(n) 

C6H4CH:N-N-C4H, 

1 1 

20 

1.019 

1.553 


Methoxybenz- 

CH 3 OC 6 H 4 CHO 

20 

1.119 

1 . 5530 

VI 11-59 

aldehyde (m) 






Toluidine (p) 

CH 3 C 6 H 4 NH 2 

59.1 

0.97 

1 .5532 

XI 1-880 

(m.p. 45®) 






Methoxy-m-toluic 
aldehyde (o) 

(CH3)(CH30)C6H3- 

CHO 

20 

1 .098 

1 .5534 


Dimethyl-2,5- 

coumarone 

CHaCfiHjCHrC- 

1 

(CH3)-o 

1 

20 

1.031 

1 . 5534 

XVI 1-62 

Benzoyl chloride 

CfiHsCOCl 

20 

1 .212 

1 . 5537 

1 X-182 

Tetraethyl-m- 

C6H4lN(C2H5)2l2 

11.8 

0.952 

1 . 5537 


phenylene- 

diamine 






Methylhydrindone 

(/3) 

C6H4CH2CH(CH3)- 

CO 

1 

20 

1.066 

1 . 5538 

VI 1-372 

Anisaldoxime 
methyl ether (o) 

CH 30 C 6 H 4 CH; 

NOCH 3 

20 

1 .092 

1.554 

VI 11-77 

Benzyl-1-methyl- 

3-pyrazole 

CH:CHC(CH3);N-N- 
U_ -4 

C 7 H 7 

20 

1 .049 

1.554 


Dimethyl-2,7- 

coumarone 

CHaCeHaCHrC- 

1 

(CH3)-0 
1 

20 

1.036 

1 . 5546 

XVI 1-62 

Dihydro- 

C 10 H 10 

32.7 

0.993 

1 . 5549 

V-519 

naphthalene (A2) 






Dimethyl-2, 5- 
chloro-2- 

coumaranone 

CH 3 C 6 H 3 COC* 

1 

(CI,CH3)-0 

1 

20 

1.217 

1.555 


Valerylindazole 

C 12 H 140 N 2 

16.3 

1.088 

1.555 


(2) (iso) (stable) 
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No. 

2175 

2176 

2177 

2178 

2179 

2180 

2181 

2182 

2183 

2184 

2185 

2186 

2187 

2188 

2189 

2190 

2191 

2192 

2193 

2194 

2195 

2196 

2197 


INDEX OF REFRACTION— LIQUIDS 


Substance 

Formula 

<,°C. 


no*' 

Beil. Ref. 

Hydroxyaceto- 

HOC 6 H 4 COCH 3 

21.3 

1.131 

1 . 5550 

VIM-85 

phenone (o) 






Metanicotine 

CioHmNz 

19.7 

1 .002 

1 . 5551 


Chlorobenzal- 

CIC 6 H 4 CHO 

61 

1.196 

1 . 5553 

VI 1-235 

dehyde {p) 






(m.p. 47°) 






Methylchromanone 

CHaCeH^COCHi- 

57.1 

1.125 

1 .5553 

♦XVI 1-163 

(6) (m.p. 35°) 

1 






CHz-O 

1 





Ethyl o-methyl- 

CH3C6H4CH:CH* 

16.3 

1 .043 

1 . 5555 

• 1 X-256 

cinnamate 

CO 2 C 2 H 5 





Nitrobenzyl 

NO 2 C 6 H 4 CH 2 CI 

61.5 


1 . 5557 

V-327 

chloride (o) 






(m.p. 49°) 






Propenyl-/)- 

(CH 3 )(CH 30 ) C6H3- 

12.3 

0.986 

1 . 5557 

♦VI-287 

methoxytoluene 

CH:CHCH3 





(o) 






Hydroxydihydro- 

HOC6H4CH2CH2- 

15 

1.126 

1.5558 

V 1-928 

cinnamyl alcohol 

CH 2 OH 





(o) 






Ethyl methyl-6- 

CH3C6H3CH:C(C02- 

43.9 

1.119 

1 . 5558 

♦XVIM-44C 

coumarilate 

1 





(m.p. 42°) 

CzHs)'0 





Anisidine 

CH 3 OC 6 H 4 NH 2 

67 

1.061 

1 . 5559 

Xm-436 

ip) (m.p. 58°) 






Ethylanilino 

C 6 H 5 NHC 2 H 5 

20 

0.963 

1 . 5559 

XI 1-159 

Butenylanisole 

CH 30 C 6 H 4 CH:CH- 

19 

0.980 

1 . 5559 

VI- 575 

(a) (/>) 

C 2 H 5 





Propiothienone 

( ^\ 1 

CiHsCOCrCHCH: 

1 

20 

1.131 

1.556 

XVI 1-295 

1 

CH-S 





Benzyl-1-methyl- 

CH:C(C1)*C- 

20 

1.156 

1.556 


3-chloro-4- 

1 





pyrazole 

(CH3):N-N-C7H7 

1 





Tricresyl 

(CH3C6H40)3P0 

20 

1.17 

1.556 

V 1-358 

phosphate (o) 






Sorbyl chloride 

CH3(CH;CH)2C0CI 

20 

1.065 

1 . 5562 

M-484 

Benzyl-/>-cymene 

(CH3)(C7H7)C6H3- 

20 

0.963 

1.5564 

V~620 

(2) 

CH(CH3)2 





Chlorophenol 

HOC 6 H 4 CI 

40 

! 1.2 

1 . 5565 

VI-185 

(m) (m.p. 28°) 






Ethyl phenyl- 

CeHsCiCCOiCzHs 

13 

1 . 063 

1 . 5566 

1 X-634 

propiolate 




! 


Bromo-iso-butyro- 

(CH3)2CBrC0C6H5 

20 

1.355 

1.5567 

VII-316 

phenone (a) 






Methyl-7-l<eto-1- 

CH3C6H3COCH2- 

35 

1.057 

1 .5567 


tetrahydro-1,2,- 

1 





3, 4-naphthalene 

CH 2 CH 2 





(m.p. 33°) 

! 





Sulfur dichloride 

SCI 2 

14 


1.557 


Methoxystyrene 

CH30C6H4CH:CH2 

17.4 

1.003 

1 .5570 

VI-560 

(o) 
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INDEX OF REFRACTION— LIQUIDS 

"No. Substance . Formula nv^ Beil. Ref. 

2198 Bromo-o-xylene BrC 6 H 3 (CH 3)2 18.4 1.37 1.5671 V-365 

(4) (4,1,2) 

2199 Hydroxystyrene HOC 6 H 4 CH:CH 2 17.4 1.06 1.5672 VI-560 

(o) (m.p. 29®) 

2200 Methyl-5- CH3C6H3CH;CH*0 19 1.060 1.5573 XVI 1-61 

coumarone I * 

2201 Trimethyl-2,4,6- (CH 3 ) 2 C 6 H 2 COCH- 19.2 1.099 1.5574 * XVI 1-68 

coumaranone * 

(CH3)*0 


2202 Methyl alio- C6H5CH:CHC02CH3 

cinnamate 

2203 Trimethyl-a- CH 3 C 6 H 3 C(CH 3 ) : 

chromene (3,4,6) ' ^ 

C(CH3)-CH2-0 
I 

2204 Dibromo-2,3- BrCH2CHBrCH20H 

propanol-1 

2205 Nitrobenzyl NO 2 C 6 H 4 CH 2 CI 

chloride (m) 

(m.p. 45®) 

2206 Chlorophenol {p) CIC 6 H 4 OH 

(m.p. 41®) 

2207 Ethyl /S-benzyl- CH 3 C(:NC 7 H 7 ) CH 2 * 

aminoaceto- CO 2 C 2 H 5 

acetate 

2208 Xylidine {sym) (CH 3 ) 2 C 6 H 3 NH. 

(1.3,5) 

2209 Amylindazole N:C 6 H 4 CH:N-C 5 Hi, 

( 2 ) (wo) ' 1 

2210 Methyl ^-methyl- CH 3 C 6 H 4 CH:CH- 

cinnamate C 02 CH 3 

(m.p. 57®) 

2211 Benzotrichioride C 6 H 5 CCI 3 

2212 Aminoethylbenzene NH 2 C 6 H 4 C 2 H 5 

(o) 

2213 lodo-3-pro panel- 1 ICH 2 CH 2 CH 2 OH 

2214 Diethyl naphtha- CioHg (C02C2H5)2 

late (m.p. 58®) (1,8) 

2215 Dimethylaniline C 6 H 5 N(CH 3)2 

2216 Methyl-2-methoxy- CH 30 C 6 H 3 C 0 CH- 

6-hydrindone ' 

(CH3)CH2 

2217 Me thy 1-2- 

coumarone 

2218 Methoxy-3- 

coumarone 

2219 Tribromo-1, 2,3- 

pentane 

2220 Ethyl Ai-dihydro- 

a-naphthoate 
(stable) 

2221 Xylidine (p) 


20 1.078 1.5575 I X-594 

20 1.029 1.5575 

25 2.126 1.5577 1-357 

61.5 1.5577 V-329 

40 1.2 1.5579 VI-186 

2 .6 1.060 1.5579 

20 0.972 1.558 XI 1-1 131 

20 1.007 1.558 

56.6 1.027 1.5581 •IX-256 

19.2 1.37 1.5584 V-300 

22 0.983 1.5584 XI 1-1089 

20 1.998 1.5585 1-358 

70 1.140 1.6586 I X-919 

20 0.956 1.5587 XI 1-141 

16.9 1.119 1.5588 •VI 1 1-560 

20 1.054 1.5589 XVI 1-60 

19.3 1.144 1.5589 • XVI 1-59 

20 2.09 1.559 

20 1.102 1.559 X-642 

21.3 0.979 1.5591 XI 1-1135 


C6H4CH:C(CH3) -O 
1 J 

C6H4C(0CH3):CH-0 

I I 

C2H5CHBrCHBr- 

CHzBr 

C6H4CH2CH2CH:C* 

I I 

CO 2 C 2 H 5 

NH2C«H3(CH3)z 

(2,1,4) 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

«,®C. 


ni)^ 

Beil. Ref. 

2222 

Methyl- 1 -indene 

C6H4C(CH3):CHCH2 

1 1 

27 

0.968 

1 . 5591 

V-520 

2223 

Ethyl ethoxy-3- 

C6H4C(0C2H5):C* 

14.3 

1.168 

1 . 5592 

•XVI 11-457 


coumarilate 

I 

(CO 2 C 2 H 5 ) -o 





2224 

Anisaldehyde (o) 

CH 30 C 6 H 4 CHO 

20.2 

1.133 

1 . 5597 

VI 11-43 

2225 

Benzoylacetone 

C 6 H 5 C( 0 CH 3 ):CH- 

16 

1 .068 

1 .5598 

VI 11-559 


O-methyl ether 

COCH 3 





2226 

Ethyl cinnamate 

CtHsCHtCHCOzCzHs 

20 

1 .049 

1 . 5598 

1 X-581 


(trans) 






2227 

Ethyl-7-keto-1- 

tetrahydro- 1 , 2 ,- 

C2H5C6H3COCH2- 

1 

17.2 

1 .056 

1 . 5599 



3,4-naphthalene 

CH 2 CH 2 

! 





2228 

Trimethyl 

(CH 3 ) 3 Bi 

15 

2.3 

1.56 

1 V-622 


bismuthine 






2229 

Hydroxyaceto- 

H0C«H4C0CH3 

109 

1.109 

1.56 

VI 11-87 


phenone (p) 

(m.p. 109®) 






2230 

Osmium tetroxide 

O 8 O 4 

45 


1 .56 


2231 

2232 

Methyl-a-aceto- 
a'-thlenone 
(m.p. 25®) 

Benzyl- 1 -methyl- 

5-chloro-4- 

CHjCOC:CHCH:C- 

1 

(CH 3 )-S 

1 

N;CHC(CI);C- 

1 

24.7 

20 

1.119 

1.178 

1.560 

1.560 

XVI 1-296 


2233 

pyrazole 

Ethyl methoxy-3- 
naphthoate -2 

(CH3)-N(C7H7) 

. 1 

CH 3 OC 10 H 6 CO 2 C 2 H 5 

(3,2) 

20 

1.159 

1 .560 


2234 

Methyl phenyl- 

C^HsCiCCOzCHj 

30.5 

1 .077 

1.5601 

1 X-634 


propiolate 
(m.p. 25®) 






2235 

Propenyl phenyl 

CHjCH:CHCOC«H 5 

20 

1 .028 

1.5601 

VI 1-368 


ketone 






2236 

Ethyl iso- 

CH 3 CH:CHC 6 H 3 ( 0 * 

11 

1.039 

1 . 5602 

VI-958 


chavibetol 

C 2 H 5 ) (OCH 3 ) 





2237 

Diethoxydiphenyl 

C2H50C6H4-C6H40- 

47.4 

1.043 

1 . 5602 

VI-989 


(o,o') (m.p. 36®) 

C 2 H 5 





2238 

Bromobenzene 

CeHsBr 

20 

1 .495 

1 . 5604 

V-206 

2239 

Propenylaniaole 

CH 30 C 6 H 4 CH:CH- 

20 

0.993 

1.5604 

V 1-565 


(o) 

CHj 





2240 

Tetrahydronaph- 

NH2C«H3CH2CH2- 

22.2 

1.029 

1.5604 

XII-1198 


thylamine (0) 

(ar.) (m.p. 38®) 

1 

CH 2 CH 2 

J 





2241 

Tetrahydro- 

C6H4CH2CH(NH2)- 

22.2 

1.03 

1 . 5604 

XI 1-1200 


naphthylamine 

1 






ifi) iac.) 

CHzCHz 





2242 

Bromoanisole (p) 

BrC 6 H 40 CHj 

20 

1.457 

1.5605 

VI-199 

2243 

Valery laceto- 

CsHsCOCHzCOCHz- 

20 

1 .031 

1 .5605 

VI 1-690 


phenone (w) (iso) 

CH(CH3)2 





2244 

Xylidine 

(CH3)zC6H3NHz 

19.6 

0.978 

1.5607 

XII -1111 


(m) (tins) 

(1.3,4) 
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INDEX OF REFRACTION— LIQUIDS 


Eugenyl ethyl ether 
{iso) 

Bromo toluene (o) 
Hydriridone 
(a) (m.p. 41°) 
Ethyl methyl-1- 
indenecarboxyl- 
ate-2 (m.p. 38°) 
Xylidine (m) {vie) 

Propyl-1-lndazole 

{iso) 


CHsCHrCHCeHaCO- 
CH3) (OC2H5) 
BrC6H4CH3 
C 6 H 4 CH 2 CH 2 CO 

1 1 

CH3C9H6CO2C2HS 


(CH3)2C6H3NH2 

(1.3,2) 

(CH3)2CHN-C6H4- 


Methyl-3-ethyl-1- 

indazole 


CH:N 

C2H5N‘C6H4C- 


/,°C. 

<^4*' 


Beil. Ref. 

11 

1 .044 

1 . 5607 

VI-957 

20(?) 

1.422 

1.5608 

V-304 

45 

1.09 

1 . 5608 

VI 1-360 

39.1 

1 .074 

1 .5609 

1 X-644 

20 

0.979 

1 .561 

XII-1107 

20 

1.037 

1.561 



20 1.035 


Anethole (p) 

Ethyl coumarilate 
(m.p. 31°) 


Ethyl j^methoxy- 
cinnamate 
(m.p. 49°) 
Bromo-n-butyro- 
phenone (a) 
Butyl-2-indazole 
(n) 


Butyryl-2-indazole 
(iso) {stable) 


CH3CH;CHC6H4- 

OCH3 

C6H4CH:C(C02- 

I 

C2H5)*0 

I 

CH 30 C 6 H 4 CH:CH- 
CO2C2 H5 

C2H5CHBrCOC6H5 

CzHsCHzCHzl^iCH- 

1 

C6H4;N 

(CH3)2CHC0I\I:CH- 


21 0.990 

32.2 1.162 

59.2 1.066 

20 1.364 

20 1.025 

20 1.112 


V 1-566 
XVI II 308 


Nitroanisole (o) 
Methoxystyrene 
(/5) 

Chlorostyrene (a) 
Dimethoxy-4,6- 
chromene (a) 


CH 3 OC 6 H 4 NO 2 

CeHsCHiCHOCHj 

C6H5CCI:CH2 

CH3C6H3C(CH3): 


20 1.254 

24.3 1.0 


16.6 1.10 

20 1.042 


V-476 

^xvn-29 


Propylpropenyl- 
o-phenylene- 
amidine 
Dihydroamyl- 
anthracene 
(iso) (meso) 
Benzyl-l-cyclo- 
hexene-l-one-6 


C3H7N-C6H4-N:C- 


CeHsCHzCiCH- 


20.8 1.034 


44.4 0.994 


21.7 1.061 


(CH2)3C0 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

1°C. 

cU^ 

no* 

2265 

Ethyl methyl-5- 
methoxy-3- 
coumarilate 
(m.p. 29°) 

CHaCeHjCCOCHj): 

L 

C(C02C2H5) -O 

1 

23.8 

1 .170 

1 .5628 

2266 

Keto- 1 -octahydro- 
phenanthrene 
(m.p. 81°) 

CmHisO 

100 

1 .064 

1 .5628 

2267 

Indoxazene 

C 6 H 4 CH:N -0 

1 1 

20 

1.170 

1.563 

2268 

Propyl-1-indazole 

C2H5CH2N-C6H4- 

1 1 

CH:N 

1 

20 

1.039 

1.563 

2269 

Benzyl-A"^- 

crotonolactone 

( 7 ) 

CeHsCHzCHCH: 

1 

CHCO-O 

1 

20 

1.149 

1 .563 

2270 

Ethyl /Kmethyl- 
cinnamate 

CH 3 C 6 H 4 CH:CH- 
CO 2 C 2 H 5 1 

15.9 

! 

1 .034 

1.5630 

2271 

M 0 thyl- 2 - 
1 coumaranone 

C 6 H 4 C 0 CH(CH 3)-0 

1 1 

19.7 ! 

1 .153 

1 . 5632 

2272 

1 Phenyl-1-hydroxy- 
I 3-pentine-1 

C6H5CiCCHOHCH2- 
CH 3 1 

13 

1 .014 

1.5633 

2273 

' M6thyl-2- 
methoxy-7- 
coumarone 

CHjOCeHa-CH: | 

L_ ! 

C(CH3)*0 

1 

20 

1.119 

1.5636 

2274 

Fluoro- 2 -tribromo- 
1 , 1 , 2 -ethane 

FBrCHCHBrz 

18 

2.674 

1.5638 

2275 

Methyl 

a,>-dimethyl- 

cinnamate 

CH 3 C 6 H 4 CH: 

C(CH3)C02CH3 

18.3 

1 .051 

1 .5640 

2276 

Triazobenzene 

CeHs N 3 

22.5 

1.086 

1.5642 

2277 

Methoxystyrene 

ip) 

CH30C6H4CH:CH2 

20 (?) 

1 .0 

1.5642 

2278 

Methyl 

a,m-dimethyl- 

o-methoxy- 

cinnamate 

(CH 3 ) (CH 3 O) C 6 H 3 - 
CH:C(CH3)C02- 
CH 3 

14.6 

1.099 

1 .5642 

2279 

Coumarone 

C6H4CH:CH-0 

i 1 

22.7 

1 .09 

1.5645 

2280 

Ethyl anthranilate 

(o) 

NH2C6H4CO2C2H5 

20 

1.117 

1.5646 

2281 

NItrobenzyl 
chloride ip) 

(m.p. 71°) 

NO2C6H4CH2CI 

61 .5 


1 . 5647 

2282 

Butyryl-2- 
indazole 
(n) (stable) 

C2 HsCH2 CON:CH» 

CcH^ 

20 

1.120 

1 .565 

2283 

Chlorobenzalde- 
hyde (m) 

CIC6H4CHO 

20 

1 .241 

1 .5650 


Beil. Ref. 
♦XVI 1 1-460 


XXVI 1-39 


XVI 1-340 

I X-617 
XVII-122 
VI-589 


1-93 
*1 X-261 

V-276 

VI-561 

♦X-141 

XVII-54 

XIV-319 

V-329 


VI 1-234 
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INDEX OF REFRACTION— LIQUIDS 


2284 Dinriethyl-5,7- 

keto-1-tetra- 
hycfro-1,2,3,4- 
naphthaleno 
(m.p. 49®) 

2285 Methyl-5- 

coumaranone 
(m.p. 54®) 

2286 Phenyloxazollne 

(m) 

2287 Phenyl-1-/>-tolyl- 

1-ethane 

2288 Ethyl ethyl-1- 

indazole- 

carboxyiate-3 

2289 Acetothienone (a) 


2290 Octahydro- 

phenanthrene 

2291 Propyl styryl 

ketone (iso) 

2292 Tribromo-1, 2,3- 

butane 

2293 Chlorobenzalde- 

hyde (o) 

2294 Di methyl-2, 5- 

hydroxy-7- 

hydrindone 

2295 Trichlorbenzene 

(1,2,4) 

2296 Tetrahydro-1,2,3, 

4-naphthol (a) 


2297 Phenyl-2- 

menthatriene (p) 

2298 Dichloro-3,5- 

methyl-1-(^,/5- 
dichloroethyl)- 
4- benzene 

2299 Benzoylacetone 

(m.p. 61®) 

2300 Methyl-5-ethyI-1- 

indazole 

2301 Ethyl o-chioro- 

cinnamate 

2302 Phenyl-I- 

tetrahydro- 

indazole 

2303 Diethyl cadmium 


Formula 

(CH3)2C6H2CH2. 

1 

CH2CH2CO 

J 

CH3C6H3C0CH2-0 

L J 

N:C(C«H5)-0-CH2- 

I-CH2 

CH3C6H4CH(C6H5)- 

CH3 

C2H5N-C6H4-C(C02- 

1 

C2H5);N 
J 

CHjCOCiCHCH: 

1 

CH>S 

Ci4Hjg 

(CH3)2CHC0CH: 

CHCfiHs 

CH 3 CHBrCHBr- 

CH2Br 

CIC 6 H 4 CHO 

(CH3)(H0)(D6H2- 

CH2CH(CH3)C0 

I 

C 6 H 3 CI 3 

C6H4CH2CH2- 

1 

CH2(3 H0H 

CigHig 

(CH 3 ) ChCiHzCHz' 
CHCI 2 

C6H5COCH2COCH3 

CH3C6H3CH:N-N* 

I ) 

C2H5 

CIC6H4CH:CHC02* 

C 2 H 5 

C«Ha-CH:N-NC«H 5 

L I 

(C2H5)2Cd j 


/,®c. 

d^i 


15.5 

1.065 

1.5650 

53.8 

1 .151 

1 .5652 

23.4 

1.122 

1.5655 

17.2 

0.985 

1 . 5659 

17.3 

1.143 

1.566 

21 .8 

1.168 

1 .5663 

20 

1 .025 

1 . 5668 

24.6 

0.986 

1 . 5669 

20 

2.19 1 

1.567 

20 

1.252 

1.567 

20 

1.123 

1.567 

20 

1 .45 

1.5671 

17 

1 .09 

1.5671 

20(7) 

0.971 

1.5674 

19.2 

1 .397 

1.5678 

77.8 

1.08 

1.5678 

20 

1 .043 

1 .568 

20 

1.171 

1.568 

99.9 

1.061 

1.568 

18.1 

1.65 

1.5680 


XXVI 1-47 
V-614 


V-527 
VI 1-376 
1-121 
VI 1-233 
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No. 

Substance 

Formula 

i,°C. 

d4‘ 


Beil. Ref. 

2304 

Propyf styryl 
ketone 

C2H5CH2C0CH:CH* 

CeHs 

24 

0.992 

1 . 5680 

VI 1-376 

2305 

Phenylcynnene (2) 

(CH3)(C6H5) CeHs* 
CH(CH3)2 

15 

0.978 

1 .5680 

V-619 

2306 

Chloro-5- 

dimethyl-1,3- 

dichloromethyl- 

1-methene-4- 

cyclohexadiene- 

2,5 

(CH3)2C6H2(:CH2)* 

CHCI 2 

17.3 

1 .269 

1 .5681 

♦V-206 

2307 

Ethyl styryl ketone 
(m.p. 38°) 

CzHsCOCHrCHCsHs 

50.3 

0.987 

1 . 5684 

VI 1-373 

2308 

Benzyl benzoate 

C 6 H 5 CO 2 CH 2 C 6 H 5 

21 .5 

1.12 

1 . 5685 

1 X-121 

2309 

Dihydromethyl- 
Indole (2?) 

CsHn N 

23.4 

1 .020 

1 . 5687 


2310 

Ethyl indazole-2- 
carboxylate 

N.C6H4-CH-N.C02- 

1 J 

C 2 H 5 

13.2 

1.206 

1.569 


2311 

Methyl-benzal- 
acetone (a, a) 

C6H5CH:C(CH3)- 

COCH 3 

45.3 

1.002 

1.5691 

VI 1-373 

2312 

Ethyl methyl-1- 
dichloromethyl- 
1-cyciohexadiene- 
2,5-methone-4- 
carboxylate 

(CH 3 ) (CHCl 2 )C 6 H 4 : 
CHCO 2 C 2 H 5 

22.1 

1 .215 

1.5691 

*1 X-214 

2313 

Phthalyl dichloride 
(o) (sym) 

C6H4(C0CI)2 

20 

1 .41 

1 . 5692 

1 X-805 

2314 

Methyl wo- 
eugenyl ether 

CH3CH:CH- 

C6H3(0CH3)2 

(1,3,4) 

19.1 

1 

1.052 

j 

1.57 

i 

V 1-956 

2315 

Xylidine (o) (vie) 

(CH3)2C6H3NH2 

(1,2,3) 

20 

0.99 

1 1.570 

XII-1101 

2316 

Phthalyl dichloride 
(m) (m.p. 41°) 

C6H4(C0CI)2 

46.9 


1 . 5700 

1 X-834 

2317 

Ethyl cr-methyl- 
>-methoxy- 
cinnamate 

CH 30 C 6 H 4 CH:C- 
(CH 3 ) CO 2 C 2 H 5 

15.6 

1 .089 

1.5701 

•X-138 

2318 

Methylaniline 

C 6 H 5 NHCH 3 

1 21.5 

0.986 

1 . 5702 

XI 1-1 35 

2319 

Apiol (iso) 

(m.p. 56°) 

C 12 H 14 O 4 

12 

1.197 

1 . 5703 

XI X-85 

2320 

Nitroanisole (p) 
(m.p. 54°) 

CH 3 OC 6 H 4 NO 2 

60 

1 .219 

1 . 5707 

VI-230 

2321 

Octracenone 

C«H8-CH:C6H«0:CH 

1 1 

62.4 

1.076 

1 . 5707 


2322 

Ethyl phenyl- 
hydrazine (a, a) 

C6H5N(C2H5) NHz , 

20.8 

1 .018 

1.571 

1 

XV-119 

2323 

Phenyl-1- 

tri methyl-3,4, 5- 
pyrazoie 

CH3C:C(CH3)*C- 
1 

(CH3):N-NC6H5 

1 

20 

1.044 

1.571 

XXI 11-82 

2324 

Aliyiacetylindazole 
(2) (s/abie) 

CuHuONi 

22.6 

1.117 

1 .571 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

i°C. 

^4* 

no* 

2325 

Ethyl ethyl-2- 
indazole- 
carboxylat 0-3 

f 1 ... ^ 

N-C6H4*C(C02- 

1 

C2H5)-NC2H5 

22.8 

1.129 

1.571 

2326 

Benzyltolueno {p) 

C 6 H 5 CH 2 C 6 H 4 CH 3 

19.3 

0.99 

1.5710 

2327 

Toluidine (m) 

CH 3 C 6 H 4 NH 2 

22.4 

0.99 

1.5711 

2328 

Keto- 1 - 

tetrahydro- 1 , 2 , 

3,4-naphthalene 

C 6 H 4 COCH 2 CH 2 CH 2 

1 1 

15.5 

1.099 

1.5712 

2329 

Butyrylaceto- 
phenone (w) 

C6H5COCH2COCH2* 

C 2 H 5 

20 

1.049 

1 .5712 

2330 

B ro m 0-150- b u t yro- 
^cresol (o) (a) 

(CH 3 ) ( 0 H)C 6 H 3 - 
COCBr(CH 3)2 

22.3 

1.367 

1.5714 

2331 

Bromopropio- 
phenone (a) 

CfiHsCOCHBrCHa 

19.6 

1.430 

1.5718 

2332 

Phenyl- 1 - 

cyclohexene-l 

CsHsCiCH* 

1 

(CH2)3CH2 

J 

20 

0.993 

1.5718 

2333 

Asaron (1, 2,4,5) 

CH3CH:CHC«H2 (O- 
CH3)3 

11 

1.091 

1.5719 

2334 

Methyl phenyl- 
hydrazine 03) 

CfiHsNHNHCH, 

23.1 

1.03 

1.572 

2335 

Ethyl A^-a-methyl- 
/3-naphthoate 

C6H4CH2CH2C(C02* 

i 

C 2 H 5 ) :CCH 3 

J 

20 

1.087 

1.572 

2336 

Methyl a-methyl- 
o-methoxy- 
cinnamate 

CH 3 OC 6 H 4 CH: 
C(CH3) CO 2 CH, 

15.2 

1.126 

1.5721 

2337 

Bromoantsole (o) 

BrC6H40CH3 

20 

1.502 

1.5725 

2338 

MethyI-2-bromo- 

5-coumaran 

BrCeHjCHzCH- 

1 

(CH3)-0 
J 

14.4 

1.458 

1.5727 

2339 

Methyl- 2 -tetra- 

hydroquinoline 

C 10 H 13 N 

20 

1.02 

1 . 5727 

2340 

Toluidine (o) 

CH 3 C 6 H 4 NH 2 

20 

0.999 

1 . 5728 

2341 

Butyro-u/is-m- 
xylenol (o) {iso) 

(CH3)2C6H2(0H)- 

C0CH(CH3)2 

20 

1.028 

1.573 

2342 

Benzyl-1-tetra- 

hydroindazole 

CeHa-CHrN.NCyHT 

1 1 

20 

1.089 

1 .573 

2343 

Phenyl-1-hydroxy- 

3-butine-1 

CsHsCiCCHOHCHs 

12.6 

1.036 

1.5731 

2344 

Methyl- 

a-hydroxy- 

3-*tyrene 

H0C6H4C(CH3): 

CH 2 

13.0 

1.048 

1 . 5734 

2345 

Salicylaldehyde (o) 

HOC 6 H 4 CHO 

19.7 

1.166 

1 . 5736 

2346 

Phenyl-1- 
d i methyl-2, 4- 
pyrazole 

C6H5N-N:C(CH3)- 

L 

CH:CCH3 

19.3 

1 .057 

1 . 5738 

2347 

Indene 

C6H4CH2CH:CH 

1 i 

16.1 

1.01 

1.5739 

2348 

laoeugenol (1,3,4) 

C6H3(C3H5) ( 0 . 
CH3)0H 

19 

1.08 

1.5739 


Beil, Ref. 


V-607 
XI 1-853 
VI 1-370 

VI 1-689 
*VIII-556 
VI 1-302 
V-523 

VI-1129 

XV-118 


X-311 

VI-197 
* XVI 1-23 

X X-283 
XI 1-772 


VI-588 

♦VI-284 

VI 1 1-31 
XXI 1 1-75 

V-515 

VI-955 
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No. 

Substance 

Formula 

/,°C. 

d4^ 

TlD^ 

Beil. Ref. 

2349 

Phenyl-1- 

climethyl-3,5- 

pyrazole 

CH3C;CHC(CH3): 

t 

N-NCeHs 

20 

1.055 

1 .574 

XXI 11-75 

2350 

Tetraethyldiamino- 
naphthalene 
(1,5) (m.p. 41®) 

C,oH6lN(C2H5)2l2 

26.8 

0.989 

1.5742 


2351 

Dibromobenzene 
ip) (m.p. 88 °) 

C 6 H 4 Br 2 

99.3 

1.9 

1 .5743 

V-211 

2352 

Dibenzylamine 

(C6H5CH2)2NH 

21 .6 

1.026 

1 .5743 

XI 1-1035 

2353 

Ethyl- 1 -indazole 

C 2 H 5 N-C 6 H 4 CH:N 

L J 

15.7 

1 .07 

1 .5747 


2354 

Nicoteine (iso) 

C 10 H 12 N 2 

20 

1 .098 

1.5749 


2355 

Dimethyl-1 ,3- 
phenyl-5-cyclo- 
hexadiene-3,5 

(CH3)2C6H5C6H5 

17 

0.972 

1.5749 

V-572 

2356 

Phenyl- 1 - 
d i methyl-4, 5- 
pyrazole 

CH 3 C:C(CH 3 )*CH: 

1 

N-NCfiHs 

20 

1.065 

1.575 


2357 

Anisidine (o) 

CH 3 OC 6 H 4 NH 2 

20 

1.093 

1.5754 

X IN-358 

2358 

Cinnamyl alcohol 
(m.p. 33°) 

C 6 H 5 CH:CHCH 20 H 

36.1 

1.04 

1 .5754 

VI-570 

2359 

Safrol (iso) {trans) 

CH 3 CH:CHC 6 H 3 : 02 : 

CH 2 

19.3 

1.12 

1.5759 

XIX-35 

2360 

Ailyl-1-methyl-5- 

indazole 

CH 3 C 6 H 3 CH:N-N- 
1 1 

C 3 H 5 

20 

1.047 

1 .576 


2361 

Dibenzylmethane 

(CeHsCH2)zCHz 

20 

1 . 007 

1 . 5760 

V-613 

2362 

Diphenylethane 

(tins) 

(C6H5)2CHCH3 

20 

1.004 

1 .5761 

V-605 

2363 

Nitro-/>-cresol ( 2 ) 
(m.p. 37°) 

(CH 3 ) (H 0 )C 6 H 3 N 02 
(1,4,2) 1 

38.6 

1.240 

1.5763 

VI-412 

2364 

Anisaldehyde {p) 

CH 3 OC 6 H 4 CHO 

12.7 

1.13 

1 .5764 

vm-67 

^2365 

Methyl cinnamate 
(m.p. 33°) 

C6HsCH:CHC02CH3 

21 .4 

1 .05 

1 . 5766 

1 X-581 

2366 

Benzoic anhydride 
(m.p. 42°) 

(C 6 H 5 C 0)20 

15 

1.199 

1 .5767 

1 X-164 

2367 

Nitrosomethyl- 
aniline (N) 

CeHsNCCHj) NO 

20 

1.124 

1 .5769 

XI 1-579 

2368 

Chlorobromo- 
benzene (m) 

CIC 6 H 4 Br 

20 

1.630 

1,577 

1 

V-209 

2369 

Chlorostyrene (w) 

CeHsCHiCHCI 

17.8 

1.11 

1 . 5774 

V-476 

2370 

Propenyl->-cresol 

(o) 

(CH 3 ) (H 0 )C 6 H 3 CH: 
CHCH 3 

9 

1.029 

1 .5777 

♦VI-287 

2371 

Ethyl A'-dihydro- 
/3-naphthoate 

C6H4CH2CH2C(C02- 

1 

C 2 H 5 ):CH 

1 

20 

1.093 

1.578 



2372 

Phenyl- 2 -t 0 tra- 

hydroindazole 

CgHsN.N-.CfiHBiCH 

1 1 

99.6 

1.054 

1.578 


2373 

Methylanthranil 

C6H4-N O-CCHs 

l 1 

20 

1.133 

1.5780 

XXVII-45 

2374 

Diphenylmethane 
(m.p. 27°) 

(C6H5)2CH2 

16.8 

1.01 

1 . 5788 

V-588 
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2376 Dieth y 1-2,3- 
indazole 

2376 Benzyl-2-tetra- 

hydroindazoie 

2377 Pro py 1-3- 

hydroxy-2- 

diphenyi 

2378 Phenyl-a-methyl- 

^-styrene 
(m.p. 52®) 

2379 Tetrahydro-1,2,3, 

4-isoquinoline 

2380 Propyl-2-lndazole 

(iso) 


2381 Phenyl-1-methyl- 

3-chloro-5- 

pyrazole 

2382 Dichloro-1,2- 

dibromo-1,2- 

ethylene 

2383 Dichloro-3,5- 

methyl-1- 

dichloromethyl- 

1-methene-4- 

cyclohexadieno- 

2,5 

2384 Ethyl ethenyl-o- 

phenylene- 

amidine 

2385 Kairoline 

2386 Methyl-5-ethyl-2- 

indazole 


2387 lodopseudocumene 

(m.p. 37°) 

2388 Chlorobromo- 

benzene (o) 

2389 Allyl-1-indazole 

2390 Phenyl-1-methyl- 

5-pyrazole 

2391 Naphthalene 

(m.p. 80°) 

2392 Methyl phenyl- 

hydrazine (a) 

2393 Phenyl ether 

2394 Butylenephenyl- 

acetylene (iso) 

2395 NItrobromoform 


C2H5N.N:C6H4:C- 

1 I 

C 2 H 5 

C7H7N-N:C6H8;CH 

1 ! 

(C 3 H 7 ) (OH) CeHa- 
CeHs 

(C«Hs)2C:CHCH3 


CsHnN 

(CH3)2CHN»N: 

C6H4:CH 

J 

CIC:CH*C(CH3): 
I 

N.NCftHs 

BrCICrCCIBr 


(CH3)(CI)2(CHCl2)‘ 

C6H2:CH2 


C6H4*N:C(CH3)*N- 

I I 

C2H5 

CsHioN-CHj 

C2H5NN:C«H3- 

I 

(CH3):CH 

I 

(CH3)3C6H2l 
(1,2,4, 5) 

CIC6H4Br 

C3H5N-C6H4-CH;N 

1 1 

CH3C:CH-CH:N-N- 


C6H5N(CH3)NH2 

(C6H5)20 

(CH3)2C:CHCi 

CCeHs 

BrjCNOz 


/,°G. 


TID^ 

Beil. Ref. 

20 

1.039 

1.579 


20 

1 .086 

1.579 


20 

1.047 

1.579 


63.5 

0.981 

1.5791 

V-644 

23.1 

1 -07 

1.5798 

XX-276 

20 

1 .051 

1.580 


20 

1.193 

1.580 

XXIII-54 

16 

2.4 

1.5800 


16.7 

1 .408 

1.5801 

♦V-194 

19.8 

1.073 

1 . 5802 

XXIII-145 

23.1 

1.019 

1 . 5802 

X X-264 

20 

1.050 

1 .581 


65.3 

1 .511 

1.5813 

V-404 

20 

1 .644 

1.5814 

V-209 

20 

1.067 

1 .582 


20 

1.086 

1 .582 

XXI 11-52 

98.4 


1 .5823 

V-531 

21.6 

1.038 

1.5824 

XV-117 

24 

1.07 

1.5826 

VI-146 

13 

0.930 

1.5828 

V-568 

12.5 

2.811 

1.5831 

1-77 
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No. 

Substance 

Formula 

i°C. 


nu^ 

Beil. Ref. 

2396 

Dihydronaph- 
thalene (A’) 

CioHio 

18.3 

0.998 

1 . 5832 

V-519 

2397 

Banzalacetone 
(m.p. 41°) 

CsHsCHiCHCOCHa 

45.9 


1 . 5836 

VI 1-364 

2398 

Propenylphenol 
(o) (m.p. 38°) 

CH 3 CH:CHC 6 H 40 H 

14.3 

1 .044 

1 . 5837 

♦VI-279 

2399 

Phenyl- 1 -methyl- 

5-chloro-3- 

pyrazole 

CH 3 C:CH*C(CI): 

1 

N-NCeHs 

. J 

20 

1.205 

1.584 

xxm-55 

2400 

Methyl amino- 
benzoate (o) 

NH 2 C 6 H 4 CO 2 CH 3 

20 

1.16 

1 . 5844 

XIV 317 

2401 

Propionylaceto- 
phenone (o) 

C 6 H 5 COCH 2 COC 2 H 5 

20 

1 .078 

1 . 5844 

VI 1-687 

2402 

Methyl-5- 

methoxy-2- 

benzoylacetone 

(CH 3 ) (CH 30 )C 6 H 3 - 
COCH 2 COCH 3 

20 

1.118 

1 . 5847 


2403 

Dimethyl cadmium 

(CH3)2Cd 

17.9 

1 .984 

1 . 5849 

1 V-677 

2404 

Phenylpropiolic 
nitrile (m.p. 41°) 

CeHsCiCCN 

41.5 

1.005 

1 . 5854 

1 X-636 

2405 

Methyl o-methoxy- 
cinnamate 

CH 30 C 6 H 4 CH:CH- 

CO 2 CH 3 

16.7 

1.137 

1 .5854 

X-291 

2406 

Methyl-6-phenyl- 

1-heptadien6-1,3 

C«H5(CH:CH)2CH2- 

CH(CH3)2 

20 

0.951 

1.5855 

V-525 

2407 

Methyl-o- 
coumarketone 
methyl ether 
(m.p. 48°) 

CH 30 C 6 H 4 CH:CH- 

COCH 3 

61.4 

1 .053 

1 . 5859 

*VII 1-559 

2408 

Anthranil 

0— n:C6H4:ch 

t 1 

20 

1.18 

1.586 

XXVII-39 

2409 

o-Methylbenzyl- 
thiophene (a) 

1 _ 1 

S-CH;CH-CH:C- 

1 1 

CH 2 C 6 H 4 CH 3 

20 

1.083 

1.586 


2410 

Thiophenol 

CeHsSH 

23.2 

i 1.074 

1.5861 

VI -294 

2411 

Aniline 

CfiHsNHz 

20 

1.022 

1 . 5863 

XI 1-59 

2412 

Methyl-3-6thyl-2- 

indazole 

C2H5N-N:C6H4:C- 

1 1 

CH 3 

20 

1 .058 

1.587 

XXIIM42 

2413 

Acetyl-2-methyl- 

6-indazole 

(stable) 

CH3C0N-N:C6H3* 

(CH3):CH 

_J 

5 

i 

1.162 

1.587 


2414 

Crotonylanisolo 

iP) 

CH3CH:CHC0* 

C 6 H 4 OCH 3 

11.7 

1 .091 

1.587 


2415 

Phenyl-1- 

dimethyl-3,4- 

pyrazole 

CH:C(CH3)- 

L. 

C(CH3);N-NC6H5 

1 

20 

1 .061 

1.587 

XXI 11-72 

2416 

Phenylnitro- 
methane methyl 
ether (aci) 

C6H5CH:N(0CH3) :0 

15 

1.124 

1.5871 


2417 

Methyl-5-phenyl- 

1-hexadiene-1,3 

C6H5(CH:CH)2- 

CH(CH3)z 

20 

0.925 

1 .5873 

V-524 

2418 

Formanilide 
(m.p. 47°) 

CeHsNHCHrO 

25 

1.14 

1.5876 

XI 1-230 

2419 

Bromostyrene (a) 

CeHsCBrrCHz 

20 

1.406 

1.588 

V-477 
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INDEX OF REFRACTION— LIQUIDS 


2420 Acetyl-2-indazole 
(stable) 


CHaCON-N: 

I 

C6H4:CH 


1.186 1.588 


2421 Ethyl 1-methoxy- 

2-naphthoate 

2422 Ethyl-1-diphenyl- 

1,4-butene-3 

2423 Diphenyl 

(m.p. 69°) 

2424 Ethyl a-benzyl- 

cinnamate 
(m.p. 38°) 

2425 Phenylcyclohoxane ! 

2426 Tribromo-1, 1,2- 

ethane 

2427 Dilodo-1, 6-hexane 

2428 Chloroaniline (o) 

2429 Tetrahydro- 

naphthylamine 
(a) (ar) 


CHaOCioHfiCOzCzHs 

C2H5CH(C6H5)CH2- 

CHiCHCfiHs 

CeHs-CeHs 

C6H5CH:C(CH2- 

C6H5)C02C2Hs 

C6H5CH(CH2)4CH2 

I- —I 

BrCH2CHBr2 

ICH2(CH2)4CH2l j 

CIC 6 H 4 NH 2 

NH2C6H3CH2* I 

1 j 

(CH2)2CH2 I 


1-147 
XI 1-597 
XII-1197 


2430 Bromothiophene 

(«) 

2431 Triphenylmethane 

(m.p. 94°) 

2432 Allyl-2-methyl-5- I 

indazole 


BrC:CH-CH;CH-S 


(C6H5)3CH 

CaHsN-NiCeHa* 


(CH3):CH 


2433 Benzald oxime 

(anti) (m.p. 35®) 

2434 Ethyl-2-indazole 

2435 Methyl o-benzoyl- 

benzoate 
(m.p, 52°) 

2436 Methyl-2-bromo- 

5-coumarone 
(m.p. 20°) 


CfiHsCHiNOH 

C2H5N-|NJ:C6H4:CH 

I 1 

C6H5COC6H4C02- 

CH3 

BrCeHa-CH: 

! 

C(CH3) -o 


2437 Phenyl-1-hydroxy- 

3- trichloro-4,4, 

4- butine-l 

2438 Ethyl 

thionaphthene- 
2-carboxylate 
(m.p. 37°) 

2439 Diphenyl- 

acetaldehyde 

2440 Methyl-1-diethyl- 

2, 4-naphthalene 

2441 Chloroaniline (m) 

2442 Tetrahydro-1, 2,3,4- 
quinotine 


CeHsCiCCHOHCCia 


Cl J H10O2S 


(C6H5)2CHCHO 

(CH3) (C2H5)2 C,oH 5 

CIC6H4NH2 

C6H4CH2CH2CH2NH 


XI 1-602 
XX-262 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

<.°C. 


riD^ 

Beil. Ref. 

2443 

Diethylamino- 
naphthaleno (o) 

C 10 H 7 N (€ 2145)2 

18.1 

1.007 

1 . 5933 

XI 1-1 223 

2444 

Ethyl naphthoate 

C 10 H 7 CO 2 C 2 H 5 

20 

1.122 

1.594 

1 X-648 

2445 

VO'; 

Ethyl a-methyl- 
/3-naphthoate 

CH3C,oH6C02C2H5 

20 

1.113 

1 . 5950 


2446 

Ethyl naphthoate 
W (m.p. 26°) 

C 10 H 7 CO 2 C 2 H 5 

22.7 

1.114 

1.5951 

1 X-657 

2447 

Tetraethyldiamino- 
naphthalene 
(1.8) (m.p. 31°) 

C,oH 6 [N(C 2 H 5 ) 2 lz 

18 

1 .012 

1.5951 


2448 

lodo-m-xylene 

(sym) 

(CH3)2C6H3l 

20 

1.607 

1.596 

V-376 

2449 

Phenyl-1-pyrazole 

CH:CH-CH:N-N- 

U-. - 1 

CsHs 

20 

1.111 

1 .596 

XXMI-40 

2450 

Benzhydrylamine 

(C6H5)2CHNH2 

21.5 

1 .064 

1 . 5963 

XI 1-1 323 

2451 

Diethylnaphtha- 
lene (1,4) ' 

CioH6(C2H5)2 

13.1 

0.998 

1 .5970 


2452 

Fluoro- 2 - 
tetrabromo- 
1 , 1 , 1 , 2 -ethane 

Br 3 CCHBrF 

16 

1.939 

1.6971 

1-95 

2453 

Ethyl a- 

phenylcinnamate 
(m.p. 28°) 

C6H5CH:C(C«H5)- 

CO 2 C 2 H 5 

18.6 

1.097 

1.6972 

*1 X-294 

2454 

Ethyl naphthyl 
ether (/3) 

(m.p. 37°) 

C 2 H 5 OC 10 H 7 

35.6 

1 .05 

1.5975 

VI-641 

2455 

Benzophenone 
(m.p. 48.5°) 

(C 6 H 5 ) 2 C 0 

45.2 

1 .089 

1 . 5975 

VII-410 

2456 

Bromonitro- 
benzene (m) 

BrC6H4N02 

20.1 

1 . 704 

1 . 5979 

V-24B 

2457 

lodo->-xylene 

(CH3)2C6H3l 1 

20 

1.613 

1.598 

V-386 

2458 

Allyl-2-indazole 

C 3 H 5 N-N:C 6 H 4 :CH 

1 1 

20 

1 .074 

1.598 


2459 

Bromoform 

HCBrj 

19 

2.892 

1 . 5980 

1-68 

2460 

Dlchloro- 1 , 2 - 

tribromo- 1 , 1 , 2 - 

ethane 

BrzCCI-CHBrCI 

15.5 

2.63 

1 . 5989 

1-94 

2461 

Phenyl- 1 - 

hexadiene-1,3 

C«H 5 -(CH:CH) 2 - 

C 2 H 5 

20 

0.919 

1 . 5989 

V-522 

2462 

lodo-m-xylene 

(uns) 

(CH3)2C5H3l (1,3,4) 

20 

1 .623 

1 . 599 

V-376 

2463 

Bromostyrene (w)* 

CeHsCHrCHBr 

22.5 

1 .425 

1 . 5990 

V-477 

2464 

Tribromoethylene 

BrCH:CBr 2 

20 

2.708 

1.5992 ; 

1-191 

2465 

Ethyl naphthyl 
ether (a) 

' CzHsOCioHt 

20 (?) 

1 .061 

1 . 5992 i 

VI-606 

1 : 

2466 

Tribromo- 1 , 2,3- 
propane 

BrCH 2 CHBrCH 2 Br 

23 1 

2.43C 

1.6 

1-112 

2467 

Allylthiourea 
(m.p. 78°) 

CH 2 ;CHCH 2 NH- 

CSNH 2 

78.1 

1.2 

1.60 

IV -211 

2468 

Phenyl- 1 - 

pentadiene-1,3 

C6H5(CH:CH)2'CH3 

15.2 

0.933 

1.6000 

V-521 

2469 

Ethyl 7 -methyl- 
cinnamylidene- 
acetate 

C6H5CH:C(CH3)* 

CHiCHCOzCzHs 

20 

1 .037 

1 .601 



♦Isomer 2. 





INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

i°C. 


riD^ 

Beil. Ref. 

2470 

Allyl-3-hydroxy- 

C6H5C6H3(0H)* 

20 

1.072 

1.601 


2471 

2472 

2 -diphenyl 
Antimony 
pentachloride 
Methyl methenyl- 

(CHzCHrCHz) 

SbCIs 

C 6 H 4 -N(CH 3 )*CH:N 

14 

17.1 

1.128 

1.601 

1.6013 

XXIII-132 

2473 

o-phenylene- 

amidine 

Methyl- 1 -ethyl- 2 - 

1 1 

CH 3 C 10 H 6 C 2 H 5 

15.4 

1.001 

1.6014 


2474 

naphthalene 
Ethyl /5-methyl- 

CfiHsCHrCH-C* 

20 

1.043 

1 .602 


2475 

cinnamylidene- 

acetate 

Methyinaph- 

(CH 3 ):CHC 02 - 

C 2 H 5 

C,oH7CH3 

39.9 

0.994 

1 .6026 

V-567 

2476 

thalene (/S) 

(m.p. 37°) 
Chloro- 1 -tribromo- 

CIBrCHCHBr 2 

20 

2.65 

1 .603 


2477 

1 , 2 , 2 -ethane 

Acetylethylamino- 

CioHyNCCzHs) CO- 

23.1 

1 .089 

1 .6031 

XI 1-1285 

2478 

naphthalene (/S) 
lodo-o-xylene 

CH 3 

(CH3)2C6H3l (1,2,4) 

20 

1 .631 

1 .604 

V-367 

2479 

(un5) 

Diiodo- 1 , 5- pentane 

ICH2(CH2)3CH2l 

15 

2.20 

1 .6046 

1-133 

2480 

Acenaphthene 

Ci2Hio 

98.8 

1 .024 

1 .6048 

V-586 

2481 

(m.p. 95°) 
Ethoxy-3- 

C6H4C(0C2H5): 

17.9 

1 .159 

1.6050 

* XVI 1-61 

2482 

thionaphthene 

Phosphenyl 

1 

CH-S 

1 

C 6 H 5 PCI 2 

7 

1 .32 

1.6053 

XVI~763 

2483 

chloride 

Methyl-1-ethyl-4- 

CH 3 C 10 H 6 C 2 H 5 

13.1 

1 .009 

1 .6057 


2484 

naphthalene 
Methyl 6 -methyl- 1 - 

CH 3 C 10 H 6 CO 2 CH 3 

20 

1.135 

1.606 

*1 X-279 

2485 

naphthoate 

Benzophenone 

(C6H5)2C0 

23.4 

1.108 

1 .6060* 

VI 1-410 

2486 

(labile) 

(m.p. 26.5°) 
Dimethylnaph- 

(CH3)2C|oH4 

20 

1.002 

1.607 

*V-268 

2487 

thalene ( 1 , 6 ) 
lodo-o-xylene (vie) 

(CH3)2C6H3l (1,2,3) 

20 

1 .639 

1 .6072 

V-367 

2488 

Tetrabromo- 1 , 1 ,- 

Br 2 CHCH 2 CH 2 CHBr 2 

20 

2.529 

1 .6077 

1-121 

2489 

4,4-butane 

Benzophenone 

(C6H5)2C0 

19 

1 .091 

1.6077* 

VI 1-410 

2490 

(m.p. 48°) 
Phenylpropiolic 

CsHsCiCCHO 

12.6 

1.068 

1.6079 

VI 1-383 

2491 

aldehyde 

Chloronaph- 

Cio H 7 CI 

70.7 

1.138 

1.6079 

V-541 

2492 

thaiene (fi) 

(m.p. 56°) 
Diphenylene oxide 

C6H4*C6H4*0 

99.3 

1.089 

1.6079 

XVI 1-70 

2493 

(m.p. 87°) 
Phenylhydrazine 

1 1 

CeHsNHNHz 

20 

1.098 

1.6081 

XV-67 

2494 

Dibromobenzene 

C 6 H 4 Br 2 

17.4 

1.962 

1.6083 

V-211 

2495 

(m) 

Phenylstyrebe (a) 

(C«H5)2C:CH2 

20 

1.023 

1.6085 

V-639 

2496 

lodotoluene (o) 

CH 3 C 6 H 4 I 

20 

1.698 

1 .609 

V-310 


’Supercooled. 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

<°C. 

d4‘ 

no* 

Beil. Ref. 

2497 

Bromostyrene («)• 

CfiHsCHiCHBr 

16.6 

1.42 

1.6091 

V-477 

2498 

Methylquinoline 

(a) 

C6H4-CH:CH*CH* 

1 

(CH 3 ):N 
1 

25.4 

1.054 

1 .6091 

X X-388 

2499 

Dichloronaph- 
thalene (1,7) 
(m.p. 64°) 

CioHeClz 

99.5 

1.261 

1 .6092 

V-543 

2500 

2501 

Methyl iso- 
quinoline (a) 

Titanium 

tetrachloride 

C6H4-CH:CH-N:C‘ 

1 1 

CH 3 

TiCl4 

20.5 

10.5 

1 .076 

1 .6095 

1.61 

X X-403 

2502 

Methylfluorene 
(9) (m.p. 46°) 

C6H4-C6H4-CHCH3 

1 1 

66.2 

1 .026 

1 .6101 

V-642 

2503 

Dibromobenzene 

(o) 

C6H4Br2 

17.4 

1 .964 

1 .6117 

V-210 

2504 

Benzylaniline 
(m.p. 37°) 

CeHsCHzNHCfiHs 

24.8 

1 .065 

1 .6118 

XI 1-1023 

2505 

Methyl-1-ethyl-4- 

acetyl-2- 

naphthalene 

C,oH5(CH3)(C2H5)- 

(COCH 3 ) 

15.1 

1 .074 

1 .6118 


2506 

Phenyl-1- 

butadiene-1,3 

C6H5CH:CH-CH:CH2 

16 

0.931 

1.6128 

V-517 

2507 

Ethyl cinna- 
mylideneacetate 
(m.p. 25°) 

CeHsCHrCH-CH: 

CHCO 2 C 2 H 5 

42.2 

1.029 

1.613 

1 X-639 

2508 

Ethyl dibromo-2,7- 
fluoreneacetate- 
9 (m.p. 87°) 

Ci7HM02Br2 

99.8 

1 .512 

1 .6130 


2509 

Cinnamyl chloride 
(m.p. 36°) 

C6H5CH:CHC0CI 

42.5 


1 .6136 

1 X-587 

2510 

Methylthio- 
naphthene (5) 

CHjCeHj-CHrCH-S 

1 1 

21 .7 

1.111 

1 .6148 

•XVI 1-27 

2511 

Methylquinoline 

(7) 

CHsCeHj-CHrCH- 

1 

CH:N 

20.8 

1.067 

1 .6149 

X X-400 

2512 

Diphenyl ketene 

(C6H5)2C:C0 

14.1 

1.11 

1 .615 

VI 1-471 

2513 

Ethyl a-methyl- 
cinnamylidene- 
acetate 

CfiHsCHrCH-CH: 

C(CH3)C02C2H5 

20 

1.041 

1 .615 


2514 

Methylquinoline 

(6) 

CH3C«H3-CH:CH- 

1 

CH;N 

; ! 

20 

1.065 

1.6157 

X X-397 

2515 

Dimethylnaph- 
thalene (1,4) 

(CH3)2CtoH« 

16.4 

1.02 

i 1.6157 

V-570 

2516 

Dimethylnaph- 
thalene (1,2) 

(CH3)2C,oH« 

20 

1.019 

1 .616 

•V-267 

2517 

Methylquinoline 

(8) 

CH3C6H3-CH;CH- 

1 . . _ 

CH:N 

20.8 

1 .072 

1 .6162 

X X-401 


Isomer 1. 
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INDEX OF REFRACTION— LIQUIDS 


2518 Methylquinoline 
(3) 


C6H4-CH:C(CH3)- 

I 


1.067 1.6171 


2519 Methylnaph- 

thalene (a) 

2520 Ethyl allocin- 

namylidene- 

acetate 

2521 Methyldi- 

phenylamine (N) 

2522 Cinnamic aldehyde 

2523 Ethyl-1-acetyl-4- 

naphthalene 

2524 Naphthol (a) 

(m.p. 96°) 

2525 Methylquinoline 

(4) 


C10H7CH3 

C6Hs-(CH:CH)2‘ 

CO2C2HS 

(C6H5)2NCH, 

CeHsCHrCHCHO 

CaHsCioHfiCOCHa 

CroHyOH 

C6H4*C(CH3):CH- 


2526 Toluquinoxaline 


CHaCeHa-NrCH- 

L 

CH;N 


2527 Naphthaldehyde 

(0) (m.p. 61°) 

2528 lodobenzene 

2529 Isoquinoline 

2530 Dichloronaph- 

thalene (1,4) 
(m.p. 68°) 

2531 Quinoxaiine 

(m.p. 30°) 

2532 Methyl naphthyl 

ether (a) 

2533 Dichloronaph- 

thalene (1,8) 

2534 Dimethylnaph- 

thylamine (a) 

2535 Methyl-2-acetyl- 

(5)8-naph- 

thaleno 

2536 Bromoaniline (m) 

2537 Methyl o-amino- 

phenyl sulfide 

2538 M0thyM-acetyl-2- 

naphthalene 

2539 Carbon disulfide 

2540 Tetrabromo-1,1,- 

1,2-ethan0 

2541 Methoxy-3- 

thionaphthene 

2542 Methyl naphthyl 

ketone (a) 


C,oH7CHO 

CsHsI 

C6H4-CH;CH-N:CH 

! ■ i 

C10H6CI2 


C6H4-N:CH-CH:N 


CioH7N(CH3)2 

CH3C10H6COCH3 


BrC6H4NH2 

CH3-S-C6H4NH2 

CHsCioH^COCHj 

CS2 

Br3CCH2Br 

C6H4C(0CH3):CH-S 
1 I 

CH3COC,oH7 


XI I- 633 
Xi 11-399 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

/,°C. 

^4* 

no* 

Beil. Ref. 

2543 

Quinoline 

C 6 H 4 -CH;CH-CH:N 

1 1 

18.2 

1 .09 

1.6283 

XX-339 

2544 

Naphthonitrile (a) 
(m.p. 36°) 

CioHrCN 

17.8 

1.11 

1 .6298 

1 X-649 

2545 

Dibromothiophene 

(a, a') 

BrC:CH-CH:CBr-S 

1 1 

20 

2.141 

1.63 

XVI 1-33 

2546 

Methyl o-bromo- 
methyl sulfide 

CH 3 -S-C 6 H 4 Br 

20 

1.522 

1.6319 


2547 

Diethylamino- 
naphthalene (0) 

C 10 H 7 N (C 2 H 5 ) 2 

21.6 

1.025 

1.6321 

XI 1-1 275 

2548 

Thionaphthene 
(m.p. 32°) 

C 6 H 4 *CH:CH-S 

1 1 

36.2 

1.15 

1 .6332 

XVI 1-59 

2549 

Chloronaph- 
thalene (<x) 

Cto H 7 Cl 

20 

1.194 

1.6332 

V-541 

2550 

Dichloronaph- 
thalene ( 1 , 2 ) 
(m.p. 37°) 

C 10 H 6 CI 2 

48.5 

1.315 

1.6338 

V-542 

2551 

Phenylenediamine 
(m) (m.p. 63°) 

C6H4(NH2)2 

57.7 

1 .107 

1 .6339 

XI 11-33 

2552 

Chloroquinoline 
(2) (m.p. 37°) 

C 6 H 4 *CH:CH* 

t 

C(CI):N 

1 

24.6 

1.246* 

1 .6342* 

X X-359 

2553 

Diphenyl sulfide 

(C6H5)2S 

18.5 

1.117 

1.635 

VI-299 

2554 

Diiodopropane 

(1,3) 

ICH 2 CH 2 CH 2 I 

15 

2.576 

1 .6363 

1-115 

2555 

Methylstilhene 
(m) (m.p. 53°) 

CH3^)6H4CH:CHC6H5 

60.5 

0.989 

1 .6363 

1 

*V-311 

2556 

Amylanthracene 
(iso) (meso) 

(m.p. 58°) 

C 19 H 20 

71.1 

1 .002 

1 .6364 


2557 

Tetrabromo-1,1,- 

2 , 2 -ethane 

BrzCHCHBrz 

20 

2.967 

1 .6380 

1-94 

2558 

Dimethylamino- 
naphthalene (fi) 
(m.p. 46°) 

C,oH7N(CH3)2 

53.2 

1.028 

1.6443 

XI 1-1 273 

2559 

Methyl-4-naph- 
thaldehyde -1 
(m.p. 34°) 

CHjCioHeCHO 

38.2 

1.125 

1 .6457 


2560 

Benzalaceto- 
phenone 
(m.p. 62°) 

CeHsCHiCHCOCeHs 

62.3 

1.071 

1 

1.6458 

VI 1-478 

2561 

Cyanotetrabromide 
(iso) (m.p. 

38.5°) 

Br 2 C:N-N:CBr 2 

55 

2.680 

1 .6465 


2562 

Ethylaminonaph- 
thalene (a) 

1 C,oH7NHC2H5 

15,1 

1.06 

1 .6477 

XI 1-1222 

2563 

Phenyl isothio- 
cyanate 

C 6 H 5 N:CS 

23.4 

1.126 

1 .6492 

XI 1-453 

2564 

Naphthylamine 
(0) (m.p. 111 °) 

C|oH7NH2 

98.4 

1.061 

1.6493 

XI 1-1265 

2565 

Methoxy-4-naph- 
thaldehyde -1 
(m.p. 34°) 

CHjOCioHeCHO 

43.7 

1.183 

1.6530 

VI 11-147 

2666 

Ethylaminonaph- 
thalene (fi) 

C 10 H 7 NHC 2 H 5 

21.3 

1.06 

1.6544 

XI 1-1274 


^Supercooled. 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

/.°C. 

1 

j 

ni)^ 

Beil. Ref. 

2667 

Naphthaldehyde 

C 10 H 7 CHO 

19.3 

1.15 

1.6546 

VI 1-400 

2568 

{a) 

Phenanthrene 

(C6H4CH)2 

129 


1.6567 

V-667 

2569 

Bromonaphthalene 

Cjo H 7 Br 

20 

1 .482 

1.6582 

V-547 

2570 

2571 

Azoxybenzene 
(m.p. 36°) 

Sulfur 

monochloride 

C6H5-N(;0):N-C6H5 

S 2 CI 2 

26 

14 

1.24 

1.6644 

1.666 

XV 1-622 

2572 

lodonaphlhalene 
(fi) (m.p. 54°) 

CioH7l 

99.4 

1 .632 

1.6662 

V-552 

2573 

Naphthylamine 
(a) (m.p. 50°) 

C 10 H 7 NH 2 

51 

1.1 

1 .6703 

XII- 1212 

2574 

Ethylanthracene 
(9) (m.p. 59°) 

Cl 6 Hi 4 

99.2 j 

1 .041 

1 .6762 

V-678 

2575 

Methylanthracene 
(a) (m.p. 86°) 

CH3C,4H9 

99.4 

1 .047 

1.6803 

V-674 

2576 

Naphthylene> 
diamine (1,8) 
(m.p. 66°) 

C,oH6(NH2)2 

99.4 

1.127 

1 .6828 

XI 11-205 

2577 

Diphenyl telluride 

(C6H5)2To 

15.8 

1 .603 

1 .6930 

VI-347 

2578 

Chloroanthracene 
(1) (m.p. 81°) 

CmHsCI 

99.5 

1.171 

1 .6959 

♦V-324 

2579 

2580 

Methylanthracene 

(9) 

Phosphorus 

tribromide 

Cl 5 Hi 2 

PBra 

99.4 

26.6 

1 .066 

• 

1.6959 

1.697 


2581 

iodonaphthalene 

C 10 H 7 I 

14 

1 .747 

1.7054 

V-550 

2582 

Acetylene diiodide 
(cis) 

ICH:CHI 

11.2 

3.1 

1.706 

1-194 

2583 

2584 

Naphthylene- 
diamine (1,6) 
(m.p. 78°) 

Sulfur 

monobromide 

C,oH6(NH2)2 

$2 Br 2 

99.4 

? 

1.147 

1.7083 

1.736 

XI 11-204 

2585 

Methylene iodide 

CH 2 I 2 

15 

3.33 

1.7425 

1-71 

2586 

Hydrogen disulfide 

H 2 S 2 

? 


1 . 885 
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FORMULA INDEX 


For finding compounds listed in the table: INDEX OF REFRACTION (LIQUIDS), 

The system used in this formula index is essentially the same as that employed in 
Richter s Lexikon der Kohlenstoff Verbindungen. The succession of the elements 
combined with carbon is as follows: H, O, N, S, F, Cl, Br, I. All the other elements 
are placed in alphabetical order. The arrangement depends (1) on the number of 
carbon atoms, (2) on the number of the other elements which, in addition to carbon, 
are contained in the com{X)unds, (3) on the kind of elements, which in addition to 
carbon are contained in the molecule, in accordance with the order as stated above, 
and (4) on the number of atoms of each element which, in addition to carbon, is 
contained in the compound. Thus 2 III means two carbon atoms combined with three 
other elements; e. g., C 2 H 2 O 2 F 2 13, is a compound with 2 carbon atoms and 3 other 
elements, and it is the 13th compound in the table to which this formula index is a 
part. 


1 1 

ecu 1171 
CS 2 2539 


1 II 

CHN 2 
CHCI3 833 
CHBra 2459 
CH2O2 39 
CH 2 N 2 750 
CH2CI2 434 
CH2I2 2585 
CH3I 1905 
CH4O 8 
CO 8 N 4 714 
CSCI2 2077 
CSCI4 2114 
CFCI3 85 
CCUBr 1912 


1 III 

CH 3 ON 865 
CH 3 ON 2 124 
CH 4 O 2 N 2 1150 
CH 5 ON 324 
CO 2 NCI 3 1140 
CO 2 N Bra 2395 

2 I 


C 2 CI 4 1639 


2 II 


C 2 HCI 3 1334 
C 2 HCI 5 1600 
CzHBrj 2464 
C 2 H 2 O 2 70 
C 2 H 2 CI 2 894; 950 
C 2 H 2 CI 4 1373; 1456 
C 2 H 2 Br 2 2066; 2136 
C 2 H 2 Br 4 2540 
C 2 H 2 I 2 2582 
CtHsN 16 
CzHsNi 1399 
CiHaCIa 682; 1266 


CzHaBr 842 
CzHaBrj 2426 
C2H4O 12; 25 
C 2 H 402 14; 40; 1371 
C2H4N6 1353 
C2H4CI2 327; 800 
C2H4Br2 1728; 1994 
CzHsBr 438 
C2H5I 1738 
CzHsO 29 
CzHfiOz 584 
CzHeS 558 
C2H6S2 1829 
CzHftCd 2403 
CzHeHg 1934 
CzHaNz 219; 387; 1006 
C2O2CI2 620 
C2O2CI4 1061 
C2 N2 Br 4 2561 
CzFaBrj 1213 
CzClzBrz 2382 

2 III 

C2HOCI3 1038 
C 2 HFBr 4 2452 
CzHFzBrj 1672 
CzHFsBrz 300 
CzHCUBr 1802 
CzHClzBra 2460 
CzHCUBrz 1908 
C2H2O2F2 13 
C 2 H 2 O 2 CI 2 1206 
CzHzFBrj 1595; 2274 
CzHzFzBrz 879; 1158 
CzHzClBr 1534; 1554 
C 2 H 2 CIBr 3 2476 
C2H3ON 260 
C2H3OCI 102 
CzHaOBr 992 
C2H3O2CI 86 ; 530 
C2H3NS 1226; 1861 
C2H3FBr2 1580 
CzHaFzBr 103 
C2H3F2I 1228 


C 2 H 4 OCI 2 630 
C 2 H 4 O 4 N 2 893 
C 2 H 5 ON 468 
C 2 H 5 OF 32 
C 2 H 5 OCI 145; 752 
CzHsOBr 1052; 1517 
C 2 H 5 OI 2099 
C 2 H 5 O 2 N 107; 269 
C 2 H 5 O 3 N 78 
CzHeONz 675 
C 2 H 6 O 2 N 2 843 
C 2 H 6 O 4 S 91 
C 2 H 7 ON 310; 998 
C 2 H 10 ON 2 915 

3 I 

C 3 O 2 995 

3 II 

C3HN 88 
C 3 H 2 O 2 770 
C 3 H 2 N 2 303 
C3H3CI5 1714 
C3H4O 160; 559 
C3H402 412 
C3H4O3 550 
C3H4N2 1251 
C3H4CI2 726 

C 3 H 4 Br 2 1944; 1983; 1992 
C 3 H 5 N 26; 35 
C 3 H 5 CI 312 

CsHsBr 853; 1018; 1032; 1203 

CaHsBra 2466 

CjHeO 21; 31; 283 

CjHfiOa 23; 24; 92; 529 

C 3 H 6 O 3 329; 715 

C 3 H 6 CI 2 238; 698 

CaHeBrz 1818; 1865 

C 3 H 6 I 2 2554 

C 3 H 7 N 351 

C 3 H 7 CI 99 

C 3 H 7 Br 461; 621 

C 3 H 7 I 1553; 1640 

CsHgO 56; 81 



FORMULA INDEX ORGANIC LIQUIDS 


CsHgOz 17; 189; 525; 711 

C 3 H 8 O 3 1278 

C3H8Se 1305 

C 3 H 9 N 52; 108 

C 3 H 9 AI 589 

C 3 H 9 BI 2228 

C3H9Sb 1355 

3 III 

C 3 H 2 O 2 CI 2 1151 

C 3 H 3 ON 506 

C 3 H 4 OCI 2 1260 

C 3 H 5 ON 211 

C 3 H 5 OCI 207; 708 

CsHsOBr 1078 

C 3 H 5 O 2 CI 134; 409 

C3H502Br 1300 

C 3 H 5 NS 1201; 1750 

C 3 H 6 OCI 2 1362 

C3H60Br2 2127; 2204 

C 3 H 7 ON 517; 527; 534 

C 3 H 7 OCI 254; 655; 704; 859 

C3H70Br 1420 

C 3 H 7 OI 2213 

C 3 H 7 O 2 N 30; 166; 298 

C 3 H 7 O 3 N 143 

C 3 H 7 NCI 2 969 

C3H7Cl3Si 573 

C 3 H 8 O 2 N 2 1073 

C 3 H 9 ON 694 

3 IV 

C 3 H 6 ONCI 960 

4 I 

C 4 H 6 137 
C 4 H 8 47 
C 4 N 2 1193 

4 II 

C 4 H 4 O 398; 854 
C 4 H 4 O 3 1054 
C 4 H 4 N 2 326; 1494; 1841 
C 4 H 4 S 1899 
C 4 H 5 N 222 ; 314; 1613 
C 4 H 5 CI 1090 
C 4 H 6 O 656 

C 4 H 6 O 2 122; 469; 476; 535; 

578; 669; 837; 1125 
C 4 H 6 O 3 109 
C 4 H 8 O 4 114 

C 4 H 6 N 2 1340; 1481; 1523 
C4H6Br2 1053 
C4H6Br4 2488 
C 4 H 7 N 64 
C 4 H 7 Br 1091 
C4H7Br3 2292 

C 4 H 8 O 43; 60; 62; 74; 304; 439; 
576; 611 


C 4 H 8 C 242 ; 53; 55; 119; 150; 

162; 352; 410 
C 4 H 8 O 3 315; 353; 590 
C 4 H 8 Br 2 1662; 1697 
C 4 H 9 CI 87; 133; 142; 181 
C 4 H 9 Br 507; 623; 649; 712 
C 4 H 9 I 1511; 1555 
C 4 H 10 O 16; 20; 28; 94; 117; 

139; 156 
C4H,o02 37; 227 
C4H10O3 868 
C 4 H,oS 695; 764 
C 4 H 10 S 2 1654 
C 4 HioCd 2303 
C 4 H,oHg 2217 
C 4 H,oSe 1324 
C 4 H,oTe 1796 
C 4 H 11 N 268; 269; 270; 272 
C 4 H, 2 Pb 1717 
C 4 H, 2 Si 22 
C 4 Hi 2 Sn 1815 

4 III 

C 4 HOCI 3 1644 
C 4 HO 2 CI 3 1741; 1827 
C 4 H 2 OCI 4 1791 
C 4 H 2 O 2 CI 2 1568 
C 4 H 2 NCI 3 1681 
C 4 H 2 SBr 2 2545 
C 4 H 3 OCI 3 1545 
C 4 H 3 NCI 2 1525 
C 4 H 3 SCI 2130 
C 4 H 3 SBr 2430 
C 4 H 4 O 2 CI 2 1114; 1282 
C 4 H 5 ON 716; 717 
C 4 H 5 OCI 1126 
C 4 H 5 OCI 3 1303 
C4H50Br 1776 
C 4 H 5 O 2 N 67 
C 4 HSO 2 F 3 4 
C4H502C13 928 
C4H502Br3 2069 
C 4 H 5 NS 1881 
C 4 H 5 N 2 Br 1810 
C 4 H 6 ON 2 491 
C 4 H 6 OCI 2 934 

C4H6O2N2IO98 V 

C4H602Ci2 696 
C4H602Br2 1586 
C 4 H 7 ON 164 
C 4 H 7 OCI 223; 265 
C 4 H 7 O 2 N 3 635 
C 4 H 7 O 2 F 50 

C 4 H 7 O 2 CI 194; 261; 399; 455; 

758 

C4H702Br 776; 925; 1010; 

1025; 1071 
C 4 H 7 O 2 I 1673 
C 4 H 7 NS 1685 


C4H80CI2 1069 
C4H8O3N2 658 
C4H8O4N2 883 
C4H8N2S 2467 
C4H8SCI2 1924 

C4H9ON 195; 547; 670; 769 
C4H9OCI 256; 787 
C4H9O2N 41; 371; 442 
C4H9O3N 190 
C4H9NCI2 884 
C4 H,oON 2 697 
C4H,o02N2 1087; 1133 
C 4H10O3S 356 ; 361 
C4 H,o 04S 110 
C4HnON 536; 794 
C4Hn02N 1333 
C4Hn03P 228 

5 I 

CsHfi 905 

CjHb 168; 224; 240; 313; 384; 
727 

CsHto 57; 65; 77; 82; 198 
C 5H12 18; 27 

5 II 

C5H4O2 1485; 1844; 1877; 1907 
C5H4O3 1264 
C5H5N 1698 
CsHeO 624 

C5H6O2 366; 380; 874; 1122 
1397 

CsHsNz 661; 1658 
CsHeS 1848; 1849 
C5H7 N 419; 605; 1422 
CsHbO 199; 662; 702; 938 
C 5H8O2 178; 202; 470; 537; 
538; 607; 645; 718; 
779; 946; 1000 

CsHbOj 229; 307; 357; 580; 
771; 1093 

C5H8O4 292; 348; 492 
C5H8N2 1205; 1280 
C5H9N 115 
CsHgBra 2219 

C5H10O 95; 97; 98; 101; 111; 
127; 440; 458; 511; 
974 

C5H10O2 54; 72; 73; 75; 83; 

100; 104; 121; 201; 
208; 235; 637; 918 
CsHioOa 76; 270; 360; 493 
C5H10N2 272 
CsHioClz 814 
CsHioBrz 1669; 1755 
CsHjolz 2479 
CsHn N 982 
CsHnF 19 

OsHiiCI 213; 216; 255; 262 
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CsHiiBr 666 ; 740; 759; 803 

CsHn I 1498; 1533 

C 5 H 12 O 36; 61; 144; 209; 212; 

231; 246; 268 
CsHjzOa 736; 790; 903 
C 5 H 12 O 3 192; 481 
CsHizS 741; 785 
C 5 H 13 N 183; 240 
CsHmNz 472; 1118 
CsHMPb 1765 

5 III 

C 5 H 5 OCI 1482 
C 5 H 5 O 2 CI 3 1433 
CsHgONz 1364 

C 5 H 6 O 2 CI 2 1103; 1242; 1276; 
1512 

C 5 H 6 O 3 N 2 1109 
C 5 H 7 ON 754 
C 5 H 7 OCI 875; 1199; 1346 
C 5 H 7 O 2 N 340 
C 5 H 7 O 2 CI 1055; 1354 
C5H7NBr2 1812 
C 4 H 7 N 2 CI 1454; 1520 
C 5 H 7 N 2 Br 1800 
CsHgONz 600 
C 5 H 8 O 2 CI 2 880 
C 5 H 9 OCI 316; 367; 1045 
C 5 H 9 O 2 CI 243; 346; 465 
C 5 H 902 Br 860 
C 5 H 9 NS 1 569 
CsHioONz 1471 
CsHwOSz 1985 
CsHjoOzNz 1495 
CsHioOzS 1128 
C5 H,o03N2 594 

CsHiiON 249; 665; 816; 825 
CsHnOzN 80; 90; 333; 343; 

403; 405 
CsHnOaN 266 
CsHn NCI 2 788 
CsHuOzNz 1048; 1056 

6 I 

CsHg 743; 1587 
CgHs 1229; 1294; 1436 
CgHio 174; 683; 817; 818 
CgHiz 68 ; 173; 177; 244; 247; 
482 

CgHiA 38; 44; 45; 48; 51 

$ II 

C 6 H 3 CI 3 2295 
C 6 H 4 F 2 678; 747 
C 6 H 4 CI 2 1882; 2100; 2155 
C6H4Br2 2351; 2494; 2503 
CgHsF 1221 
CgHsCI 1869 
CgHsBr 2238 


CgHsI 2528 
C6H5N3 2276 
CsHsO 2018 
CgHgOs 1401 
CgHgS 2410 

C6H7N 1577; 1623; 2411 
CgHfiO 640; 987 
CgHgOz 1015; 1072 
C6H8O4 735; 745 
CsHgOfi 742 

CgHgNz 1115; 1547 ; 2493; 2551 
CgHeS 1731; 1751; 1830 
C6H9N 591; 676; 1550; 1614 
CgHioO 287; 396; 794; 826; 
839; 921 

CgHjoOz 426; 451; 4B2; 593; 

688; 719; 766; 851; 
926; 935; 942; 988; 
1081; 1234 

CgHioOa 196; 323; 362; 473; 
490; 821 

C6H10O4 248; 344; 363; 598 
CgHioOs 765 

CgHioNz 1268; 1310; 2120 
CgHioS 1415 
CgHn N 204; 232 
CgHnCI 1033 
CgHnBr 1504 

CgHizO 135; 155; 165; 504; 
548; 574; 1142 

CgHfzOz 93; 112; 113; 120; 123; 

129; 131; 148; 301; 
308; 913 
CgHizOj 205 
C6H,204 267 
CgHizOg 341 
CeHuNz 933; 1411 
CgHtzBrz 1652; 1712 
CgHulz 2427 


CgHis 

N 274; 

585; 

684; 

845; 


848; 

849 



CgHi3 

Cl 295 

354 



CgHj3 

Br 872 

895; 945 


CgHis 

1 1464, 

1629 



CgH|40 33; 

59; 71 

79; 

234; 


281; 

284; 

285; 

293; 


294; 

296; 

305; 

339; 


358; 

381 ; 385 



CsHmOz 66; 350 
CgHi403 447 
CgHisN 167; 203 
CgHisNj 1176 
CgHisP 1082 
CgHisAI 1357 
CgHjsAs 1214 
CgHisPb 1704; 1792 

6 III 

C6H4ClBr 2368; 2388 


CgHsON 2003 
CgHsOF 1578; 1744 
CgHsOCI 2103; 2192; 2206 
CgHsOzN 2156 
CfiHsCIzP 2482 
CgHgOS 2289 
CgHgNF 1972; 2030; 2087 
CgHeNCI 2428; 2441 
CgHgNBr 2536 
CgHyOCI 2190 
C 6 H 7 O 2 CI 3 1407 
CgHsOzClz 1153 
CgHsOaNz 1079 
CgHgON 953 
C 6 H 9 OCI 862; 1143 
CgHgOzCI 976; 977; 1011; 1106 
CgHgOsBr 1179; 1387 
C 6 H 9 N 2 CI 1408 
CgHnON 1439; 1445 
CgHnOCI 1404 
CgHnOzN 1573 
C6Hn02CI 453 
CgHnOjN 744 
C 6 H 12 O 4 N 2 748; 841; 889 
CgHuOzN 184; 336; 479; 499; 
519 

CgHuONz 807 
CgHuOzNz 1110 
CgH,503N 1398 
CgHisOaP 278 
C6H,503B 63 
CgH,504P 215 

6 IV 

CgH402NF 1762; 1820; 1931 

CgH402NBr 2456 
CgHeOzClzBfz 1843 

7 I 

C 7 H 8 1499; 1878 
C 7 H 10 1227; 1318; 1768 
C7H,2 288; 703; 801; 828; 857; 

891 ; 898; 972; 983 
C7H,4 182; 257; 263; 425; 795 
C7H,6 69; 96; 106; 118 

7 II 

C 7 H 5 N 1902 

C7H5CI3 2211 

C 7 H 6 O 2088 

C7Hg02 1616; 2345 

C7H6CI2 2148 

C7H6Br2 2036 

C7H7N3 1948 

C 7 H 7 F 1240; 1247; 1251 

C 7 H 7 CI 1806; 1833; 1863; 2011 

C7H7I 2496 

C 7 H 8 O 1558; 1785; 1986; 2015; 
2052 
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CrHaOz 2019 

2053 



CrHaOa 1244 




C 7 H 9 N 1593; 

2075; 

2163; 

2318; 

2327; 

2340 



C 7 H 10 O 1500 




C 7 H 10 O 2 606; 

1311 

1441 

; 1720 

C 7 H 10 O 3 978; 

1341 



C 7 H 10 O 4 432; 

796; 

867; 

869; 

1039 

; 1287 

;1299 

C 7 H 10 O 5 347 




C 7 H 10 N 2 2334; 2392 


CtHuN 543; 

1699 



C 7 H 12 O 834; 

873; 

896; 

1001 ; 

1130 




C 7 H 12 O 2 477; 

567; 

568; 

638; 

650; 

707; 

709; 

804; 

906; 

922; 

971; 

1119; 

1211 




C 7 H 12 O 3 383; 

401; 

443; 

599; 

733; 

876; 1064 


C 7 H 12 O 4 279; 

297; 

376; 

575 

C 7 H 12 N 2 1358 



C 7 H 13 N 355 




C 7 H 14 O 218; 

230; 

271; 

331; 

626; 

627; 

674; 

1076; 

1088; 

1108; 

1144; 

1155; 

1196 




C 7 H 14 O 2 105; 

132; 

136; 

146; 

147; 

169; 

175; 

176; 

179; 

388; 

400; 

488; 

1409 





C 7 H 14 N 2 531; 828 
C 7 H 15 N 408; 805; 986 
CrHisF 84 
C 7 H 15 I 1111; 1426 
CtHuO 320; 328; 335; 382; 
389; 397; 413; 414; 
420; 430; 466; 679 

C 7 H 16 O 3 116 
C 7 H 16 S 840 
C 7 H 17 N 368 

C 7 Hi 8 Pb 1601; 1627; 1797 

7 III 

C 7 H 5 ON 1982; 2267; 2408 
C 7 H 5 OCI 2166; 2177; 2283; 

2293 

C 7 H 5 NS 2563 
C 7 H 7 ON 2418; 2433 
C7H70Br 2242; 2337 
C 7 H 7 O 2 N 1932; 1955; 2097; 

2104 

C 7 H 7 O 3 N 2258; 2320; 2363 
C 7 H 7 SBr 2546 
C 7 H 8 ON 2 2367 
C 7 H 8 OS 2187; 2231 
C 7 H 8 O 2 S 1873 

C 7 H 9 ON 1327; 1528; 2184; 

2367 


C 7 H 9 O 2 N 970; 1466 

C7H9O3NI257 

C 7 H 9 O 4 CI 3 1230 

C 7 H 9 NS 2537 

C7H,o03N2 984 

C 7 HnOCI 1145 

C7H,,04C1 641 

CTHizOaBr* 1509 

CyHiaOzCI 616 

C 7 H 14 O 4 N 2 710; 777; 830 

C 7 H 15 ON 392; 813; 866 

C 7 H 15 O 2 N 43 I; 484; 502; 518 

7 IV 

CrHeOzNCI 2180; 2205; 2281 

8 I 

CgHe 2132 
CeHa 2081 

CbHjo 1483; 1507; 1536; 1635 
CeHiz 1218; 1269; 1345; 1352; 
1412 

CaH ,4 386; 566; 737; 789; 820; 
822; 835; 1065; 1096; 
1168 

CaHia 282; 330; 334; 448; 459; 
549; 1095 

CaHis 125; 149; 151; 152; 154; 
158; 159; 185; 197; 220; 
325 

8 II 

CaHaO 2279 

CaHaOz 1967; 2154 

CaHaNz 2531 

CaHeS 2548 

CaH 7 N 1856; 1887 

CaH 7 CI 2260; 2369 

CaH 7 Br 2419; 2463; 2497 

CaHaO 1872; 1945; 2031; 2049; 

2095; 2115; 2199 
CaHaOz 1607; 1706; 1707; 

1715; 1754; 2020; 2093; 
2162; 2175; 2224; 2229; 
2364 
CaHaOa 1990 
CaHa04 1656 
CaHaNz 2153; 2472 
CaHaBr 2146; 2198 
CaH 9 l 2448; 2457; 2462; 2478; 
2487 

CaHioO 1684; 1721; 1774; 1799; 

1823; 1883 
CaHioOz 1909; 1963 


CaHjoOa 1296 



CsHn N 1028; 

1910; 

1978 

2160; 

2185; 

2208 

2212 ; 

2215; 

2221 

2244; 

2249; 2315 



CaHnCi 1628 
CaHizO 1377; 1468 
CaHizOz 929; 965; 1180; 1312, 
1597; 1663 
CaHizOs 973; 1197 
C8H,204 738; 746; 810; 1243 
CaHizOs 1049; 1050 
CaHjzNz 1583; 1781; 2131; 

2322 
CaHuN 1443 

C 8 H 14 O 728 ; 749; 778; 871; 

891; 930; 951; 989; 
1328 

CbHmOz 509; 533; 582; 592; 

617; 639; 760; 772; 
878; 901; 1120; 1265 
CaHMOa 345; 415; 857; 916; 
943 

C8H,404 280; 359; 373; 515 

CbHmOs 657 

CBHi40a 829 

CbHmCIz 1429 

CaHisN 1139; 1323 

CbHisCI 993; 1216 

CaHisBr 1389 


CsHiaO 317; 

321; 

322; 

402; 

408; 

679; 739; 

924; 

1007; 

1009; 

1021 ; 

1029; 

1046; 

1070; 

1083; 

1084; 

1104; 

1147; 

1167; 

1195 

CaHiaOz 141; 

161; 

170; 

193; 

200 ; 

206; 

214; 

250; 

258; 

406; 

421; 

487; 


631 

CaHiaNz 944 
CbHjtN 780; 939 
CaHuF 130 
CaHnl 1424 


CbHjbO 157; 374; 375; 

377; 

390; 435; 449; 

467; 

516; 545; 551; 

554; 

595 


CaHiaOa 521 


CbHibN 239; 242; 427; 

539 

CaHzoPb 1463; 1670; 

1688; 


1749; 1807 
CbHzoSI 454 
CaNzoSn 1272 


8 III 

CBH 4 O 2 CI 2 2313; 2316 
CbHtON 2373 
CbHbOCIz 1936; 1960 
CbHbON 2109 
CaHsOzN 2400; 2416 
C 8 H 9 O 3 N 2054 
CbHioOS 2047; 2142 
CbHioOzNz 2149 
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CgHiiON 1U6; 1266; 1447; 

1455 

CgHnOCI 1501 
CgHiiOzN 861; 975 
CaHnOaN 1131; 1319 
C8Hn04N 480 
C 8 Hn 04 CI 1080 
C 8 H 11 O 4 CI 3 1191 
CaHizOClz 1527; 1576 
CsHizOzClz 1232 
CbHuON 1157 
CeHjjOzN 877; 1335; 1336 
CbHisON 1372 
CbHitON 372; 446; 936 
CaHnOzN 581 
CsHiaONz 791 

9 I 

C 9 H 10 1753; 1958; 1961; 2079; 
2107; 2124 

C 9 H 1 Z 1451; 1461; 1469; 1486; 
1529; 1608; 1625; 1648; 
1739 

C9H,4 940; 1188; 1381 
C 9 H 16 797; 799; 811; 823; 846; 
904; 1012; 1047; 1149; 
1156; 1185; 1270 
CsHib 460; 569; 586; 615 
C 9 HZ 0 180; 186; 187; 188; 191; 
318 


9 II 


C 9 H 5 N 2404 

CsHeO 2490 

C 9 H 7 N 2529; 2543 

CsHbO 1996; 2157; 2158; 2200; 

2217; 2247; 2522 
CsHbOz 2080; 2218; 2271; 2285 
C 9 H 8 O 3 1834; 1962; 2037 
CsHbNz 2449; 2526 
CsHbCU 2298; 2383 
CsHaS 2510 
C 9 H 9 CI 3 2133 

C 9 H 10 O 1777; 1857; 1885; 

1894; 1935; 1946; 2027; 
2061 ; 2071 ; 2076; 2082; 
2123; 2197; 2259; 2277; 
2344; 2358; 2398 


CsHioOz 1546; 

1559; 

1645; 

1701; 

1710; 

1858; 

1953; 

1968; 

1981; 

1995; 

2040; 

2094; 


2164 

C 9 H 10 O 3 1870; 1897; 1951 
C 9 H 10 N 2 2353; 2434 
CsHnN 2309; 2379; 2442 
C9Hnl 2387 


CgHtzO 1602; 1689; 1647; 1674; 
1718; 1732; 1733; 1760; 
1782; 1786; 1787; 1814; 
1859; 1926; 1940; 1969 
CbHizOz 1474; 2182 
CgHizOa 1551 
C 9 H 12 O 4 1633 

CgHisN 1058; 1860; 1917; 

2098; 2125 

C 9 H , 40 844; 923; 1041; 1349; 
1 351 ; 1 492 

CgHuOz 931; 1113; 1233; 1237; 


1301 

1388 

1543 


1374; 

1526; 

1567 


1379; 
1 530; 


C9H,403 699; 802; 966 
C9H14O4 700; 734; 852; 858; 

881; 897; 1235; 1316 
CsHmOs 677; 685; 781 
O 9 H 14 O 6 560 


CsHmNz 1716 
C9H,4Cl2 1570 
C 9 H, 4 S 1531 
C 9 H 15 N 815 

CgHteO 917; 1016; 1283; 1291 
CsHieOz 651; 671; 954; 1002; 


1136 


C 9 H 16 O 3 475; 1059; 1099 
C9H,604 251; 342; 364; 441; 

444; 456; 464; 474; 
513; 540 
CsHieBrz 1892 
CgHijCI 1026 
CsHiyBr 1360; 1364 
CsHisO 264; 445; 505; 927; 

994; 1094; 1177; 1186; 
1224 

CsHjbOz 210; 217; 221; 253; 

290; 299; 311; 428; 
561 


C9H,804 309 
CsHiaSa 2048 
C 9 H 19 N 774; 1030 
C 9 H, 9 Br 991 

C 9 HZ 0 OI 7 I; 422; 544; 562; 

570; 571; 583; 587; 
596; 628; 632; 642 
C 9 HZ 0 O 4 126 
C 9 HZ 1 N 338 
CgHz, N 3 1134 
CsHzzPb 1638; 1778 


9 III 

C 9 H 6 NCI 2552 
C 9 H 7 OCI 2509 
C9H70Br 2436 
C 9 H 7 OZCI 3 1900 
C 9 H 8 ONZ 2420 
CsHsOS 2541 


CgHaOzClz 1874 
C 9 H 9 ON 2286 
C9H90Br 2331; 2337 
C 9 H 9 OZCI 1813; 1837; 1838; 

1850 

C9H90zBr 2062; 2063; 2096 

C 9 HioOCIz 1942; 2072 
C 9 H 11 ON 1960 
CgHnOBr 2118 

C 9 HnOzN 1989; 2169; 2280 

CgHizONz 1919 

CgHjzOS 1973; 2083 

CgHjzOCIz 1763 

CsHiaON 1208; 1476 

C9H13OCI3 1562 

CgHiaOjN 1137; 1148 

C 9 H 13 O 4 N 429 

C 9 H 13 O 5 CI 808 

C9H,305Br 1129 

CgHisON 1313 

C 9 H 15 OCI 1123 

CgHigOzN 601; 622 


10 I 


CioHa 2391 

CioHio 2172; 2222; 2396; 2506 
CioHiz 1636; 1888; 1947; 1954; 
2002; 2026 

CioHu 1428; 1437; 1446; 1458; 
1473; 1491; 1506; 1515; 
1518; 1521; 1539; 1544; 
1584; 1602; 1603; 1611; 
1740; 1742; 1819; 1939 
C,oHi6 720; 865; 919; 941; 961; 
1060; 1202; 1222; 1253; 
1254; 1274; 1295; 1302; 
1307; 1337; 1342; 1359; 
1391; 2068 

CioH, 8 680; 900; 967; 1022; 
1057; 1066; 1100; 1141; 
1163; 1250; 1363 
CioHzo 494; 552; 555; 577; 672; 
690; 756; 863 

CioHzz 225; 237; 252; 259; 273; 
286; 291 

10 II 

CioHeClz 2499; 2530; 2533; 

2550 

CioMtCI 2491; 2549 
CioHyBr 2569 
C 10 H 7 I 2572; 2581 
CioHbO 2524 
CioHaOz 2234 

CioHgN 2498; 2500; 2511; 

2514; 2517; 2618; 

2525; 2564; 2673 
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C 10 H 10 O 2116; 

2138; 

2165; 

2168; 

2171; 

2235; 

2328; 

2343; 

2397 

CioHioOz 2008; 

2108; 

2126 

2136; 

2178; 

2202 

2273; 

2299; 

2359 

2365 



C 10 H 10 O 3 1693; 

1793; 

1803; 

1979 



CioHto04 1694 

1766 


C 10 H 10 N 2 2389 

2390; 

2458; 

2576 

2583 


CioHnCIs 2159; 

2306 


C 10 H 12 O 1783; 

1804; 

1817; 

1840; 

1851; 

1886; 

1891; 

1906; 

1913; 

1914; 

1916; 

1927; 

1970; 

1997; 

2032; 

2038; 

2045; 

2050; 

2135; 

2147; 

2239; 

2252; 

2296; 

2370 

C 10 H 12 O 2 1548; 

1563; 

1637; 

1667; 

1695; 

1937; 

1991; 

2006; 

2016; 

2044; 

21 1 7; 

2348 

C 10 H 12 O 3 1756; 

1784; 

1836; 

1845; 

1866; 

1871 

C 10 H 12 N 2 2250; 

2251; 

2268; 

2300; 

2354; 

2380; 

2384; 

2386; 

2412 

C 10 H 13 N 2240; 

2241 ; 

2339; 

2385; 2429 


C 10 H 14 O 1519; 

1572; 

1617; 

1634; 

1641; 

1660; 

1691; 

1708; 

1709; 

1773; 

1801; 

1835; 

1847; 

1852; 1862 


C 10 H 14 O 2 1304;1542 
C 10 H 14 O 4 1225 
C 10 H 14 N 2 1898; 2176 
CioHisN 1736; 1816; 2041; 

2064; 2111 

CfoHieO 963; 985; 996; 1182; 
1217; 1239; 1258; 
1263; 1343; 1365; 
1380; 1382; 1417; 
1419; 1430; 1440; 
1442; 1524 

C 10 H 16 O 2659 ; 824; 947; 1008; 


1089; 

1101 

1212 

1238; 

1241 

1248 

1308; 

1325 

1330 

1348; 

1367 

1368 

1393; 

1477 

1410 

1418 


C 10 H 16 O 4782 ; 786; 892; 955; 
956 

CtoH,605 686; 713; 784; 1174 
CioHteOs 500 


CioH,«N2 1560; 1590; 1664 


C,oH, 7N 907; 1472; 1615 
CroH,7CI 1292 


CioHiaO 887; 

902; 908; 962; 

1023 

1031 

1068 

1092 

1160 

1164 

1181 

1245 

1271 

1279 

1317 

1331 

1338 

1361 

1375 


1383 
C 10 H 18 O 2 681 

C 10 H 18 O 3 306; 602; 1019 
C 10 H 18 O 4 349; 393; 394; 417; 

423; 501; 510; 572 
CioHiaOs 691 
C,oH, 9 N 1275; 1277 
CioH, 9 CI 1165; 1187; 1204 
C 10 H 20 O 496; 806; 1034; 1074; 

1085; 1107; 1112; 

1132; 1154 

C 10 H 20 O 2 277; 302; 378; 379; 

395; 563 
C 10 H 21 N 471; 1138 
C10H21 Cl 692 
CtoH 2 i Br 1026 
C 10 H 21 1 1400 

C 10 H 22 O 226; 644; 673; 687; 
701 

C 10 H 22 S 968 
C 10 H 23 N 418 

CioH24Pb 1592; 1698; 1671; 

1702; 1725; 1758 

10 III 

C,oH 70 Cl 3 2437 
C10H9O2CI 1831; 2173 
C10H9N2CI 2381; 2399 
CioH,oON 2 2413 
CioHioOS 2481 
C,oH,o02N2 2310 
CioHnON 2091 
CioHnOBr 2194; 2255 
C,oHn 02 CI 2152 
C 10 H 12 O 2 CI 2 1624 
CtoH,302Cl3 1677 
C10H14ON2 1822 
C 10 H 14 OCI 2 1605; 1842; 1846 
C 10 H 14 O 2 N 2 1425; 1591 
C10HMO2CI2 1540; 1582 
CioHisON 1215 
C10H15O2N 1020 

C 10 H 15 O 3 IM 1220 
C 10 H 15 O 4 N 485 
CioHi602Cl2 1231 
C 10 H 17 ON 1246 
C 10 H 17 O 2 N 1326 
C 10 H 17 O 3 N 1416 
C 10 H 19 ON 909 
C 10 H 21 O 2 N 646; 767 


111 

CnHio 2475; 2519 
C,iHi 2 2468 

CnH ,4 1696; 1776; 1987 
C 11 H 16 1405; 1452; 1453; 1470; 
1484; 1489; 1503; 1516; 
1564; 1581; 1620; 1632; 
1711; 1726; 1757; 1759; 
1771 

CnH 22 51 4 ; 608 
CnH24 319 

1111 

C, t H 7 N 2544 
CnHsO 2527; 2567 
CiiHioO 2532 
CnHioOz 1904; 2193; 2269 
C 11 H 10 O 3 2253 


CiiHizO 2033; 

2058 

2140 

21 44; 

2150 

2195 

2261; 

2272 

2307 

2311 



CnHuOzlOeS; 1789; 1879; 

1889 

; 1933 

; 1999 

2028 

; 2059 

; 2073 

2074; 2036 

; 2139 

2201 

; 2210 

; 2216 

2225 

; 2226 

; 2294 

2401 

; 2407; 2414 

CnHizOs 1737 

; 1764 

; 1809; 

1855; 1867 

; 1921; 

1993 

; 2000 ; 2128; 

2405 


Cl 1 Hi 2 Nz 2170; 2346; 2349; 

2356; 2360; 2416; 

2432 


CiiHiaCI 2046 



C 11 H 14 O 1574; 

1689 

1743; 

1745; 

1790 

1795; 

1798; 

1918 

2042; 

2134; 

2181 

2186 

ChHmOz 1448 

; 1449 

1467; 

1496 

; 1924 

1965; 

1984 

; 2001 

2012 ; 

2021 

; 2314 


Cl 1 Hi 4 O 3 1 653 

; 1724; 1730; 

1746 

; 1880; 1966 

C 11 H 14 O 4 1964 



CiiHmOc 1273 



C 11 H 14 N 2 2161; 2256; 

2376 

CnHuClz 1885; 2070 


CiiHieO 1438; 

1510 

1699; 

1649; 

1700 

1761; 


1769 

CiiHieOa 1928 
C,iH, 604 1369; 1561 
CnHjfiOe 920; 932 
Cl 1 Hi 6 O 7 899 
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Cl 1 Hi rOs 609 

CiiHiaOz 850; 999; 1043; 1192; 


1200; 

1207; 

1255; 

1 261 ; 

1288; 

1320; 

1 332; 

1347; 

1395; 

1565 




C 11 H 18 O 4 1003; 1004 
CnHjsOs 614; 729; 775; 819 
C 11 H 20 O 1161 ; 1166; 1194 
C 11 H 20 O 2 755; 910; 1036 
C 11 H 20 O 4407 ; 424; 462; 489; 

526; 557 
C 11 H 21 N 1321 
C 11 H 22 O 546 ; 597 
C 11 H 22 O 2 436; 495; 628 
Cl 1 H 22 N 2 705 
C 11 H 24 O 404; 667; 706 
CnH 22 Pb 1655; 1705; 1713 

11 III 

C 11 H 10 O 2 S 2438 
C 11 H 11 O 2 CI 2301 
CnHn N 2 CI 2188; 2232 
C 11 H 12 ON 2 2257; 2282 
C 11 HnOaBr 2330 
CiiHifiOClz 1585; 1794 
ChHitOzN 1490 
ChHitOjN 1497 
CnHi704N 522 
C 11 H 19 ON 1350 
C 11 H 19 O 2 N 1293; 1306 

12 I 

Ci2H,o 2423; 2480 
Cl 2 Hi 2 2394; 2486; 2515; 2516 
C 12 H 14 2332; 2461 
C 12 H 16 1752; 1779; 1957; 2035; 
2425 

CuHib 1493; 1541; 1618; 1722 
C 12 H 26 391; 416 

12 II 

CuHaO 2492 
CuHioO 2393; 2542; 2559 
C 12 H 10 O 2 2565 
CizHioS 2553 
Ci2H,oTe 2577 
Ct2Ht20 2454; 2465 
C 12 H 12 O 2 21 1 2 
C 12 H 12 O 3 2004; 2113; 2183 
Ci2H,204 1925; 2009; 2129 
C 12 H 12 S 2409 


C12H13N 2534; 

2558; 

2562; 

2566 



CuHmO 1853; 

2022; 

2067; 

2145; 

2203; 

2227; 

2284; 

2291; 

2304 


C12H14O2 1692 

1975 

2034 

2057 

2060 

2061 

2084 

2089 

2105 

2179 

2270 

2275 

2329 



C12H14O3 1626 

1727 

1821 

1930 

1976 

2010 

2119 

2254 

2336 

2402 



C12H14O4 1606 

1679 

1998; 

2319 



CizHmNz 2121 

; 2323 


CizHieO 1723; 1854 ; 2055 

C12H16O2 1459 

1478 

1479; 

1788 

1828 

1890; 

1911 

1929 

2236; 

2245 

2341 


C12H16O3 1650 

1666 

1675; 

1682 

1780 

1886; 

2333 




Cl 2 Hi 6 N 2 2090; 2209; 2262 
Ci2H,802 1475; 1557 
C 12 H 18 O 3 1075; 1344; 1370; 

1390 

C 12 H 18 O 4 1223; 1284 
Ci 2H,806 952; 957; 1037 
CuHieOy 663; 885 
C 12 H 20 O 1267 

C 12 H 20 O 2948 ; 1014; 1077; 

1086; 1162; 1169; 

1173; 1198; 1289; 

1394 

C 12 H 20 O 3 1259 

C 12 H 20 O 4914 ; 958; 959; 979; 

980; 1024; 1178; 

1286 

CizHzoOs 812 
Cl 2 H 20 O 7 831 
C 12 H 22 O 1035; 1175 
C 12 H 22 O 2 721; 761; 832; 855 
C 12 H 22 O 3 949; 1062 
Ci2H2204 370; 437; 603; 604 ; 
652 

C 12 H 22 N 2 1421 
C 12 H 24 O 783; 1309 
C 12 H 24 O 2 483; 486; 497 
C 12 H 24 N 2 1421 
Ci2H260 41 1 
C 12 H 27 N 463; 523 
C 12 H 27 N 3 1116 
CuHzaPb 1571; 1657; 1690 
Ci2H3oSn2 1988 

12 III 

C 12 H 10 ON 2 2570 
C12H12ON2 2324 
CizHiaOzCI 1971 
C12H14ON2 2174 
Ci2Hm02N2 2288; 2325 


C12H14O2CI2 1826; 2312 
C12H18O2N2 1651 
C12H21ON 1339 
CizHzsOzN 1281; 1298 
C12H24O4N2 618 
C12H27O3B 233 
C12H27O4P 450 

13 I 

Ci3H,2 2374 
C,3Hi4 2473; 2483 
C13H16 2078; 2417 
C13H20 1508; 1604 
C13H28 753 

13 II 

Ci3H,oO 2455; 2485; 2489 
C,3H,20 2535; 2538 
C13H12O2 2444; 2446; 2484 
Cl 3 Hi 3 N 2450; 2504; 2521 
C13H14O 2264 


C13H14O2 1959 

2013; 

2143; 

2220 

2248; 

2371; 

2507 

2520 


Ci3Hi403 1952 

2092 


C13H14O4 1974 

1980; 

2223; 

2265 

CijHmNz 2302; 2372 


CuHieO 1966; 

2025; 

2103; 

2151 

C13H16O2 1734 

1824; 

1832; 

1920 

2007; 

2024; 

2056 

2110; 

2243 

C13H16O3 1680 

1747; 

1943; 

2101 

2278; 

2317 

CiaHisO 1676; 

1875 


C13H18O3 1427 

1686; 2023 

C13H20O 1537; 

1588; 

1735; 

1808; 

1922 


C13H20O2 1314 

1444; 

1566; 


1630 

C 13 H 20 O 3 1285; 1376; 1413 
C] 3 H 20 O 4 870 
C 13 H 20 O 6 937 
C 13 H 20 O 8 653 
C 13 H 22 O 2 1189; 1431; 1661 
Ci3H2204 981; 1005; 1105; 

1135 

Cl 3 H 24 O 2 763 
C 13 H 26 O 2 524 
CuHzeO 457 
Ci3H3oPb 1610; 1659 

13 III 

CuHisOsBr 1901 
CnHieOzNz 2065 
C 13 H 17 ON 1938 
C 13 H 17 O 2 N 2207 
C 13 H 23 O 4 N 1117 
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14 I 

C 14 H 10 2568 

Cm Hi 2 2495; 2502 

CuHm 2326; 2362 

Cl 4 Hi 6 2355; 2451 

C 14 H 18 1949; 1977; 2290; 2406 

C 14 H 22 1619; 1687 

CmHso 836 

14 II 

C 14 H 9 CI 2578 
C 14 H 10 O 2512 
C 14 H 10 O 3 2366 
CmHizO 2439 
C 14 H 12 O 2 2308 
C 14 H 14 O 2523 
C 14 H 14 O 2 2445 
CmHmOs 2233; 2421 
Cl 4 Hi 5 N 2352 
CmHisO 2266; 2321 
CuHuOz 2335; 2469; 2474; 

2513 

Ci4Hi«03 1893; 1915 
C 14 H 16 O 4 2005; 2029 
Cl 4 Hi 6 Nz 2342; 2376 
C 14 H 17 N 2443; 2547 
C 14 H 18 O 2106 
C 14 H 18 O 2 1805 
C 14 H 18 O 3 1532 
C 14 H 20 O 4 1392 
C 14 H 20 O 9 730 
C 14 H 22 O 2 1432; 1460 
C 14 H 22 O 3 1385 
C 14 H 24 O 4 1017; 1044 
C 14 H 24 O 7 886 
C 14 H 24 N 2 1825; 2167 
C 14 H 26 O 3 612 

C 14 H 28 O 2 564; 565; 588; 722 
C 14 H 30 O 332; 503 
Ci4H32Pb 1631; 1642 

14 III 

C 14 H 15 ON 2477 

15 I 

Cl 5 Hi 2 2575; 2579 
Cl 5 Hi 4 2378; 2556 
Cl 5 Hi 6 2287; 2361 
Cl 5 Hi 8 2440 

C 15 H 24 1457; 1480; 1487; 1538; 
1556; 1572; 1575; 1612; 
1621; 1646; 1668 

15 11 

CifHizO 2560 
C 15 H 12 O 3 2435 
C 15 H 14 O 2470 
CisHuOe 2043 


CisHieO 2377; 2505 
CisHiaO 1839; 2039 
C 15 H 18 O 2 1876 
C 15 H 20 O 6 1219 
C 15 H 20 O 7 1262 
C 15 H 20 O 10 1067 
C 15 H 22 O 2 1729 
C 15 H 22 O 3 1450 
C 15 H 22 O 4 1190 
C 15 H 24 O 1549; 1703 
C 15 H 26 O 1434; 1435; 1609 
CisHzfiOz 1127; 1170 
CisHzeOe 648 
CisHzeNz 1903; 1941 
CisHzaOz 888 
C 15 H 33 N 275 
C, 5 H 34 Pb 1643 

15 III 

CisHigOzN 1678 
C 15 H 33 O 3 B 276 

15 I 

C 16 H 24 2574 
CifiHia 2297; 2306 
CuHzs 1811 
C 16 H 32 757 

16 11 

C 16 H 16 O 4 2214 
CieHiaOz 2237 
C 16 H 20 O 5 1465 
C 16 H 22 O 4 1462; 1748 
C 14 H 24 O 5 1290 
CieHzaO 1402 
C 16 H 26 O 3 1315 
C 16 H 27 N 1683 
C 16 H 32 O 2 556 
C 16 H 33 I 1366 
C 16 H 34 O 541 
Ci6H36Pb 1513; 1622 

16 III 

C 16 H 25 O 3 CI 1403 

17 1 

C 17 H 20 2191 
C 17 H 36 732 

1711 

CitHisOz 2453 
Ci7H38Pb 1535; 1579 

17 III 

CiyHMOzBrz 2508 
C 17 H 21 O 4 N 1594; 1596 

181 

C 18 H 20 2422 


^isHjo 1356 
C 18 H 38 636 

18 11 

Cl 8 Hi 5 P 1864 
Ci8Hi802 2424 
C 18 H 26 N 2 2014; 2350; 2447 
C 18 H 28 O 1396 
C 18 H 28 O 4 1322; 1329 
C 18 H 32 O 7 236 
C 18 H 34 O 1040 
C 18 H 34 O 2 723; 990; 1121 
Cl 8 H 34 OS 1 1 59 
CiaHjcOz 613; 633; 647 
C, 8 H 4 oPb 1522 

19 I 

Ci9H,6 2431 
C 19 H 20 2556 
C 19 H 22 2263 
C 19 H 40 654 

19 II 

C,9H3o02 1386 
C19H36O3 1102 
Ci9H42Pb 1514 

20 I 

C 20 H 40 508 
CzoHaz 619 

20 II 

C 20 H 28 O 2 1767; 1772; 2085 
C 20 H 30 O 4 1423 
C 20 H 38 O 3 1152 
C 20 H 40 O 1184 
C 20 H 40 O 2 762 
C 20 H 42 O 751 
C2oH44Pb 1488 

211 

C 21 H 44 625 

21 II 

C 21 H 34 O 2 1378 
C 21 HasOa 768 

21 III 

C 21 H 21 O 4 P 2 I 89 

22 II 

C 22 H 42 O 2 911; 912; 964 
C 22 H 42 O 3 997; 1063 

23 I 

C 23 H 48 433 

23 II 

CzsHjbOz 1236 



C2aH4402 1042 
C23H46O 512 


24 I 

C24H50 553 

24 II 

C24H38O4 1406 
C24H46O2 1013 

25 I 

C25H52 478 

25 II 

C2SH40O2 1414 
C25H42O2 1210 


FORMULA INDEX ORGANIC LIQUIDS 


25 1 

C26Hs4 610 

26 II 

C26H52O2 724 

27 I 

C27H56 629 

27 II 

C27H50O6 882 

28 I 

C28H58 643 


29 I 

C29H48 1505 
C29H60 660 


31 II to 57 II 

C31 H62O 531 
C32H66 542 
C33H62O6 809 
C39H74O6 731 
C44H82OJ 634; 664 
C45H860,6 773 
C51 H98O6 693 
C57H,0406 1051 
C57Hno08 798 



INDEX OF REFRACTION OF WATER AT VARIOUS TEMPERATURES AND 
FOR VARIOUS WAVE LENGTHS OF LIGHT 

From Values Given in the International Critical TableSy Vol. 7, p. 13. 


t°C. 

Wave length of light 

UcriC) 

UniD) 

TlfiiF) 


0 


1 .3340 



10 

1.3318 

1.3337 

1.3378 

1.3411 

20 

1.33115 

1.33300 

1.33714 

1.34035 

30 

1.3302 

1.3320 

1.3360 

1 . 3392 

40 i 

1.3288 

1.3306 

1.3347 

1.3379 

50 

1.3274 

1.3290 

1 . 3332 

1.3364 

60 

1.3257 

1.3272 

1.3315 

1.3346 

70 

1.3237 

1.3252 

1 . 3294 

1.3325 


INDEX OF REFRACTION OF AQUEOUS HALOGEN ACID 
SOLUTIONS AT 18 °C. 


Acid 

Normality of the acid solution 

0.1 

0.5 

1.0 

2.0 

4.0 

HCI 


1 .33753 

1.34168 

1 .34977 

1.36480 

HBr 

1.33452 

1.33952 

1.34571 

1 .35805 

1 .38271 

HI 

1 .33525 

1 .34346 

1.35387 

1 .37497 


HCIO 3 


1 .33773 

1.34211 

1 . 35078 


HIO 3 

1.33568 

1.34498 

1.35642 

1 .37910 

1.42393 

HIO 4 


1 .3445* 











•At 26*C. 
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REFRACTIVE INDEX OF AQUEOUS GLYCEROL SOLUTIONS AT 20.0®C. 

L. F. Hoyt, Ind. Eng. Chem. 26, 329 


% Glycerol 
by weight 

n 

D 

% Glycerol 
by weight 

200 

n 

D 

% Glycerol 
by weight 

n 

D 

0 

1.33303 

35 

1 . 37740 

70 

1.42789 

1 

1.33416 

36 

1 . 37874 

71 

1 . 42938 

2 

1 .33530 

37 

1 . 38008 

72 

1 .43087 

3 

1 .33645 

38 

1.38143 

73 

1.43236 

4 

1 .33762 

39 

1.38278 

74 

1 .43385 

5 

1 .33880 

40 

1.38413 

75 

1.43534 

6 

1.33999 

41 

1 . 38548 

76 

1.43683 

7 

1.34118 

42 

1 . 38683 

77 

1 .43832 

8 

1.34238 

43 

1.38818 

78 

1.43982 

9 

1 . 34359 

44 

1.38953 

79 

1 .44135 

10 

1.34481 

45 

1.39089 

80 

1 .44290 

11 

1 . 34604 

46 

1 .39227 

81 

1 .44450 

12 

1 .34729 

47 

1.39368 

82 

1.44612 

13 

1 . 34834 

48 

1 .39513 

83 

1 . 44770 

14 

1 . 34980 

49 

1 . 39660 

84 

1 .44930 

15 

1.35106 

50 

1 .39809 

85 

1 .45085 

16 

1 . 35233 

51 

1 . 39958 

86 

1.45237 

17 

1.35361 

52 

1.40107 

87 

1.45389 

18 

1.35490 

53 

1.40256 

88 

1.45539 

19 

1.35619 

54 

1.40405 

89 

1 . 45689 

20 

1.35749 

55 

1.40554 

90 

1.45839 

21 

1.35879 

56 

1.40703 

91 

1.45989 

22 

1 .36010 

57 

i 1.40852 

92 

1.46139 

23 

1.36141 

58 

1.41001 

93 

1 .46290 

24 

1.36272 

59 

1.41150 

94 

1.46443 

25 

1.36404 

60 

1.41299 

95 

1 .46597 

26 

1.36536 

61 

1.41448 

96 

1.46752 

27 

1.36669 

62 

1.41597 

97 

1.46909 

28 

1.36802 

63 

1 .41746 

98 

1.47071 

29 

1 .36936 

64 

1.41895 

99 

1.47234 

30 

1 . 37070 

65 

1.42044 

100 

1.47399 

31 

1.37204 

66 

1 .42193 



32 

1.37338 

67 

1.42342 



33 

1.37472 

68 

1.42491 



34 

1.37606 

69 

1.42640 
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REFRACTIVE INDEX OP AQUEOUS ALCOHOL SOLUTIONS 

The table below gives the readings of the Zeiss Immersion Refractomer for various 
concentrations of ethyl alcohol in water. The values were calculated by B. H. St. 
John from the data of Doroshevskii and Dvorzhanchik. Reprinted by permission 
from the Official and Tentative Methods of Analysis, 3d Edition (1930), published by 
The Association of Official Agricultural Chemists at Washington, D. G. 
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REFRACTIVE INDEX— ALCOHOL 
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REFRACTIVE INDEX— ALCOHOL 


Scale 

Reading 

1 20*’C. 

1 23*0. 

1 25“C. 

%by 

%by 

%by 

%by 

%by 

%by 


volume 

weight 

volume 

weight 

volume 

weight 

60.0 

29.99 

24.67 

31.22 

25.71 

32.12 

26.48 

60.2 

30.12 

24.77 

31.36 

25.83 

32.27 

26.61 

60.4 

30.25 

24.88 

31.50 

25.95 

32.41 

26.73 

60.6 

30.38 

24.99 

31.64 

26.07 

32.56 

26.86 

60.8 

30.51 

25.10 

31.78 

26.19 

32.71 

26.99 

61.0 

30.64 

25.21 

31.92 

26.31 

32.86 

27.12 

61.2 

30.77 

25.32 

32.06 

26.43 

33.01 

27.24 

61.4 

30.90 

25.44 

32.20 

26.55 

33.16 

27.37 

61.6 

31.03 

25.55 

32.34 

26.67 

33.31 

27.50 

61.8 

31.16 

25.66 

32.49 

26.79 

33.46 

27.63 

62.0 

31.29 

25.77 

32.63 

26.92 

33.60 

27.76 

62.2 

31.43 

25.88 

32.77 

27.04 

33.75 

27.88 

62.4 

31.56 

25.99 

32.91 

27.16 

33.90 

28.01 

62.6 

31.69 

26.11 

33.06 

27.29 

34.05 

28.15 

62.8 

31 .83 

26.23 

33.20 

27.41 

34.21 

28.28 

63.0 

31.96 

26.35 

33.35 

27.54 

34.36 

28.42 

63.2 

32.10 

26.46 

33.50 

27.66 

34.52 

28.55 

63.4 

32.23 

26.58 

33.64 

27.79 

34.67 

28.69 

63.6 

32.37 

26.70 

33.79 

27.91 

34.83 

28.82 

63.8 

32.51 

26.82 

33.93 

28.04 

34.98 

28.96 

64.0 

32.65 

26.94 

34.08 

28.17 

35.15 

29.10 

64.2 

32.79 

27.05 

34.23 

28.30 

35.31 

29.24 

64.4 

32.92 

27.17 

34.39 

28.43 

35.48 

29.38 

64.6 

33.06 

27.29 

34.54 

28.57 

35.64 

29.52 

64.8 

33,20 

27.41 

34.69 

28.70 

35.80 

29.67 

65.0 

33.34 

27.53 

34.84 

28.83 

35.97 

29.81 

65.2 

33.48 

27.65 

34.99 

28.96 

36.13 

29.95 

65.4 

33.62 

27.77 

35.15 

29.10 

36.30 

30.10 

W.6 

33.76 

27.89 

35.30 

29.23 

36.46 

30.24 

^.8 

33,90 

28.01 

35.46 

29.37 

36.63 

30.39 

66.0 

34.04 

28.13 

35.62 

29.51 

36.79 

30.54 

66.2 

34.18 

28.26 

35.77 

29.64 

36.96 

30.68 

66.4 

34.33 

28.38 

35.93 

29.78 

37.13 

30.83 

66.6 

34.47 

28.51 

36.09 

29.92 

37.30 

30.98 

66.8 

34.62 

28.64 

36.25 

30.06 

37.48 

31 .13 

67.0 

34.76 

28.76 

36.41 

30.20 

37.65 

31.28 

67.2 

34.91 

28.89 

36.57 

30.34 

37.83 

31 .44 

67.4 

35.05 

29.01 

36.73 

30.49 

38.00 

31.59 

67.6 

35.20 

29.14 

36.90 

30.63 

38.18 

31 .74 

67.8 

35.35 

29.27 

37.06 

30.77 

38.35 

31 .89 

68.0 

35.50 

29,41 

37.23 

30.91 

38.53 

32.05 

68.2 

35.65 

29,54 

37.39 

31.06 

38.70 

32.21 

68.4 

35.80 

29.67 

37.56 

31.21 

38.88 

32.37 

68.6 

35.95 

29.80 

37.73 

31.35 

39.06 

32.53 

68.8 

36.10 

29.93 

37.90 

31.50 

39.24 

32.69 

69.0 

36.25 

30.06 

38.07 

31.65 

39.43 

32.86 

69.2 

36.41 

30.20 

38.24 

31.79 

39.61 

33.02 

69.4 

36.56 

30.33 

38.41 

31.94 

39.80 

33.18 

69.6 

36.72 

30.47 

38,58 

32.09 

39.98 

33.34 

69.8 

36.87 

30.61 

38.75 

32.25 

40.17 

33.51 

70.0 

37.02 

30.74 

38.92 

32.41 

1 40.35 

33.67 

70.2 

37.19 

30.88 

39.10 

32.57 

40.53 

33.84 

70.4 

37.35 

31.01 

39.28 

32.72 

40.72 

34.00 

70.6 

37.51 

31.16 

39.46 

32.88 

40.90 

34.17 

70.8 

37.67 

31.30 

39.64 

33.04 

1 41.08 

34.33 

71.0 

37.83 

31.44 

39.82 

33.20 

41,27 

34.50 

71.2 

37.99 

31.59 

40.00 

33.36 

41.46 

34.67 

71.4 

38.16 

31.73 

40.18 

33.52 

41.64 

34.83 

71.6 

38.32 

31.87 

40.36 

33.68 

41.83 

35.00 

71.8 

38.49 

32.01 

40.54 

33.84 

42.02 

35.17 
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REFRACTIVE INDEX— ALCOHOL 



20“C. 

23*0. 

25*C. 

Reading 

%by 

%by 

%by 

%by 

%by 

%by 


volume 

weight 

volume 

weight 

volume 

weight 

72.0 

38.65 

32.17 

40.72 

34.00 

42.21 

35.34 

72.2 

38.82 

32.32 

40.90 

34.16 

42.40 

35.51 

72.4 

38.98 

32.47 

41.08 

34.33 

42.58 

35.68 

72.6 

39.16 

32.62 

41 .26 

34.49 

42.77 

35.85 

72.8 

39.33 

32.77 

41 .45 

34.65 

42.96 

36.02 

73.0 

39.50 

32.92 

41.63 

34.81 

43.15 

36.18 

73.2 

39.67 

33.07 

41.81 

34.98 

43.33 

36.35 

73.4 

39.84 

33.22 

41.99 

35.14 

43.52 

36.52 

73.6 

40.02 

33.37 

42.17 

35.31 

43.70 

36.68 

73.8 

40.19 

33.53 

42.36 

35.47 

43.89 

36.85 

74.0 

40.36 

33.68 

42.54 

35.64 

44.08 

37.02 

74.2 

40.53 

33.83 

42.72 

35.80 

44.28 

37.20 

74.4 

40.71 

33.98 

42.91 

35.97 

44.48 

37.38 

74.6 

40.88 

34.14 

43.09 

36.13 

44.67 

37.56 

74.8 

41.05 

34.30 

43.28 

36.30 

44.87 

37.75 

75.0 

41.23 

34.46 

43.46 

36.47 

45.07 

37.93 

75.2 

41.41 

34.61 

43.65 

36.64 

45.29 

38.12 

75.4 

41 .58 

34.77 

43.83 

36.81 

45.50 

38.31 

75.6 

41.76 

34.93 

44.02 

36.97 

45.71 

38.50 

75.8 

41 .94 

35.09 

44.21 

37.15 

45.92 

38.69 

76.0 

42.12 

35.25 

44.41 

37.33 

46.12 

38.88 

76.2 

42.30 ' 

35.41 

44.60 

37.50 

46.34 

39.08 

76.4 

42.48 

35.58 

44.80 

37.68 

46.56 

39.29 

76.6 

42.66 

35.74 

44.99 

37.86 

46.78 

39.49 

76.8 

42.84 

35.90 

45.19 

38.04 

47.00 

39.69 

77.0 

43.02 

36.07 

45.40 

38.23 

47.23 

39.90 

77.2 

43.20 

36.24 

45.60 

38.42 

47.45 

40.11 

77.4 

43.39 

36.40 

45.81 

38.60 

47.68 

1 40.32 

77.6 

43.57 

36.57 

46.01 

38.79 

47.91 

1 40.54 

77.8 

43.76 

36.74 

46.23 

38.98 

48.14 

40.75 

78.0 

43.94 

36.91 

46.45 

39.18 

48.37 

40.97 

78.2 

44.13 

37.08 

46.67 

39.39 

48.60 

41.18 

78.4 

44.32 

37.25 

46.89 

39.59 

48.84 

41 .40 

78.6 

44.51 

37.42 

47.11 

39.80 

49.07 

41 .62 

78.8 

44.70 

37.59 

47.34 

40.00 

49.31 

41.84 

79.0 

44.89 

37.76 

47.56 

40.21 

49.54 

42.05 

79.2 

45.08 

37.94 

47.79 

40.42 

49.77 

42.27 

79.4 

45.28 

38.11 

48.01 

40.63 

50.01 

42.49 

79.6 

45.48 

38.30 

48.23 

40.84 

50.24 

42.71 

79.8 

45.68 

38.48 

48.46 

41 .05 

50.48 

42.93 

80.0 

45.88 

38.67 

48.68 

41.26 

50.71 

43.15 
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CQNVERSION OF SCALE DIVISIONS OF THE IMMERSION 
REFRACTOMETER TO REFRACTIVE INDEX 


Originally the immersion instrument was designed with a single prism {A) of 
crown glass which allowed only the range from tid 132 to 1.36 to be covered. By a 
choice of glass and prism angle it has been found possible with a battery of six prisms 
to extend the upper limit of the range to 1.54. Each prism of the series overlaps the 
one immediately above so that there is no lost region from 1.32 to 1.54. The ranges 
covered by these prisms are: A-1. 32539 to 1.36674; B-1. 36428 to 1.40608; C-1. 39860 
to 1.43830; Z)-1.43620 to 1.47562; E-1.47320 to 1.51335; F-1.50969 to 1.54409. 
Prism A is the standard to which the values in the table below apply. For the other 
prisms (B to F) the index of refraction is not standardized as between different manu- 
facturers nor for different lots issued by the same manufacturer. For these prisms 
{B to F) it is necessary to use the table supplied with any particular instrument and 
impossible to publish any conversion tables which would be universally applicable. 

Example: Scale division 25.1 on prism A corresponds to the refractive index 
iiD = 1.33705 +0.000038 = 1.33709. 


Scale 

ni) 

Scale 

riji 

Scale 

71d 

Division 

Division 

Division 

-5 

1.32539 

33 

1.34010 



-4 

2578 

34 

4048 

70 

1.35388 

-3 

2618 



71 

5425 

-2 

2657 

35 

4086 

72 

5461 

-1 

2696 

36 

4124 

73 

5497 


2736 

37 

4162 

74 

5533 

0 

38 

4199 



1 

2775 

39 

4237 

75 

5569 

2 

2814 



76 

. 5606 

3 

2854 

40 

4275 

77 

5642 

4 

2893 

41 

4313 

78 

5678 

. 1 

2932 

42 

4350 

79 

5714 

5 

43 

4388 


6 

7 

8 

9 

2971 

3010 

3049 

3087 

44 

45 

4426 

4463 

80 

81 

82 

5750 

5786 

5822 

46 

4500 

83 

5858 

10 ' 
11 

12 

3126 

3165 

3204 

47 

48 

49 

4537 

4575 

4612 

84 1 

85 

5894 

5930 

13 

3242 

50 


86 

5966 

14 

3281 

4650 

87 

6002 

51 

4687 

88 

6038 

15 

3320 

52 

4724 

89 

6074 

16 

3358 

53 

4761 

\ 


17 

3397 

54 

4798 

90 

6109 

18 

3435 



91 

6145 

19 

3474 

55 

4836 

92 

6181 


56 

4873 

93 

6217 

20 

3513 

57 

4910 

94 

6252 

21 

3551 

58 

4947 



22 

3590 

59 

4984 

95 

6287 

23 

3628 



96 

6323 

24 

3667 

60 

5021 

97 

6359 



61 

5058 

98 

6394 

25 

3705 

62 

5095 

99 

6429 

26 

3743 

63 

5132 



27 

3781 

64 

5169 

100 

6464 

28 

3820 

65 


101 

6500 

29 

3858 

5205 

102 

6535 



66 

5242 

103 

6570 

30 

3896 

67 

5279 

104 

6605 

31 

3934 

68 

5316 


32 

3972 

69 

5352 

105 

6640 
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INDEX OF REFRACTION CALCULATIONS 


For Organic Liquids. 

Reference: Smiles, The Belaiion between Chemical Constitution and some Physical 
Properties (1910). Published by I^ngmans, Green and Co., London. 

In the Lorentz and Lorenz formula: 

n^-l 1 

x- = fe 

n^-\-2 d 

n is the index of refraction of a liquid at a given temperature, d is the density of the 
substance at the same .temperature, and k, which is nearly independent of the tem- 
perature, is a constant known as the specific refraction. The product MXk, where 
M is the molecular weight of the substance, is the molecular refraction; this quantity 
(Mk) is additive and can be calculated for most organic liquid compounds from 
empirically deduced atomic and structural refractive constants. Such refractive 
constants (k) for sodium (D) light are given in the following table: 



k 


k 

c 

2.418 

N 

12.45; 23.21; 32.65; ^3.59; 53. OQ; 

H 

1.100 


64.36; 72.48; 82.47; 93.05; 103.79; 

0 

(a) 1.525; (b) 2.211 ; (c) 1.643; 

(d) 1.64 


113.93; 122.65; 132.27; ^2.71; 
153.776; 163.901; 174.10; 183.46 

S 

(e) 7.69; (/) 7.97; (g) 7.91; (h) 8.11 

NOz 

197.59; 207.44; 216.72; 227. 30; 

Hal. 

(i) 5.967; U) 8.865; (k) 13.900 


237.51 

Str. 

(m) 1.733; (n) 2.398; (p) 0.71; 
(r) 0.48 

NO 

245.91; 255.37 


In the form of: (a) (OH); (b) C:0; (c) ether OR; (d) ester OR; (e) SH; (f) RSR; fg) RCNS; 
(h) RSSR; (i) Cl; (j) Br; (k) I; (m) double bond; (n) triple bond; (p) 3-membd. ring; (r) 4- 
membd. ring; (1 ) aliph. prim, amine; (2) arom. prim, amine; (3) aliph. sec. amine; (4) arom. sec. 
amine; (5) aliph. tert. amine; (6) arom. tert. amine; (7) hydroxylamine; (8) hydrazine; (9) aliph. 
cyanide; (10) arom. cyanide; (11) aliph. oxime; (12) prim, amide; (13) sec. amide; (14) tert. 
amide; (15) Imidine; (16) oximido; (17) carbimido; (18) hydrazone; (19) alkyl nitrate; (20) alkyl 
nitrite; (21) nitro paraffin; (22) nitro arom.; (23) nitramine; (24) nitrite; (25) nitrosoamine. 

Example: Allylacetic acid (CH2 : CH • CH2 CHz • CO - OH) has the following observed constants: 
n/,7.5 = 1.4341 ; 4/47 5=0.9903; molecular weight = 100.064. From this the calculated vali : of 
Mk is found as follows: 


5C 

12.090 

8 H 

8.800 

1 O' 

1.525 

1 O' 

2.211 

1 = 

1 .733 

Mkp 

26 . 359 


The observed value of Mk as calculated from the Lorentz and Lorenz formula is: 

(1.4341) 2-1 1 

100.064 X X =26.319 

(1.4341) 2-1-2 0.9903 

Optical exaltation is characteristic of substances containing conjugated double 
bonds (single bonds alternating with double l)onds); i.c., their molecular refractions 
{Mk) are usually one or more units in excess of the calculated values. 

For Minerals. 

Reference: Larsen and Berman, The Microscopic Determination of the Nonopaque 
Minerals, 2d edition (1934); U. S. Geological Survey, Bull. 848. Washington, D. C. 

In the Gladstone and Dale formula: 

n — l Pi p 2 

= Ky and K =ki )-^2 \-etc., 

d 100 100 

n is the mean index of refraction, d is the density, K is the specific refractive energy, 
ku ki, etc. are the specific refractive energies of the components, and pi, p 2 , etc. 
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the weight percentages of the compK>nents of a mineral. The mean index of refrac- 

2w-l-e a-f/3+7 

tion is or unless the substance is highly birefringent when the mean 

3 3 

index is better expressed by or \/ai3y . The specific refractive energies of the 
chief constituents of minerals are given in the following table : 



Molecular 

weight 

k 


Molecular 
weigh t 

k 

H20 

18 

aO.3355, 

AS2P3 

198 

a 0 . 202 ,h 0 . 22 b 



fe0.340,c.354 

Y 2 b 3 

226 

.144 

Li20 

30 

.31 . 

Sb203 

228.4 

g. 209 , i. 232 

(NH 4)20 

52 

.503 

LazOs 

326 

.149 

NazO 

62 

.181 

CozOi 

328.5 

.16 

K26 

94 

.189 

BizOs 

464 

.163 

CU2O 

143 

.250 

CUz 

44 

.217 

RbzO 

187 

.129 

SiOz 

60 

.207 

AgzO 

232 

.154 

TiOz 

80 

.397 

CszO 

282 

.124 

SeOz 

111 

.147 

HgzO 

416 

.189 Li 

ZrOz 

122.5 

.201 

Tl2b 

424 

.120 

SnOz 

151 

.145 

BeO 

25 

.238 

SbOz 

152 

.198 

MgO 

40.4 

.200 

TeOz 

159.5 

*.200 Li 

CaO 

56 

,225 

ThOz 

264.5 

.12 

MnO 

71 

d.191.e.224 

N2O5 

108 

.240 

FeO 

72 

.187 

P2O5 

142 

.190 

NiO 

75 

.184 

CI2O5 

151 

.218 

CoO 

75 

,184 

VzOs 

182.4 

.43 

CuO 

79.6 

d.191„.253Li 

AszOs 

230 

.169 

ZnO 

81.4 

rf.153,e.183 

BrzOs 

240 

.183 

SrO 

103.6 

.143 

CbzOs 

268 

.295 

CdO 

128.4 

.134 

SbzOs 

320.4 

.152,.222(?) 

BaO 

153.4 

.127 

I2O5 

334 

.177 

HgO 

216 

.18 

TazOs 

446 

.133 

PbO 

223 

d.137„.175Li 

SO3 

80 

.177 

B2O3 

70 

0.220 

CrU3 

100 

.36 

C2O3 

72 

.265 

Se03 

127 

.165 

AI2O3 

102 

.193,/. 21 4 

M0O3 

144 

.241 Li 

CrzOj 

152 

.27 

Te 03 

175.6 

.607 

Mn 203 

158 

d. 300,^. 304 Li 

WO3 

235 

.133 

F02O3 

160 

d. 308, <..36 Li 

UO3 

286.5 

.134 


Atomic 



Atomic 



weight 

k 


weight 

k 

H 

1 

1 .256 or 1.44 

S 

32 

<fc0.502,„.1.00 

C 

12 

.403 

Cl 

35.5 

1 .303 

0 

1,6 

.203 

Br 

80 

1 .214 

F 

1'9 

.043 

1 

127 

. 226 


a Water and ice. 
b Average. 
e Alums, etc. 

d Calculated from compounds containing 
the oxide. 

e Calculated from the oxide. 


/ Calculated from feldspar, feldspathoids, etc. 
0 Isometric oxide. 
h Monoclinic oxide. 

» Orthorhombic oxide. 
k Calculated from native sulfur, 
m Calculated from sulfides; values vary. 


Exampl*: Sodium tetraborate, Na2B407*5H20, has the followiiig observed constants: formula, 
Na20*2^03*5H20; molecular weight, 292; contains, 21 .2% Na20; 48% B203;3U.8% H20;rf, 
1 .81 5; « = 1 .461 ; € = 1 .474. From the table k for Na20, 0.1 81 ; k for B2O3. 0.220; k for H2O, 0.3^. 
Therefore. 0.181 X21 .2% +0.220 X48% +0.340X30.8% =0.24869. Substituting in the Glad» 
stone Dale formula: 

n — 1 

=0.24869, or n = 1.4514 by calculation, 

1.815 


2w+€ 2(1.461) +1.474 


3 


The observed average value of n 


3 


1.465 
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ISOTROPIC CRYSTALS FOR DETERMINING REFRACTIVE INDICES 
OF LIQUIDS BY IMMERSION METHODS 

Reprinted by permission from Handbook of Chemical Microscopy j by Chamot and 
Mason, published by John Wiley & Sons, Inc. 


ilefr. index 

Formula 

1 .326 

NaF 

1.340 

KzSiFfi 

1.361 

KF 

1.370 

(NH4)2SiF6 

1 .439 

Na2S04* Ala (SO 4 ) 3*24 H 2 O 

1.456 

K2S04-AI2 (S04)3-24H20 

1.459 

( N H 4 )2S04* AI 2 (SO 4 ) 3*24 H 2 O 

1.481 

K2S04-Cr2 (S04)3*24H20 

1.488 

( N H 4 ) 2 S 04 * Fea (SO 4 )3*24H20 

1.490 

KCI 

1 .404 

RbCI 

1.504 

NaC2H302-U02(C2H302)2 

1 .515 

NaClOa 

1 . 54 - 

NaCI 

1.553 

RbBr 

1.559 

KBr 

1.571 

Ba(N03)2 

1.588 

Sr(N03)2 


Refr. index 

Formula 

1.617 

NaBrOa 

1.640 

NH 4 CI 

1.641 

NaBr 

1.645 

CsCi 

1.650 

Rbl 

1.657 

KzSnCle 

1.667 

KI 

1.678 

(NH4)2SnCl6 

1.698 

CsBr 

1.703 

NH 4 I 

1 .755 

AS 2 O 3 

1.774 

Nal 

1.782 

Pb(N03)2 

1.787 

Csl 

1 .827 

KzPtCIfi 

2.06 

AgCI 

2.25 

AgBr 


LIQUID MIX IXIKES FOR REFRACTIVE INDEX DETERMINATIONS 

Reprinted by permission from Handbook of Chemical Microscopy, by Chamot and 
Mason, published by John Wiley & Sons, Inc. 


Rf^fr. Index 
(daylight, 20 - 

Ethyl alcohol 

-22®C.) 1.362 

F.thylenc plycol ethyl ether 
(“Cellosolve”) n — 1.407 

Kerosene 
n =1.443 

1.370 

50 cc. 

9 cc. 


1.380 

50 

30 


1.390 

35 

50 


1.400 

10 

50 


1.410 


50 

5 cc. 

1.420 


50 

35 

1.430 


35 

75 

1.440 


5 

75 

Refractive 

indices 

Mixtures 



1.450-1.475 

Kerosene and turpentine. 



1 .480-1.535 

Turpentine and ethylene bromide or clove oil. 


1.540-1.635 

Clove oil and a-bromonaphthalene. 


1.640-1.655 

a-Bromonaphthalene and ot- 

chloronaph thalene. 


1.650-1.740 

a-Bromonaphthalene and methylene iodide. 


1 . 740-1 . 790 

Sulfur dissolved in methylene iodide. 


1 . 790-1 . 960 

Methylene iodide, antimony 

iodide, arsenic sulfide, antimony sulfide. 



and sulfur. 
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REFRACTIVE INDICES (APPROXIMATE) OF VARIOUS SUBSTANCES 


Reprinted by permission from Handbook of Chemical Microscopy, by Chamot and 
Mason, published by John Wiley & Sons, Inc. 


Substance 

0) 

€ 

^'Acetate silk" 

1.48 

1.475 

''Bakelite" 

1.58—1.63 


Celluloid 

1.53 


Cellulose fibers (cotton, flax, ramie, etc.) 

1.53 

1.59 

“Collodion silk" 

1.52 

1.55 

Gelatin, dry 

1.54 


Horn 

1.56 


Lacquer, dry ("Duco") 

1.54 


Linseed oil, dry 

1 . 48—1 . 50 


Rubber, pale crepe (vulcanized is higher) 

1.51 + 


Shellac 

1.54 


Silk 

1.54 

1.59 

Starch 

1.53 


Varnish, dry 

1 .51— 1.54 


"Viscose silk" 

1.525 

1.55 

Wool 

1.54 + 

1.55 + 


LIQUID STANDARDS FOR REFRACTIVE INDEX DETERMINATIONS 
BY IMMERSION METHODS 

Reprinted by permission from Handbook of Chemical Microscopy, by Chamot and 
Mason, published by John Wiley & Sons., Inc. 


Refr. Ind. 

(daylight. 

Liquid 

i 20-22°C.) 

1.32 

Methyl alcohol 

1.333 

Water 

1.358 

Acetone 

1.36 

Ethyl alcohol 

1.38 

Ethyl butyrate 

1.39 

Hexane 

1 . 394 

/so- Butyl alcohol 

1.40 

Heptane 

1.40 

Ethylene glycol monomethy 
ether 

1 .41 

Amyl alcohol 

1.41 

Ethylene glycol monoethyl 
ether (‘‘Cellosolve”) 

1 .42 

Ethylene glycol monobutyl ether 

1.44 

Chloroform 

1.44 

Ethylene chloride 

1.45 

Kerosene 

1.46 

Carbon tetrachloride 

1.47 

Cajeput oil 

1.47 

Glycerol 

1.47 

Olive oil 

1.475 

Paraffin oil (‘^Nujol”) 

1.475 

Turpentine 

1.48 

Castor oil 

1.49 

Dibutyl phthalate 

1.494 

Xylene 

1.495 

Benzene 

1.50 

Lubricating oil (automobile) 


Refr. Ind. 
(daylight, 
20-22®C.) 

Liquid 

1.515 

Anisole 

1.515 

Cedar \wood oil 

1.52 

Chlorobenzene 

1.53 

Clove oil 

1.54 

Ethylene bromide 

1.55 

Nitrobenzene 

1.56 

Tricresyl phosphate 

1.56 

Bromobenzene 

1.57 

o-Toluidine 

1.58 

Bromophenol 

1.586 

Aniline 

1.59 

Bromoform 

1.60 

Cassia oil 

1.61 

Quinaldine 

1.615 

Cinnamic aldehyde 

1.62 

lodobenzene 

1.62 

Quinoline 

1.625 

Carbon disulfide 

1.63 

cr-Chloronaphthalene 

1.66 

op-Bromonaphthaleno 

1.74 

Methylene iodide 

1.78 

Methylene iodide saturated 
with sulfur 

1.87 

Methylene iodide, S. CHI3 

Snl4, Asia, Sbla 

1.64-2.10 

Piperine, Asia, Sbla 

2. 0-2. 7 

Sulfur-Selenium mixtures 









1049 


MELTING POINTS OF COMPOUNDS USEFUL FOR DETERMINING 
, APPROXIMATE MELTING POINTS WITH THE MICROSCOPE 

Reprinted by permission from Handbook of Chemical Microscopy y by Chamot and 
Mason, published by John Wiley & Sons, Inc. 


M.P. 

°C. 

Compound 

137 

Picrolonic acid 

140 

p-Phenylenediamine 

145 

Anthranilic acid 

148 

p-Nitroaniline; 2, 4-Dinitro- 
resorcinol 

150 

Ammonium thiocyanate 

153 

Citric acid; Methylglyoxime 

156 

Benzenesulphonimide 

159 

Salicylic acid 

164 

Cupferron 

169 

Hydroquinone 

170 

Santonin 

171 

Dimethylamine hydrochloride 

172 

p- Dinitrobenzene 

173 

Potassium thiocyanate 

175 

Quinine; Narcotine 

178 

Brucine 

184 

Quinine citrate 

185 

Succinic acid; Cinchonamine 

186 

Saccharose 

189 

Nitron 

191 

Veronal 

193 

Chrysophanic acid 

198 

Aniline hydrochloride 

202 

Salicin; Lactose 

210 

Cinchonidine 

212 

Silver nitrate 

218 

Anthracene 

219 

Phloroglucinol 

228 

Saccharin 

235 

Carbanilide 

237 

Caffeine 

244 

Carbazole 

246 

Dimethylglyoxime 

248 

Sodium chlorate 

261 

Phenolphthalein 

268 

Strychnine 

280 

Lead acetate (anhydrous) 

285 

Anthraquinone 

288 

Sulfanilic acid 

290 

Alizarin 

297 

Potassium nitrite 

302 

Mercurous chloride 

324 

Sodium acetate (anhydrous) 

337 

Theobromine 

368 

Potassium chlorate 

398 

1 

Potassium dichromate 


M.P. 

/>C. 

Compound 

20 

Acetophenone 

22 

Anethole 

27 

Diphenylme thane 

30 

o-Cresol 

35 

P-Cresol 

41 

Phenol 

43 

Salol 

45 

o-Nitrophenol 

48 

Chloral hydrate; Urethane 

50 

a-Naphthylamine 

52 

Thymol 

53 

p-Dichlorobenzene 

58 

Trichloroacetic acid 

63 

rn-Phenylenediamine 

67 

Coumarin; Azobenzene 

69 

Diphenyl 

70 

Pyrazole 

72 

o-Nitroaniline 

74 

Hedonal 

75 

Borax 

76 

Trional 

80 

Naphthalene 

81 

Vanillin 

86 

Saligenin 

87 

p-Dibromobenzene 

90 

m-Dinitrobenzene 

93 

Tri phenyl methane; Salipyrin 

96 

a-Naphthol; m-Nitrophenol 

100 

Phenanthrene; Exalgin 

104 

o-Phenylenediamine 

105 

Pyrocatechin 

108 

Pyramidon 

no 

Resorcinol; 3-Naphthylamine 

112 

m-Nitroaniline 

113 

p-Nitrophenol 

114 

Acetanilide; Ammonium acetate 

116 

Atropine; Quinone 

117 

o-Di nitrobenzene 

118 

Chrysoidine 

119 

Iodoform 

122 

Etenzoic acid; Picric acid; 
6-Naphthol 

123 

Dionine 

128 

Sulfonal 

129 

o-Tolidine 

1 131 

Maleic acid 

133 

Urea; Hydrastine 

1 134 

Pyrogallol 






lOSO 


CLASSIFICATION 


Reprinted by permission, from **Chapter8 in Crystal Chemistry for College 


Crystal Type 

Crystal Units 

Type of Binding 

Characteristic Properties 

Optical 

Ionic 

Simple and com- 
plex ions 

Electrical attrac- 
tion between ions 
of opposite signs 

Transparent; color 
if present is due to 
ions 

Silicate 

0"“ or F- ions; 
Si^+ or Be2+ or 
A1 3+ and other 
positive ions 

Weak to moderate 
polarization 

Refractivity due to 
positive ions 

Homopolar 

Atoms of the fourth 
group and of 

groups equidistant 
on either side of it 

Homopolar bonds 
throughout or 

strongly polarized 
ionic bindings 

Transparent with 
high refractivity or 
opaque metalloidal 

Molecular 

Inert gas atoms. 
Non-polar and 

polar molecules 

Vail der Waal’s 
forces or residual 
electric fields 

Transparent. Opti- 
cal proper ites due 
to molecules 

Layer 

Strongly polarizing 
and easily polar- 
ized ions 

In layers, homopol- 
ar or polarized 
ionic. Between lay- 
ers, molecular 

As homopolar 

Metallic 

Positive ions and 
electron gas 

Electrical attrac- 
tion between posi- 
tive ions and elec- 
tron gas 

Opaque (due to 
free electrons) 

Metalloidal 

Metal atoms and 
atoms of the sulfur 
and arsenic groups 

Mixture of homo- 
polar, ionic, and 
metallic binding 

Opaque, metallic or 
transparent with 
high refractivity 
and color 
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OF CRYSTALS 

Freshmen,” by C. W. Stillwell; Jour. Chem. Education, 10, 598 (1933). 

Characteristic Properties 

hjlcctrical Thermal Mechanical Typical Crystals 


Moderate insula- Fairly high melt- 
tors; in high fields ing point; ioniza- 
conduct by trans- tion occurs in liquid, 
fer of ions vapor 


When polarization Very high melting 
is slight, dissolve points, glasses 
in ionizing solvents formed on cooling 
(water); when of melt 
stronger, are insol- 
uble 

Diamond is a per- Very high melting 
feet insulator. The points with ten- 
others conduct dency to vaporize 
rnetalloidally. Very except in more 
insoluble metalloidal 


Insulators except Melting point very 
when very polar; low witn neutral 
soluble in non-ion- atoms 
izing (molecular ) 
solvents 

Various, similar Various, similar to 
to both molecular both molecular and 
and homopolar homopolar 


Conductors, con- Moderate to very 
ducti vi ty inversely high melting points . 
proportional to Ix)ng liquid inter- 
nurnber of free elec- val 
trons 

Medium to bad Tendency to vapor- 
conductors. Solu- ize or decompose 
ble only with de- at high tempera- 
composition tures 


Strength increasing 

with higher ioniza- NaCl, CaFa 

tion and decrease CaCOa, K 2 SO 4 , 
in distance beweeen (NH4 jaPtCle 
ions. Fracture by 
cleavage 

Very hard with Oh vine, MgaSiO^; 
tendency to cleave Cyanite, AlzSiOs; 
or fracture con- Garnet, 
choidally SiaOjz; Spinel, 

Al 2 Mg 04 , AI 2 O 3 , 
SiOz 

Very hard. Hard- Diamond, Zinc 
ness less for metal- Blende, ZnS; Wurt- 
loidal types zite, ZnS; Car- 

borundum, CSi. 
Many intermediate 
compounds — 

7 brass 

Very soft, hard- Argon, A; CO 2 ; 
ness increasing Ice, H 2 O; Paraf- 
with polarity of fins, CnHzn+z; 
molecules Cellulose 


Cleaving readily in Graphite, C; Cdiz 
layers which are 
soft and flexible 


Moderate hardness Copper, iron, so- 

increased by alloy- dium, zinc 

ing 


Moderately hard to NiAs, FeS, FeSz 
soft. Properties a 
mixtiure of those 
of other types 
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X-RAY EMISSION SPECTRA OF THE K SERIES 

Values selected from Siegbahn, Spektroskopie der Ronigensirahlen, 2d. Ed., Julius 
Springer, Berlin, 1931. 






Wave lenfrth in 

cm. XlO'i' 



Element 

No. 

ai 

02 

<*3 

(ii 



Sodium 

11 

11885 


11805 

11594 


11704 

Magnesium 

12 

9869. 

0 

9801.3 

9539 


9648 

Aluminum 

13 

8320. 

5 

8266.9 

7965 


8043 

Silicon 

14 

7111 . 

06 

7064.9 

6754.5 


6794.2 

Phosphorus 

15 

6142. 

5 

6103.0 

5792.1 


5820.2 

Sulfur 

16 

5361 . 3 

5363.7 

5329.4 

5021 . 1 


5044.7 

Chlorine 

17 

4718.2 

4721 .2 

4688 

4394.2 


4406 

Potassium 

19 

3733.68 

3737.07 

3711.0 

3446.8 



Calcium 

20 

3351 . 69 

3354.95 

3332.3 

3083.4 


3091 . 1 

Scandium 

21 

3025.03 

3028.40 

3006 =a3,4 

2773.9 


2799.2(7) 

Titanium 

22 

2743.17 

2746.81 

2726.9=03,4 

2509.0 


2517.0 

Vanadium 

23 

2498.35 

2502.13 

2484.6=03,4 

2279.7 


2287.8 

Chromium 

24 

2285.03 

2288.91 

2273.3=03,4 

2080.6 


2085.7 

Manganese 

25 

2097.51 

2101.49 

2087.9=03,4 

1906.20 


1910.50 

Iron 

26 

1932.076 

1936.012 

1923.30=03, 

4 1753.013 


1756.46 

Cobalt 

27 

1785.29 

1789.19 

1777.4=03,4 

1617.44 


1620.11 

Nickel 

28 

1654.50 

1658.35 

1647.6=03,4 

1497.05 

1485.61 

1499.10 

Copper 

29 

1537.395 

1541 .232 

1530.91 = 03 , 

4 1389.35 

1378.24 


Zinc 

30 

1432.17 

1436.03 

1428.8=03,4 

1292.55 

1281 .07 


Gallium 

31 

1337.15 

1340.87 


1205.20 

1193.8 


Germanium 

32 

1251.30 

1255.21 


1126.71 

1114.59 


Arsenic 

33 

1173.44 

1177.43 


1055.10 

1042.81 


Selenium 

34 

1102.48 

1106.52 


990.13 

977.91 




Ofl 

02 

O'l 


&2 


Bromine 

35 

1037.59 

1041.66 


930.87 

918.53 


Krypton 

36 

978 



875 



Rubidium 

37 

923.64 

927.76 


826.96 

814.76 

827.49 

Strontium 

38 

873.45 

877.61 


781.30 

769.21 

781.83 

Yttrium 

39 

827.12 

831 . 32 


739.19 

727.13 

739.72 * 

Zirconium 

40 

784.30 

788.51 


700.28 

688.50 

700.83 

Columbium 

41 

744.65 

748.89 


664.38 

652.80 

664.96 

(Niobium) 








Molybdenum 

42 

707.831 

712.805 


630.978 

619.698 

631 . 543 

Masurium 

43 

672 

675 


601 


601 

Ruthenium 

44 

641.74 

646.06 


571.31 

560.51 

571.93 

Rhodium 

45 

612.02 

616.37 


544.49 

533.96 

545.09 

Palladium 

46 

584.27 

588.63 


519.47 

509.18 

520.09 

Silver 

47 

558.28 

562.67 


496.01 

486.03 

496.65 

Cadmium 

48 

533.90 

538.32 


474.08 

464.20 

474.71 

Indium 

49 

511 .06 

515.48 


453.58 

444.08 

454.23 

Tin 

50 

489.57 

494.02 


434.30 

424.99 

434.95 

Antimony 

51 

469.31 

473.87 


416.23 

407.10 

416.23 

Tellurium 

52 

450.37 

454.91 


399.26 

390.37 

399.26 

Iodine 

53 

432,49 

437.03 


383.15 

374.71 

383.92 

Xenon 

54 

417 



360 



Cesium 

55 

399.59 

404.11 


353.62 

345.16 

354.36 

Barium 

56 

384.43 

388.99 


340.22 

332.22 

340.89 

Lanthanum 

57 

370.04 

374.66 


327.26 

319.66 

328.09 

Cerium 

58 

356.47 

361.10 


315.01 

307.70 

315.72 

Praseodymium 

59 

343.40 

348.05 


303.60 

296.25 

304.39 

Neodymium 

60 

331.25 

335.95 


292.75 

285.73 

293,51 

Illinium 

61 

320 

324 


281 



Samarium 

62 

308.33 

313.02 


272.50 

265.75 

273.25 

Europium 

63 

297.90 

302.65 


263.07 

256.45 

263.86 
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X-RAY EMISSION SPECTRA OF THE K SERIES 



A.tomic 



Wave lenpth 

in cm. XIO"” 



Element 

No. 


«2 

af3 

Pi 



Gadolinium 

64 

287.82 

292.61 


253.94 

247.62 

254.71 

Terbium 

65 

278.20 

282.86 


245.51 

239. 12 

246.29 

Dysprosium 

66 

269.03 

273.75 


237.10 

231 .28 

237.87 

Holmium 

67 

260.30 

264.99 





Erbium 

68 

251 . 97 

256.64 


222.15 

216.71 

223.00 

Thulium 

69 

243.87 

248.61 


214.87 


215.58 

Ytterbium 

70 

236.28 

240.98 


208.34 

203.22 

209.16 

Lutecium 

71 

228.82 

233.58 


201.71 

196.49 

202.52 

Hafnium 

72 

221 . 73 

226.53 


195.15 

190.42 

195.83 





«2 

«1 . 3 


...&z .. 

Tantalum 

73 

214.88 


219.73 

189.91 


184.52 

Tungsten 

74 

208.62 


213.45 

184.22 


178.98 

Osmium 

76 

196.45 


201 .31 

173.61 


168.75 

Iridium 

77 

190.65 


195.50 

168.50 


163.76 

Platinum 

78 

182.23 


190.04 

163.70 


158.87 

Gold 

79 

179.96 


184.83 

159.02 


154.26 

Thallium 

81 

169.80 


174.66 

150.11 


145.39 

Lead 

82 

165.16 


170.04 

146.06 


141.25 

Bismuth 

83 

160.41 


165.25 

142.05 


136.21 

Thorium 

90 

132.3 


136.8 

116.9 


113.4 

Uranium 

92 

126.40 


130.95 

111.87 


108.42 


X-RAY EMISSION SPECTRA OF THE M SERIES 


Values selected from Siegbahn, Spekiroskopie der Rontgenstrahlen, 2d. Ed., Julius 
Springer, Berlin, 1931. 



Atomic 



Wave lenpth in cm. 

X 10-11 



Element 

No. 

Y 

6 

«i 

«2 



ain 

Cerium 

58 

11511 

13755 



14030 



Praseodymium 

59 

10975 







Neodymium 

60 

10483 

12375 



12650 



Samarium 

62 

9580 

11238 



11406 

11475 

11532 

Europium 

63 

9192 

10723 



10932 

11003 


Gadolinium 

64 

8826 

10233 



10394 

10428 

10508 

Terbium 

65 

8468 

9772 



9917 

9946 

9989 

Dysprosium 

66 

8127 

9345 



9524 

9555 

9574 

Holmium 

67 

7849 

8947 



9143 

9165 

9195 

Erbium 

68 

7530 

8576 



8783 

8794 

8810 

Ytterbium 

70 

7009 

7893 



8122 

8138 


Lutecium 

71 

6748 

7585 



7824 



Hafnium 

72 

6530 

7289 

7524 





Tantalum 

73 

6299 

7008 

7237 





Tungsten 

74 

6076 

6743 

6969 





Rhenium 

75 

5875 

6491 

6715 





Osmium 

76 

5670 

6254 

6477 





Iridium 

77 

5490 

6025 

6249 

6262 




Platinum 

78 

5309 

5816 

6034 

6045 




Gold 

79 

5135 

5612 

5828 

5842 





Thallium 

81 

4815 

5239 

5450 

5461 




Lead 

82 

4665 

5065 

5274 

5288 




Bismuth 

83 

4522 

4899 

5108 

5119 




Thorium 

90 

3672 

3934 

4130 

4143 




Uranium 

92 

3473 

3708 

3902 

3916 
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X-RAY EMISSION SPEC- 


Valuea selected from Siegbahn, Spehlroskopie der 



Atomic 




11 


Element 

No. 

1 

V 

ai 


Pi 

&2 

Iron 

26 

20120 

19650 


17580 

17220 


Cobalt 

27 

18200 

17770 


15940 

15620 


Nickel 

28 

16550 

16170 


14530 

14240 


Copper 

29 

15190 

14830 


13306 

13030 


Zinc 

30 

13950 

13610 


12230 

11960 


Qallium 

31 

12890 

12560 


11270 

11010 


Germanium 

32 

11922 

11587 


10415 

10153 


Arsenic 

33 

11048 

10711 


9652 

9395 


Selenium 

34 

10272 

9939 


8972 

8718 


Bromine 

35 

9564 

9235 


8358 

8109 



37 







Strontium 

38 

7822 

7506 

6848.6 

6610.0 


Yttrium 

39 


7031 . 0 

6435.7 

6203.9 


Zirconium 

40 

6899 

6593.9 

6056.7 

5823.6 

5574.2 

Columbium 

41 

6510 

6196 

5712.0 

5718 

5480.3 

5226.0 

(Niobium) 








Molybdenum 

42 


5836 

5395.0 

5401 

5166.5 

4910.0 

Ruthenium 

44 

5486.4 


4835.7 

4843.7 

4611.0 

4361 . 9 

Rhodium 

45 

5207.0 

4911.2 

4587.8 

4595.6 

4364 . 0 

4122. 1 

Palladium 

46 

4939.6 

4650.2 

4358.5 

4366.6 

4137.3 

3900.7 

Silver 

47 

4697.6 

4410.1 

4145.6 

4153.8 

3926 . 6 

3693.8 

Cadmium 

48 

4471 . 3 

4187 5 

3947.8 

3956.4 

3730.1 

3506.4 

Indium 

49 

4259.3 

3976.1 

3763.7 

3772.4 

3547.8 

3331 . 2 

Tin 

50 

4063.3 

3781 . 8 

3592.2 

3601 1 

3377.9 

3167.9 

Antimony 

51 

3880.3 

3599.6 

3431 . 8 

3440.8 

3218.4 

3016.6 

Tellurium 

52 

3710.1 


3282.0 

3291 . 0 

3070.0 

2876.1 

Iodine 

53 

3549.7 


3141 .7 

3150.9 

2930.9 

2746.1 


Atomic 



Wnvo length in cmXlO 

-11 


Element 

No. 

f 

V 


02 


'^z 

Cesium 

55 

3259.6 

2983.3 

2886 . 1 

2895.6 

2677.8 

2506.4 

Barium 

56 

3128.7 

2857.1 

2769.6 

2779 . 0 

2562.2 

2399.3 

Lanthanum 

57 

3000 

2734 

2659.7 

2668.9 

2453.3 

2298.0 

Cerium 

58 

2885.7 

2614.7 

2556.0 

2565.1 

2351 . 0 

2204.1 

Praseodymium 

59 

2778.1 

2507 

2457.7 

2467.6 

2253.9 

2114.8 

Neodymium 

60 

2670.3 

2404.2 

2365.3 

2375.6 

2162.2 

2031.4 

Samarium 

62 

2477 

2214 

2195.0 

2205.7 

1993.6 

1878.1 

Europium 

63 

2390.3 


2116.3 

2127.3 

1916.3 

1808.2 

Gadolinium 

64 

2307.1 


2041.9 

2052.6 

1842.5 

1741.9 

Terbium 

65 

2229.0 


1971.5 

1982.3 

1772.7 

1679.0 

Dysprosium 

66 

2154.0 

1892.2 

1904.6 

1915.6 

1706.6 

1619.8 

Holmium 

67 

2082.1 

1822.0 

1841 .0 

1852.1 

1643.5 

1563.7 

Erbium 

68 

2015.1 

1754.8 

1780.4 

1791 .4 

1583.4 

1510.6 

Thulium 

69 

1951 .1 

1692.3 

1722.8 

1733.9 

1526.8 

1460.2 

Ytterbium 

70 

1890 

1631 

1667.8 

1678.9 

1472.5 

1412.8 

Lutecium 

71 

1831 .8 

1573.8 

1615.51 

1626.36 

1420.7 

1367.2 

Hafnium 

72 

1777.4 

1519.7 

1566.07 

1577.04 

1371.1 

1323.5 

Tantalum 

73 

1724.9 

1467.9 

1518.85 

1529.78 

1324.23 

1281.90 

Tungsten 

74 

1675.0 

1418.1 

1473.36 

1484.38 

1279.17 

1242.03 

Rhenium 

75 

1627.3 

1370.6 

1429.97 

1441.0 

1236.03 

1204.1 


* for Y4, y‘4. 






loss 


TRA OF THE L SERIES 


Rontgenstrahlen, 2d. Ed. Julius Springer, Berlin. 




Wave length 

in cm. X 10 ” 



No. 


&4 

tie . T1 


r4 

T5 ^ 



15610 





26 






27 


13140 





28 


12100 





29 


11160 





30 







31 







32 


8912 





33 






34 







35 

6769.4 

6800.9 

6968.1 

6036 . 0 



37 

6358.2 

6391.8 

6508.1 

5637.4 


6279.6 

38 

5974 . 1 

6007.7 

6085.7 

5270.3 



39 

5618.6 

5651.7 

5692.7 5373.8 

4940.8 


5481 . 8 

40 

5297.1 

5330.6 

5347.1 5024.8 

4646 . 7 



41 

5004.7 

5041.0 


4369.5 


4831 . 2 

42 

4476 . 4 

4512.6 

4476.4 4172.8 

3887.9 


4276.6 

44 

4244.7 

4280.2 

4232.8 3935.7 

3681 . 5 


4035.2 

45 

4025.7 

4062.3 

4007.0 3716.4 

3480.9 


3811.6 

46 

3824.5 

3861 . 1 

3798.6 3514.9 

3299.8 


3607 . 3 

47 

3636.4 

3674.3 

3607.3 3328.0 

3131 .6 


3418.1 

48 

3461.9 

3499.0 

3428.0 3155.3 

2973.6 

2919.1 

3241.8 

49 

3298.9 

3336.3 

3262.2 2994.9 

2830.1 

2771.3 

3077.4 

50 

3145.1 

3184.3 

3107.8 2845.1 

2695.3 

2633.6 

2925.6 

51 

3001 . 3 

3040.0 

2964.4 2706.5 

2564.9 

2505.7 

2783 . 1 

52 

2868.2 

2905.9 

2830.5 2577.5 

2442.1 

2386.2 


53 



Wave length 

in crnXlO”’! 




^3 

ii4 

^*7 T1 

rz 73 

74 

T5 

T8_ 

2622.9 

2560.5 

2587.5 2480 2342.5 

2232.2 2227.0 

2169.1 

2411.1 


2511 .0 

2549.8 

2477.2 2375.6 2236.6 

2134.0 2129.5 

2071.5 

2302.3 

2218 

2405.3 

2443.8 

2373.9 2270 2137.2 

2041.6 2036.6 

1978.7 

2200.8 


2305.9 

2344.2 

2276.9 2176.3 2044.3 

1955.9 1950.9 

1895.2 

2105.6 

2019 

2212.4 

2250.1 

2185.9 2087.4 1956.8 

1875.0 1869.9 

1815.3 

2016.1 

1932,2 

2122.2 

2162.2 

2099.3 2004.3 1873.8 

1797.4 1792.5 

1740.8 

1931.3 


1958.0 

1996.4 

1942.2 1852.3 1723.1 

1655.9 1651.7 

1603.3 

1775.1 


1882.7 

1922.1 

1870.5 1784 1654.3 

1 593 . 9 1587.7 

1540.7 

1705 

1629 

1810.9 

1849.3 

1803.1 1719.6 1588.6 

1531.0 1525.9 

1481.8 

1637.6 


1742.5 

1781 .4 

1737.5 1655.8 1526.6 

1473.8 1468.3 

1423 9* 

1574.2 


1677.7 

1716.7 

1677.7 1595.7 1469.7 

1420.3 1413.9 

1371 .4* 

1515.2 


1616.0 

1655.3 

1618.8 1414.2 

1367.7 1361.3 

1319.7* 

1459 


1557.9 

1596.4 

1563.6 1489.2 1362.3 

1318.4 1311.8 

1273.2* 

1403 


1502.3 

1541 .2 

1511.5 1312.7 

1271.2 1265.3 

1226.4* 

1352.3 


1449.4 

1488.2 

1462.7 1264.8 

1225.6 1219.8 

1182.0* 

1303.0 

1248.3 

1398.2 

1437.2 

1414.3 1345.9 1220.3 

1183.2 1177.5 

1141.1* 

1256 

1202 

1349.7 

1389.3 

1371.1 1303.5 1176.5 

1141.3 1135.6 

1100.1* 

1212.1 


1304.09 

1343.07 

1328.4 1261.3 1135.58 

1103.0 1097.08 

1062.7* 

1170. S 


1259.92 

1298.79 

1287.0 1221.7 1096.30 

1065.88 1059.87 

1025.8* 

1129.8 

1079.1 

1217.6 

1256.3 

1248.1 1183.3 1058,7 

1029.9 1023.6 

991.0* 

1091.2 



{Completed on the following page.) 
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X-RAY EMISSION SPEC- 



Atonic 




-n 


Element 

No. 

i 

V 

ai 

az 

til 

02 

Osmium 

76 



1388.59 

1398.66 

1194.90 

1168.84 

Iridium 

77 

Cu Kai, 4 

1281.7 

1348.47 

1359.8 

1155.40 

1132.97 

Platinum 

78 

1496.4 

1240.3 

1310.33 

1321.55 

1117.58 

1099.74 

Gold 

79 

1456.9 

1200.3 

1273.77 

1285.02 

1081 .28 

1068.01 

Mercury 

80 

1418.41 

1161.6 

1238.63 

1249.51 

1046.52 

1037.70 

Thallium 

81 

1381.9 

1125.4 

1204.93 

1216.26 

1012.99 

1008.22 

Lead 

82 

1347.4 

1090.0 

1172.58 

1184.08 

980.83 

980.83 

Bismuth 

83 

1313.7 

1056.5 

1141.50 

1153.01 

950.02 

953.24 

Thorium 

90 

1112.8 

852.8 

954.05 

965.85 

763.56 

791 . 92 

Protoactinium 

91 

1088.5 

827.8 

930.9 

942.7 

740.7 

772.1 

Uranium 

92 

1064.9 

803.5 

908.74 

920.62 

718.51 

753.07 

*For Y 4 , t' 4 . 



MATERIALS COMMONLY USED FOR 

X-RAY FILTERS 




Erniasion spectra, K series. 

X in cm. X10~’* 

Minimum 

Filter* 1 

Element 

No. 

Xai 

Kaz 

X&1 

voltage 

Kilovolts 

Element 

K band 

Cr 

24 

2285.03 

2288.91 

2080.6 

5.98 

V 

2265.3 

Fe 

26 

1932.08 

1936.01 

1753.01 

7.10 

Mn 

1889.2 . 

Ni 

28 

1654.50 

1658.35 

1497.05 

8.29 

Co 

1601 .8 

Cu 

29 

1537.40 

1541 .23 

1389.35 

8.86 

Ni 

1489.0 

Zn 

39 

1432.17 

1436.03 

1292.55 

9.6f 

Cu 

1378.5 

Mo 

42 

707.83 

712.81 

630.98 

20.0 

Zr 

687.2 

Ru 

44 

641 . 74 

646.06 

571.31 

22.1 

Mo 

618.4 

Rh 

45 

612.02 

616.37 

544.49 

23.2 

Ru 

558.4 

Pd 

46 

584.27 

588.63 

519.47 

24.4 

Rh 

533.0 

Ag 

47 

558.28 

562.67 

496.01 

25.5 

Pd 

507.5 







Rh 

or 

533.0 

Sn 

50 

489.57 

494.02 

434.30 

29.1 

Ag 

485.0 







Cd 

or 

463.2 

W 

74 

208.62 

213.45 

184.22 

69.3 



Pt 

78 

182.23 

190.04 

163.70 

78.1 

W 

178.2 


* Desirable thickness for X-ray filters are: MnsoO.005 mm.; Ni=0. 007mm; Zr=0.03mm.; 
Pd =0.03mm. 
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TRA OF THE L SERIES (Continued) 

Wave length in cm.XlO~^^ 


&3 

&4 

&6 

&7 

Ti 

Tz 


T4 

Ts 

Ta 





1022.96 






1138.47 

1177.15 

1175.45 

1112.6 

988.76 

963.32 

957.13 

925.7* 

1019.5 

971 .9 

1101 .65 

1139.86 

1141.00 

1079.4 

955.99 

932.33 

925.99 

895.2* 

985.7 

938.6 

1065.50 

1104.22 

1108.63 

1049.8 

924.61 

902.48 

895.81 

865.5* 

953.6 

907.9 

1030.46 

1069.2 

1076.8 

1015.5 

894.6 

872.4 

866.2 

836.1* 

922.9 


998.50 

1036.99 

1047.48 

988.0 

865.71 

845.71 

839.34 

810.1* 

802.9 

849.0 

967.21 

1005.63 

1019.06 

960.3 

838.01 

819.17 

812.93 

784.3* 

864.7 

822.0 

936.66 

975.01 

991.31 

933.0 

811.43 

794.00 

789.46 

759.3 

837.7 


753.24 

791.92 

826.46 

772.8 

651 . 76 

640.79 

634.13 

609.5 

673.4 

637.4 

730.7 

768.3 

806.2 

753.0 

632.5 

622.6 

615.6 

592.5* 

653.6 


708.79 

746.4 

786.79 

734.6 

613.59 

603.86 

597.11 

573.6 

634.2 

600.0 


LATTICE CONSTANTS OF STANDARD CRYSTALS 


Values selected from Siegbahn, Spektroskopie der Rontgenstrahlen, 2d. Ed., Julius 
Springer, Berlin, 1931. 


Crystal 


Lattice Constant in cm. XIO"’’ at 18®C. 



First order 

Second order 

Third order 

Calcite 

3029.04 

3029.34 

3029.40 

Gypsum 

7579.07 

7583.29 

7584.15 

Mica 

9927.58 

9938.93 

9941.04 

Quartz 

4244.92 

4245.74 

4245.90 

Rock salt 

2814.00 




TOTAL MASS ABSORPTION VALUES FROM FORMULA 


The values given in the following table make it possible to calculate the mass 
absorption for any wave length in the given range by substituting in the formula in 
column 3. The values are those of Richtmyer. 


Abs^irption material 

Wave length, X, in A 

Total mass absorption m /p 

Ai 

0.1 to 0.4 

14. 45X3+0. 15 

Al 

0.4 to 0.7 

14.30X3+0.16 

Fe 

0.1 to 0.3 

110X3 + 0.18 

Co 

0.1 to 0.3 

124X^+0.18 

Ni 

0.1 to 0.3 

145X3+0.20 

Cu 

0.1 to 0.3 

153X3+0.20 

Cu 

0.1 to 0.6 

147X3+0.5 

Mo 

0.1 to 0.35 

450X3+0.4 

Mo 

>Xk 

51.5X3+1 

Ao 

0.1 to 0.4 

603X3+0.7 

Ao 

>Xk 

86X3+0.6 

Pb 

>Xk 

510X3+0.75 
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TOTAL MASS ABSORPTION COEFFICIENTS 

In the following table, the wave length, x, is in Angstrom units, P is the density as 
given for each element in the line above the table, while m/p is the total mass ab- 
sorption coefficient. 

CARBON. Atomic No. = 6. Density of diamond = 3.51; of graphite = 2.3 
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TOTAL MASS ABSORPTION COEFFICIENTS 
MOLYBDENUM. Atomic No. =42. Density = 10.2 


o 

X in K. 

m/p 

0.10 

1.38 

0.15 

2.26 

0.20 

4.00 

0.30 

11.1 

SILVER. 

Atomic No. = 




293 

176 

389 

205 

433 

235 

539 

325(?) 

656 

375(?) 

752 

385 

934 

490 


TUNGSTEN. Atomic No. =74. Density = 19.1 


0.081 

2.40 

0.09 

2.80 

0.10 

2.67 

(the K band) 



O 

X in A. 

u/ p 

0.50 

38.0 

0.631 

75 

1.293 

105 

1.433 

130 


PLATINUM. Atomic No 


L 


= 78. Density = 21 .4 


0.081 

0.09 

0.10 

0.15 

(the K band) 
0.20 
0.30 


X in X. 

m/p 

0.40 

24.5 

0.50 

45.5 

0.60 

75.2 

0.70 

107 

0.80 

150 

(the Li band) 



0.90 

(the Lll band) 
1.0 

(the LIII band ) 

1.104 

1.17 
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TOTAL MASS ABSORPTION COEFFICIENTS 
PLATINUM (Cont.) 


GOLD. Atomic No. 79. Density = 19.3 


URANIUM. Atomic No. = 92. Density = 18.7 


4.146 

1290 

(the Mill band) 


5.394 

1640 

(the Miv Mv band) 

6.973 

1190 

8.319 

1530 

9.868 

2440 


0. 081 

2.44 

0.80 

150 

0.09 

2.85 

0.847 

184 

0.10 

3.07 

(the Ll band) 


0.15 

8.37 

0.871 

166 

(the K band) 


(the Lll band) 


0.20 

4.01 

0.912 

165 

0.30 

11.5 

1.0 

179 

0.50 

49.7 

(the Llll band) 


0.70 

110 

1.09 

88 

0.709 

122 



1 LEAD. Atomic No. = 82. Density = 11.3 

X in X. 

m/p 

mm 

m/p 

0.081 

2.53 

0.50 

58 

0.09 

3.0 

0.60 

77 

0.10 

3.27 

0.63 

102 

(the K band) 


0.709 

140 

0.15 

2.31 

0.8 

147 

0.20 

4.51 

(the L band) 


0.30 

13.6 

1.0 

77 

0.40 

31.8 

1.09 

98 


O 

II 

X in A. 

m/p 


1.17 

120 

1.293 

154 

1.39 

180 

1.43 

202 

1.54 

230 

1.65 

290 

1 .93 

420 



m/p 

0.151 

3.78 

0.164 

3.24 
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FLUORESCENCE AND PHOSPHORESCENCE 

Ultraviolet radiation causes many substances to emit light; if the emission occurs 
only when the ultraviolet radiation is present the phenomenon is known as Jluores- 
cence. If the emission occurs after removal of the ultraviolet radiation the afterglow is 
termed phosphorescence. Fundamentally both fluorescence and phosphorescence are 
identical. 

Exciting agents need not be ultraviolet light. Fluorescence can be due to; heat 
(thermolumiriescence); visible light {photoluminescence); X-rays; electrical waves; 
7 rays; radio waves; cathode rays {cathodohiminescence); rays; a rays; molecular 
beams; neutron and deuteron beams; positrons; streams of various ions (ionolumines- 
cence); friction {triholiiminescence); crystallization (crystalloluminescence) ; cold; pres- 
sure; mechanical excitation; sound waves (sonoluminescence) ; oxidation and special 
chemical reactions {bio- and chemi-luminescence); flames; electrolysis; and several 
others. For additional data the references which follow should be consulted. 

Fluorescence is characteristic of numerous substances, but in many it is highly 
variable, depending on the nature, purity, history, and condition of the material. 
Fluorescence generally occurs best in solution. Actually, only a few very pnre and dry 
substances fluoresce since most substances have impurities which activate lumines- 
cence. Water and crystalline condition also predominate as activators. A phosphor is a 
luminescent system consisting of a base and a trace of impurity called an activator: 
AB-\-M where A may be Ba, Ca, Na, K, Mg, Li, etc., associated with anion B which 
may be sulfide, oxide, tungstate, silicate, carbonate, etc. M is the trace of metal which 
may be U, Mn, Cu, rare earths, etc. A flux may be incorporated with this, and very 
complex phosphors are built upon this basis. The notation ZnCuS represents a typi- 
cal phosphor-Cu activated ZnS. 

The exciting agent used in most studies is usually one of two types of ultraviolet 
radiation suitably filtered to eliminate visible light. One wavelength is most suited to 
the study of organic substances and is called long wavelength radiationy the tentative 
standard being Ilg = 3650X. Short wavelength radiation is usually best suited for exci- 
tation of inorganic substances and its tentative standard wavelength is Hg=2537A 
{resonance rad iat ion) . 

References which have been consulted for data in the following tables include: 
Dake and Dc Ment: Fluorescent Light and Its ApplicationSy Chemical Publishing Com- 
pany, New York (1941); Dake and De Ment: Ultraviolet Light and Its ApplicationSy 
Chemical Publishing Company, New York (1942); De Ment and Dake: Uranium 
and Atomic PoweCy Chemical Publishing Company, New York (1941); De Ment: 
Fluorescent Chemicals and Their ApplicationSy Chemical Publishing Company, New 
York (1942); Radley and Grant; Fluorescence Analysis in Ultraviolet Lighty D. Van 
Nostrand Company, 3d edition. New York (1939). 

The arrangement in the following tables is alphabetical with abbreviations for 
filtered ultraviolet light being L = long X = 3650A, and S=short X=2537A. The 
symbol LS is used to indicate both long and short wavelengths. The variability of 
fluorescent response should always be considered when using these tables. Aqueous 
solutions are indicated by the abbreviation soln. 
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FLUORESCENT CHEMICALS 

In the following table, fluorescence most representative of the substance is listed 
together with the wavelength which evokes it. As with other substances fluorescencf.^ 
of chemicals may be widely variant, differing with the purity, history, structure, and 
state of the compound. Solution and alteration in pH markedly affect the fluorescence 
of many chemicals. However, numerous closely related compounds can easily be dis- 
criminated by their fluorescence. Impurities in inorganic substances usually enhance 
fluorescence but in many organic substances fluorescence is a property of themolecule. 
Fluorescence is a valuable adjunct in the study of materials and further information 
can be obtained from the references quoted. Several chemicals which emit ultraviolet 
light when excited by X-rays are also included in the table. 


Name 

X 

Fluorescence 

Name 

X 

Fluoresoeuce 

Acetamide 

L 

Medium bluish 

p-Aminophenol sulfate 

L 

Violet 

Acetanilide 

L 

Lavender 

Aminophyllin 

L 

Strong blue-green 

Acetic acid 

L 

Milky green 

Aminopyrine 

L 

Vivid bfursh 

Acetoacetanilide 

L 

Bright medium blue 

Ammonium salts 

L 

Usually bluish- 

Acetone 

L 

Slight pale bluish 



white 

Acetophenone 

L 

Weak brown 

Amyl alcohol (iso) 

L 

Slight gray-green 

Acetphenetidin 

L 

Lavender 

Amyl naphthalene. 

L 

Deep blue 

Acetylaminoxyphenyl- 



Amyl salicylate 

L 

Purple 

arsonic acid 

L 

Medium purple 

Anisaldehyde 

L 

Brown 

Acetyl-/3-methyl- 



Anthraquinone 

L 

Orange 

choline bromide 

L 

Strong lavender 

Antipyrine 

L 

Purple 

Acetylsaiicylic acid 

L 

Brilliant sea blue 

Apomorphine 

L 

Deep blue 

Aconitine 

L 

Pale blue 

Atropine sulfate 

L 

Pale blue 

Acridine, soln. 

L 

Bright green 

Ascorbic acid 

L 

Lavender 

Acridine picrate, soln. 

L 

Brilliant greenish 

Auramine, soln. 

L 

Brilliant yellow 

Acriflavine, soln. 

L 

Very bright green 

Barium acetate 

L 

Green 

Albumin 

L 

Strong bluish 

Barium carbonate 

L 

Brick red 

Aldehyde bisulfite 

L 

Rose 

Barium chloride 

L 

Bluish 

Alloxan monohydrate 

L 

Medium violet 

Barium dichromate 

L 

Reddish 

Allylamine picrate 

L 

Crimson 

Barium formate 

L 

Violet 

Allyl thiourea 

L 

Strong whitish 

Barium hydroxide 

S 

Bluish 

Aluminum acetate 

L 

Strong blue 

Barium nitrate 

S 

Bluish-lavender 

Aluminum bromide 

L 

Reddish 

Barium pyrovanadate 

s 

Light yellow 

Aluminum carbide 

L 

Strong dark green 

Barium succinate 

L 

Bright violet 

Aluminum chloride 

S 

Bluish-green 

Barium stearate 

L 

Bright blue- white 

Aluminum formate 

S 

Blue-white 

Barium sulfate 

S 

Bluish 

Aluminum fluoride 

s 

Blue 

Barium sulfide 

S 

Weak reddish 

Aluminum iodide 

s 

Red-lavender 

Benzamidine hydro- 



Aluminum oxide 

L 

Bright crimson 

chloride 

t 


Aluminum palmitate 

L 

Bluish-white 

Benzaldehyde 

L 

Brownish-green 

Aluminum 



Benzidrine sulfate 

L 

Vivid bluish 

metaphosphate 

S 

Violet-white 

Bensene-rn-sodium 



Aluminum 



disulfonate 

t 


monostearate 

L 

Bright bluish-white 

Benzoflavine, soln. 

L 

Very bright yellow 

Aluminum potassium 



Benzoic acid 

L 

Violet 

tartrate 

L 

Bluish-white 

Benzyl alcohol 

L 

Pale gray 

Amber 

L 

Bright green-yellow 

Benzyl benzoate 

L 

Grayish 



to blue 

Benzyl salicylate 

L 

Violet 

Ambergris 

L 

Sometimes bright 

Berberine 

L 

Very bright yellow 



blue-brown 

Berberine hydro- 



o-Amir»ebenzoic acid 

t 


chloride 

L 

Bright yellow-green 

p-Aminobenzoic acid 

L 

Medium purple 

Beryllium diphosphate 

S 

Bluish 

2-Amino-1-butanol 

L 

Slight greenish 

Beryllium nitrate 

S 

Bluish 

2-Amino-2-methyl-1 , 



Beryllium oxide 

s 

Lavender 

3-propanediol 

L 

Bright blue 
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Name 

X 

Fluorescence 

Name 

X 

Fluorescence 

Beryllium salicylate 

L 

Intense blue 

o-Chlorobenzoic acid 

L 

t 

Beryllium stannite 

L 

Blue to green 

Choline 

L 

Dull blue 

Bismuth ethyl cam- 



Chromium stearate 

L 

Dark lavender-blue 

phorate 

L 

Strong yellow-green 

Chlorophyll 

L 

Strong deep red 

Bismuth sodium tar- 



Chrysarobin 

L 

Bright orange 

trate 

L 

Medium blue 

Cinchonidine 

L 

Gray-purple 

Bismuth subcarbonate 

S 

Bluish 

Cinchonidine sulfate 

L 

Vivid blue 

Bismuth subnitrate 

S 

Bluish 

Cinchonine 

L 

Pale blue 

5-Bromo8alicylic acid 

L 

Whitish 

Cinchonine sulfate 

L 

Whitish 

Boric acid 

S 

Blue-white 

Cinchophen hydro- 



Butyryl pyrogallol 

L 

Strong deep purple 

iodide 

L 

Bright orange-red 

Butanol 

L 

Slight pale blue 

Cinchophen mono- 



Butyl acetyiricinoleate 

L 

Strong deep blue- 

iodide 

L 

Cream 



green 

Cinchopyrine 

L 

Dull tan 

Butyl citrate, tri- 

L 

Blue-green 

Cinnamic acid 

L 

Red-violet 

Butyl oieate 

L 

Greenish-yellow 

Cinnamic aldehyde 

L 

Brown 

Butyl ricinoleate 

L 

Bright yellow-green 

Citronellol 

L 

Strong brownish- 

Butyl sebacate, di- 

L 

Bright bluish-white 



green 

Butyl stearate, mono- 

L 

Pale bluish 

Cobaltous stearate 

L 

Purple-gray 

Cadmium 8-hydroxy- 



Codeine 

L 

Yellowish 

quinolinate 

L 

Bright yellow-green 

Colchicine 

L 

Yellow-green 

Cadmium sulfide 

S 

Yellowish 

Columbium pentoxide 

S 

Bright whitish 

Cadmium tungstate 

S 

Bright yellowish 

Coramine 

L 

Bluish 



(impure) 

Coumaric acid 

L 

Green 

Calcium acetate 

s 

Bluish 

Coumarin 

L 

Violet 

Calcium benzoate 

L 

Bright bluish 

o-Cresol 

L 

Deep rose 

Calcium carbide 

s 

Brownish 

m-Cresol 

L 

Strong medium 

Calcium p-caseinate 

L 

Vivid yellow-blue 



blue 

Calcium 8-hydroxy- 



p-Cresol 

L 

Cream-lavender 

quinolinate 

L 

Dark greenish 

Crotonic acid 

L 

Strong bluish 

Calcium «>-iodoxy- 



Cupferron 

L 

Very dull crimson 

benzoate 

L 

Bright white 

Curcubocitrin 

L 

Brilliant blue 

Calcium lactate 

L 

Lavender 

Decyl naphthalene 

L 

Bright blue 

Calcium mandelate 

L 

Blue 

Dehydrocholic acid 

L 

Violet-blue 

Calcium molybdate 

L 

Bright gray-bluish 

Desaminocasein 

L 

Variable; blue- 

Calcium nitrate 

S 

Bluish 



green-yellowish 

Calcium oxalate 

S 

Bluish 

Diacetone 

L 

Slight purplish 

Calcium pantothenate 

L 

Dull purple 

Diacetylamino- 



Calcium phosphate 

S 

Blue to violet 

azotoluene 

L 

Dark red 

Calcium pyrovanadate 

S 

Reddish 

Diallylbarbituric acid 

L 

Violet-white 

Calcium tungstate 

s 

Bright medium blue 

Diamyl naphthalene 

L 

Blue 

Caffeine 

L 

Strong blue-green 

Dibutoxymethane 

L 

Pale bluish 

Caffeine citrate 

L 

Lavender 

Dibutylamine 

L 

Slight bluish 

Camphor 

L 

Blue-violet 

Dibutyl oxalate 

L 

Slight bluish 

Carbon dioxide, solid 

L 

Strong blue-white 

Dibutyl phthalate 

L 

Slight bluish 

Carbromal 

L 

Lavender 

Didodecyl benzene 

L 

Bluish-yellow 

Cerous citrate 

L 

Medium blue 

Diethylene glycol 



Cerous molybdate 

S 

Reddish 

monolaurate 

L 

Bright bluish 

Cerous nitrate 

s 

Violet-blue 

Diethylene glycol 



Cerous nitrite 

s 

Bluish 

monooleate 

L 

Vivid blue 

Cerous silicate, ortho- 

s 

Bright blue 

Diethylene glycol 



Cerous stannite 

L 

Bluish 

monoethylether 



Cerous tellurite 

L 

Medium lavender 

citrate 

L 

Bright blue 

Cerous tungstate 

S 

Blue 

Diethylene glycol 



Chloral ethanol ate 

L 

Vivid yellow-green 

monoethylether 



Chloral hydrate 

L 

Blue-yellowish 

phthalate 

L 

Strong green 


t Emits ultrAi/jolet rays under influence of X-rays. 
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Name 

X 

Fluorescence 

Name 

X 

Fluorcjscence 

Oiethylene glycol 



Gallium molybdate 

L 

Deep blue-green 

monoethylether 



Gallium salicylate 

L 

Grayish-blue 

laurate 

L 

Blue-white 

Gallium tetraborate 

S 

Grayish-white 

Diethylene glycol 



Gallium tungstate 

S 

Bluish 

monoethylether 



Gelatin 

L 

Light blue 

stearate 

L 

Bluish 

Germanium citrate 

L 

Pale bluish 

Diethyl oxalate 

L 

Pale bluish 

Germanium dioxide 

S 

Violet-blue 

Dihydroxybenzoic acid 

L 

Purple 

Germanium molybdate 

S 

Bluish 

Diiodosalicylic acid 

L 

Green 

Germanium salicylate 

L 

Bright sea blue 

Dimethylglyoxime 

L 

Violet 

Germanium stannite 

L 

Pale violet 

Dimethyl phthalate 

L 

Greenish 

Germanium tungstate 

L 

Reddish 

Dimethyl sebacate 

L 

Slight bluish 

Glutathione 

L 

Medium lavender 

Diphenyl 

t 


Glycerin 

L 

Slight bluish 

Diphenylamine 

t 


Glyceryl a, 7 -di- 



Diphenylamine 

L 

Very dull violet 

chlorohydrin 

L 

Pale green 

Diphenyl carbonate 

L 

Lavender-blue 

Glyceryl a, 7 -di-iso- 



Dithiosalicylic acid 

L 

Blue 

amyl ether 

L 

Bluish 

1,2-DiC2-Xenoxy)- 



Glyceryl a, 7 -dimethyl 



ethane 

L 

White 

ether 

L 

Blue 

Dodecyl benzene 

L 

Bluish-yellow 

Glyceryl a, 7 -diphenyl 



Elastin 

L 

Strong light blue 

ether 

L 

Lavender-blue 

Emetine 

L 

Yellow-red 

Glyceryl formal 

L 

Pale blue 

Eosin, soln. 

L 

Brilliant red 

Glyceryl furfural 

L 

Light yellow-green 

Erbium aluminate 

L 

Pale violet 

Glyceryl cr- mono-iso- 



Erbium salicylate 

L 

Vivid sky blue 

amyl ether 

L 

Pale blue 

Erbium tellurite 

L 

Whitish 

Glyceryl a-mono-ri- 



Erbium tungstate 

S 

Grayish 

butyl ether 

L 

Blue-green 

Erythrosin, soln. 

L 

Bright green 

Glyceryl o-mono- 



Erythritol tetranitrate 

L 

Deep violet 

chlorohydrin 

L 

Blue-green 

Esculin, soln. 

L 

Vivid green-brown 

Glyceryl a-mono- 



Eserin salicylate 

L 

Lavender 

methyl ether 

L 

Slight bluish 

Ethanol 

L 

Very slight bluish 

Glyceryl a-mono- 



Ethanolamine 



phenyl-ether 

L 

Lavender-blue 

hydrochloride 

L 

Violet 

Glyceryl monostearate 

L 

Bright yellow-blue 

4-Ethoxyacridone 

L 

Bright green to blue 

Glyceryl monoleate 

L 

Strong yellow-blue 

Ethyl acetate 

L 

Slight blue 

Glyceryl tristearate 

L 

Bright violet-blue 

Ethyl borate 

L 

Pale blue 

Gtycollic acid 

L 

Strong violet 

Ethyl formate 

L 

Pale blue-green 

Glycol monoleate * 

L 

Bright blue-brown 

Ethyl lactate 

L 

Pale blue-green 

Glycol dilaurate * 

L 

Yellow-brown 

Ethyl salicylate 

L 

Green 

Glycol phthalate * 

L 

Bright light blue 

Ethylene glycol laurate 

L 

Very bright blue 

Glycol monolaurate * 

L 

Bright medium blue 

Ethylene glycol oleate 

L 

Blue 

Glycol monostearate * 

L 

Brownish-yellow 

Ethylene glycol 



Heliotropin 

L 

Bright yellow- 

ricinoleate 

L 

Greenish-blue 



brown 

Eugenol 

L 

Dark brown 

Hemin 

L 

Very dull reddish 

Fluorescein, soln. 

L 

Very bright yellow- 

Hexamethylene- 





green 

tetramine 

L 

Violet 

Fluorescin, soln. 

L 

Yellow 

Hexamethylenetetra- 



Furfural 

L 

Cherry-yellowish- 

mine triguaiacol 

t 




green 

Homatropine methyl- 



Furfurine nitrate 

L 

Yellowish • 

bromide 

L 

Lavender 

Furfuryl alcohol 

L 

Dark yellow 

Homoveratrol (iso) 

L 

Yellowish 

Gallium chromate 

L 

Greenish-yellow 

Hydrastine 

L 

Green 

Gallium 8-hydroxy- 



Hydrastine salicylate 

L 

Greenish-white 

quinolinate 

L 

Bright yellow 

Hydrazine hydro- 



Gallium ferrocyanide 

L 

Deep blue 

chloride 

L 

Violet 


t Emits ultraviolet rays under influence of X-rays. 
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Name 

X 

Fluorescence 

Name 

X 

Fluorescence 

Hydrazine sulfate 

LS 

Whitish, violet 

Manganese formate 

L 

Bright light blue 

Hydrobenzoin 

t 


Manganese 8-hydroxy- 



Hydrocinnamic 



quinolinate 

L 

Bright green 

aldehyde 

L 

Weak green 

Manganese iodide 

S 

Yellowish 

Hydrofuramide 

L 

Bright pink 

Manganese stearate 

L 

Bright deep rose 

Hydroxyl ammonium 



Manganese oxalate 

L 

Pale whitish 

sulfate 

S 

Light blue 

Mannitol glyceryl 



8-Hydroxyquinoline 

L 

Strong dark purple 

monolaurate 

L 

Deep green-brown 

Hydroquinone 

L 

Violet 

Mannitol glyceryl 



Indium cyanide 

L 

Weak blue-green 

monoleate 

L 

Brownish-blue 

Indium o-iodoxy- 



Mannitol glyceryl 



benzoate 

L 

Light lavender 

monostearate 

L 

Blue-gray 

Indium molybdate 

L 

Pale red-brown 

Mannitol triricinoleate 

L 

Deep green 

Indium salicylate 

L 

Bright blue-green 

Mercurous chloride 

L 

Bright pinkish 

Indium tungstate 

L 

Grayish 

Mercury salicylate 

L 

Strong lavender 

Indole 

L 

Violet-blue 

Mercury salicylamide 

L 

Bluish 

Inositol 

L 

Lavender 

Methanol 

L 

Very slight bluish 

Iron(ic) 8-hydroxy- 



Methyl acetophenone 

L 

Gray-brown 

quinolinate 

L 

Deep blue-black 

Methylamine 

L 

Slight bluish 

Iron(ous) 8-hydroxy- 



Methyl anthranilate 

L 

Blue-green 

quinolinate 

L 

Blue-brown 

Methyl cinnamate 

L 

Bright violet 

Isoquinine 

L 

Violet 

^-Methyl esculin 

L 

Brilliant blue 

Lactose 

L 

Lavender 

Methyl formate 

L 

Greenish 

Lanthanum 8-hydroxy- 



Methyl lactate 

L 

Greenish 

quinolinate 

L 

Pale yellow-green 

2-Methyl-1,4- 



Lanthanum molybdate 

L 

Whitish 

naphthoquinone 

L 

Lavender-white 

Lanthanum salicylate 

L 

Bright light blue 

Methylglycolphene- 

L 

Violet 

Lanthanum silicate 

S 

Whitish 

tidin 



Lanthanum tungstate 

S 

Whitish 

2-Methyl-2,4- 



Lead acetate 

s 

Medium blue 

pentanediol 

L 

Light blue 

Lead bromide 

s 

Yellowish 

Methyl salicylate 

L 

Green 

Lead carbonate 

s 

1 Yellowish 

/3-Methylumbelli- 



Lead chloride 

s 

Whitish-yellow 

ferone, soln. 

L 

Brilliant medium 

Lead iodide 

s 

* Scarlet 



blue 

Lead sebacate 

L 

' Lavender-white 

Morphine 

L 

Pale green to 

Lead monostearate 

L 

Vivid blue 



lavender 

Lead sulfate 

s 

Yellowish 

Musk ambrette 

L 

Yellowish-brown 

Lead naphthenate 

1 L 

Brilliant blue-green 

Musk ketone 

L 

Yellowish-brown 

Legumin 

1 L 

Bright light blue 

Musk xylol 

L 

Yellowish-brown 

Leptandrin 

L 

Red-violet 

Narceine 

L 

Violet-blue 

Linalyl acetate 

! L 

Yellow-green 

Narcotine 

L 

Violet 

Lithium benzoate 

L 

Whitish-violet 

Nembutal 

L 

Bluish-violet 

Lithium oxalate 

i L 

Lavender 

Neodymium chromate 

L 

Light yellow 

Lithium salicylate 

L 

Bright blue-green 

Neodymium cyanide 

L 

Blue 

Lycopodium 

L 

Strong pinkish 

Neodymium fer- 



Magnesium am- 



rocyanide 

L 

Deep coral 

monium arsenate 

L 

Whitish 

Neodymfum 



Magnesium oxide 

L 

Scarlet to reddish 

molybdate 

s 

Coral 

Magnesium 8-hy- 



Neodymium nitrate 

L 

Pinkish-white 

droxyquinolinate 

» L 

Brilliant golden 

Neodymium tellurite 

L 

Rose-blue 

Magnesium phosphate 

L 

Blue 

Neodymium thiosul- 



Magnesium salicylate 

L 

Purple-green 

fate 

L 

Rose 

Magnesium stearate 

L 

Blue-white 

Neodymium salicylate 

L 

Vivid blue-green 

Magnesium sulfate 

L 

Usually blue-white 

Nerolin 

L 

Violet 

Manganese acetate 

8 

Reddish 

Nickeious 8-hydroxy- 



Manganese bromide 

S 

Whitish 

quinolinate 

L 

Strong brownish 


t Emits ultraviolet rays under influence of X-rays. 
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Name 

X 

Fluorescence 

Name 

X 

Fluorescence 

Nickel stearate 

L 

Gray-purple 

Phthalic anhydride 

L 

Bright violet 

Nicotinamide 

L 

Bright blue 

Pyramidon 

L 

Bright blue 

Nicotinic acid 

L 

Purple-white 

Pyridoxine hydro- 



2-Nitro-l-butanol 

L 

Greenish-orange 

chloride 

L 

Strong medium 

Nitroethane 

L 

Very slight blue 



blue 

2-Nitro-2-ethyl-1,3- 



Quinine 

L 

Light blue 

propanediol 

L 

Light lavender 

Quinine bisulfate 

L 

Bright blue- 

Nitrogen iodide 

L 

Violet-pink 



greenish 

2-Nitro-2-methyl-1,3- 



Quinine hydrochloride 

L 

Light blue 

propanediol 

L 

Violet 

Quinine hydrobromide 

L 

Lavender 

2-Nitro-2-methyl-1- 



Quinine sulfate 

L 

Strong blue 

propanol 

L 

Lavender 

Quinine salicylate 

L 

Bright blue-green 

1-Nitropropane 

L 

Very slight blue 

Quinoline 

L 

Bright blue 

a-Nitroso /3-naphthol 

L 

Crimson 

Quinone 

L 

Red-brown 

Nuclein 

L 

Strong bluish 

Rhodinol 

L 

Violet-yellow 

Nupercaine 

L 

Violet 

Rhodium diphosphate 

L 

Blue 

Oleic acid 

L 

Bright blue-green 

Rhodium nitrate 

L 

Pink 

Opianic acid 

L 

Pale blue 

Riboflavin 

L 

Bright orange 

Oxyquinoline sulfate 

L 

Bright crimson 

Rotenone 

L 

Dull violet 

Parabanic acid 

L 

Violet 

Salicylic acid 

L 

Blue 

Papaverine 

L 

Pale yellowish 

Samarium chloride 

L 

Red-orange 

Paraldehyde 

L 

Strong bluish 

Samarium diphosphate 

L 

Blue 

Paregoric 

L 

Bright yellow-green 

Samarium ferrocya- 



Pentaerythritol 

L 

Rose to bluish 

nide 

L 

Blue 

Pentamethylene- 



Samarium molybdate 

L 

Pink 

tetrazol 

L 

Blue-violet 

Samarium salicylate 

L 

Brilliant blue 

p-Phenetole 



Samarium tellurite 

L 

Bright blue-green 

sulfonic acid 

t 


Samarium tungstate 

L 

Blue-green 

o-Phenoxyphenyl 



Santonin 

L 

Pink 

benzoate 

L 

Lavender-blue 

Silver 8-hydroxyquln- 



Phenobarbital 

L 

Whitish 

olinate 

L 

Yellowish 

Phenobarbital sodium 

L 

Violet 

Sodium salts 

LS 

Usually violet 

Phenolphthalein 

L 

Purplish 

Sodium acetate 

L 

Rose 

Phenolphthalin 

L 

Violet 

Sodium acetyl- 



Phenylacetic acid 

L 

Purple 

salicylate 

L 

Pale lavender 

Phenylethanol 

L 

Pale violet 

Sodium benzoate 

L 

Whitish-blue 

o-Phenylenediamine 

L 

Bright violet 

Sodium cyanate 

L 

Violet 

p-Phenylenediamine 

L 

Bright blue 

Sodium m-hydroxy- 



Phenyl mercuric 



benzoate 

L 

Deep violet 

chloride 

L 

Violet 

Sodium p-hydroxy- 



Phenyl semicarbazide 

L 

Violet 

benzoate 

L 

Lavender 

Phloroglucinol 

L 

Bright medium blue 

Sodium hexameta- 



Pilocarpine 

L 

Whitish 

phosphate 

L 

Violet 

Pineol resorcinate 

L 

Brilliant blue-green 

Sodium nitroprusside 

L 

Dull red 

Piperine 

L 

Yellowish 

Sodium phenolsulfon- 



Potassium salts 

LS 

Usually pink 

phthalein 

L 

Dull cherry 

Potassium benzoate 

L 

Bluish 

Sodium salicylate 

L 

Brilliant sea blue- 

Potassium opianate 

L 

Blue 



green 

Potassium salicylate 

L 

Bright blue-green 

Solanine 

L 

Weak blue 

Praseodymium 



Sorbitol triricinoleate 

L 

Green 

salicylate 

L 

Lavender 

Sorbitol lactate 

L 

Deep blue-green 

Praseodymium 



Sorbitol tartrate 

L 

Bright yellow-blue 

silicate 

L 

Strong blue-green 

Strontium benzoate 

L 

Whitish-blue 

Propadrine hydro- 



Strontium 8-hydroxy- 



chloride 

L 

Strong lavender- 

quinolinate 

L 

Light green 



blue 

Strontium stearate 

L 

Blue-white 


t Emits ultraviolet rays under influence of X-rays. 
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Name 

X 

Fluorescence 

Name 

X 

Fluorescence 

Stannous stearate 

L 

Cream 

Vanadous 8-hydroxy- 



Sulfanilamide 

L 

Violet 

quinolinate 

L 

Deep green 

Sulforicinic acid 

L 

Vivid yellow-blue- 

Vanadous salicylate 

L 

Lavender 



green 

Vanillin 

L 

Strong pink 

Sulfosalicylic acid 

L 

Bright blue 

Veratric acid 

L 

Pale blue 

Sulfur 

L 

Crimson-tan 

Varatrine sulfate 

L 

Pale blue 

Terpin hydrate 

L 

Dull violet 

Yohimbine hydro- 



Tetrahydrofurfuryl 



chloride 

L 

Light blue 

alcohol 

L 

Blue 

Yttrium 8-hydroxy- 



Thebaine 

L 

Red-yellow 

quinolinate 

L 

Strong orange-red 

Thiamin chloride, soln. 

L 

Bright yellowish- 

Yttrium molybdate 

s 

Yellowish-blue 



green 

Yttrium nitrate 

S 

Pinkish-blue 

Theobromine 

t 


Yttrium phosphate 

s 

Blue 

Theobromine 

L 

Brilliant blue-green 

Yttrium salicylate 

L 

Bright medium blue 

Theobromine calcium 



Yttrium silicate 

s 

Deep blue 

salicylate 

L 

Bright blue 

Yttrium tungstate 

s 

Bluish 

Thiochrome 

L 

Bright bluish 

Zinc carbonate 

s 

Light lavender 

Theophyllin ethylene- 



Zinc hydroxide 

s 

Blue-violet 

diamine 

L 

Bright blue-green 

Zinc 8-hydroxy- 



Thorium 8-hydroxy- 



quinolinate 

L 

Brilliant green 

quinoiinate 

L 

Deep green 

Zinc oxalate 

s 

Green (if impure) 

Titanium dioxide 

L 

Strong violet-white 

Zinc oxide 

s 

Yellow-green 

Titanium stearate 

L 

Gray-blue-tan 

Zinc palmitate 

L 

Blue-white 

Tocopherol 

L 

Bright blue-green 

Zinc potassium cyanide 

S 

Lavender 

Tributyl citrate 

L 

Weak blue-green 

Zinc sebacate 

L 

Whitish 

Tributyl phosphate 

L 

Weak blue 

Zinc stearate 

L 

Blue 

Triethyl phosphate 

L 

Slight bluish 

Zinc suifanilate 

L 

Purple-blue 

Trimethylamine 

L 

Slight bluish 

Zirconium nitrate 

S 

Pale bluish 

TrisChydroxymethyD- 



Zirconium nucleate 

L 

Blue 

aminomethane 

L 

Deep pink 

Zirconium oxide 

S 

Whitish 

Tris(hydroxymethyl)- 



Zirconium tungstate 

S 

Gray-blue 

nitromethane 

L 

Greenish-blue 

Zirconium uranyl 



Uranin, soln. 

L 

Brilliant yellow 

nitrate 

s 

Yellowish 

Uranyl compounds 

LS 

Generally vivid 






yellow-green 





t Emits ultraviolet rays under influence of X-rays. 


FLUORESCENT MINERALS AND GEMS 

Many mineral species luminesce, but the response often varies according to the 
locality, history, and exciting agent. A wide variety of fluorescent colors may be noted 
in the same species, although in a few the response is consistent for all specimens. 
This also holds for phosphorescence, denoted in the following table by P. Therefore, 
close rules cannot be drawn about luminescence in most minerals. 


Name 

X 

Fluorescence 

Name 

X 

Fluorescence 

Agate 

LS 

Variable; green when U 

Hackmanite 


Variable; strong 



containing 



orange(S), sometimes 

Albite 

S 

Sometimes P 



pinkish(L), P 

Alexandrite 

S 

Feeble reddish 

Halite 

S 

Vivid red, P 

Alumnite 

L 

White 

Hanksite 

S 

P 

Alunite 

S 

Usually whitish 

Hexagonite 

LS 

Reddish 

1 
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Name 

X 

Fluorescence 

Name 

X 

Fluorescence 

Amythest 

S 

Infrequently feeble 

Hiddenite 

S 

Lilac 



brownish 

Hydromagnesite 

L 

Medium green 

Anglesite 

S 

Yellowish 

Hydrozincite 

S 

Vivid blue, sometimes 

Anorthoclase 

S 

Blue 



green or yellowish 

Apatite 

S 

Variable; blue to whitish 

lanthinite 


Rarely fluorescent 

Apophyllite 

S 

Yellowish 

Johannite 

LS 

Strong yellow-green 

Aragonite 


Variable; green(S), 

Kunzite 

S 

Red or yellow, red-yel- 



red(S), P 



low, P 

Autunite 

LS 

Bright yellow-green 

Leucite 

L 

Orange 

Axinite 

S 

Medium red 

Metatorbernite 

LS 

Brilliant yellow-blue 

Barite 

L 

Sometimes whitish P 

Meyerhofferite 

S 

P 

Barylite 

S 

Blue 

Nasonite 

S 

Blue 

Benitoite 

LS 

Strong medium blue 

Opal 

LS 

Variable; sometimes 

Beryl 

S 

Usually only very feeble 



greenish or yellow. 

Borax 

L 

Greenish 



perhaps P 

Calcite 


Highly variable; bright 

Ozocerite 

L 

Bluish 



red(S), sometimes 

Pearl 

LS 

Variable; white, blue, or 



bright groon(S), P 



yellowish 

Calcium-larsenite 

S 

Vivid yellow 

Pectolite 

S 

Yellow, P 

Celestite 

S 

Whitish P 

Petroleum 

LS 

Bright blue 

Cerusite 


Variable; blue(S), 

Powell ite 

S 

Strong yellowish-white 



yellow (L) 

Priceite 

S 

Sometimes yellow 

Chalcedony 


Variable; greeni8h(S) 

Pyromorphite 

L 

Usually white 

Chalcocite 

s 

Bright yellow-green 

Quartz 


Highly variable; brown- 

Chrysoberyl 

s 

Usually only feeble 



i8h(S), greon(S), yel- 

Clinohedrite 

s 

Brilliant orange 



low(LS), sometimes P 

Colemanite 

L 

Variable; greenish 

Ruby 

LS 

Variable; usually vivid 

Cuproscheelite 

S 

Bright yellow-white 



red 

Curtisite 

LS 

Yellow-green 

Sapphire 

S 

Variable; orange-red to 

Dakeite 

S 

Bright yellowish-green 



red-blue 

Diamond 

LS 

Highly variable; blue. 

Scheelite 

S 

Characteristic bright 



green, red, orange. 



blue 



yellow, P 

Selenite 

S 

Pale yellow, P 

Dolomite 

LS 

Whitish to blue, P 

Smithsonite 

L 

Usually greenish 

Elaterite 

L 

Brownish 

Sodalite 

L 

Orange-red 

Epsomite 

L 

Pale bluish 

Sphalerite 

LS 

Strong orange 

Fluorapatite 

S 

Orangish 

Spinel 

S 

Strong red 

Fluorite 

LS 

Variable; blue, green, P 

Strontianite 

S 

White 

Glauberite 


Sometimes P 

Sulfur 

L 

Yellowish 

Gummite 

LS 

Variable; dull purple 

Torbernite 

LS 

Bright yellow-green 

Gypsum 

L 

Usually greenish 

Trona 

L 

Blue 

Gyrolite 

LS 

Whitish 

Uranocircite 

S 

Bright yellow-green 

Uraniferous 



/?-Uranotil 

LS 

Medium yellow-green 

hyalite 

LS 

Yellow-green 

Vesuvianite 

L 

Yellow 

Uranophane 

S 

Yellow-green 

Wavellite 

L 

Green 

Uranopilite 

S 

Strong yellow-green 

Wernerlte 

LS 

Vivid yellow 

/9>Uranopilite 

LS 

Brilliant yellow-green 

Wlllemite 

S 

Brilliant green 

Uranospathite 

S 

Bright yellow-green 

Witherite 

L 

Yellowish 

Uranospinite 

S 

Bright yellow-green 

Wollastonite 

S 

Yellow-orange, P 

Uranothallite 

LS 

Bright green 

Zippeite 

LS 

Strong yellow-green 

Uranotil 

S 

Medium yellow 

Zircon 

LS 

Variable; pale orange 
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In the following table a selected list of the useful elements is given together with 
their interferences. In using this table, if no line is to be found at the wavelengths 
given as sensitive lines of an element ^ that element can be reported as 0.0%, 

0. 00%, 0.000%, or 0.0000%, the sensitivity varying with the line chosen, the element, 
and the mode of excitation. Where a line is to be found at the wavelength given for a 
sensitive line of an element^ that element can be reported as present if it can be 
shown that no minor line from other elements in the sample is so close to the sensitive 
line that it cannot be differentiated from it with the instruments available. 

All values in the table are taken from Harrison’s M. I. T. Wavelength Tables, 
permission to do so having been granted by Professor George R. Harrison and by the 
Technology Press. The 1939 Edition, published by John Wiley and Sons, Inc., 
New York, was used. 

The abbreviations used in the following table are those employed in the M. I. T. 
Tables, and are as follows: 
bh, band head 
d, double line 
h, hazy, diffuse 

1, shaded, or displaced to longer wave- 

lengths 

r, narrow self-reversal 
R, wide self-reversal 

s, shaded, or displaced to shorter 

wavelengths 
w, wide or complex 

The arrangement of the tables is as follows: The elements to be included are in 
bold face type and are in alphabetical order of their names. Under each element are 
listed the sensitive lines for which the interferences are given. These and other wave- 
lengths are in Angstrom units. These sensitive lines, together with their interferences 
are then listed in order of decreasing wavelength. Each line is followed by its chemical 
symbol and arc intensity. In this intensity scale the most intense lines are given 
ratings of 9000, while the faintest lines recorded are assigned the value of 1. Lines 
of intermediate strength are given twenty-five different values in an effort to ap- 
proximate their true relationship. To facilitate identification, the sensitive line is 
given in bold face type. 


The interfering range is as follows: 


Range in A 

A above and below 

Ditto for int. of 100 or more 

10,000 to 4,000 

1.5 

2.5 

4,000 to 3,000 

1.0 

2.0 

3,000 to 2,000 

0,5 

1.0 


Because of the fact that their lines do not appear in the arc spectra, all interfering 
lines due to the eighth group of inert gases, the seventh group of halogens, and to 
nitrogen, oxygen, and hydrogen have been omitted from the table. Most of the rare 
earths and other rare elements have also been omitted. The following elements wTre 
completely omitted: A, Ac, Br, Cl, Dy, Er, Eu, F, Gd, H, He, Hf, Ho, I, II, Kr, La, 
Lu, Ma, N, Nd, Ne, O, Os, Pa, Pd, Po, Pr, Ra, Re, Rn, Ru, Sra, Tb, Tin, Xe, Yb. 

All the interfering lines listed in the M. I. T. Tables* arc column and due to the 
following elements are given: Ag, Al, As, Au, B, Ba, Be, Bi, Ca, Cd, Cu, K, Li, Mg, 
Na, Pb, Sb, Si, Sn, Sr, and Zn. All interfering lines having an intensity of 10 or more in 
the arc are listed for all the elements. However, if lines under 10 are to be found in 
the M, /. T. Tables within the interfering range, the element symbol is given in 
parentheses at the end of the tabulation of interferences. For example, since Ni I is 
listed after the interferences for LEAD, 4057.82, this line is not to be used for the 
detection of lead in nickel. If, however, only small amounts of nickel are present, then 
line 4057.82 can be used. 

See also the following table: Sensitive Lines of the Elements. 

* Experimental work of F. H. Emery, llarshaw Chemical Go., Cleveland, Ohio. 


W, very wide or complex 

I, line classified as being emitted by 

the un-ionized atom 

II, line classified as being emitted by 

the singly ionized atom 
?, line listed in M. 1. T. Tables, but 
not found on a plate made from 
pure sample of the element in 
question* 
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BARIUM (Continued) 

5535.55 Ba I lOOOR 

.41 Fe 60 

.24 Ce 15 

.04 Rh 80 

5534.81 Sr 20 

.66 Fe I 20 

5533.05 Mo 200 

(Also Rh I, Ta, U, V I, Zr) 


4556.35 
.13 
4555.52 
..49 
.36 
.30 
.13 
.10 
.09 
.08 
4554 . 83 
.59 
.51 
4554.04 
.04 

4553.95 
.80 
.7 
.69 
.33 
.32 
.31 
.22 
.18 
.05 
.01 

4552.55 

.53 

4551.95 
(Also Cb, 


V I 

Zr I 

Fe 
W 
Ta 

, Ir, Th, 


200 

150 

30 

125 

2000 R 
15 
15 
20 
15 
12 
25 
10 

1000R 

lOOOR 

35s 

20 

20 

6 

2001 

25 

12 

12h 

12 

15r 

20 

10 

10 

12 

400 

Y I, Zr II) 


3072.39 Ce 
.34 Co 
.12 Th 
.11 Ti 
.06 Zn 
3071.96 Co 
.94 Pt 
.62 Co 
3071.59 Ba 
.59 Ca 
.56 Cb 
.44 Mo 
.30 Cr 
.24 Ti 
.11 Ce 
.03 Rh 


3070.90 Mo 
.89 V 
.82 Th 
.27 Mn 
(Also Fe, 

U, W II, Y) 

Fe 

40 

10 

12 

100 

II, Ir, Ta, 

BERYLLIUM 

3131.072-3130.416 

2348.610 


3132.59 Mo 


lOOOR 

.07 Zr 

1 

10 

.06 Cr 

II 

25 

.04 Co 


15 

3131.83 Hg 

1 

200 

.55 Hg 

1 

400 

.21 Cr 


20 

3U1.07 Be 

II 

200 

.07 Th 


12 

3130.87 Ce 


30 

.80 Ti 

11 

25 

.79 Rh 

1 

60 

.79 Cb 


100 

.73 U 


10 

.58 Ta 


100W 

.57 Ba 

1 

2 

.46 W 


10 

3130.42 Be 

II 

200 

.33 Ce 


30 

.29 Ta 


15/ 

.27 V 

il 

50 

.20 Ce 


15 

. 01 Ag 


25h 

3129.95 Ta 


50 

.91 Th 


10 

.76 Zr 

II 

10 

.55 Ta 


50 

.48 Co 

1 

40 

.37 Na 

II 

35 

.33 Fe 

1 

100 

.31 Ni 

1 

125 

(Also Fe, 

1, U, Y II) 

Fe 

II, Ir, Ti 

2349.84 As 

, 

250R 

.10 Bi 

1 

10 

2348.82 Cu 

II 

15d 

.74 Ni 

1 

10 

2348.61 Be 

1 

2000R 

.59 Zr 


15 

.30 Ir 


20 

2347.97 W 


10 

.58 Ba 


30 

(Also Cb, Fe il 
R II. U) 

, Mn, Mo, 


BISMUTH 

3067.716 

2897.975 


3069.24 Ta 


150 

3068.68 Ce 


20 

.64 Mo 


15 

.18 Fe 

1 

150 

.00 Mo 


30 

3067.94 Fe 


15 

.76 Sn 


10? 

3067.73 Th 


12 

3067.72 Bi 

1 

3000hR 

.64 Mo 


10 

.31 Rh 


80 

.24 Fe 

1 

300 

.16 Cr 

II 

25 

.12 V 

1 

15 

.01 Ge 


60 

.01 Ca 

1 

6 

3066.76 Ta 


10 

.38 V 

1 

400r 

(Also Ir, U 

w. 

W II, Zr 

1. Zr II) 



2899.04 Ta 


200 

2898.54 Cr 


12 

.43 Ta 


30 

.36 Fe 


100 

.35 Ir 

1 

10 

.27 Bo 

1 

20 

.19 Be 

1 

15 

2897.99 Mn 


15 

2897.98 Bi 

1 

SOOWR 

.87 R 

1 

400 

.81 Cb 


15 

.80 Mn 


15 

.63 Mo 


20 

(Also Co, Ir, i 

Rh, Th, 

, U, V, W, 

Y II, Zr) 



BORON 


2497.733-2496 

.778 

2498.50 R 

1 

400 

.33 Ta 


30 

.28 Mo 


10 

.23 V 

1 

10 

2497.86 Mo 


20 

.82 Fe 

11 

15 

2497.73 B 

1 

soo 

.72 Sn 


8 

.58 Mo 


30h 

.48 W 

II 

10 

2496.99 Fe 


20 

2496.78 B 

1 

300 

.77 Sn 


10 

.64 Ta 


20 

.64 W 

II 

10 

.53 Fe 


40 




1072 


QUALITA'nVE SPECTROGRAPHIC ANALYSIS TABLE 




1073 
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CALCIUM (Continued) 

.02 Fe I 300 
(Also Cb, Ir I, Mo, Pt, V, W 
II, Zr I) 

CARBON 

2478.573 


2479.13 Cr 20 

.05 V 15 

2478.66 Hg I 15h 

2478.57 C I 400 

.31 Sb 75 

. 22 Ta 60 


(Also Cb. Co, Fe II, Ir I. Zr) 


CERIUM 

4186.599 


4188.32 

Mo 


100 

.07 

U 


10 

4187.80 

Fe 

1 

200 

.32 

Ce 

11 

35 

.25 

Co 

1 

50 

.04 

Fe 

1 

250 

4186.98 

U 


10 

4186.60 

Ce 

II 

80 

.36 

Cr 


50 

.28 

Mo 


15 

.12 

Ti 

1 

100 

.02 

W 


12 

4185.83 

Mo 


40 

.66 

Ir 


25 

.35 

Cr 


30 

.33 

Ce 

11 

30 

4184.90 

Fe 

1 

100 

(Also Cb, < 

Ce, Fe, 

, Zr, Zr 

1, Zr II) 




CHROMIUM 


4289.721 



4254.346 



2843.252 


4292.13 

Mo 


100 

4291.47 

Fe 

1 

125 

.20 

Mo 


15 

.15 

Cb 


10 

.17 

Ba 


10 

.14 

Ti 


10 

4290. a4 

Ti 

1 

70 

.89 

U 


15 

.87 

Fe 

1 

20 

.6 

Na 

1 

3 

.38 

Fe 


35 

.23 

Ti 

II 

35 

.21 

Zr 

1 

40 

.19 

Mo 


30h 

4289.94 

Co 


50 


.92 Ti 

t 

15 

.88 U 


12 

4289.72 Cr 

1 

3000R 

.45 Ce 

II 

25 

.44 Cb 


10 

.42 Mo 


20 

.36 Ca 

1 

35 

.07 Ti 

1 

125 

4288.84 U 


20 

.71 Rh 

1 

400 

.67 Ce 

II 

30 

.64 Mo 


80 

.38 Cr 


15 

.01 Ni 

1 

150 

4287.41 Ti 

1 

100 

(Also Mn, Pt, 

Th, 

V II, w. 

4255.78 Ce 


40 

.50 Cr 


30 

.44 Cb 


30 

.36 Ce 

II 

10 

4254.96 Mo 


25 

.70 Co 


20 

.69 Cb 


10 

.43 Mo 


10 

.39 Cb 


10 

4254. IS Cr 

1 

5000R 

.15 Bi 

1 

10 

4253.85 U 


12 

.70 Cb 


25 

.57 Zr 

1 

20 

.5 Sr 


2 

.36 Ce 


408 

.34 Cu 

1 

7wh 

4252.97 Cb 


30 

.97 Sr 

1 

2 

.31 Co 

1 

150 

(Also Co, Fe, 

Th 

, W, V 

2844.25 Ta 


400r 

2843.98 Fe 

1 

300 

.95 Ag 


5 

.78 W 


9 

.63 Fe 

1 

125 

2843.25 Cr 

II 

125 

2842.83 Co 


25d 

.82 Ta 


200 

.82 Th 


12 

(Also Cb, Fe, 

Mo, TI 


U. Zr II) 


COBALT 

3453.505 

3405.120 


3455.23 

Co 1 

1 2000R 

ro 

ro 

Rh 1 

1 300 

3454.48 

Ce 

10 

.17 

Ti 1 

1 15 


3453.74 

Cr 

1 30 

3453.51 

Co 1 

1 3000R 

.33 

Cr 

1 35 

.02 

Fe 

30 

3452.89 

Ni 

1 600R 

.68 

Th 

10 

.65 

Cb 

15 

.62 

W 

7 

.60 

Mo 

10 

.28 

Fe 

1 150 

3451 . 92 

Fe 

1 100 

(Also Ce II, 

Pt, Pt 

Ta, U, Y 

’ 1) 


3406.81 

Fe 1 

1 100 

.13 

Cb 

30 

3405.98 

Ce 

25 

.94 

Mo 

25 

.82 

Co 

30R 

.81 

Ce 

10 

.75 

U 

12 

.66 

Bi 1 

1 60 

.41 

Cb 

80 

.33 

Bi 

40 

.22 

Cr 

12 

.16 

V 

30 

3405.12 

Co 

2006R 

.09 

Ti 

20 

.03 

Ag 

3 

3404.91 

Ce 

18 

.83 

Zr 1 

40 

.58 

Pd 

2000R 

.43 

Ce 

12 

.36 

Fe 

100 

.34 

Mo 

20 

.30 

Fe 

25 

.13 

Ce 

18 

3403.65 

Cd 

800 


(Also Fe, Ta, Th, W) 


COLUMBIUM 

4079.729 

4058.938 

3130.786 

3094.183 


4081 .22 

Ce 

40 

.22 

Zr 1 

150 

4080.93 

Ba 1 

2 

.61 

U 

12 

.55 

Cu 1 

30w 

.22 

Fe 1 

60 

.22 

Cr 

15 

.1 

bhSr 

2 

4079.90 

Ir 

25 

.85 

Fe 1 

80 

4079.73 

Cb 1 

SOOw 

.72 

Ti 1 

40 
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COLUMBIUM (Continued) 


.24 

Mn 


50 

.21 

Bi 

Jl 

2h 

.19 

Ta 


10 

.02 

Ce 


15 

4078.47 

Tl 

1 

125 

.36 

Fe 

1 

80 

.32 

Ce 


15 

.31 

Zr 

1 

10 

4077.81 

Hg 

1 

150 

.71 

Sr 

II 

400r 

.41 

Co 

1 

lOOwh 

(Also Cb, Ce i 

1, Fe 

Mo, Rh 

Th, W, 

y/ 1, Y 

1) 


4060.27 

Ti 

1 

60 

.08 

Zr 

1 

10 

4059.88 

Ca 


2h 

.72 

Fe 


15 

.61 

Mo 


10 

.39 

Mn 


20 

.23 

Ir 


30 

4058.96 

Mg 


2 

40S8.94 

Cb 

1 

lOOOw 

.93 

Mn 


80 

.93 

Ca 

1 

3d 

.77 

Cr 


80 

.76 

Fe 

1 

40 

.60 

Co 

1 

100 

.46 

Ta 


10 

,24 

Ce 

II 

18 

.23 

Fe 


80 

.19 

Co 

1 

100 

.16 

U 


10 

.14 

Tl 

1 

50 

.0 

bhSr 


3 

4057.95 

Mn 


80 

.87 

In 


80 

.83 

V 

1 

10 

.82 

Pb 

1 

2000 R 

.71 

Zn 

II 

80 

.63 

Mg 

1 

lOw 

.62 

Tl 

1 

40 

.58 

Mo 


10 

.20 

Co 

1 

100 

(Also Ce, Th, 

W) 

3132.64 

Ta 


250w 

.59 

Mo 


1000R 

.07 

Zr 

1 

10 

.06 

Cr 

II 

25 


.04 Ce 
3131.83 Hg 
.56 Hg 
.21 Cr 



.07 

Be 

II 

200 


.07 

Th 


12 

3130 

.87 

Ce 


30 


.80 

Ti 

II 

25 


.79 

Rh 

1 

60 

3130 

.79 

Cb 


100 


.73 

U 


10 


.58 

Ta 


100W 


.57 

Ba 

1 

2 


.46 

W 


10 


.42 

Be 

II 

200 


.33 

Ce 


30 


.29 

Ta 


151 


.27 

V 

II 

50 


.20 

Ce 


15 


01 

Ag 


25h 

3129 

95 

Ta 


50 


91 

Th 


10 


33 

Fo 

1 

100 


31 

Ni 

1 

125 

(Also 

Co 1, 

Fe, 

Fe 11, Ir, 

Ti 1, 

Y 1 

1) 



3095 

86 

Cr 


125 


10 

Co 

II 

15 


04 

U 


12 

3094 

90 

Fo 

1 

30 


83 

U 


10 


74 

Th 


10 


69 

V 

1 

40 


66 

Mo 


150 


20 

V 


20 

3094 

18 

Cb 

II 

100 


01 

Ir 

1 

20 

3093 

99 

Cu 

1 

150 


88 

Fo 


40 


87 

Ta 


50 


81 

Fo 

1 

50 


79 

V 

1 

30 


74 

Cd 

II 

3 


68 

Mo 


10 ; 


61 

Ce 


18 


58 

Bi 

1 

lOw 


51 

W 


12 


46 

Ca 


2 


36 

Fo 


70 


34 

Co 

II 

12 


11 

V 

II 

lOOR 

3092 

99 

Mg 

1 

125 


72 

V 


lOOr 


71 

Al 

1 

1000 

(Also 

Cb 

>, Ir, 

Rh 1, 

Sc, Ti 1, 

Y II, 

Zr 

1, Zr 

M) 


CESIUM 

4593.177 

4555.355 


[.63 

Co 1 

400 

.40 

Cr 

10 

.11 

Mn 

12 

.11 

V 1 

30 wh 

t.93 

Ce 

30 

.83 

Cr 

12 

.18 

Cs 1 

lOOOR 

.66 

Fe 1 

200 

.58 

W 

15 

.54 

Cr 

25 

.53 

Ni 1 

200 

.42 

W 

20 

.21 

Mo 

20 

.83 

Ba 

15 

.39 

Cr M 

200 

) Mo, Sc 1, 

Th, U, 

.87 

W 

15 

.35 

Ta 

200 

.17 

Cr 

40 

.13 

Fe 1 

150 

.92 

Cu II 

2 

.90 

Fe II 

12 

.52 

Zr 1 

30 

.49 

Ti 1 

125 

.36 

Ct 1 

2000R 

.30 

Cr 

15 

.13 

Zr 1 

15 

.10 

U 

20 

.09 

Cr 

15 

.08 

Ti 1 

12 

.83 

Cr 

25 

.59 

Pt 

10 

.51 

Ru 1 

1000R 

.04 

Ba II 

1000R 

.04 

Ce 

35s 

.95 

Cr 

20 

.69 

Ta 

2001 

) Cb, Ir, Mo, 

H 

JT 

< 

Zr 1 

1) 



COPPER 



3273.962 



3247 . 540 


.95 

Ta 

200 

.86 

Ce 

35 

.66 

Ca 1 

20 

.46 

Ta 

35 

.45 

Fe 

80 

.22 

Na II 

15 

.06 

Ce 

10 

.96 

Cu 1 

3000R 

.96 

Mo 

20 

.96 

Ca 

2 

.93 

Co 

10 

.89 

Cb 

20r 

.88 

Th 

10 
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COPPER (Continued) 

.43 

U 

12 


3037.94 

Ni 1 

800R 



.26 

Cr 

1 30 


.39 

Fe 1 

700R 

. 62 oC 1 


.19 

Sr 

1 6 


(Also Cb 

Ce, Ir, Mn II, Sc II, 

* 1 o 13 


.07 

Mn 

1 400r 


Ti II. W II. Y h 


.05 Zr II 

50 










.07 

Cr 

15 





.03 V 1 

30 

.07 

Ta 

100 


2652.49 

Al 1 

150R 

.02 Mn 

20 

4032.98 

Ga 

1 lOOOR 


.04 

Hg 1 

100 

(Also Ir 1, Rh, Ti 1, U) 

.63 

Ti 

1 35 


.01 

Ce 

10 



.63 

Fe 

1 80 


2651 . 90 

y 1 

50 

3248.52 Ta 

100 

.54 

Th 

10 


.71 

Fe 1 

60 

.52 Mn 

100 

.52 

Cb 

30 


2651.58 

Gc 1 

30 

.46 Ni 1 

150 

.38 

Sr 

1 20 


.48 

Ta 

50 

.43 Ce 

12 

.21 

Ir 

10 


.18 

Ge 1 

40 

.28 Ca 

1h 

4031.97 

Fe 

80 


2650.86 

Pt 1 

700 

.21 Fe 1 

200 

.83 

V 

1 10 


(Also Cb, U, W) 

3247.62 Mo 

30 










.75 

Ti 

1 35 





.55 Ce 

15 

.67 

Ce 

lOd 



GOLD 


.55 Ag 

15 

4030.76 

Mn 

1 500r 



2675.95 




.49 

Fe 

1 120 



2427.95 


.54 Mn 

125 








3247 S4 Cu 1 

5000R 

(Also In 

Ir 

1, Mn, Mo, 

Sc 

2677.15 

Pt 1 

800w 

.47 Cb 

50w 

1, W, Zr, 

Zr 

1) 


2676.83 

Ir 1 

35 

. 28 Fe 1 

20 





.33 

Mn 

15 

.27 Cr 1 

20 

2944.18 

Ga 

10 


.11 

Fe 

15w 

.21 Fe 

10 

2943.91 

Ni 

1 50r 


.11 

Rh 1 

10 

.18 Co 1 

80 

.90 

U 

10 


2675.98 

Co 1 

lOw 

3247 . 00 Co 1 

35 

.77 

Ta 

10 


2675.95 

Au 1 

250R 

3246 . 96 Fe 1 

100 

2943.64 

Ga 

1 10 


.94 

Cb 

10 

.90 Ta 

35h 

. 57 

Fe 

12 


.90 

Ta 

150 

.67 Ce 1,11 

35 

.48 

Co 

1 30 


.88 

U 

15 

3245.98 Fe 1 

200 

.20 

V 

1 30 


.87 

W 

12 

fAlsn Ir 1 Pt 1. Th LJ'» 

. 15 

Ir 

1 30 


.76 

V 1 

12 



(Also Ce 

, Ir, 

Mn, Mo, V, 

W) 

.40 

W 

10 







.3 

bh B 

60 

FLUORINE 










GERMANIUM 


.28 

Fe 

30 

5291.0 






.13 

W 

10 




3039 . 064 





5292.9 bhF 

150 





.12 

U 

15 




2651 . 575 





. 52 Cu 1 

50 





2674.57 

Ft 

200 

.14 Rh 1 

80 

3040.85 

Cr 

1 500R 


(Also Co, Cr, Hg 

1, Th, Ti 

.08 Mo 

20 

.81 

Co 

1 10 


1, Ti II) 



S291.0 bhF 

200 

.60 

Mn 

50 





5290.95 Ba 

10 

.47 

Ir 

I 35 


2428.42 

Mn 

12 

.94 Ce 

12 

.43 

Fe 

1 400 


.29 

Co II 

10 

.85 Fe 1 

15 

.05 

Th 

12 


.28 

V 1 

30r 

.72 V 

10 

3039.82 

Mo 

20 


.23 

Ti 1 

15 

(Also Cr, Mn, Th, 

U, V 1, 

.78 

Cr 

1 80 


.20 

Ft 1 

100 

Y II, Zr) 


.57 

Cd 

4 


.20 

Ag II 

1 



.57 

Co 

1 70 


.10 

Sr 1 

lOh 



.50 

u 

10 


.04 

Pt 1 

100 

GALLIUIVI 










.36 

In 

I 1000R 


2427.95 

Au 1 

400R 

4032.982 


.32 

fe 

20 


.64 

Ta 

150 

2943.637 


.31 

W 

10 


.62 

U 

12 

4034.49 Mn 1 

250r 

.26 

U 

15 


.61 

Ir 1 

25 

.26 Th 

10 

.26 

Ir 

1 25 


.49 

W II 

lOd 

. 05 Cr 1 

20 

.21 

Ca 

1 1h 


.45 

U 

12 

4033.91 Ti 1 

40 

3039.06 

Ge 

1 1000 


.29 

W 

10 

.76 Ir 

100 

3038.71 

V 

20 


.00 

Co 

12 

.73 U 

12 

.60 

Th 

12 


2426.35 

Sb 

75 

.54 Sb 

70 

.31 

Co 

1 25 


1 (Also Cb, Fe, Fe 

II, Ir, Th) 
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LEAD (Continued) 


4057.20 

Co 

1 

100 

.10 

Ca 


2 

.07 

V 

1 

20 

4056.98 

Co 

1 

20h 

.90 

Ce 


15 

.79 

Cr 


15 

.7 

Cu 

1 

8wh 

.67 

Sr 

II 

4 

.47 

Ir 


12 

.32 

Mo 


15 

(Also Ni 

1, Rh 1, Sc 1 

, W, Zr 1) 

3641.10 

V 

1 

lOOh 

3640.39 

Ba 


8 

.39 

Fe 

1 

300 

.39 

Cr 

1 

30 

3639.80 

Cr 

1 

60 

3639. S8 

Pb 

1 

300 

.53 

Zn 


20 

.51 

Rh 

1 

125 

.50 

U 


25 

.45 

Th 


10 

.44 

Co 

1 

200 

.33 

Cb 


15 

.02 

V 

1 

70 

3638.79 

Pt 

1 

250 

.79 

Cb 


10 

.30 

Fe 

1 

100 

(Also Ce 

1 , Ce 

II, Ir, 

Mn, Mo, 

Ti 1, W, ' 

y l,2r, Zr 1) 


2833 . 64 

Ta 


300w 

.63 

W 


15 

.40 

Fe 


10 

.31 

Ce 


50d 

2833.07 

Pb 

1 

500R 

2832.95 

W 


10 

.44 

Fe 

1 

300 

(Also Cb 

> Ir, 

Rh 1, Th, U, Zr) 

2614.67 

Mg 

1 

5 

.67 

Sb 


4 

.61 

Pt 

1 

10 

.49 

Fe 

1 

40 

.20 

Ir 

1 

10 

2014.18 

Pb 


200r 

2614.18 

Sn 


5 

.17 

Ta 


200 wh 

.13 

Co 

1 

30 

2613.95 

U 


10 

.90 

Co 


16 

.82 

Fe 

II 

400 

.82 

W 


15 

.72 

Mo 


15 

.72 

Bi 


8 

.65 

Pb 


50R 


.59 Mn 12 

(Also Cb, Co II, V) 


LITHIUM 


6707.844 

6103.642 

3232.61 


6709 

.88 

Cb 


15 


.39 

Ta 


10 

6708 

.18 

W 


20 

6707 

.86 

Co 


200WI 


.85 

Mo 


300W 

6707 

.84 

Li 

1 

3000R 

6705 

.9 

bhSc 


6 


(Also Ce, 

V 1, 

, Zr 1) 

6105 

.47 

Co 

1 

lOh 


.30 

Cb 


10 

6104 

.57 

Th 


12 

6103 

.64 

U 

1 

2000R 

6102 

.74 

Co 


10 


.72 

Ca 

1 

80 


.72 

Rh 


100 


.71 

Cr 


10 


.54 

Zn 

II 

6 


.18 

Fe 

1 

15 

6101 

.9 

bhSc 


30 


.87 

Mo 


40 


.65 

Au 


5 


.58 

Ta 


150 


(Also Ce 

, Fe 

1, U) 

3234 

.61 

Fe 

1 

200 


.52 

Ti 

II 

100 

3233 

.97 

Fe 

1 

300 


.54 

V 

1 

10 


.54 

Be 

II 

5 


.44 

Ce 

II 

30 


.42 

R 

1 

40 

3233 

.25 

Ag 


5 


.23 

Cr 

1 

30 


.19 

V 

1 

40 


.14 

Mo 


50 


.05 

Fe 


100 

3232 

.96 

Ni 

1 

300 R 


.87 

Co 

1 

60 

3232 

.61 

U 

1 

lOOOR 


.50 

Sb 

1 

150 


.35 

Pb 


30 


.29 

Ce 


15 


.28 

Ti 

II 

30 


.28 

Ta 


25 


.16 

U 


12 


.06 

Os 

1 

500R 


.00 

Ir 


20 

3231 

.69 

Zr 

II 

10 


.67 

Ta 


18h 


3230.97 Fe I 300 

.86 Ta 200 

(Also Rh, Rh I, Th, Ti I, V, 
W, W II, Y II, Zr II) 


MAGNESIUM 


2852.129 

2802.695 

2795.53 


2852 

.83 

Na 

1 

100R 


.75 

U 


15 


.53 

Ag 


1 


.13 

Mo 


lOh 


.13 

Ir 


20 


.13 

Fe 


150 

2852 

.13 

Mg 

1 

300R 


.12 

Ce 


50d 

2851 

.97 

Zr 

II 

12 


.80 

Fe 

1 

200 


.75 

V 

1 

30 


.65 

Mg 

1 

25 

2850 

.99 

Ta 


400 


(Also Cb, 

Th, V) 

2803 

.24 

R 

1 

400 


.17 

Fe 

1 

15 


.12 

Fe 


36 

2802 

.95 

W 


12d 


.80 

Mn 


12 


.80 

V 


15 

2802 

.71 

Co 


100 


.70 

Ta 


10 


.70 

Ce 


18 

2802 

.70 

Mg 

II 

150 


.68 

Cu 

1 

10 


.58 

U 


15 


.49 

Ta 


15 


.41 

Mn 


12 


.35 

Mo 


15 


.27 

Ni 


50 


.07 

Ta 


300 


.00 

Pb 


250Rh 


(Also Cb 

, Hg, Ni 1) 

2796 

.34 

Ta 


400 

2795 

.85 

Fe 


15W 


.82 

Co 

1 

15 


.82 

Cr 


35 


.70 

Rh 

1 

15 


.54 

Fe 

1 

90 


.53 

Ag 


10 

2795 

.53 

Mg 

II 

ISO 


.53 

Ce 


30s 


23 

U 


18 


01 

Fe 

1 

50 

2794 

.82 

Mn 


1000R 


.82 

Co 


100R 


(Also Cb. W, Zr I) 
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MANGANESE 

(4034.490 


4033.073 


4030.755) 

2794.82 


2576.104 


4035.89 Ta 

10 

.89 Zr 1 

40 

. 83 Ti 1 

50 

.73 Mn 

50 

.63 V II 

40 

. 55 Co 1 

150 

.36 W 

10 

4034.91 Ti 1 

25 

.52 Cb 

10 

4034.49 Mn 

250r 

.26 Th 

10 

.05 Cr 1 

20 

4033.91 Ti 1 

40 

.76 Ir 

100 

.73 U 

12 

.54 Sb 

70 

.43 U 

12 

. 26 Cr I 

30 

.19 Sr 1 

6 

4033.07 Mn 1 

400r 

.07 Cr 

15 

.07 Ta 

100 

4032.98 Ga 1 1000R 

.63 Ti 1 

35 

.63 Fe 1 

80 

.54 Th 

10 

.52 Cb 

30 

. 38 Sr 1 

20 

.21 Ir 

10 

4031.97 Fo 

80 

.83 V 1 

10 

.75 Ti 1 

35 

.67 Ce 

lOd 

.40 Sc 1 

10 

.34 Ce 11 

40 

.22 V 1 

10 

.13 Cr 

30 

4030.86 Th 

10 

.76 Zr 1 

20 

4030.76 Mn 1 

SOOr 

.68 Cr 

40 

.67 Ta 

10 

.66 Sc 1 

10 

.51 Ti 1 

80 

.4£t Fe 1 

120 

.38 Sr 1 

40 

. 34 Ce 11 

18 

.3 Ca 

10 

.19 Fe 1 

20 

.04 Zr 1 

35 

4029.94 Ta 

50 


.68 Zr 

II 

40 

.64 Fe 

1 

80 

4028.95 Zr 

1 

40 

.79 W 


12 

.41 Ce 

II 

35 

.35 Ti 

II 

30 

(Also Co, 1 

n. 

Ir I, M 

Y, Y 1, Zr) 



2795.53 Mg 

II 

150 

.23 U 


18 

.01 Fo 

1 

50 

2794.82 Mn 


lOOOR 

.82 Co 


100R 

.70 Fe 

1 

50 

(Also Cb, Ir 

I, 

Mo, Zr 

2577.26 Pb 


lOOwh 

2576.69 Fe 

1 

40 

.69 Th 


15 

.30 Hg 

1 

20 

2576.10 Mn 

II 

300R 

.10 Co 


30 

2575.74 Ag 


lOh 

.74 Fo 


80 

.74 Ir 

1 

10 

.51 Mn 


150 

.47 Ta 


80 

2575.47 W 


10 

.41 Al 


30 

.10 Al 


200 R 

(Also Cb, Co, 

Mo 

, Rh, Rh 


V, W II, Zr I) 



MERCURY 

4359.85 

4358.35 

2536.519 

Cb 

50 

.81 

Mn 

25 

.65 

Sc 

12 

.63 

Cr 1 

200 

.63 

Mn 

15 

.62 

Mo 

15 

.59 

Ni 1 

100 

.58 

ir 

12 

.55 

Ba 

15 

.43 

Co 1 

15 

.08 

Sc 

12 

.07 

Co 

15 

4358.74 

Zr 1 

10 

.73 

Y II 

60 

.65 

Ta 

10 

.65 

Sc 1 

10 

.55 

Mo 

20w 

.51 

Fo 1 

70 

4358.35 

Hg 1 

SOOOw 

4357.91 

Co 

12 


.73 

Y 1 

10 


.53 

Cr 

12 


.17 

Co 1 

10 


(Also Fe, R 1 

1, Th, U, 

V 

1, Zr II) 




2536.93 

V 

10 


.85 

Mo 

25 


.82 

Fe 11 

10 


.71 

Rh 

15 


.56 

Bi 

5h 


2536.52 

Hg 1 

2000R 


.49 

Pt 1 

100 


.23 

Ta 

100W 


2535.65 

P 1 

100 


.60 

Fe 1 

1000 


(Also Co 

• 1. Fe, 

(r, Th, U, W) 

MOLYBDENUM 



3864. 

110 



3798 . 

252 



3170. 

35 



2816. 

154 


3865.53 

Fe 1 

600 


.04 

Cb 

lOd 


3864 . 86 

V 1 

lOOr 


.50 

Ti 

15 


.34 

W 

12 


.34 

Zr 1 

50 


.30 

V 1 

30 


3864.11 

Mo 1 

lOOOR 


3863.87 

Zr 1 

20 


.87 

V 1. ii 

25 


.74 

Fe 1 

60 


.61 

Co 1 

30 


.39 

Th 

20 


.38 

Cb 

15 


(Also Ce 

, Ce 11, 

Fe, Fe II, 

U) 

3800.12 

Ir 

150 


3799.55 

Fe 1 

400 


.31 

Rh 1 

25 


.27 

V 1 

10 


.26 

Mn 

50 


.22 

Th 

10 


.00 

Zn 1 

5 


3798.84 

U 

15 


.51 

Fo 1 

400 


.31 

Ti 1 

10 


3798.25 

Mo 1 

lOOOR 

.12 

Cb 

50 


2797 . 77 

U 

10 


.72 

Cr 1 

100 


.52 

Fo 

300 


(Also Ce 

, Ce II, 

Ir 1, Ta, 

W) 

3171.35 

Fo 1 

100 


3170.86 

U 

10 
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MOLYBDENUM (Continued) 



.58 

Ao 

5 


.43 

Th 

10 

S170 

35 

Mo 

lOOOR 


.35 

Fe II 

10 


.29 

Ta 

250w 


20 

W 

15 


07 

Ce 

12 

3169 

93 

W 

10 


85 

Ca 1 

10 


77 

Co 

100 


68 

Cu 1 

50 


58 

Cr 1 

25 

(Also 

Cb, Fe, 

Ni 1, Ti 

2817 

10 

Ta 

80d 

2816 

IS 

Mo II 

200 


08 

Th 

10 

2815 

97 

V 

12 


91 

Mo 

20 


60 

Mn 

12h 


12 

Ta 

100 


( Also Ce, Fe, U) 


NICKEL 

3524,541 

3515.054 

3492.956 

3414.765 


3525.4 

bhSr 

8 

.23 

Cb 

1 5w 

. 16 

Ti 1 

10 

3524 . 99 

Ba 1 

20 

.72 

V II 

10 

3524.54 

Ni 1 

lOOOR 

.54 

Mn 

15 

.54 

Zr 1 

9 

.24 

Zr 

12 

.24 

Fe 1 

60 

.24 

Cu 1 

40 

.07 

Fe 

50 

3523 . 70 

Co 1 

15 

.59 

Cr 

10 

.44 

Ni 1 

100 

.43 

Co 1 

300r 

(Also Ce 

, Ir, Mo, 

Th, Ti, U, W) 

3515.95 

Ir 1 

35 

.55 

Be 1 

30 

.42 

Cb 

20 

.11 

Zn 1 

2h 

3515.05 

Ni 1 

lOOOR 

3514.8 

bhCa 

4 

.62 

U 

18 

3513.93 

Ni 1 

200 

.82 

Fe \ 

400 

.65 

Ir 1 

lOOh 


.48 Co 

1 

300R 

(Also Ce, Ce 

ll> 

Fe, Mo, Pt, 

Ta, Th, V, W, 

Zr 

Zr 1, Zr II) 

3494.00 U 


12 

3493.72 Ce 

1) 

18 

.53 Th 


30 

.47 Fe 

II 

40 

.47 Ta 


15W 

.28 Ti 

1 

15 

.17 V 

II 

15 

.11 Ce 


12 

3492.96 Mn 


10 

3492.96 Ni 

1 

lOOOR 

.25 Ce 


12 

.0 bhZr 


30 

3491.99 Co 

1 

10 

.32 Co 

1 

200 R 

(Also Cb, Fe, 

Fe 

1, Ir 1, Mo, 

W, W II, Zr 1) 



3415.78 Co 

II 

100R 

.78 Cu 


lOWh 

.63 Mo 


10 

.61 Ce 


10 

.53 Fe 

1 

60 

1 .53 Co 

1 

20 

.38 Ca 


2 

.24 Ir 


10 

3414.77 Ni 

1 

lOOOR 

.74 Co 

1 

200 W 

.66 Zr 

II 

20 

.55 Ag 

1 

4 

.20 V 

1 

20 

.14 Ta 


18W 

.07 Cb 


10 

3413.94 Ni 

1 

300 

.48 Ni 

1 

500 

.14 Fe 

1 

400 

3412.63 Co 

1 

lOOOR 

(Also Ce II, Cr, 

Ir 1, Th, U, 

W, Y, Zr 1) 



PHOSPHORUS 

2553.28 


2535.65-2534.01 

2553.82 W 


12 

.70 Mo 


15 

.67 V 


10 

.60 W 


10 

.56 Cd 

1 

25 

.41 Ag 

II 

2 

.38 Ni 

1 

20 

.37 Co 

1 

lOr 

2553.28 P 

1 

80 

.19 Fe 


10 

.18 Ta 


lOh 


.16 

W 


12 

.06 

Cr 

1 

20 

.00 

Co 

1 

40r 

2552.98 

TI 

1 

10R 

.96 

V 


10 

.87 

Mo 


20 

.77 

Fe 


20 

(Also Cb, Ce, 

Fe 

1, U. Zr 

2536.52 

Hg 

1 

2000R 

.49 

Pt 

1 

100 

.23 

Ta 


100W 

2535.97 

Ni 


25 

.97 

Pt 


25 

.96 

Co 

1 

lOr 

.87 

Ti 

II 

20 

2535.65 

P 

1 

100 

.60 

Fe 

1 

1000 

.60 

Ta 


50h 

.31 

Ag 

II 

10 

.10 

W 


12 

2534 . 97 

Ta 


30 

.95 

U 


12 

.83 

V 


20 

.78 

Hg 

1 

30 

.68 

W 


12 

.62 

Ti 

II 

25 

.52 

V 

II 

10 

.47 

Ta 


25 

.46 

Ir 

1 

100 

2534.01 

P 

1 

50 

2533.98 

W 


10 

.91 

Cd 

1 

2 

.81 

V 


10 

.80 

Fe 


12 

.63 

W 


10 

.13 

Ir 

1 

100 

(Also Cb 

. Ce, 

Co. 

Cr II. Fe 


Ir, Rh. Th, V I, W II. Zr II) 


PLATINUM 

3064.712 

2929.794 

2659.454 


3066.38 

V 

1 

400r 

3065.26 

Cb 


10 

.11 

Sc 

II 

12d 

.07 

Cr 


20 

.04 

Mo 


30 

3064.94 

W 


10s 

3084.71 

Pt 

1 

2800R 

.62 

Ni 

1 

200r 

.56 

Mo 


15 

.51 

Ir 

1 

20 

.37 

Na 

II 

2 

.37 

Co 

1 

100 

.30 

Al 


20 
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PLATINUM (Continued) 


.28 

Mo 


80 

.02 

Ce 


15 

3063.93 

Fe 


40 

.88 

Ta 


18 

.73 

V 

1 

35 

.73 

Cd 


2 

.42 

Cu 

1 

300 

(Also Ir, 

Sc, U 

, V, 

, WII, Zr II) 

2930.25 

Mn 


25 

.18 

Ir 

1 

12 

.15 

W 


10 

2929.79 

Pt 

1 

800R 

.62 

Fe 

1 

50 

.51 

Co 

1 

75 

.35 

Aq 

(1 

20 

.11 

Rh 


100 

.01 

Fe 

I 

150 

(Also Mo, 

u. 

V, Y II) 

2660.39 

Al 

1 

150R 

2659.66 

Ta 


15 

.6 

bhC 


20 

2659.45 

Pt 

1 

2000R 

.41 

Ta 


20 

2658.98 

V 


10 

.93 

Fe 


10 

(Also Cb, Ce, 

Ga, Ir, Ir 1, 


Rhl,Th,U) 


POTASSIUM 

4047.201 


4044.140 


4048.67 Zr 

II 

30 

.4 Bi 

II 

3h 

4047.79 Sc 

1 

25 

.63 Y 

1 

50 

.61 U 


18 

.35 Ca 


2 

.28 Ce 


18 

4047.20 K 

1 

400 

4046.76 Cr 

1 

30 

.70 W 


10 

.56 Ho 

1 

200 

.49 Sc 

1 

10 

.34 Ce 1, 

p li 

30 

4045.82 Aq 


10 

.82 Fe 

1 

400 

.39 Co 

1 

400 

(Also Cb, Ir, 
Th, V, Zr 1) 

Mo, 

Ni 1, 

4045.82 Fe 

1 

400 

.61 Zr 

il 

10 

.60 W 


12 

.39 Co 

1 

400 


.21 

Mn 

15 

.13 

Mn 

15 

4044.82 

U 

10 

.61 

Fe 1 

70 

.56 

Zr 1 

25 

.42 

Ca 

5d 

.42 

U 

18 

.29 

W 

15 

4044.14 

K 1 

800 

4043.91 

Fe 1 

25 

4043.80 

Sc 1 

12 

.78 

Ti 1 

20 

.70 

Cr 

30 

.58 

Zr 1 

25 

.15 

Th 

10 

4042.87 

Mo 

15 

.75 

U 

40 

.64 

V 1 

15 

(Also 

Cb, Ce. 

Hg II, Ir 


RHODIUM 

3434 . 893 
3396.85 


3435.82 

Cr 


30 

.68 

Cr 

1 

20 

.56 

Sc 

I 

12 

.53 

U 


15d 

.43 

Ti 


10 

.21 

Ce 


20 

.20 

U 


10 

3434.89 

Rh 


lOOOr 

.79 

Mo 


50 

.76 

Ir 

1 

10 

.65 

Ag 

1 

2h 

.61 

U 


12 

.50 

Ta 


35 

.28 

Sr 

1 

2 

.11 

Cr 

1 

30 

.00 

Th 


12 

3433.97 

Cu 

1 

5h 

.56 

Ni 

1 

800R 

.04 

Co 

1 

1000R 

(Also Fe I, 

V, 

W, Zr 

3397.84 

V 

1 

30 

.69 

Mo 


20 

.64 

Fe 

1 

10 

.21 

Bi 

1 

lOOwh 

.20 

U 


12 

.08 

Ce 


12 

3396.98 

Fe 

1 

125 

3396.85 

Rh 

1 

lOOOw 

.72 

Ce 


15 

.52 

V 

1 

15 

.33 

Zr 

II 

12 

.32 

Cu 

1 

30 


3395.93 Cb 10 


.82 W 


8 

.38 Co 

1 

400R 

(Also Fe, 

Ni, 

NI 1, Ta, 

Th, Y 1, Zr) 



RUBIDIUM 

7800.227 

4201.851 

7801.30 Si 


3h 

7800.44 Sc 

1 

40 

^800.23 Rb 

1 

9000R 

.0 Si 


4Wh 

7799.37 Zn 

1 

10 

7798.26 Ba 

1 

4h 

7797.62 Ni 

1 

80 

(Also Ce, Ta, U, 

Y I, Zr 1) 

4203.99 Fe 

1 

200 

.59 Cr 

1 

100 

.22 Ca 

1 

2 

4202.94 Ce 

II 

40 

.76 Fe 


10 

.52 Sr 

1 

6 

.03 Fe 

1 

400 

4201.85 Rb 

1 

2000R 

.76 Mn 


40 

.72 Ni 

1 

30 

.52 Cb 


10 

.46 Zr 

1 

50 

4200.93 Fe 

1 

80 

.75 TI 

1 

35 

.57 Mo 


15 

.46 Ni 

1 

40 

4199.10 Fe 

1 

300 

(Also Co, 

Ir, 

Pt 1, Ta, 

Th, U, V II) 



SCANDIUM 

4023.688 

3630.740 

4026.17 Cr 


100 

4025.15 Ce 


12 

.14 Ti 

II 

15 

.01 Cr 


100 

4024.92 Zr 

1 

25 

.74 Fe 

1 

120 

.68 Ca 


3wh 

.57 Ti 

1 

80 

.57 Cr 

1 

20 

.49 Ce 


15 

.09 Mo 


30 

4023.98 Zr 

1 

30 

.74 Cr 


40 

4023.69 Sc 

1 

100 

.43 Cr 

1 

15 

.40 Co 

1 

200 

.38 V 

II 

10 
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SCANDIUM 

(Continued) 

.22 Sc 


60 

.14 Rh 


10 

4022.66 Cu 


400 

.27 Ce 


15 

.26 Cr 


80 

4021.87 Fe 

1 

200 

.83 Ti 

1 

100 

(Also Cb, Ni 

1, 

Th, U, W, V 

1, Zr, Zr II) 



3631.71 Ir 

1 

10 

.69 Cr 

li 

10 

.46 Fe 

1 

500 

.39 Co 

1 

50W 

.27 Na 

II 

12 

.19 Ce 1, 

II 

50 

.10 Fe 

1 

25 

3630.95 Ca 

1 

10 

.75 Ca 

1 

150 

3630.74 Sc 

II 

50 

.64 Ba 


15 

.35 Fe 

1 

40 

.32 W 


10 

.02 Zr 

li 

15 

3629.92 Sb 

II 

2 

.79 Cu 

1 

15 

.76 Ir 

1 

15 

.74 Mn 


100 


(Also Cb, Co, Ni I, Ti, U) 


SELENIUM 


4730.78 

2039.851 


4732.47 

Ni 1 

100 

.30 

Sc 1 

10 

.06 

Co 1 

40 

4731.81 

Ni 1 

100 

.60 

U 

40 

.44 

Mo 

100 

.17 

Ti 1 

50 

4730.78 

Se 1 

lOOOSpk 

.71 

Cr 

100 

.36 

Mn 

15 

.16 

Mg 1 

2 

.12 

Ta 

100 

4729.72 

Cr 

30 

.70 

Fe 1 

25 

.65 

W 

30 

.53 

V 1 

15 

.47 

Sr 1 

4h 

.29 

Ni 1 

10 

.23 

Sc 1 

100 

4728.86 

Ir 

150 

(Also Cb, Fe 

II, Ir, Rh, 

Th, Zr 1] 

\ 



2040.33 Pt 15 

2039.85 Se I lOOOSpk 

. 79 Te 300 

.70 Pt 12 

.60 Sb 15 

.43 Ir 25 

.31 Cr 25h 

(Also Rh. W, Zr) 

SILICON 

2881 . 578 
2528.516 
2516.123 
2506.899 


2882.37 

Rh 


80 

.01 

Th 


10 

2881.58 

Si 

1 

500 

.58 

Ce 


40 

.25 

Rh 

1 

20 

.23 

Ta 


30 

.23 

Cd 

1 

50 R 

.16 

Ir 


15 

.15 

Th 


10 

.14 

Cr 


25 

.14 

Na 

II 

8 

.13 

Ce 


12 

2880.77 

Cd 

1 

200 R 

(Also Co 

Cr, 

Ir 

, Ti 1, U, W) 

2529.13 

Fe 

1 

BOR 

.13 

Mn 


80 

2528 . 97 

Ni 


20 

.97 

Co 

1 

50 R 

.84 

V 


25 

.70 

Mn 


12 

.54 

Sb 

1 

300R 

2528.52 

Si 

1 

400 

.47 

V 


50 

.29 

Ce 


15 

.24 

Cr 

I 

30 

.10 

U 


10 

.05 

Ni 

1 

20 

.01 

Cr 

1 

35 

2527.99 

Ti 

1 

15 

(Also Co 

M, 

Fe, 

Mo, Ta, W) 

2516.58 

W 


12 

.57 

Fe 

1 

10 

2516.12 

Si 

1 

500 

.12 

V 


25 

.11 

Mo 


25 

2515.81 

Zn 

1 

150w 

.75 

Rh 

1 

60 

.69 

Bi 

1 

100 

.66 

Mo 


10 

.58 

Pt 

1 

500 


(Also Ta, U, W II) 


2507.45 Ta 


150 

.33 Cr 


15 

2506.91 V 

1 

50r 

2506.90 Si 

1 

300 

.88 Ag 

II 

2 

.88 Co 

1 

lOw 

.60 Ir 


10 

.60 Ag 

II 

15 

.57 Fe 


10 

.46 Co 

II 

50w 

2505.93 R 


150 

(.Also Cb 

Fe 

II, U) 


SILVER 


3382.891 

3280.683 


3383.98 Fe 

1 

200 

.80 Cb 


15 

.76 Ti 

II 

70 

.70 Fe 

I 

100 

.69 Ce 


20 

.39 Ce 


12 

.14 Sb 


40 

3382.89 Ag 


lOOOR 

.68 Cr 

II 

35 

.61 W 


10 

.48 Mo 


15 

.41 Fe 

1 

50 

.31 Ti 

1 

30 

.29 Mo 


10 

.28 Bi 


2 

.08 Cr 


30 

.00 Au 

II 

6 

3381.50 Co 

1 

100W 

(Also Cb, Pt, 

Th, 

U, Y, 

3281.50 Ba 

1 

25 

.48 Ca 


1h 

.30 Fe 

II 

15 

.10 Ce 


18 

.07 Mo 


25 

3280.76 Mn 


60 

.69 Cu 


10 

3280.68 Ag 

1 

2000R 

.68 Eu 


lOOOR 

.55 Rh 

1 

30R 

.49 Ce 

11 

15 

.37 Th 


10 

.26 Fe 


150 

.00 Ti 

II 

10 

3279.85 V 


20 

.84 Ce 1, 

II 

30 

.82 Cu 

1 

25 


(Also Cb, Co, Ta, U, Y 
M. Zr II) 
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SODIUM 

5895.923 

5889.953 

3302.323 


is 

Na 

1 

5000R 

.70 

Pb 


20h/ 

1.35 

Zn 

II 

3 

.07 

Ir 

1 

20 

t.9 

bhY 


10 

0 Fe, Mo, 

Sc 1, ■ 

.61 

W 


12 

.56 

Mo 


25h 

1.99 

Cr 


12 

.98 

Mo 


50h 

.95 

Na 

1 

9000R 

.68 

TI 


15 

.33 

Mo 


150 

.01 

Cr 


20 

(Also Co I, 

Ta, Th) 

.28 

Mn 


40 

.23 

Ce 

Ii 

10 

.99 

Na 

1 

300R 

.94 

Zn 


700R 

.94 

Ca 


4 

.91 

Ce 


low 

.88 

Cr 


30 

.77 

Ta 


50 

.67 

Zr 

Ii 

10 

.59 

Zn 

1 

800 

.55 

Bi 


150 

.32 

Na 

1 

600R 

.19 

Cr 


50h 

.13 

Pa 

1 

lOOOwh 

.91 

Ce 


10 

.90 

Ta 


25 

.86 

Pt 

1 

300 

.75 

U 


10 

.73 

Sr 

1 

100 

.52 

Ca 


4 


(Also Cb, Fe II, Ir I, Mo, Pt, 
Th, Till, W II, Y) 

STRONTIUM 

4607.331 

4077.714 

4608.71 Mo 10 

.12 Rh I 15 

4607.65 Fe I 50 

.63 Mn 50 

.34 Au I 30 

4607 33 Sr I lOOOR 

4606.8 bhSc 10 

.77 Cb 50 

4606.40 Ce 12 

.38 Cr 15 


.23 NI 

1 

100 

.2 bhSr 


2 

.15 V 

1 

30 

4605.36 Mn 


150 

4604.99 Ni 

i 

300 

(Also Co, Th, Ti, U, 

>- 

> 

4079.72 Cb 

1 

500w 

.24 Mn 


50 

.21 Bi 

II 

2h 

.19 Ta 


10 

.02 Ce 


15 

4078.58 Sc 

1 

10 

.47 Ti 

1 

125 

.36 Fe 

1 

80 

.32 Ce 


15 

.31 Zr 

1 

10 

4077.81 Hg 

1 

150 

.79 U 


15 

.72 Sn 


2 

.72 Cu 


5 

4077.71 Sr 

II 

400r 

.68 Cr 


30 

.47 Ce 

II 

18 

,41 Co 

1 

lOOwh 

,37 Y 

1 

50 

,15 Ti 

1 

18 

.09 Cr 


35 

4076.64 Fe 

1 

80 

.55 Ir 


25 

.53 Zr 

1 

10 

.38 Ti 

1 

15 

.35 Y 


30 

.33 Au 

II 

4 

.24 Ce 


12 

.19 Mo 


25 

.13 Co 

1 

70 

(Also Cb, Fe, 
W, Zr II) 

Rh 

1, V 1, 

SULFUR 


4695 

.45 


4694 

.13 


4695.45 S 

1 

30Spk 

.15 Cr 


50 

4694.66 W 


12 

4694.13 S 

1 

SOSpk 

.09 Th 


15 

4693.95 Cr 


50 

.93 Mo 


20 

.73 W 


50 

.68 Ti 

1 

25 

.35 Ta 


150 

.21 Co 

1 

500 

4692.7 bhSr 


5 

4691 . 9 Ta 


400 

.62 Ba 


100 

1 (Also Cb, Ce, U, 

Zr 1) 


TANTALUM 


3320.26 Ni I 400w 

3319.83 Co I 35 

.68 Cu I 60 

.59 Mo 10 

.48 Co 80 

. 25 Fe 70 

.21 U 10 

.16 Co I 60 

.03 Zr ii 25 

.02 V I 15 

3318.98 Cb 10 

.96 Ce Ii 15 

3318.84 Ta 125 

.65 Au 3 

. 53 Ta 70 

.53 Y II 12 

.40 Co I 35 

.36 Ti I 12 

. 08 Cr 80wh 

.03 Na 11 6 

.03 Ti 11 60 

3317.93 Ta 200 

.80 Ce 15 

.31 Mn 100 

.12 Fe I 100 

(Also Ir, Ir I, Th, W) 

3312.15 Co I 60 

.13 Ir I 25 

.08 Cr I 10 

3311.91 Mn 75 

.85 Sr 1 

.72 U lOd 

.50 Ce 15 

.38 W 15/ 

.30 Cr I 8 

3311.16 Ta 300w 

.00 Cu I 3 

3310.88 Ce 10 

.77 Mo 20 

.62 U 10 

.53 Ir I 30 
.51 Ag I 2 

. 50 Fe 50 

.34 Fe 100 

.20 Ni I 50 

(Also Cb, Cr, Cr If, Fe I Sc II, 

Th, Z r , Zr II) 

TELLURIUM 

2385.76-2383.25 

2386.19 Cr I 20 

.15 Ir 15 

.14 Rh 80 
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QUALITATIVE SPECTROGRAPHIC ANALYSIS TABLE 


TELLURIUM (Continued) 


2385.86 

Ir 


20 

238S.76 

To 

1 

soo 

.74 

Cr 

1 

25 

.23 

Y 


12 

.01 

Ni 


10 

2384 . 86 

Co 

1 

10R 

.82 

W 


12 

.65 

Rh 


25 

.39 

Fe 


20 

.38 

Ni 

1 

15 

.28 

V 

1 

15 

.17 

Zr 


25 

.05 

Mn 


40 

2383 . 79 

Ir 


15 

.64 

Pt 

1 

30 

.63 

Sb 


75 

.52 

Mo 


12 

.46 

Co 

II 

15 

.40 

Rh 


50 

.33 

Cr 

1 

20 

2383.25 

To 

1 

500 

.17 

Ir 


10 

2382.99 

W 


15 

.89 

Rh 


50 

(Also Cb 

. Co, 

Fe 1, 

Fe II, 

U. V, W 

II) 





THALLIUM 


5350 . 46 

3519.24 

3229.75 


5353.49 

Co 1 

500w 

5352.68 

Cu 1 

6 

.35 

Mo 

10 

.1 

bhF 

10 

.05 

Co 1 

500w 

5351 . 90 

W 

20 

.08 

Ti 1 

50 

5350 . 74 

Cb 

150 

5350.46 

TI 1 

SOOOR 

.45 

W 

18 

5349 . 88 

Mn 

20 

.62 

Ba 

7 

.57 

Ta 

30 

.47 

Ca 1 

12 

.31 

Rh 

20 

.29 

Sc 1 

30 

.09 

Ta 

80 

.09 

Co 1 

80 

5348.95 

W 

30 

.32 

Cr 1 

150R 


(Also Fe I, Th. U, Zr, Zr 
I. Zr II) 


.07 

Sb 


4 

.06 

Cb 


20 

.03 

Cu 

1 

30 

3519.77 

Ni 

1 

500h 

.74 

Ce 


18 

.61 

Zr 

1 

100 

.54 

Rh 

1 

40 

3519.24 

TI 

1 

2000R 

.18 

Bf 


10 

.17 

V 

1 

10 

.08 

Ce 


25 

3518.88 

Fe 

1 

10 

.63 

Ni 

1 

90 

.48 

W 


10 

.37 

Ce 


12 

.35 

Co 

1 

200w 

(Also Co, Cr, 

Fe, 

Ir 1. 1 

Th, Ti 1, 

V ID 



3230.97 

Fe 

1 

300 

.86 

Ta 


200 

.72 

Mn 


75 

.65 

V 

1 

20 

.64 

Au 1, 

II 

15 

.29 

Pt 

1 

100 

,21 

Fe 

1 

100 

.08 

Ce 


10 

3229.99 

Fe 


20 

.99 

Ag 


1 

.88 

Ta 


35h 

.87 

Fe 


10 

.79 

Mo 


25 

3229.75 

TI 

1 

2000 

.69 

Be 

1 

15 

.61 

V 

1 

15 

.60 

Ce 


10 

.59 

Fe 


10 

.50 

U 


18 

.42 

Ti 

II 

15 

.37 

Mg 

1 

25 

.36 

Co 

II 

25 

.28 

Ir 

1 

35 

.23 

Ta 


300w 

.20 

Cr 


35 

.19 

Ti 

11 

30 

.12 

Fe 

1 

80 

.12 

Ce 


25 

3228.97 

Th 


12 

.91 

Fe 


80 

.81 

Zr 

II 

10 

.25 

Fe 

1 

100 

.09 

Mn 


100 

3227.75 

Fe 

II 

200 

(Also Cb, 

w, 

W II) 


4020.91 

Co I 

500w 

.46 

Mo 

10 

.40 

Sc 1 

50 

.1 

bhSr 

2 

.09 

Mn 

10 

.03 

Ir 

80 

4019.79 

Mo 

10 

.64 

Pb 

6 

.30 

Co 1 

80 

.23 

W 

18 

4019.14 

Th 

8 

.04 

Co 

15 

4018.99 

U 

25 

.28 

Fe 1 

50 

.20 

Cr 1 

35 

.12 

Zr 

25 

.10 

Mn 

80 

4017.77 

Ti 1 

70h 

.72 

U 

25 

(Also Cb, Ce II. Fe, Ni 1, Zr II) 

3292.59 

Fe 1 

300 

.02 

Fe 

150 

3291.34 

U 

12 

.06 

Cb 

10 

3290.99 

Cr 

30wh 

.99 

Fe 1 

125 

.99 

Mn 

10 

.82 

Mo 

40 

.72 

Fe 

15 

3290.59 

Th 

40hSpfc 

.54 

Cu 1 

25 

.42 

Ca 

1h 

3290.34 

Ce II 

20 

.22 

Pt 1 

150 

.01 

Cb 

10 

3289.85 

Y 

15 

.84 

Mo 

10 

.84 

Ta 

25 

.64 

Rh 

50r 

.14 

Rh 1 

150 

(Also Ce, Ir, Ir 1, Ti 

1. V, W) 


TIN 



3262.328 

3175.019 

2863.327 

2839.989 


3263.24 

V 1 

40 

.21 

Co 1 

30 

.14 

Rh 1 

200 

.11 

U 

25 

.07 

Ce II 

10 

.00 

Ta 

20 

3262.67 

Th 

12 

.63 

Mo 

15 

.35 

Pb 

20h 


3521.26 Fe I 
3520.08 Co I 


300 

100W 


THORIUM 

4019.137 
3290.59 Spk 
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TIN (Continued) 


3262.33 Sn 

1 

40011 

.29 Os 

1 

500R 

.28 Fe 


50 

.28 Ba 

1 

3 

.06 V 

1 

10 

.01 Fe 


30 

.01 Ir 

1 

20 

3261.96 Ba 

1 

40 

.88 Cb 


10 

.72 U 


15 

.61 Tl 

II 

70 

.33 Fe 


25 

.06 Cd 

1 

300 

(Also COj 

, Co 

, Pt, W) 

3175.99 Fe 


12 

.84 Mg 

II 

5 

.73 Th 


12 

.45 Fe 

1 

200 

.11 Te 

1 

30 

.06 Ce 


10 

3175.02 Sn 

1 

SOOh 

3174.91 Co 

1 

80 

.65 Mn 


15h 

.17 Th 


10 

.14 Co 

1 

20 

.08 Ce 


15 

(Also Cb, Mo, 
U, V, W II) 

Pt 1, Ta, 

2863.88 W 


10 

.86 Fe 

1 

125 

.84 Ir 

1 

15 

.81 Mo 


30 

.75 Bi 

1 

80w 

.44 Fe 


100 

.34 Ce 


12 

2863.33 Sn 

1 

300R 

.05 V 

1 

20 

2862.94 Rh 

1 

150 

.84 Mo 


10 

.79 Ce 

II 

15 

.50 Fe 

1 

100 

(Also Co, Fe, Mn, 

Sc II, U, V) 

2840.42 Fe 

1 

125 

.22 Ir 

1 

15 

.02 Cr 


25 

.00 Mn 


20 

2839.99 Sn 

1 

300R 

.89 U 


18 

.59 Mo 


25 

.56 Na 

11 

2 

.44 V 

1 

12 

(Also Cb, Ce, 
V, W, W II) 

Fe 

II, Ta, Th, 


TITANIUM 

3372.800 

3349.035 

3199.92 


3374.22 Ni 

1 

400 

3373.75 W 


10 

.73 Ce 

II 

25 

.73 U 


10 

.46 Ce 


25 

.42 Zr 

II 

12 

.23 Co 

1 

60 

.00 Pd 

1 

800r 

.00 Pt 


10 

3372.80 Ti 

II 

80 

.77 Y 


15 

.68 Ca 


1 

.56 Cb 


lOh 

.53 Rh 

1 

10 

.51 Ag 

II 

1 

.25 Rh 

1 

300 

.21 Ti 

II 

10 

.08 Fe 

1 

40 

.00 Ca 


2 

3371.99 Ni 

1 

400 

.45 Ti 

1 

100 

3370.79 Fe 


300 

(Also Mo 

, Th, 

Sc 11) 

3350.89 Rb 

1 

150 

3349.97 Ce 

II 

30 

.52 Cb 


30 

.41 Ti 

11 

100 

.40 Au 


15 

.32 Cr 


35 

.29 Cu 

1 

70 

.07 Cr 


125 

.06 Cb 


80 

3349.04 Ti 

II 

125 

3348.84 Ti 

II 

12 

.72 Rb 

1 

100 

.72 Cs 

1 

15 

.11 Co 

1 

80 

3347.93 Fe 

1 

150 

(Also Ce, Co, 

Fe, 

Mo, Sc 

Th, Ti 1, U, W) 


3200.89 Ag 


1h 

.89 Ir 

1 

10 

.84 Ca 


1 

.78 Fe 

1 

25 

.71 Pt 

1 

100 

.52 Ce 


10 

.48 Fe 

1 

150 

.42 Ni 


30 

.27 Y 

11 

30 

.22 Sr 

1 

2h 

.14 U 


15 

3199.92 Ti 

1 

200 


.82 

V 1 

25 

.53 

Fe 1 

300 

.32 

Co 1 

35 

00 

Ce 

25 

3198.99 

Sr 1 

10 

.97 

Th 

10 

.92 

Ir 1 

30 

.67 

Ta 

125 

.01 

V 1 

lOOr 


(Also Cb, Mo, Pt, Sc II, 
W, Zr II) 


TUNGSTEN 

4302.108 

4008.753 

2944.395 


4303.53 V 


15 

.24 Co 

1 

15 

.17 Fe 

II 

12 

4302.98 Ti 

1 

10 

.98 Ta 


125W 

.89 Zr 

1 

100 

.77 Cr 


40 

.7 bhSr 


4 

.65 Ce 


10 

.53 Ca 

1 

50 

.29 Y 

1 

30 

.19 Fe 

1 

50 

.14 Bi 

II 

2h 

4302.11 W 

1 

60 

4301.93 Ti 

II 

25 

.93 Mo 


10 

.60 Ir 


200 

.53 Ce 


10 

.47 U 


15 

.26 Mo 


20 

.18 Cr 


100 

.09 Ti 

1 

150 

4300.99 Cb 


30 

.86 Ce 


15 

.64 Ir 


10 

.57 Ti 

1 

125 

.51 Cr 


100 

4299.72 Cr 

1 

100 

(Also Th, V 1) 

4010.26 Ca 


2 

.14 Ce 


15 

4009.72 Fe 

1 

120 

.66 Ti 

1 

60 

.37 Mo 


20 

.07 Th 


10 

.06 Ce 


121 

4008.93 Ti 

1 

80 

4008.75 W 

1 

45 

.22 Th 


10 

.06 Ti 

1 

50 
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TUNGSTEN (Continued) 

.05 

Ir 1 

12 

.02 

Mn 

15 

4007.60 

Zr I 

25 

.59 

Ce 

15 

.27 

Fe I 

80 

(Also Cb, Co 1, 

Fe, Ni 1, 

U, V II, Zr) 


2945.06 

Fe 

100 

2944.75 

Pt 1 

15 

.57 

V II 

50 

.40 

Fe 11 

70 

2944.40 

W 

30 

.35 

Ce 

18 

.29 

Bi 

5 

.21 

Mo 

25 

.18 

Ga 

10 

2943.91 

Ni 1 

50r 

.90 

U 

10 

(Also Cb, Mn, V 

1, Zr 11) 


URANIUM 


4241 .669 



3552.172 


4242.85 

Cr 1 

15 

.80 

Mo 

15 

.72 

Ce II 

15 

.63 

Cb 

10 

4242.62 

Ba 

10 

.47 

Mg 11 

4 

.26 

Co 1 

20 

.01 

Ce 

10 

4241.77 

Au 1 

40 

.69 

Zr 1 

100 

4241.87 

U 

40 

.6 

Na I 

3 

.45 

W 

30 

.32 

V 1 

15 

.20 

Zr 1 

100 

.19 

Cr 

10 

.11 

U 

10 

4240.83 

Mo 

30 

.8 

bhCa 

3 

.71 

Cr 

200 

.59 

U 

10 

.54 

Sr li 

1 

.49 

Ir 

15 

.46 

Ca I 

10 

.37 

Fe 

30 

.36 

V 1 

15 

.34 

Zr 1 

100 

.28 

Mo 

25 

4239.72 

Mn 

100 

.31 

Zr 1 

100 

1 (Also Co 1, Cr II, 

Fe 1, Th) 


3553.74 Fe 100 

3552.99 Co I 20 

.83 Fe I 80 

.73 Ce II 188 

.72 Mn 12 

.72 Co I 20 

.45 Ba II 1 

3552.17 U 8 

.12 Fe 10 

.10 Ir I 20 

3551.95 Zr It 30 

.78 Ce 10 

.66 Ce II 10 

.54 V I 25 

.53 Ni I 50 

.43 Ce 10 

3550.60 Co I 200 

(Also Cb, Cr, Mo, Th, W, 
Y I, Zr I) 


VANADIUM 

4379.238 

3185.396-3183.982 

4381.64 Mo 150 

4380.59 Mo 15 

.55 V I 15 

. 29 Mo 30 

.27 U 12 

. 06 Ce 30 

4379.92 Rh I 60 

.78 Cr I 15 

.78 Zr II 10 

.4 Bi II 25 

. 25 Ag 5 

4379.24 V I 200R 

4378.82 Ta 40 

.49 W 25 

.20 Cu I 200w 

4377.96 Cb 10 

.01 Ir 100 

(Also Co I. Cr, Th, Y 

3186.45 Ti I 150 

.35 Co I 70 

.32 U 10 

.13 Ce 40 

3185.95 Co I 40 

.71 U 12 

.59 Rh I 100 

318S.40 V I 500R 

.10 Mo 20 

3184.90 Th 10 

.90 Fe I 200 

.72 Ce 10 

.62 Fe I 60 

.62 Ce 12 


.55 Ta 


70 

.42 W 


10 

.41 Ba 


3 

.37 Ni 

1 

150 

.21 Ce 

II 

20 

.04 W 


10 

3183.98 V 

1 

500R 

.97 Th 


12 

.97 Ti 


12 

.95 Ba 

1 

2 

.52 Ce 


40 

.41 V 

1 

200R 

.25 Ni 

1 

25 

.16 Ba 

1 

5 

.03 Mo 


10 

3182.98 Fe 


125 

(Also Cb, Cr 

Fe II, 

Ir, Ir 1, Ti 

II, W II, Y 1, 

Zr 1) 


YTTRIUM 

3710.290 


3242.280 


3711.23 Fe 

1 

80 

.07 Na 

11 

8 

3710.52 Sb 

II 

2 

.45 Cb 


15 

3710.29 Y 

II 

88 

. 1 4 Mo 


20 

3709.96 Ti 

1 

80 

.93 Ce 


25 

.29 Ce 


25 

.25 Fe 

1 

600 

.25 Ag 

1 

10 

(Also Cr, 

Fe, Ir 1, Ta, I 

Th, U, W) 



3244.19 Fe 

! 

300 

3243.84 Co 

1 

100 

.78 Mn 


100 

.27 V 

1 

20 

.16 Cu 

1 

15 

.11 Fe 


50 

.06 Ni 

1 

400 R 

3242.83 Ta 


125 

.70 Pd 

1 

2000 wh 

3242.28 Y 

II 

60 

.14 Ce 

11 

12 

.05 Ta 


125 

.03 W 


10 

3241.99 U 


10 

.99 Ti 

II 

60 

.84 Be 

II 

5 

.76 Ca 


1 

.65 Be 

li 

5 

.52 Ir 

1 

100 

II (Also Cb, Ce. Th, Zr 1. Zr 11) ( 
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4722.159 

3345.020 

3302 . 588 — see under 
SODIUM 



2138. 

56 

4724.42 

Cr 

125 

4723.17 

Ti 1 

1 40 

.10 

Cr 

125 

.06 

Mo 

10 

4722.88 

Ta 

200 

.87 

V 1 

1 20 

.83 

Bi 1 

1 10 

.73 

U 

40 

.62 

Ti 1 

1 80 

.55 

Bi 1 

1 1000 

.28 

Sr 1 

1 30 

.19 

Bi 1 

10 

4722.16 Zn 1 

400¥ 

4721 . 51 

V 1 

15 

(Also Cb, Co, 

Ir. Rl 

Sc 1, Th. 

. W) 


3346.94 

Co 1 

100 

.74 

Cr 

150F 

.02 

Cr 

35 

3345.93 

Zn 1 

150 

.89 

U 

12 

.86 

W II 

10 

.57 

Zn 1 

500 

.54 

U 

12 

.45 

Be 1 

2 

.44 

Ce 

20 

.37 

Cr 

18 

.35 

Mn 

15 

.15 

Cr 

15 


3345.02 Zn I 

3344.79 Zr li 

. 76 Ce II 

.75 Mo 
. 51 Ca I 

.51 Cr 


.22 Ir 
.20 Rh 
3343.90 R 


2138.97 Co I 15 

.58 Ni II 10 

.57 Ir 15 

2138.56 Zn I 800i 

. 53 As 2 

.51 Cu I 25v 

.15 W II 10 

(Also Cb, Fe I, V II) 


ZIRCONIUM 

3496.210 

3438.230 

3391.975 


10 

.25 

W 

12 

100 

(Also Fe 

1 , Ir 

o 

C 

N 

100 

i 1, W, Y) 

3439.31 

Ti 

1 18 


3438.97 

Mn 

II 20 

15 

.95 

Th 

10 

10 

.91 

Co 

1 30 

15 

.87 

Mo 

20 

800R 

.71 

Co 

1 SOW 

2 

.31 

Fe 

10 

25wh 

3438.23 

Zr 

II 250 

10 

.07 

Co 

15 

V II) 

3437.95 

Fe 

15 


.81 

Co 

10 


3497.84 
.11 
.03 
3496.94 
.81 
.79 
.68 
.35 
.33 ' 
3496.21 : 
.08 
.07 I 
.03 < 
3495.96 ■ 


.94 Ce II 
.84 Mn II 


(Also Cb, Ta, U, V I, W. 
W II, Y) 

3392.99 Nt I 600R 
.99 Cu I 5 

.99 Cr II 10 

.81 Ca 1 

.78 Ce II 10 

.71 Ti I 20 

.66 Fe I 300 

. 34 Cb 20r 

.31 Fe I 125 

.17 Mo 15 

.04 Th 10 

.02 Cu I 7 

.01 Fe 20 

3391.98 Zr II 300 

.59 Co 10 

.53 W 10 

.37 Cr 12 

.10 W 10 

.05 Ni I 400 

(Also Ir, Ir I, Rh I, Th. 
Ti, U, V I) 
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SENSITIVE LINES OF THE ELEMENTS 

In the following table the sensitive lines of the elements are arranged in order of 
decreasing wavelengths. The abbreviations are the same as those used in the 
preceding table, Qualitative Spectra graphic Analysis Tables, which see. In 
addition, in the column headed ^nsitivity the most sensitive line of the neutral or 
un-ionized atom is indicated by Ul, and other lines by TJ2, U3, etc. in order of decreas- 
ing sensitivity. Tor the singly ionized atom, the corresponding designations are VI, 
V2, V3, etc. In cases where Ul is not given, the most sensitive lines lie outside the 
range of 10,000 to 2,000 A. 

This table is taken by permission of George R. Harrison and The Technology Press. 
The 1939 Edition, Published by John Wiley and Sons, Inc., New York, was used. 


Wnvo- 


Intensity 

Sensi- 

Wave- 

6 1X1 L LI t/ 

Intensity 

Sensi- 

length 


Arc 

Spk [Dis] 

tivity 

length 


Arc 

Spk [Dis] 

tivity 

9237.49 

S 1 

.... 

[2001 

U6 

5777.665 

Ba 1 

500 R 

100R 

U2 

9228 . 1 1 

S 1 


(200) 

U5 

5688.224 

Na 1 

300 



9212.91 

S 1 


1200] 

U4 

5682.657 

Na i 

80 



8943.50 

Cs 1 

2000 R 


U2 

5679 . 56 

N il 


(500] 

V2 

8521.10 

Cs 1 

5000 R 


Ul 

5676.02 

N II 


(100] 

V4 

8115.311 

A 1 


[5000] 

U2 

5666.64 

N II 


(300] 

V3 

7947.60 

Rb { 

5000 R 


U2 

5608.8 

Pb 11 


140) 

V2 

7800.227 

Rb 1 

9000 R 


Ul 

5570.2895 

Kr 1 


(20001 

U3 

7775.433 

0 1 


1100] 

U4 

5535.551 

Ba 1 

1000R 

200R 

Ul 

7774.138 

O 1 


1300] 

U3 

5519.115 

Ba 1 

200R 

60 R 

U3 

7771.928 

0 1 


(1000] 

U2 

5465.487 

Ag 1 

1000R 

500R 

U4 

7698.979 

K 1 

5000R 


U2 

5464.61 

1 II 


(900] 


7664 . 907 

K 1 

9000 R 


Ul 

5460.740 

Hg 1 


(2000] 


7503.867 

A 1 


(700] 

U4 

5455.146 

La 1 

200 

1 

U3 

7450.00 

Rn 1 


(600] 

U2 

5424.616 

Ba 1 

100R 

30R 

U4 

7067.217 

A 1 


14001 

U3 

5400.562 

Ne 1 

.... 

2000 


7055.42 

Rn 1 


1400] 

U3 

5350.46 

Tl 1 

5000 R 

2000R 

Ul 

6965.430 

A 1 


1400] 

U3 

5291.0 

bhCaF 

200 



6902.46 

F 1 


(5001 

U3 

5218.202 

Cu 1 

700 


U3 

6856.02 

F 1 


(1000] 

U2 

5209.067 

Ag 1 

1500R 

1000R 

U3 

6707 . 844 

Li 1 

3000 R 

200 

Ul 

5208.436 

Cr 1 

500R 

100 

U4 

6562.79 

H 1 


13000] 

U2 

5206.039 

Cr 1 

500R 

200 

U5 

6438.4696 

Cd 1 

2000 

1000 


5204 . 51 8 

Cr 1 

400 R 

100 

U6 

6402.246 

Ne i 


(20001 


5183.618 

Mg 1 

500 wh 

300 


6362.347 

Zn 1 

lOOOWh 

500 


5172.699 

Mg 1 

200wh 

lOOwh 


6249.929 

La i 

300 


Ul 

5167.343 

Mg 1 

lOOwh 

50 


6243.36 

Al 11 


100 

V3 

5161 .188 

1 II 

.... 

(3001 


6231 . 76 

Al II 


30 


5153.235 

Cu 1 

600 ! 


U4 

6103.642 

Li 1 

2000R 

300 

U3 

5105.541 

Cu 1 

500 


U5 

5930.648 

La 1 

250 


U2 

5007.213 

1 

Ti 1 

200 

40 


5896.923 

Na 1 

5000R 

500R 

U2 

4999.510 

Ti 1 

200 

80 


5889.953 

Na 1 

9000R 

1000R 

Ul 

4991.066 

Ti 1 

200 

100 


5875.618 

He 1 


(10001 

U3 

4981.733 i 

Ti 1 

300 

125 

Ul 

5870.9158 

Kr 1 


(3000) 

U2 

4962.263 

Sr 1 

40 


U4 

5852.488 

Ne 1 


(2000) 


4934 . 086 

Ba II 

400h 

400h 

V2 
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Wave- 


Intensity 

Sensi- 

Wave- 



Intensity 

Sensi- 

length 


Arc 

Spk [Dial 

tivity 

length 



Arc 

Spk [Dis] 

tivity 

4889.17 

Re 

1 

2000w 


U2 

4420.468 

Os 

1 

400R 

100 


4872.493 

Sr 

t 

25 


U3 

4390.865 

Sm 

II 

150 

150 


4861 . 327 

H 

1 


1500] 

U3 

4389.974 

V 

1 

80R 

60R 


4832.075 

Sr 

1 

200 

8 

U2 

4384.722 

V 

1 

125R 

125R 


4825.91 

Ra 

1 


[8001 

U1 

4379.238 

V 


200R 

200R 

U1 

4819.46 

Cl 

II 


[2001 

V4 

4358.35 

Ho 

1 

3000w 

500 


4816.71 

Br 

II 


[3001 

V3 

4305.447 

Sr 

li 

40 



4810.534 

Zn 

1 

400w 

300h 


4303.573 

Nd 


100 

40 


4810.06 

Cl 

11 


1200] 

V3 

4302.108 

W 

1 

60 

60 

U1 

4794.54 

Cl 

II 


[2501 

V2 

4294.614 

W 


50 

50 

U2 

4785.50 

Br 

II 


[4001 

V2 

4289.721 

Cr 

1 

3000 R 

8000r 

U3 

4772.312 

Zr 

1 

100 



4274 . 803 

Cr 

1 

4000R 

800r 

U2 

4742.25 

Se 

1 


[5001 

U6 

4267.27 

C 

II 


500 

V2 

4739.478 

Zr 

1 

100 



4267 . 02 

C 

II 


350 

V3 

4739.03 

Se 

1 


[8001 

U5 

4254 . 346 

Cr 

1 

5000 R 

1000 

U1 

4730.78 

Se 

1 


[10001 

U4 

4241.669 

U 


40 

50 


4722.552 

Bi 

1 

1000 

100 


4226.728 

Ca 

1 

500R 

50W 

U1 

4722.159 

Zn 

1 

400w 

300h 


4226.570 

Ge 

1 

200 

50 


4710.075 

Zr 

1 

60 



4225.327 

Pr 


50 

40 


4704.86 

Br 

li 


[2501 

VI 

4215.556 

Rb 

1 

1000R 

300 

U4 

4696.25 

S 

1 


[151 

U9 

4215.524 

Sr 

n 

300r 

4p0W 

V2 

4695.45 1 

S 

1 


[301 

U8 

4211.719 

Dy 


200 

15 


4694.13 

S 



[5001 

U7 

4205.046 

Eu 

il 1 

200R 

50 


4687.803 

Zr 

1 

125 


U4 

4201.851 

Rb 

1 

2000 R 

500 

U3 

4685.75 

He 

II 


[3001 


4189.518 

Pr 


100 

50 


4682.28 

Ra 

II 


[8001 1 

V2 

4186.599 

Ce 

II 

80 

25 


4680.138 

Zn 

1 

300w i 

200h 1 


4179 422 

Pr 


200 

40 


4674.848 

Y 

1 

80 

100 

U1 

4177.321 

Nd 


15 

25 


4671 . 226 

Xe 

I 


[20001 

U2 

4172.056 

Ga 

1 

2000R 

1000R 

U1 

4643.695 

Y 

1 

50 

100 

U2 

4167.966 

Dy 


50 

^2 . 


4624.276 

Xe 

1 


[10001 

U3 

4165.606 

Ce 

II 

40 

6 


4607.331 

Sr 

1 

1000R 

50R 

U1 

4137.095 

Cb 

1 

100 

60 

U5 

4603.00 

Li 

1 

800 


U4 

4130.664 

Ba 

II 

50r 

60Wh 

V3 

4593.177 

Cs 

1 

1000R 

! 50 

1 U4 

4129.737 

Eu 

M 

150.3 

50R 


4555.355 

Cs 

1 

2000R 

100 

U3 

4123.810 

Cb 

1 

200 

125 

U4 

4554.042 

Ba 

11 

1000R 

200 

VI 

4123.228 

La 

il 

500 

500 

V4 

4524.741 

Sn 


500wh 

50 


4109.98 

N 

1 


[10001 

U2 

4518.57 

Lu 


300 

40 


4103.37 

N 

ill 


[801 


4511.323 

In 

1 

5000R 

4000R 

U1 

4101 .773 

In 

1 

2000R 

1000R 

U2 

4500.977 

Xe 

1 


[5001 

U4 

4100.923 

Cb 

1 

300w 

200w 

U3 

4454.781 

Ca 

1 

200 


U2 

4099.94 

N 

1 


[1501 

U3 

4434.960 

Ca 

1 

150 


U3 

4097.31 

N 

III 


liooj 


4434.321 

Sm 

II 

200 

200 

V2 

4093.161 

Hf 

11 

25 

20 


4425.441 

Ca 

1 

100 


U4 

4079.729 

Cb 

1 

500w 

200w 

U2 

4424.342 

Sm 

li 

300 

300 

VI 

4077.974 

I 

Dy 


160r 

100 
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Wave- 

hflement 

Intensity 

Sensi- 

Wave- 


Intensity 

Sensi- 

length 


Arc 

Spk [Dis] 

tivity 

length 



Arc 

Spk [Dis] 

tivity 

4077.714 

Sr II 

400r 

500W 

VI 

3774.332 

Y 

II 

12 

100 


4077.340 

La II 

600 

400 

V3 

3768.405 

Gd 


20 

20 


4062.817 

Pr 

150 

50 


3761.917 

Tm 


200 

120 


4058.938 

Cb 1 

lOOOw 

400w 

U1 

3761 . 333 

Tm 


250 

150 


4057 . 820 

Pb 1 

2000R 

300 R 

U1 

3748 . 264 

Fe 

1 

500 

200 

U4 

4047.201 

K 1 

400 

200 

U4 

3748.17 

Ho 


60 

40 


4046.561 

Hg 1 

200 

300 


3745.903 

Fe 

1 

150 

100 

U5 

4045.983 

Dy 

150 

12 


3745.564 

Fe 

1 

500 

500 

U3 

4044 . 1 40 

K I 

800 

400 

U3 

3737.133 

Fe 

1 

1000r 

600 

U2 

4040.762 

Ce II 

70 

5 


3719.935 

Fe 

1 

1000R 

700 

U1 

4034 . 490 

Mn 1 

250r 

20 

U3 

3710.290 

Y 

II 

80 

150 

VI 

4033 . 073 

Mn 1 

400r 

20 

U2 

3694 . 203 

Yb 


500 R 

1000R 


4032.982 

Ga 1 

1000R 

500R 

U2 

3692.652 

Er 


20 

12 


4030.755 

Mn 1 

500r 

20 

U1 

I 3692.357 

Rh 

1 

500 hd 

1 50wd 


4023.688 

Sc 1 

100 

25 

U3 

3683.471 

Pb 

1 

300 

50 

U2 

4020.399 

Sc 1 

50 

20 

U4 

i 

! 3672.579 

U 


8 

15 


4019.137 

Th 

8 

8 


1 3663.276 

Hg 

1 

500 

400 

U5 

4012.388 

Ce 1. II 

60 

20 


} 3657.987 

Rh 

I 

500W 

200W 


4008.753 

W 1 

45 

45 

U3 

1 3654.833 

Hg 

1 


(2001 

U4 

4000.454 

Dy 

400 

300 


1 3653.496 

Ti 

* 

500 

200 

U2 

3987 . 994 

Yb 

1000R 

500 R 


3650.146 

Hg 

1 

200 

500 

U3 

3968 468 

Ca II 

500 R 

500 R 

V2 I 

; 3646.196 

Gd 


200w 

150 


3961 . 527 

Al 1 

3000 

2000 

U1 j 

i 3642.785 

Sc 

It 

60 

50 

V3 

3951 .154 

Nd 

40 

30 


1 3642.675 

Ti 

1 

300 

125 i 


3949.106 

La M ' 

“ I 

1000 

800 

V2 

1 3639.580 

1 1 

Pb 


300 

50h 


3944 . 032 

Al 1 

1 2000 

1000 

U2 

: 3635.463 

Ti 

1 

! 200 

100 


3933.666 

Ca II 

1 600 R 

600R 

VI 

1 3634.695 

Pd 


2000 R 

i 1000R 

U3 

391 1 .810 

Sc 1 

150 

30 

U1 

I 3633.123 

Y 

ti 

50 

100 


3907 . 476 

Sc 1 

125 

25 

U2 

3630.740 

Sc 

II 

! 50 

70 

V2 

3906.316 

Er 

25 

12 

1 


3613.836 i 

Sc 

II 

40 

70 

VI 

3905. 528 

Si 1 

20 ! 

15W 


3613. 790 

W 

II 

10 

30 


3902.963 

Mo 1 

lOOOR 

500R 

U3 

3610.510 

Cd 

1 

1000 

500 


3891 .785 

Ba II 

1 

25 

V4 

3609 . 548 

Pd 

1 

1000R 

700R 


3891.02 

Ho 

200 1 

40 


3601.193 

Zr 

1 

400 

15 

U1 

3888 . 646 

He 1 

1 

(10001 

U2 

3601 . 040 

Th 


8 

10 


3874.18 

1 Tb 

1 

200 ! 

200 

t 

3600.734 

Y 

11 

100 

300 


3864.110 

Mo I 

1000R 

500 R 

U2 

3596.179 

Ru 

1 

30 

100 

U3 

3848.75 

Tb 

100 

200 


3572.473 

Zr 

II 

60 

80 

V4 

3838.258 

Mg 1 

300 

200 

U2 

3561 .74 

Tb 


200 

200 


3832.306 

Mg 1 

250 

200 

U3 

1 

3554.43 

Lu 


50 

150 


3829.350 

Mg 1 

lOOw 

150 

U4 

3552.172 

U 


8 

12 


3814.42 

Ra II 


(20001 

VI 

3547.682 

Zr 

1 

200 

12 1 

U2 

3798.252 

Mo 1 

1000R 

1000R 

U1 

3538.75 

Th 



50 1 


3788.697 

Y II 

30 

30 


3529.813 

Co 

1 j 

1000R 

30 

U3 

3775.72 

Tl 1 

3000 R 

[ 1000R 

U2 

3524.541 

Ni 

1 

1000R 

lOOwh ! 
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SENSITIVE LINES OF THE ELEMENTS 


Wave- 


Intensity 

Sensi- 

Wave- 


Intensity 

Sensi- 

length 



Arc 

Spk [Dis] 

tivity 

length 



Arc 

Spk [Dis] 

tivity 

3519.605 

Zr 

1 

100 

10 

U3 

3302.988 

Na 

1 

300R 

150R 

U4 

3519.24 

Tl 

1 

2000 R 

1000R 

U3 

3302.588 

Zn 

1 

800 

300 

U3 

3516.943 

Pd 

1 

1000R 

500R 


3302.323 

Na 

1 

600R 

300R 

U3 

3515.054 

Ni 

1 

1000R 

50h 


3290.59 

Th 



40h 


3513.645 

Ir 

1 

lOOh 

100 

U2 

3289.37 

Yb 


500R 

1000R 


3509.17 

Tb 


200 

200 


3282.333 

Zn 

1 

500R 

300 

U4 

3499.104 

Er 


18 

15 


3280.683 

Ag 

1 

2000 R 

1000R 

U1 

3498.942 

Ru 

1 

500R 

200 

U1 

J273.962 

Cu 

1 

3000R 

1500R 

U2 

3496.210 

Zr 

II 

100 

100 

V3 

3269.494 

Ge 

1 

300 

300 

U3 

3492.956 

Ni 

1 

1000R 

lOOh 

U2 

3267.945 

Os 

1 

400R 

30 


3474 . 887 

Sr 

II 

80 

50 


3267.502 

Sb 

1 

150 

150Wh 


3472.48 

Lu 


50 

150 


3262.328 

Sn 

1 

400h 

300h 

U3 

3466.201 

Cd 

1 

1000 

500 


3262.290 

Os 

1 

500R 

50 


3465.800 

Co 

1 

2000 R 

25 

U2 

3261 . 057 

Cd 

1 

300 

300 


3464.57 

Sr 

II 

200 

200 


3258.564 

In 

1 

500R 

300R 

U5 

3462.21 

Tm 


200 

100 


3256.090 

In 

1 

1500R 

600 R 

U3 

3460.47 

Re 

1 

1000W 


U1 

3247.540 

Cu 

1 

5000 R 

2000R 

U1 

3453.505 

Co 

1 

3000 R 

200 

U1 

3242.280 

Y 

II 

60 

100 


3451.41 

B 

II 

5 

30 

V2 

3232.61 

LI 

1 

1000R 

500 

U2 

3438.230 

Zr 

II 

250 

200 

V2 

3232.499 

Sb 

1 

150 

250wh 


3437.015 

Ir 

1 

20 

15 


3229.75 

TI 

1 

2000 

800 


3436.737 

Ru 

1 

300 R 

150 

U2 

3225.479 

Cb 

II 

150w 

800wr 


3434.893 

Rh 


1000R 

200r 

U1 

3220.780 

Ir 

1 

100 

30 

U1 

3421.24 

Pd 

1 

2000 R 

1000R 

U2 

3215.560 

W 

1 

10 

9 


3414.765 

Ni 

1 

1000R 

50 wh 

U1 

3194.977 

Cb 

II 

30 

300 


3406.664 

Ta 


70w 

18s 


3185.396 

V 

1 

500R 

400R 

U2 

3405.120 

Co 

1 

2000 R 

150 


3183.982 

V 


500R 

400R 


3404.580 

Pd 

1 

2000 R 

1000R 

U1 

3183.406 

1 V 

1 

200R 

100R 


3403.653 

Cd 

1 

800 

500h 


3179.332 

Ca 

II 

100 

400w 

V3 

3397.07 

Lu 


50 

20r 


3175.019 

Sn 

1 

500h 

400hr 


3396.85 

Rh 

1 

lOOOw 

500 


3163.402 

Cb 


15 

8 


3391.975 

Zr 

II 

300 

400 

VI 

3158.869 

Ca 


100 

300w 

V4 

3383.761 

Ti 

II 

70 

300R 


3134.718 

Hf 


80 

125 


3382.891 

Ag 

1 

1000R 

700R 

U2 

3131.072 

Be 


200 

150 

V2 

3380.711 

Sr 

II 

150 

200 


3130.786 

Cb 


100 

100 


3372.800 

Ti 

II 

80 

400 R 

V3 

3130.416 

Be 


200 

200 

VI 

3361 .213 

Ti 

II 

100 

600 R 

V2 

3125.284 

V 


80 

200 R 


3349.035 

Ti 

II 

125 

800R 

VI 

3118.383 

V 

II 

70 

200R 

V4 

3345.020 

Zn 

1 

800 

300 

U2 

3110.706 

V 

II 

70 

300R 

V3 

3323.092 

Rh 

1 

1000 

200 


3102.299 

V 

II 

70 

300R 

V2 

3321 .343 

Be 

1 

lOOOr 

30 

U2 

3094.183 

Cb 

II 

100 

1000 

VI 

3321 .086 

Be 

1 

100 


U3 

3093.108 

V 

II 

100R 

400R 

VI 

3321.013 

Be 

1 

50 


U4 

3092.713 

Al 


1000 

1000 

U3 

3318.840 

Ta 


125 

35 


3082.155 

Al 

1 

800 

800 

U4 

3311.162 

Ta 


300w 

70w 

U1 

3072.877 

Hf 

1 

80 

18 
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SENSITIVE LINES OF THE ELEMENTS 


Wave- 


Intensity 

Sen.si- 

Wave- 


Intensity 

Sensi- 

length 


Arc 

Spk [Dial 

tivity 

length 


Clll/ 

Arc 

Spk [Dis] 

tivity 

3071.591 

Ba 

1 

100R 

50 R 

U5 

2837.602 

C 

II 


40 

V5 

3067.716 

Bi 

f 

3000 hR 

2000wh 

U1 

2836.710 

C 

II 


200 

V4 

3064.712 

Pt 

1 

2000R 

300 R 

U1 

2835.633 

Cr 

II 

100 

400r 

VI 

3058 . 66 

Os 


500 R 

500 


2833.069 

Pb 

1 

500 R 

80R 


3039 . 356 

In 


1000R 

500R 

U4 

2830.295 

Pt 

1 

1000R 

600r 


3039.064 

Ge 

1 

1000 

1000 

U2 

2820.224 

Hf 

II 

40 

100 


3034. 121 

Sn 


200wh 

150wh 


2816.179 

Al 

11 

10 

100 

V2 

3009. 147 

Sn 

1 

300h 

200h 


2816.154 

Mo 

11 

200 

300h 

VI 

2997.967 

Pt 

1 

lOOOR 

200r 


2809.625 

Bi 

1 

200w 

100 


2989 . 029 

Bi 

1 

250wh 

lOOwh 


2802.695 

Mg 

II 

150 

300 

V2 

2976 . 586 

Ru 


60 

200 


2802.19 

Au 



200 


2965.546 

Ru 


60 

200 


2795.53 

Mg 

II 

150 

300 

VI 

2945.668 

Ru 


60 

300 


2780.521 

Bi 

1 

200w 

100 


2943.637 

Ga 

1 

10 

20r 

U3 

2780.197 

As 

1 

75R 

75 

U5 

2940.772 

Hf 

1 

60 

12 


2773.357 

Hf 

II 

25 

60 


2938 . 298 

Bi 

1 

300w 

300w 


2769.67 

Te 

1 


130] 


2936 . 77 

Ho 



1000R 


2767.87 

Tl 

1 

400R 

300R 


2929.794 

Pt 

1 

800 R 

200w 


2748.58 

Cd 

II 

5 

200 


2924 . 792 

Ir 

1 

25wh 

15 


2712.410 

Ru 


80 

300 


2918.32 

Tl 

1 

400R 

200R 


2709.626 

Ge 

1 

30 

20 


2916.481 

Hf 

1 

50 

15 


2692.065 

Ru 


8 

200 


2911.39 

Lu 


100 

300 


2678.758 

Ru 


100 

300 


2909.116 

Mo 

II 

25 

40h 

V5 

2675.95 

Au 

1 

250R 

100 

U2 

2909.061 

Os 

1 

500 R 

400 

U1 

2669.166 

Al 

II 

3 

100 

VI j 

2904.408 

Hf 

1 

30 

6 


2659.454 

Pt 

' 

2000 R 

500 R 

U2 i 

2898.71 

As 

1 

25r 

40 


2658 . 722 

Pd 

II 

20 

300 

' ’ 

2898 . 259 

Hf 

1 

50 

12 


2651 . 575 

Ge 

1 

30 

20 


2897.975 

Bi 

1 

500 WR 

500 WR 

U2 

2651 .178 

Ge 

1 

40 1 

20 


2894 . 84 

Lu 


60 

200 


2650.781 

Be 

1 

25 * 


U5 

2890.994 

Mo 

II 

30 

50h 

V4 

2641.406 

Hf 

II 

40 1 

'l25 


2881.578 

Si 

1 

500 

400 

U1 

2631 . 553 

Al 

II 


40 


2877.915 

Sb 

1 

250 W 

150 


2614.178 

Pb 


200r 

80 


2874.244 

Ga 

1 ^ 

10 

15r 

U4 

2605.688 

Mn 

II 

100R 

500 R 

V3 

2871 .508 

Mo 

II 

100 

lOOh 

V3 

2598 . 062 

Sb 

1 

200 

100 


2863.327 

Sn 

1 

300 R 

300 R 

U2 

2593.729 

Mn 

II 

200 R 

1000R 

V2 

2860.934 

Cr 

II 

60 

100 

V5 

2589.167 

W 

II 

15d 

25 


2860.452 

As 

1 

50r 

50 


2576 . 1 04 

Mn 

II 

300 R 

2000 R 

VI 

2855.676 

Cr 

II 

60 

200Wh 

V4 

2573.09 

Cd 

II 

3 

150 


2854.581 

Pd 

II 

4 

500h 


2557.958 

Zn 

II 

10 

3U0 

V3 

2852.129 

Mg 

1 

300 R 

100R 

U1 1 

2554.93 

P 

1 

60 

120] 


2849.838 

Cr 

II 

80 

150r 

V3 

2553.28 

P 

1 

80 

1201 

U3 

2849.725 

Ir 

1 

40h 

20h 


2536 . 51 9 

Hg 

1 

2000 R 

1000R 

U2 

2848.232 

Mo 

II 

125 

200h 

V2 

2535.65 

P 

1 

100 

130] 

U2 

2843 . 252 

Cr 

II 

125 

400r 

V2 

2534.01 

P 

1 

50 

120] 


2839.989 

Sn 

1 

300 R . 

300R 

U1 

2530.70 

Te 

1 


[301 
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SENSITIVE LINES OF THE ELEMENTS 


Wave- 


Intensity 

Sensi- 

Wave- 



InUnisity 

Sensi- 

length 



Arc 

Spk [Dis] 

tivity 

length 



Arc 

Spk (Dis] 

tivity 

2528.535 

Sb 

1 

300 R 

200 


2307 . 857 

Co 

11 

25 

50w 


2528.516 

Si 

1 

400 

500 

U2 

2304 . 235 

Ba 

II 

60R 

80R 


2519.822 

Co 

11 

40 

200 


2296 . 89 

C 

ill 


200 


2516.881 

Hf 

II 

35 

100 


2288 . 1 2 

As 

1 

250 R 

5 

U3 

2516.123 

Si 

1 

500 

500 

U3 

2288.018 

Cd 

1 

1500R 

300 R 

U1 

2513.028 

Hf 

II 

25 

70 


2287 . 084 

Ni 

li 

100 

500 

VI 

2506 . 899 

Si 

1 

300 

200 

U4 

2286.156 

Co 

li 

40 

300/ 

VI 

2505.739 

Pd 

II 

3 

30 


2276 . 578 

Bi 

1 

100R 

40 


2502.001 

Zn 

II 

20 

400w 

V4 

2270.213 

Ni 

II 

100 

400 

V2 

2498.784 

Pd 

II 

4 

150h 


2265.017 

Cd 

II 

25d 

300 

V2 

2497.733 

B 

1 

500 

400 

U1 

2264 . 457 

Ni 

II 

150 

400 

V3 

2496.778 

B 

1 

300 

300 

U2 

2253 . 86 

Ni 

II 

100 

300 

V4 

2488.921 

Pd 

II 

10 

30 


2246 . 995 

Cu 

li 

30 

500 

V3 

2478.573 

C 

1 

400 

[4001 

U2 

2246.412 

Ag 

li 

25 

300h8 

V3 

2456.53 

As 

1 

lOOr 

8 

U4 

2203.505 

Pb 

II 

50 W 

5000 R 

VI 

2437.791 

Ag 

II 

60 

500 wh 

V2 

2192.260 

Cu 

II 

25 

500 h 

V2 

2427.95 

Au 

1 

400R 

100 

U1 

2175.890 

Sb 

1 

300 

40 

U2 

2413.309 

Fe 

li 

60 

lOOh 

V5 

2169.994 

Pb 

1 

1000R 

1000R 


2410.517 

Fe 

II 

50 

70h 

V4 

2144.382 

Cd 

li 

50 

200R 

VI 

2404.882 

Fe 

II 

50 

lOOwh 

V3 

2142.75 

To 

1 

60R 



2397.091 

W 

II 

18 

30 


2138.56 

Zn 

1 

800R 

500 

U1 

2395.625 

Fe 

II 

50 

lOOwh 

V2 

2135.976 

Cu 

li 

25 

500 w 

VI 

2388.918 

Co 

II 

10 

35 


2068.38 

Sb 

1 

300R 

3 

U1 

2385.76 

Te 

1 

600 

(3001 

U2 

2062.788 

Se 

1 


(800) 

U3 

2383.25 

Te 

1 

500 

(300) 

U3 

2062.38 

• 



[900] 


2382.039 

Fe 

II 

40r 

100R 

VI 

2061.91 

Zn 

II 

100 

100 

V2 

2378.622 

Co 

II 

25 

50 w 


20C1 .70 

Bi 

1 

300R 

100 


2370.77 

As 

1 

50r 

3 


2039.851 

So 

1 


[10001 

U2 

2369.67 

As 

1 

40r 



2025.51 

Zn 

11 

200 

200 

V1 

2363.787 

Co 

II 

25 

50 








2349.84 

As 

1 

250R 

18 

U3 







2348.610 

Be 

1 

2000 R 

50 

U1 ! 







2335.269 

Ba 

II 

60R 

100R 

! 




1 



2312.84 

Cd 

II 

1 

200 








2311.469 

Sb 

1 

150R 

50 

i 

j 
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SINGLE ELECTRODE POTENTIALS AT 25^C 

According to the convention used in this table, a positive (or negative) Eo means 
that the solution is positive (or negative) with respect to the electrode, as compared 
with a “normal” hydrogen electrode. 

Eo is the single potential of the electrode, when the concentration of ions involved 
is one molar (“unity activity”). To calculate the single electrode potential E, if 
the ion concentration is other than one molar, the following equation is used: 


E ^Eo — 


0 05915 


logyo 


10 ^ 


; where n = number of electrons (e) involved in the 


electrode reaction, Cp = ionic concentration of the products, Cr = ionic concentration 
of the reactants, a and 6 are the coefficients of products and reactants, respectively, 
in the electrode reaction. Solid, liquid and gaseous states are abbreviated $, /, and 
g respectively. 

Examples 

(1) If [C1“] = 0. 1 M,in the Ag,AgCl,Cl“ electrode then:- 


E= -0.2221- 


0.05915 

1 


log, 


1 

0.1 


= - 0.2813 


(2) If [Cr+-"] = 0.2 M and [Cr++^]=0.5 M, then:- 

0.05915 , 0_5 

0.2 

(3) If (Fe++1 =0. 1 M, then E = 0.441 - log, » 0.1 = +0.471 

Of two electrodes, the one higher in the table (Ei ) forms the negative pole 
of the cell, while the other electrode (Ez) forms the positive pole. The EMF of such 
a cell equals Ei— Ez. 

Example 

the EMF of this cell is E| — Ez= -1-0.7618— ( — 0.3441) = 1.1059 volts. 


Electrode 

Electrode Reaction 

Eo (volte) 

Li, Li^ 

Li-LI++« 

+2.9595 

Rb, Rb+ 

Rb-Rb++e 

+2.9259 

K, 

K-K+-F« 

+2.9241 

Ca, 

Ca-Ca+++2e 

+2.763 

Na, Na-*- 

Na = Na+'fe 

+2.7146 

Mg, Mc++(18®) 

Mg *=Mg++-f?« 

+1.866 

2n, ZnO, OH" 

Zn+20H-«=ZnO(*)-fH»0+2« 

+1.2483 

(Pt)Hz, OH- 

VzHz+OH'-NzO-fe 

+0.829 

Zn, Zn^-^ 

Zn-Zn-^^-f2« 

+0.7618 

Cr, 

Cr-Cr++-f2e 

+0.557 

Fe, 

Fe-Fe+++2e 

+0.441 

Cd, 

Cd-Cd'^'»-+2« 

+0.4013 

(Pt)Cr^^ Cr-^ 


+ 0.400 

CPt) Tl + ^ Ti + -»-+ 

+ + +e 

+0.37 

Tl, TI+ 

Tl -Tl+-Fe 

+ 0.3360 

Co, Co-^**- 

Co * Co++ -F2e 

+ 0.29 

Ni Ni+^ 

NI-Ni^-^+2« 

+ 0.231 

Agl, 1 - 

Ao-fI--AgI (5)+e 

+ 0.151 

Sn, Sn++ 

Sn«Sn++-}-2« 

+ 0.136 

Oh, Pb^- + 

Ph «Ph+^ 

+ 0.122 
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SINGLE ELECTRODE POTENTIALS AT 25° C, 


Electrode 

Electrode Reaction 

EIo (volts) 

Hg, Hq 2 \ 2 ,\- 

2Hg(/) -f- 2|- = Hgz 12 ( 5 ) +2e 

+0.0416 

(Pt) Hz, 

i/zHz^H^+e 

±0.0000 

(Pt) Ti-^, 

Ti w -f 2 S 04 ~ ~ = Ti (SO 4 ) 2 +e 

-0.04 

Ag, AgBr, Br~ 

Ag + Br~ = Ag Br (s) -fe 

-0.0734 

Cli, CuCI, Cl 

Cu + Cr = CuCI(s) H-e 

-0.1287 

(PtjSn Sn+< + + 

Sn++ =Sn^+++ +2c 

-0.13 

Hg, Hgz Brz, Br~ 

2Hg(/) +2Br- = Hg 2 Br 2 (s) +2e 

-0.1385 

Ag, AgCI, C\~ 

Ag+Cr = AgCI(s) +c 

-0.2221 

Bi, Bi+++(18.5°) 

Bi = Bi+++ +3e 

-0.226 

(Pt) As, AS 2 O 3 , 

2A8(s) +3H20 = As 203 (s) +6H++6e 

-0.2340 

Saturated calomel 


-0.2464 

electrode 

Hg, HgzClz, CP 

Hg + Cr =!/ 2 Hg 2 Cl 2 (s) +e 

-0.2676 

Normal calomel electrode 


-0.2805 

1 Deci-normal calomel electrode 

-0.3334 

Cu, Cu^ 

Cu =Cu^++2c 

-0.3441 

(Pt) UO 2 ++ U 

U ++4 r - 1 - 2 H 2 O = U02^ +4H+ +2c 

-0.358 

(Pt)02,0H- 

0 H~ = Vz H 2 O “F Vi02 

-0.39 

(Pt) Cu+, Cu^+ 

CuCl2" = Cu+^+2CI -fe 

-0.455 

(Pt) Fe(CN)6^', F6(CN)63- 

K4Fe(CN)6 = K3Fe(CN)6 4-K++e 

-0.4866 

(Pt) I 2 , 1- 

P = Vil2+e 

-0.5345 

(Pt) AsOz" , ASO 4 

H 3 ASO 3 + HzO = H 3 ASO 4 + 2 H^ +2c 

-0,574 

(Pt) 1 ^ 1004 “ Mn04~ 

Mn 04 = Mn04“+e 

-0.664 

(Pt) Fe^+, Fe+++ 

Fe^'^ = Fe^ '^-^ -fe 

-0.7477 

Ag, Ag^ 

Ag = Ag+4-e 

-0.7978 

Hg, Hg 2 ++ 

2Hg = Hg2'^++2e 

-0.7986 

(Pt) Hgz^^ Hg-^ 

V'2Hg2+^ = Hg+^+e 

-0.9011 

(Pt) 

VOSO 4 + 2 H 2 O = H VO 3 H-3H" + 804 “ ■ +e 

-0.92 

(Pt) Brz, Br- 

Br- = !/2Br2(/) 

-1.0648 

(Pt) I 2 , IO 3 - 

Vzhis) +3H20-l0-3+6H-"+5e 

-1.197 

(Pt) TI+, Tl^ 

TP = TF^+2e 

-1 .211 

MnOz, Mn++ 

Mn-^ -f 2 H 2 O = MnOz (s) +4H+ +2c 

-1 .332 

(Pt) ciz, cr 

Cr-l/2Cl2(a) +e 

-1.3583 

Au, Au''^^ 

Au(5) =Au+++-}-3e 

-1 .36 

(Pt) Brz, BrOj- 

Vz Brz (Z) +3 HzO = BrOs" 4-6H+ +5e 

-1.491 

(Pt) Ce‘^'^+, Ce'^'^'*‘+ 

= Ce-^-^ 4-e 

-1.55 

MnOz, Mn04~ 

MnOz (s) + 2 H 2 O = Mn 04 “ +4H^ -4-3e 

-1.586 

PbOz, PbS04, SO 4 - “ 

PbS 04 is) + 2 H 2 O = PbOz ( 5 ) +4H+ -f S 04 ~ “ +2e 

-1.6797 

(Pt) Co++, Co+-^ 

Co^ = Co+++ H-e 

-1.817 


ELECTROMOTIVE SERIES OF THE METALS 


' Lithium 

Magnesium 

Cobalt 

Arsenic 

RMbidium 

Aluminum 

Nickel 

Copper 

Potasaium 

Manganese 

Tin 

Mercury 

Sodium 

Zinc 

Lead 

Silver 

Strontium 

Chromium 

HYDROGEN 

Platinum 

Barium 

Iron 

Antimony 

Gold 

Calcium 

Cadmium 

Bismuth 
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COMPOSITION AND E. M. F. OF VOLTAIC CELLS 

Compiled in collaboration with George W. Heise 
Single Fluid Cells. 


Name of (’ell 

E.M.F. 

volts 

Negative 

|K>le 

Electrolyte 

Positive 

pole 

Air cell 

1 .45 

Amal. zinc 

20% NaOH solution 

Carbon, air-depolarized 

Clark standard 

1.434 
at 15®C. 


Saturated solution of 
ZnS04 

Mercury, paste of 

Hg2S04 and ZnS04 

Edison (storage 
type) 

1.1 

(mean) 

Iron 

20% KOH solution 

A nickel oxide 

Fery 

1.4± 

Amal. zinc 

Saturated NH4 Cl solu- 
tion 

Carbon, air-depolarized 

Qassner dry cell’ 

1 .4 

Zinc 

1 part ZnO, 1 part 
NH4CI, 3 parts plas- 
ter of paris, 1 part 
ZnCl2, 2 parts water 

Carbon; Mn02 depo- 
larized 

Law2 

1.4 


15% NH4CI solution 

Carbon; air-depoiarized 

Lead accumulator 
(storage type) 

2.2 

Lead 

H2SO4 solution density 

1 .25 

PbOz 

Leclanche^ (dry 
cell type) 

1 .6 

Amal. zinc 

NH4CI and ZnCl2 solu- 
tion 

Carbon; depolarizer: 
Mn02 mixed with pow- 
dered carbon 

Lalande-Chaperon 
( Edison- Lalande) 

1.1 


20% NaOH Solution 

CuO 

Main 

2.50 


H2SO4 solution, density 
about 1.1 j 

PbOi 

Poggendorf 

2.0 


12 parts K2Cr207-f25 
parts H2SO4 +100 
parts H2O 

Carbon 

Regnault 

0.34 


1 part H2S04+1 part 
CaS04 +12 parts H2O 

Cadmium 

Reynier (1) 

(storage type) 

1.3 

(average) 

Copper 

CUSO4+H2SO4 

PbOz 

“ (2) 

2.36 

Amal. zinc 

ZnS04 in H2SO4 

PbOz 

Silver chloride 

1.02 

Zinc 

23% N H4CI solution 

Silver and AgCI 

Volta couple 

Weston normal 

0.98 

1 .0183 

i 

NaCI solution 

Copper 


at 20°C. 

Cadmium 

amalgam 

Saturated solution of 
CdS04 

Mercury, paste of 

Hg2S04 and CdS04 


1. Of historical intcrf^st as the forerunner of the modern dry cell. 

2. Of historical intere^it as the forerunner, though with very inactive carbon, of the Fery cell. 

3. Ordinary dry cell of commerce. 


Double Fluid Cells. 


Name of trell 

E.M.F. 

VoltJ4 

Negative 

I>ole 

Anolyte 

Positive 

l>ole 

Catholyte 

Bunsen 

1.94 

Amal. zinc 

1 part H2SO4 
to 12 parts H2O 

Carbon 

Fuming HNO3 

" 

1.86 


1 part H2S04 to 

12 parts H2O 


HNO 3 , dens. 1.38 

Daniell 

1 .09 


1 part H2SO4 to 

12 parts H2O 

Copper 

Saturated solution of 
CuS 04-5H20 


1.08 


5% solution of 
ZnS04-6H20 




(Completed on the following page,) 
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COMPOSITION AND E. M. F. OF VOLTAIC CELLS 
Double Fluid Cells. 


Name of cell 

E.M.F. 

volts 

Negative 

polo 

Anolyte 

Positive 

IK)le 

Catholyte 

Daniel 1 

1 .05 

Amal. 

zinc 

1 part NaCI to 

4 parts H2O 

Copper 

Saturated solution of 
CuS 04 - 5 H 20 

Fuller’ 

2.0 


1 part H2SO4 to 

12 parts H2O 

Carbon 

12 parts K2Cr207 to 

25 parts H2SO4 and 
100 parts H2O 

Qrove^ 

1.93 


1 part H2SO4 to 

12 parts H2O 

Platinum 

Fuming HNO3 

Marie Davy 

1 1.50 


1 part H2SO4 to 

12 parts H2O 

Carbon 

Paste of Hg2S04 and 
H2O 

Partz (modified 
Bunsen) 

2.06 


Solution of 

MgS 04 


Solution of K2Cr207 
and H2SO4 


1 . Modification of the single fluid Poggendorf cell by introduction of a porous pot separating anolyte 
from catholyte. In one type the carbon was inside the porous pot, the zinc outside; in another, 
the electrode positions were reversed. 

2 . ZnS04 and NaCl have been used in the anolyte and various concentrations of HNOj in the oatho- 
lyte. 
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ELECTROMETRIC DETERMINATION OF HYDROGEN ION 

CONCENTRATION 


For any single electrode, the equation 


E^Eo-2.303 


BTj iCj^ 


( 1 ) 


is valid. See section on “Single Electrode Potentials at 25°C.“ E is the electrode 
potential in the case under consideration, Eo the single electrode potential when 
the concentration of wns involved is hypothetically one molar (“unit activity”). 
R, the “gas constant,” has the value 1.9869 cahs deg“’ mole”’; F, the Faraday, 
is equivalent to 23074 cahs volt”’ equiv”’; T, the absolute temperature; n is the 
numl)cr of electrons taking part in the electrode reaction; (Cp) the ionic concentra- 
tion of the products and (Cr) of the reactants, respectively, in the electrode reaction, 
written so that the electrons appear on the right side of the equation. For the hydro- 
gen electrode, the reaction is: a is unity and there are no ionic re- 


actants. 


2^303 

nF 


— has the value 0.000198322, and the single electrode equation 


may be simplified to 

Eh = -0.000198322 (//^) (2) 

The expression — logtoCll'’') is generally indicated by the symbol pH, the so- 
called “hydrogen-ion exponent,” from the relation 


p//= ( 

Eo, the single electrode potential of a hydrogen electrode in a solution normal 
with respect to hydrogen-ion concentration (“unit activity”), is taken as zero at 
all t<?mfx^ratures, and is the arbitrary standard to which all other single electrode 
potentials are referred. Then, 

^^^“0.0001^322 T 


It is not possible to measure a single electrode potential except by comparison 
with another taken as a standard and optK)sed to tlie first in a cell or “gas chain,” 
so that metallic contacts with tlie potentiometric circuit can be established. Within 
the cell, electrical contact must be made by reproducible means with minimum 
E. M. F. at the junction. The requirements are usually fulfilled in practice by one 
of the calomel electrodes, containing Hg, excess HgzClz and KCl solution at some 
definite concentration and saturated with HgzClz. The potential difference between 
lig and solution is then dependent upon Hg'’^ concentration, in turn upon Cl” con- 
centration. Saturated KCl solution is used for the internal contact, since liquid 
junction fKitential will be minimized by the practically equal migration velocities 
of K"** and Cl”. Equations for calculating Ec, the single potential value of a calomel 
electrode at a given temperature, are shown in Table I. 

*Note that a pIT value is a ne^jatlve l()j?arithm. not merely a negative rharaeteristic with mantissa iKM»i- 

live, as taken from a table. Set? sertiori on logarithms for method of changing sign of mantissa. The 
rhararteristio is negative l:>e<’anse the log is of a niimhcir less than unity. Quite rarely is the ()1I scale 
applie<l to M<*i<l solutions with (H^) greater than unity, hut expressions like pi I —0.2 referring to this 
case are sometimes ustxl. It is customary to invert the signs. Hydrogen-ion concentration may be 
expressed us a common or d<‘cimal fructi«>n of unit activity, or exix)uentiully, as well us by pll. Thus, 
(11 + ) =» 1/80000 = 0.0000125 = 1.25X10-5 = pH 4.90 
As only two dcHjimul places are practically iinjmrlant, the last is evidently the handiest and most com- 
pact exi>re8siou. 
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Table I 

Characteristics of Calomel Electrodes 


1 ElectrfxJft 1 

Common name 

Equation for Ec at t°C. (volt) 

Hg! 

i 

Hg 

Hg 

Hg 

1 HgzClz (s), 0.1 N KCl 

i 1 

HgzClz (s), 1.0 N KCl 
HgaClz (s), 3.5 N KCl 
HqzCIz (s), satd. KCl 

1 satd. KCl 1 
b ( 

satd. KCl 
satd. KCl 
satd. KCl j 

1 

D 

0.^ N calomel 

Normal calomel 

3.5 N calomel 

satd. calomel 

+0.3380-0.00006 (t-18) 

+0.2864-0.00024 (t-18) 
+0.2549-0.00039 (t-18) 
+0.2648~0.00076t 


Values of Ec at Various Temperatures 
Values in Volts 



t“ C. 

0.1 IW 

/V 


3 . r» TV 

Satd. calomel | 


15 

+0.3382 

+0.2871 


+0.2561 

+0 

.2534 


16 

.3381 

.2869 


.2557 


.2526 


17 

.3381 

.2866 


.2553 


.2519 


18 

.3380 

.2864 


.2549 


.2511 


19 

.3379 

.2862 


.2545 


.2504 


20 

.3379 

.2859 


.2541 


.2496 


21 

.3378 

.2857 


.2537 


.2488 


22 

.3378 

.2854 


.2533 


.2481 


23 

.3377 

.2852 


.2529 


.2473 


24 

.3376 

.2850 


.2526 


.2466 


25 

.3376 

.2847 


.2522 


.2458 


26 

.3375 

.2845 


.2518 


.2450 


27 

.3375 

.2844 


.2514 


.2443 


28 

.3374 

.2840 


.2510 


.2435 


29 

.3373 

.2838 


.2506 


.2428 


30 

.3372 

.2835 


.2502 


.2420 




Table II 





Barometric Corrections, Eb for Hydrogen Electrode Potentials 

Correct- 
ed bar- 
ometer 
reading 
ill inm. 



Eb in Volta at l°C. 




Hg 


10® 1.3® 

20® 

or^o 

30® 

35° 

40® 

780 

- . 0002 

— .0002 -.0001 

.0000 

+ .0001 

+ .0002 

+ . 0004 

+ . 0006 

775 

-.0001 

- . 0001 . 0000 

.0000 

+ . 0002 

+ .0003 

+.0005 

+ . 0007 

770 

-.0001 

.0000 +.0001 

+ .0001 

+ . 0002 

+ .0004 

+ .0006 

+ . 0008 

765 

.0000 

+ .0001 +.0001 

+ .0002 

+ . 0003 

+ . 0005 

+ . 0007 

+ , 0009 

760 

+ .0001 

+ . 0002 + . 0002 

+ .0003 

+ . 0004 

+ .0006 

+ . 0008 

+ .0010 

755 

+ . 0002 

+ . 0002 + . 0003 

+ .0004 

+ . 0005 

+ . 0007 

+ . 0009 

+ .0011 

750 

+ . 0003 

+ . 0003 + . 0004 

+ .0005 

+ . 0006 

+ .0007 

+ .0010 

+ .0012 

745 

+ . 0003 

+ .0004 +.0005 

+ . 0006 

+ . 0007 

+ .0008 

+ .0010 

+ .0013 

740 

+ . 0004 

+ . 0005 + . 0006 

+ . 0006 

+ . 0008 

+ . 0009 

+ .0011 

+ .0014 

735 

+ . 0005 

+ . 0006 + . 0006 

+ . 0007 

+ . 0009 

+ .0010 

+ .0012 

+ .0015 


In a typical cell such as: 

Ih {g, 760mm) | (/P) | sa/d. KCA\0AN KCL UgzCh {s) | 
del) a 


the sum of the potentials at o, 6, and c is given by Ec in Table I above, while the 
potential at d is the value En in equation (2a). With respect to zero potential rep- 
resented by the hydrogen electrode in a solution of unit activity, potentials in solutions 
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less than normal will always be negative, and those of all calomel electrodes Msitive. 
But the potentiometer measures difference in potential in positive units, tnerefore 
E = Eh4-Ec and Eh = E — Ec- Hence, 

^ 0.000198322 T ^ (2b) 

Equation fb may be used as long as the partial pressure of the hydrogen gas 
(barometer reading minus the vapor pressure of the solution at that temperature) 
is 760 mm. The effect of reduction in hydrogen pressure is to reduce the negative 
potential of the hydrogen electrode, thus shifting the indicated pH to the acid side. 
Therefore, a correction E^, must be added algebraically to E—Eic, and the complete 
equation becomes 

„rr... E+Eb-E, . 

^ 0.000198322 T ^ ^ 

The representative values for Eb in Table II were obtained as follows: Supple 
the corrected barometer reading is 760 mm. and the temperature 25°C., at which 
the vapor pressure of water is 23.8 ram. The partial pressure of Hz is then 760 — 
23.8 = 736 . 2 mm. Setting this equal to x in the formula 
^ 0.000198322 7. 760 

Ejs= 2 Clo- 

the value 0.00041 volt is obtained on solving for EIb. Values from the table may 
be plotted and others read from the graph, but under most conditions the correction 
is negligible. 


Table III 

Values for 0.000198322 T at Various Temperatures 
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Notes on Hydrogen Electrode 

Directions for preparing the hydrogen electrode may be found in Clark's *'The 
Deiermination of Hydrogen lons,^* 3d edition, 1928, Williams and Wilkins Go., pub- 
lishers, Baltimore, Md. 

The hydrogen electrode cannot be used in the presence of salts of heavy metals, 
nor easily reduced substances in general. Thus, unsaturated organic acids, some alka- 
loids, etc., are reduced by hydrogen in the presence of the finely divided noble metal 
electrode which acts as a catalyst for the reduction. The electrode is very sensitive 
to traces of oxygen, so that highly purified hydrogen must be used in ^nerous 
amounts. The commercial compressed hydrogen, however, is generally sumciently 
pure for practical work. The hydrogen electrode is always negative with respect to 
all calomel electrodes, and the cell must be connected to the potentiometer with the 
former attaclied to the ( — ) binding post and the latter to the (-h). 


♦ Table IV 

Hydrogen Electrode and Saturated Calomel Electrode 


p// = 


E^Eb-0 . 2648 +0 . 00076/ 
0. 0001983 T 



Volt 

Volt 

Volt 

Volt ■ 

Volt 

Volt 

Volt 

Volt 

pH 

5°G 

10° C 

15° C 

20° G 

2.5° G 

30° G 

35° G 

40° G 

0 

0.2610 

0.2572 

0.2534 

0.2496 

0.2458 

0.2420 

0.2382 

0.2344 

.1 

.2665 

.2628 

.2591 

.2554 

.2517 

.2480 

.2443 

.2406 

.2 

.2720 

.2684 

.2648 

.2612 

.2576 

.2540 

.2504 

.2468 

.3 

.2775 

.2740 

.2705 

.2670 

.2635 

.2600 

.2565 

.2530 

.4 

.2831 

.2797 

.2763 

.2728 

.2694 

.2660 

.2626 

.2592 

.5 

.2886 

.2853 

.2820 

.2787 

.2754 

.2721 

.2687 

.2654 

.6 

.2941 • 

.2909 

.2877 

.2845 

.2813 

.2781 

.2749 

.2717 

.7 

.2996 

.2965 

.2934 

.2903 

.2872 

.2841 

.2810 

.2779 

.8 

.3051 

.3021 

.2991 

.2961 

.2931 

.2901 

.2871 

.2841 

.9 

.3106 

.3077 

.3048 

.3019 

.2990 

.2961 

.2932 

.2903 

1.0 

.3161 

.3133 

.3105 

.3077 

.3049 

.3021 

.2993 

.2965 

1.1 

.3217 

.3190 

.3162 

.3135 

.3108 

.3081 

.3054 

.3027 

1.2 

.3272 

.3246 

.3220 

.3193 

.3167 

.3141 

.3115 

.3089 

1.3 

.3327 

.3302 

.3277 

.3252 

. 3226 

.3201 

.3176 

.3151 

1.4 

.3382 

.3358 

.3334 

.3310 

.3286 

.3261 

.3237 

.3213 

1.5 

.3437 

.3414 

.3391 

.3368 

.3345 

.3322 

.3298 

.3275 

1.6 

.3492 

.3470 

.3448 

.3426 

.3404 

.3382 

.3360 

.3337 

1.7 

.3548 

.3526 

.3505 

.3484 

.3463 

.3442 

.3421 

.3399 

1.8 

.3603 

.3582 

.3562 

.3542 

.3522 

.3502 

.3482 

.3462 

1.9 

.3658 

.3639 

.3619 

.3600 

.3581 

.3562 

.3543 

.3524 

2.0 

.3713 

.3695 

.3677 

.3658 

.3640 

.3622 

.3604 

.3586 

2.1 

.3768 

.3751 

.3734 

.3717 

.3699 

.3682 

.3665 

.3648 

2.2 

.3823 

.3807 

.3791 

.3775 

.3758 

.3742 

.3726 

.3710 

2.3 

.3878 

.3863 

.3848 

.3833 

.3818 

.3802 

.3787 

.3772 

2.4 

.3934 

.3919 

.3905 

.3891 

.3877 

.3863 

.3848 

.3834 

2.5 

.3989 

.3975 

.3962 

.3949 

.3936 

.3923 

.3909 

.3896 

2.6 

.4044 

.4032 

.4019 

.4007 

.3995 

.3983 

.3971 

.3958 

2.7 

.4099 

.4088 

.4077 

.4065 

.4054 

.4043 

.4032 

.4020 

2.8 

.4154 

.4144 

.4134 

.4123 

.4113 

.4103 

.4093 

.4082 

2.9 

.4209 

.4200 

.4191 

.4182 

.4172 

.4163 

.4154 

.4145 

3.0 

.4264 

.4256 

.4248 

.4240 

.4231 

.4223 

.4215 

.4207 

3.1 

.4320 

.4312 

.4305 

.4298 

.4291 

.4283 

.4276 

.4269 

3.2 

.4375 

.4368 

.4362 

.4356 

.4350 

.4343 

.4337 

.4331 

3.3 

.4430 

.4425 

.4419 

.4414 

.4409 

.4403 

.4398 

.4393 

3.4 

.4485 

.4481 

.4476 

.4472 

.4468 

.4464 

.4459 

.4455 

3.5 

.4540 

.4537 

.4534 

.4530 

.4527 

.4524 

.4520 

.4517 


* Reprinted from Standard Conversion Tables, Standard Part 11074 by permission of the publishers, 
Leeds and Northrup Company, Philadelphia, Pa. 

{Continued on follo^ving page.) 
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Table IV (Continued) 

Hydrogen Electrode and Saturated Calomel Electrode 


Volt 

Volt 

Volt 

Volt 

Volt 

Volt 

Volt 

Volt 

pH 

5° C 

10° G 

15° G 

20° G 

25° G 

30° G 

3.5° G 

40° G 

3.6 

.4595 

.4593 

.4591 

.4588 

.4586 

.4584 

.4581 

.4579 

3.7 

.4650 

.4649 

.4648 

.4647 

.4645 

.4644 

.4643 

.4641 

3.8 

.4706 

.4705 

.4705 

.4705 

.4704 

.4704 

.4704 

.4703 

3.9 

.4761 

.4761 

.4762 

.4763 

.4763 

.4764 

.4765 

.4765 

4.0 

.4816 

.4818 

,4819 

.4821 

.4823 

.4824 

.4826 

.4828 

4.1 

.4871 

.4874 

.4876 

.4879 

.4882 

.4884 

.4887 

.4890 

4.2 

.4926 

.4930 

.4933 

.4937 

.4941 

.4944 

.4948 

.4952 

4.3 

.4981 

.4986 

.4991 

.4995 

.5000 

.5005 

.5009 

.5014 

4.4 

.5036 

.5042 

.5048 

.5053 

.5059 

.5065 

.5070 

.5076 

4.5 

.5092 

.5098 

.5105 

.5111 

.5118 

.5125 

.5131 

.5138 

4.6 

.5147 

.5154 

.5162 

.5170 

.5177 

.5185 

.5192 

.5200 

4.7 

.5202 

.5211 

.5219 

.5228 

.5236 

.5245 

.5254 

.5262 

4.8 

.5257 

.5267 

.5276 

.5286 

.5296 

.5305 

.5315 

.5324 

4.9 

.5312 

.5323 

.5333 

.5344 

.5355 

.5365 

.5376 

.5386 

5.0 

.5367 

.5379 

.5391 

.5402 

.5414 

.5425 

.5437 

.5448 

5.1 

.5423 

.5435 

.5448 

.5460 

.5473 

.5485 

.5498 

.5510 

5.2 

.5478 

.5491 

.5505 

.5518 

.5532 

.5545 

.5559 

.5573 

5.3 

.5533 

.5547 

.5562 

.5576 

.5591 

.5606 

.5620 

.5635 

5.4 

.5588 

.5603 

.5619 

.5635 

.5650 

.5666 

.5681 

.5697 

5.5 

.5643 

.5660 

.5676 

.5693 

.5709 

.5726 

.5742 

.5759 

5.6 

.5698 

.5716 

.5733 

.5751 

.5768 

.5786 

.5803 

.5821 

5.7 

.5753 

.5772 

.5790 

.5809 

.5827 

.5846 

.5864 

.5883 

5.8 

.5809 

.5828 

.5848 

.5867 

.5887 

.5906 

.5926 

.5945 

5.9 

.5864 

,5884 

.5905 

.5925 

.5946 

.5966, 

.5987 

.6007 

6.0 

.5919 

,5940 

.5962 

.5983 

.6005 

.6026 

.6048 

.6069 

6.1 

.5974 

.5996 

.6019 

.6041 

.6064 

.6086 

.6109 

.6131 

6.2 

.6029 

.6053 

.6076 

.6100 

.6123 

.6146 

.6170 

.6193 

6.3 

.6084 

.6109 

.6133 

.6158 

.6182 

.6207 

.6231 

.6256 

6.4 

.6139 

.6165 

.6190 

.6216 

.6241 

.6267 

.6292 

.6318 

6.5 

.6195 

.6221 

.6247 

.6274 

.6300 

.6327 

.6353 

.6380 

6.6 

.6250 

.6277 

.6305 

.6332 

.6359 

.6387 

.6414 

.6442 

6.7 

.6305 

.6333 

.6362 

.6390 

.6419 

.6447 

.6475 

.6504 

6.8 

.6360 

.6389 

.6419 

.6448 

.6478 

.6507 

.6537 

.6566 

6.9 

.6415 

.6446 

.6476 

.6506 

.6537 

.6567 

.6598 

.6628 

7.0 

.6470 

.6502 

.6533 

.6565 

.6596 

.6627 

.6659 

.6690 

7.1 

.6525 

.6558 

.6590 

.6623 

.6655 

.6687 

.6720 

.6752 

7.2 

.6581 

.6614 

.6647 

.6681 

.6714 

.6748 

.6781 

.6814 

7.3 

.6636 

.6670 

.6705 

.6739 

.6773 

.6808 

.6842 

.6876 

7.4 

.6691 

.6726 

.6762 

.6797 

.6832 

.6868 

.6903 

.6938 

7.5 

.6746 

.6782 

.6819 

.6855 

.6891 

.6928 

.6964 

.7001 

7.6 

.6801 

.6839 

.6876 

.6913 

.6951 

.6988 

.7025 

.7063 

7.7 

.6856 

.6896 

.6933 

.6971 

.7010 

.7048 

.7086 

.7125 

7.8 

.6911 

.6951 

.6990 

.7029 

.7069 

.7108 

.7148 

.7187 

7.9 

.6967 

.7007 

.7047 

.7088 

.7128 

.7168 

.7209 

.7249 

8.0 

.7022 

.7063 

.7104 

.7146 

.7187 

.7228 

.7270 

.7311 

8.1 

.7077 

.7119 

.7162 

.7204 

.7246 

.7288 

.7331 

.7373 

8.2 

.7132 

.7175 

.7219 

.7262 

.7305 

.7349 

.7392 

.7435 

8.3 

.7187 

.7232 

.7276 

.7320 

.7364 

.7409 

.7453 

.7497 

I 8.4 

.7242 

.7288 

.7333 

.7378 

.7424 

.7469 

.7514 

.7569 

8. 5 

.7298 

.7344 

.7390 

.7436 

.7483 

.7529 

.7575 

.7621 

8.6 

.7353 

.7400 

.7447 

.7494 

.7542 

.7589 

.7636 

.7684 

8.7 

.7408 

.7456 

.7504 

.7553 

.7601 

.7649 

.7697 

.7746 

8.8 

.7463 

.7512 

.7561 

.7611 

.7660 

.7709 

.7758 

.7808 

8.9 

.7518 

.7568 

.7619 

.7669 

.7719 

.7769 

.7820 

.7870 

9.0 

.7573 

.7624 

.7676 

.7727 

.7778 

.7829 

.7881 

.7932 
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Table IV (Continued) 

Hydrogen Electrode and Saturated Calomel Electrode 


Volt 

Volt 

Volt 

Volt 

Volt 

Volt 

Volt 

Volt 

pH 

C 

10® G 

15® G 

20® G 

2.5® G 

30® G 

35® G 

40® G 

9.1 

.7628 

.7681 

.7733 

.7785 

.7837 

.7890 

.7942 

.7994 

9.2 

.7684 

.7737 

.7790 

.7843 

.7896 

.7950 

.8003 

.8056 

9.3 

^.7739 

.7793 

.7847 

.7901 

.7956 

.8010 

.8064 

.8118 

9.4 

.7794 

.7849 

.7904 

.7959 

.8015 

.8070 

.8125 

.8180 

9.5 

.7849 

.7905 

.7961 

.8018 

.8074 

.8130 

.8186 

.8242 

9.6 

.7904 

.7961 

.8019 

.8076 

.8133 

.8190 

.8247 

.8304 

9.7 

.7959 

.8017 

.8076 

.8134 

.8192 

.8250 

.8308 

.8367 

9.8 

.8014 

.8074 

.8133 

.8192 

.8251 

.8310 

.8369 

.8429 

9.9 

.8070 

.8130 

.8190 

.8250 

.8310 

.8370 

.8431 

.8491 

10.0 

.8125 

.8186 

.8247 

.8308 

.8369 

.8430 

.8492 

.8553 

10.1 

.8180 

.8242 

.8304 

.8366 

.8428 

.8491 

.8553 

.8615 

10.2 

.8235 

.8298 

.8361 

.8424 

.8488 

.8551 

.8614 

.8677 

10.3 

.8290 

.8354 

.8418 

.8483 

.8547 

.8611 

.8675 

.8739 

10.4 

.8345 

.8410 

.8476 

.8541 

.8606 

.8671 

.8736 

.8801 

10.5 

.8400 

.8467 

.8533 

.8599 

. 8665 

.8731 

.8797 

.8863 

10.6 

.8456 

.8523 

.8590 

.8657 

.8724 

.8791 

.8858 

.8925 

10.7 

.8511 

.8579 

.8647 

.8715 

.8783 

.8851 

.8919 

.8987 

10.8 

.8566 

.8635 

.8704 

.8773 

.8842 

.8911 

.8980 

.9049 

10.9 

.8621 

.8691 

.8761 

.8831 

.8901 

.8971 

.9041 

.9112 

11.0 

.8676 

.8747 

.8818 

.8889 

.8960 

.9032 

.9103 

.9174 

11.1 

.8731 

.8803 

.8875 

.8948 

.9020 

.9092 

.9164 

.9236 

11.2 

.8786 

.8860 

.8933 

.9006 

.9079 

.9152 

.9225 

.9298 

11.3 

.8842 

.8916 

.8990 

.9064 

.9138 

.9212 

.9286 

.9360 

11.4 

.8897 

.8972 

.9047 

.9122 

.9197 

.9272 

.9347 

.9422 

11.5 

.8952 

.9028 

.9104 

.9180 

.9236 

.9332 

.9408 

.9484 

11.6 

.9007 

.9084 

.9161 

.9238 

.9315 

.9392 

.9469 

.9546 

11.7 

.9062 

.9140 

.9218 

.9296 

.9374 

.9452 

.9530 

.9608 

11.8 

.9117 

.9196 

.9275 

.9354 

.9433 

.9512 

.9591 

.9670 

11.9 

.9173 

.9253 

.9332 

.9412 

.9492 

.9572 

.9652 

.9732 

12.0 

.9228 

.9309 

.9390 

.9471 

.9552 

.9633 

.9714 

.9795 

12.1 

.9283 

.9365 

.9447 

.9529 

.9611 

.9693 

.9775 

.9857 

12.2 

.9338 

.9421 

.9504 

.9587 

.9670 

.9753 

.9836 

.9919 

12.3 

.9393 

.9477 

.9561 

.9645 

.9729 

.9813 

.9897 

.9981 

12.4 

.9448 

.9533 

.9618 

.9703 

.9788 

.9873 

.9958 

1.0043 

12.5 

.9503 

.9589 

.9675 

.9761 

.9847 

.9933 

1.0019 

1 .0105 

12.6 

.9559 

.9645 

.9732 

.9819 

.9906 

.9993 

1 . 0080 

1.0167 

12.7 

.9614 

.9702 

.9790 

.9877 

.9965 

1 . 0053 

1.0141 

1.0229 

12.8 

.9669 

.9758 

.9847 

.9936 

1 . 0024 

1.0113 

1 . 0202 

1.0291 

12.9 

.9724 

.9814 

.9904 

.9994 

1 .0084 

1.0174 

1 . 0263 

1 .0353 

13.0 

.9779 

.9870 

.9961 

1 .0052 

1 .0143 

1.0234 

1 .0325 

1 . 041 5 

13.1 

.9834 

.9926 

1.0018 

1.0110 

1.0202 

1 . 0294 

1 . 0386 

1.0477 

13.2 

.9889 

.9982 

1.0075 

1.0168 

1 .0261 

1.0354 

1 . 0447 

1.0540 

13.3 

.9945 

1 .0038 

1 .0132 

1 .0226 

1.0320 

1.0414 

1 . 0508 

1 . 0602 

13.4 

1 . 0000 

1.0095 

1.0189 

1.0284 

1.0379 

1.0474 

1 . 0569 

1 .0664 

13.5 

1 .0055 

1 .0151 

1 . 0247 

1.0342 

1.0438 

1 . 0534 

1 .0630 

1 . 0726 

13.6 

1.0110 

1 . 0207 

1.0304 

1.0401 

1.0497 

1 . 0594 

1 . 0691 

1 . 0788 

13.7 

1.0165 

1 . 0263 

1 . 0361 

1.0459 

1.0557 

1 . 0654 

1 . 0752 

1 . 0850 

13.8 

1 .0220 

1.0319 

1.0418 

1 .0517 

1.0616 

1.0714 

1.0813 

1 .0912 

13.9 

1 . 0275 

1 . 0375 

1 . 0475 

1 . 0575 

1 .0675 

1 . 0775 

1 .0874 

1 .0974 

14.0 

1.0331 

1.0431 

1 . 0532 

1.0633 

1 . 0734 

1 . 0835 

1 . 0935 

1.1036 
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Measurement of pH with the Quinhydrone Electrode 

A bright platinum or gold electrode is usually employed. No hydrogen is required. 
The solution is saturated with quinhydrone, which is an equimolecular mixture of 
quinone and hydroquinone. The single electrode reaction is: 

C6H4 (OH) 2->C +2H++2e 


Accordingly, the electrode equation is 
^ -IT 


Eh = Eo^ 


RT, (C,H,0^) 


In 


2F {CM.{0H)2) 


RT 

- 2 . 303 ~^/ o ( 7 ,o {in 


Since quinone and hydroquinone are present in equimolecular proportions, it is 
assumed that their “activities’* are equal in the solution. The second term on the 
right hand side of the equation therefore becomes zero, and 
Eli =Eoci-0. 000198322T log,o(//+) (4) 

This is the same as equation (2), with the constant term Eoq, which has a value 
0.7177~0.00074t°C from 0° to 38°C. The quinhydrone single electrode must 
paired with another, usually the satd. calomel electrode, to make a cell. It is 
positive to the calomel electrode over the greater part of the pH range in which it 
is applicable, but with a satd. calomel electrode at 25®C E is zero at pH 7.67. For 
measurements at higher pH values, the quinhydrone electrode must be connected 
to the ( — ) binding post of the potentiometer, and E considered negative in calcu- 
lating pH. 


Table V 

Standard Electrode Potential, Eloq, for the Quinhydrone Electrode 


Eoc XT 0.7177 -0.00074t°C 


t®C. 

Eoq 

t°C. 

E oq 

t°C. 

Eoq 

t®C. 

Eoq 

1®C. 

E oq 

15 

0.7066 

19 

0.7036 

23 

0.7007 

27 

0.6977 

35 

0.6918 

16 

.7059 

20 

.7029 

24 

.6999 

28 

0.6970 

38 

.6896 

17 

.7051 

21 

.7022 

25 

.6992 

29 

0.6952 

40 

.6881 

18 

.7044 

22 

.7014 

26 

.6985 

30 

0.6955 




The general formula for calculation of pH value from the potential of a quinhy- 
drone electrode is 


^ 0.000198322 r 


(5) 


The value of E, the potential read from the potentiometer, is considered positive 
if the metal of the quinhydrone electrode is connected to the (-f) binding post of 
the ^tentiometer, negative if connected to the ( — ) binding post. 

For instance, in the cell 


<'‘'>Pt|H'*'(quinhydrone) | satd. KCl ] satd. KCl, HgzCUCs) ] Hg<"> 


the platinum electrode is connected to the positive binding post, and the observed 
potential is 0.0200 volt at 20°. The value of Eoq at 20°C is read from Table 
Eo from Table I and 0.000198322 T from Table HI. E is positive in this case and 
substituting 


pH^ 


0.7029 - 0.2496 - 0.0200 


= 7.45 


0.05813 
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To illustrate a second example, a case in which the quinhydrone electrode must be 
connected to the negative binding post of the potentiometer when the observed 
potential is 0.0100 volt at 20°C. E is considered negative and therefore must be 
added, when 

„„ 0. 7029-0. 2496-(-0. 0100) , _ 

05813 

Notes on the Quinhydrone Electrode 

An electrode having an area of at least one square centimeter is desirable. If the 
platinum is sealed in glass with mercury for a connection, the seal is quite certain to 
crack sooner or later and the eiectrode then becomes imreliable. Platinum electrodes 
should l)e clean and free from stains, but need not l)e highly polished. Methods of 
cleaning platinum electrodes include (1) heating in fresh cleaning solution (sulfuric 
acid and potassium dichromate mixture), washing well with water and drying in air 
for twenty minutes; (2) boiling in nitric acid, then in 5 to 10% sodium acid sulfite, 
rinsing well with water and using at once. With a platinum electrode treated by 
method (2), very little quinhydrone is necessary, four drops of a saturated solution 
in acetone being sufficient for 50 milliliters of solution, for correct potentials in two 
minutes. Commercial quinhydrone is usually satisfactory. It should not be exposed to 
light or heated, as it decomposes with loss of quinone. The quinhydrone eWtrode 
cannot be used in the presence of active reducing or oxidizing agents, and it is also 
subject to protein and salt errors. Above pH 8.5 it i^ecomes unreliable, both because 
hydroquinone has acid properties (K'a is approximately 10"’°), and because it is 
appreciably oxidized by air in alkaline solutions. 


Measurement of pH with the Glass Electrode 


If a membrane permeable only to water, H, and OH ions, separates two solutions 
differing in pH, it can be shown from theory that there should be a difference in 
potential lietween the two solutions, in accordance with the equation 


{H) 

F (//) 


A very thin film of certain kinds of glass, which may lx? considered a solid solution 
containing some water, appears to function as a membrane of limited permeability 
as indicated. The resistance of even the thinnest glass film is extremely high, there- 
fore a quadrant electrometer or electron-tube amplifier must l>e used as the null 
instrument in the jxitentiometric circuit, to measure the potential of the chain: 

llgjUgjClz. KCl satd.|KCl satd.|^jj"i*[‘'[glass[pjj®'j]KCl satd.jKCl satd., Hg 2 Cla[Hg 

The characteristics of gla.ss films differ, so that each must l>e standardized by the 
use of buffers. Orux^ the glass film has reached stability and the constants have been 
established, potential is found to vary with pH almost as predicted from theory. 
In practice, glass electrodes have been found satisfactory in sensitivity and spt^ed in 
reaching equililiriiim, and to remain stable for considerable lengths of time. It is 
IK)ssil)le to ofieratc^ with very small vohiiiu's of sample solution, and the glass elec- 
trode apjiears to function sohdy as a pH indicator, without complication from oxi- 
dation-reduction potentials shown by metal electrodes. (Cf. Britton, ''Hydrogen 
Jons,'" 2d edition, D. Van Nostrand Co., publishers, New York, 1932.) 


Standard Solutions for Testing Electrodes 

Potassium Acid Phthalate, 0.05 M . — ^The pH is accepted as 3.97 at all tempera- 
tures lietween 0° and i0°C. A 0.2 M solution is prepared from 10.209 grams of the 
pure salt dissolved and diluted to 250 ml. A pt)rtion may be diluted with three vol- 
umes of water for use. The 0.05 M solution deteriorates and is worthless in a few 
days, but the more concentrated solution is quite permanent. 
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' ‘Standard Acetate.” The pH value varies slightly with temperature having a 
value of 4.62 at 18°C, 4.63 at 25°C and 4.64 at 38°C. The solution contains 
N acetic acid 50 ml. 

N sodium hydroxide 25 ml. 

Water to make 250 ml. 

The sodium hydroxide must be pure and free from carbonate, and exactly twice the 
equivalent of acetic acid is added. Unless sealed and sterilized, molds will grow and 
consume the acid. 


General Data 

The following data apply to Tables VI, VII and VIII which pertain to systems in- 
volving a glass electrode. Since these three tables apply to various combinations of 
different glass electrodes and saturated calomel electrodes, the following data should 
be carefully read before using the tables to be sure that the correct table is used and 
also to apply the corrections (when needed and desired) for asymmetry or for errors 
caused by the presence of sodium, lithium or potassium salts in the solution being 
measured. 

When using Tables VI, VII and VIII, the measured E.M.F. should be considered 
positive when the reference electrode (saturated calomel electrode) is connected to the 
positive terminal of the measuring instrument and should be considered negative 
when the reference electrode is connected to the negative terminal. 


Table VI 

Table VI should be used when making measurements with the L & N Cat. 7685 
Glass Electrode and the L & N Cat. 7724 Saturated Calomel Electrode. 

It is to be noted, however, that the first two pages of this Table are also for use 
when making measurements with a quinhydrone electrode and a saturated calomel 
electrode. 


^ Table VII 

Table VII should be used when making measurements with the following combina- 
tions of electrodes: 


L & N Glass Electrode 


L & N Reference Electrode 
(Saturated Calomel Electrode) 

Std. 1199-10 

and 

Std. 119-11 or 

Cat. 7724 

Std. 1199-12 

6md 

Std. 1199-13 


It is to be noted that zero volts in this Table occurs at 4 pH. 
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Table VIII 

Table VIII should be used when making measurements with the following combina- 
tions of electrodes: 


L & N Glass Electrodes 


L & N Reference Electrodes 
(Saturated Calomel Electrode) 

Std. 1199-8 

and 

Std. 1199-11 or 

Cat. 7724 

Std. 1199-14 

and 

Std. 1199-13 


It is to be noted that zero volts in this Table occurs at 7 pH. 


Asymmetry Correction — To determine the asymmetry correction for a given 
electrode system (glass electrode with a saturated calomel electrode), proceed aa 
follows: 

(1) Place the electrode system in a buffer solution of known pH value and 
measure the pH of the buffer solution with the electrode system. If the 
measuring instrument being used reads E.M.F., convert this E.M.F. 
value to pH by referring to the voltage table which applies to the glass 
electrode being used, 

(2) The diff('rence between the measured pH value of the buffer solution 
and the known value of this solution represents the asymmetry correc- 
tion to be applied. 


Under ordinary conditions the asymmetry changes very little. However, if the glass 
electrode is heated to 70° C. or higher, quite an appreciable change may occur. 


Sodium, Litliium and Potassium Errors — Sodium, lithium and potassium 
salts in solution will cause appreciable errors in the alkaline pH range. These errors 
are small below 9 pH and 25° C., but increase appreciably above 25° G. and cause the 
E.M.F. reading to be too low. Potassium errors are less than 0.005 volt up to 11 pH 
and 25° C. LitVuum and sodium errors may be much greater. It is not recommended 
that a glass (ilectrodf^ be used for absolute pH measurements above 9 pH and 25° C. in 
solutions containing appreciable amounts of the above named salts. If measurements 
of such solutions must Iw made, it is niicessary to calibrate the glass electrode with 
some suitable secondary electrode, in the solution in question, at the same temperature 
and pH as subs(*qiient measurements are to be made. A hydrogen gas electrode may 
l)e used as a secondary electrode for many solutions, but must not be used in oxidizing 
or reducing solutions. 


If a suitable secondary electrode can be found and the proper correction once 
established for a specific solution, temperature, and pH, subsequent glass electrode 
measurements may 1 m^ corrected by adding the voltage correction to the E.M.F. 
values in Tables VI, VII, VIII. 
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♦Table VI 

Quinhydrone or Glass Electrode and Saturated Calomel Electrode 

0 . 45294-0 . 00002/ 

0.00019832r 



Volt 

Volt 

Volt 

Volt 

Volt 

Volt 

Volt 

Volt 

pH 

5 ® G 

10 ° C 

15 ° G 

20 ° G 

25 ° G 

30 ° G 

35 ° C 

40 ° G 

0 

- 0.4530 

- 0.4531 

- 0.4532 

- 0.4533 

- 0.4534 

- 0.4535 

- 0.4536 

- 0.4537 

.1 

-.4475 

- . 4475 

-.4475 

-.4475 

-.4475 

-.4475 

-.4475 

-.4475 

.2 

-.4420 

-.4419 

-.4418 

-.4417 

-.4416 

-.4415 

-.4414 

-.4413 

.3 

- . 4365 

- . 4363 

-.4361 

-.4359 

- . 4357 

- . 4355 

- . 4353 

-.4351 

.4 

- . 4309 

-.4306 

- . 4303 

-.4300 

- . 4298 

- . 4295 

-.4292 

-.4289 

.5 

-.4254 

- . 4250 

-.4246 

-.4242 

-.4238 

-.4234 

-.4230 

-.4227 

.6 

-.4199 

-.4194 

-.4189 

-.4184 

-.4179 

-.4174 

-.4169 

-.4164 

.7 

-.4144 

-.4138 

-.4132 

-.4126 

-.4120 

-.4114 

-.4108 

-.4102 

.8 

-.4089 

-.4082 

-.4075 

-.4068 

-.4061 

-.4054 

-.4047 

-.4040 

.9 

- . 4034 

- . 4026 

-.4018 

-.4010 

-.4002 

-.3994 

- . 3986 

- . 3978 

1.0 

- . 3978 

-.3970 

-.3961 

-.3952 

-.3943 

-.3934 

-.3925 

-.3916 

1.1 

- . 3923 

-.3913 

- . 3904 

-.3894 

-.3884 

- . 3874 

-.3864 

-.3854 

1.2 

- . 3868 

-.3857 

- . 3846 

-.3835 

- . 3825 

-.3814 

-.3803 

-.3792 

1.3 

-.3813 

- . 3801 

- . 3789 

-.3777 

- . 3765 

-.3754 

- . 3742 

-.3730 

1.4 

- . 3758 

- . 3745 

-.3732 

-.3719 

- . 3706 

-.3693 

- . 3681 

-.3668 

1.5 

- . 3703 

- . 3689 

-.3675 

-.3661 

- . 3647 

-.3633 

-.3619 

-.3606 

1.6 

-.3648 

- . 3633 

-.3618 

-.3603 

-.3588 

- . 3573 

- . 3558 

-.3543 

1.7 

-.3592 

- . 3577 

- . 3561 

-.3545 

-.3529 

-.3513 

- . 3497 

-.3481 

1.8 

- . 3537 

- . 3520 

- . 3504 

- . 3487 

-.3470 

-.3453 

- . 3436 

-.3419 

1.9 

- . 3482 

- . 3464 

-.3446 

-.3429 

-.3411 

- . 3393 

- . 3375 

- . 3357 

2.0 

-.3427 

- . 3408 

- . 3389 

-.3370 

- . 3352 

-.3333 

-.3314 

-.3295 

2.1 

- . 3372 

-.3352 

-.3332 

-.3312 

- . 3292 

- . 3273 

- . 3253 

-.3233 

2.2 

-.3317 

- . 3296 

-.3275 

-.3254 

-.3233 

-.3213 

-.3192 

-.3171 

2.3 

-.3261 

-.3240 

-.3218 

-.3196 

-.3174 

-.3152 

-.3131 

-.3109 

2.4 

- . 3206 

-.3184 

-.3161 

-.3138 

-.3115 

- . 3092 

-.3070 

-.3047 

2.5 

-.3151 

-.3127 

-.3104 

- . 3080 

-.3056 

-.3032 

- . 3008 

-.2985 

2.6 

-.3096 

-.3071 

- . 3046 

-.3022 

- . 2997 

-.2972 

-.2947 

-.2923 

2.7 

-.3041 

-.3015 

- . 2989 

-.2964 

- . 2938 

-.2912 

- . 2886 

-.2860 

2.8 

- . 2986 

- . 2959 

- . 2932 

-.2905 

- . 2879 

- . 2852 

-.2825 

-.2798 

2.9 

- . 2931 

-.2903 

- . 2875 

-.2847 

- . 2820 

- . 2792 

- . 2764 

-.2736 

3.0 

- . 2875 

- . 2847 

-.2818 

-.2789 

- . 2760 

- . 2732 

- . 2703 

- . 2674 

3.1 

- . 2820 

-.2791 

- . 2761 

-.2731 

-.2701 

- . 2672 

- . 2642 

-.2612 

3.2 

-.2765 

- . 2734 

- . 2704 

-.2673 

- . 2642 

-.2611 

-.2581 

-.2550 

3.3 

-.2710 

-.2678 

-.2647 

-.2615 

- . 2583 

-.2551 

- . 2520 

-.2488 

3.4 

- . 2655 

- . 2622 

- . 2589 

-.2557 

-.2524 

-.2491 

- . 2459 

-.2426 

3.5 

-.2600 

-.2566 

- . 2532 

-.2499 

- . 2465 

-.2431 

- . 2397 

- . 2364 

3.6 

-.2544 

-.2510 

- . 2475 

- . 2440 

- . 2406 

-.2371 

- . 2336 

-.2302 

3.7 

- . 2489 

-.2454 

-.2418 

- . 2382 

- . 2347 

-.2311 

-.2275 

-.2240 

3.8 

- . 2434 

- . 2398 

- . 2361 

-.2324 

- . 2287 

-.2251 

-.2214 

-.2177 

3.9 

- . 2379 

-.2341 

-.2304 

- . 2266 

- . 2228 

-.2191 

-.2153 

-.2115 

4.0 

- . 2324 

- . 2285 

- . 2247 

- . 2208 

-.2169 

-.2131 

- . 2092 

-.2053 

4.1 

-.2269 

- . 2229 

-.2189 

-.2150 

-.2110 

- . 2070 

-.2031 

-.1991 

4.2 

-.2214 

-.2173 

-.2132 

- . 2092 

-.2061 

-.2010 

-.1970 

-.1929 

4.3 

-.2158 

-.2117 

- . 2075 

-.2034 

-.1992 

-.1950 

-.1909 

-.1867 

4.4 

-.2103 

-.2061 

-.2018 

-.1975 

-.1933 

-.1890 

-.1847 

-.1805 

4.5 

- . 2048 

- . 2005 

-.1961 

-.1917 

-.1874 

-.1830 

-.1786 

-.1743 


^ Before using Tables Vi, VI i and VIII, it is important that the descriptive matter preceding Table 
VI be read carefully. 

Reprinted from Standard Conversion Tables, Standard Part 11074 by permission of the publishers, 
Leeds and Northrup Company, Philadelphia, Pa. 
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Table VI (Continued) * 

Quinhydrone or Glass Electrode and Saturated Calomel Electrode 



Volt 

Volt 

V<»lt 

Volt 

Volt 

Volt 

Volt 

Volt 

pH 

5® C 

10® C 

1.5® G 

20® C 

25® C 

30° C 

35° C 

40° C 

4.6 

-.1993 

-.1948 

-.1904 

-.1859 

-.1815 

-.1770 

-.1725 

-.1681 

4.7 

-.1938 

-.1892 

-.1847 

-.1801 

-.1755 

-.1710 

-.1664 

-.1619 

4.8 

-.1883 

-.1836 

-.1789 

-.1743 

-.1696 

-.1650 

-.1603 

-.1556 

4.9 

-.1828 

-.1780 

-.1732 

-.1685 

-.1637 

-.1590 

-.1542 

-.1494 

5.0 

-.1772 

-.1724 

-.1675 

-.1627 

-.1578 

-.1529 

-.1481 

-.1432 

5.1 

-.1717 

-.1668 

-.1618 

-.1568 

-.1519 

-.1469 

-.1420 

-.1370 

5.2 

-.1662 

-.1611 

-.1561 

-.1510 

-.1460 

-.1409 

-.1359 

-.1308 

5.3 

-.1607 

-.1555 

-.1504 

-.1452 

-.1401 

-.1349 

-.1298 

-.1246 

5.4 

-.1552 

-.1499 

-.1447 

-.1394 

-.1342 

-.1289 

-.1236 

-.1184 

5.5 

-.1497 

-.1443 

-.1390 

-.1336 

-.1282 

-.1229 

-.1175 

-.1122 

5.6 

-.1441 

-.1387 

-.1332 

-.1278 

-.1223 

-.1169 

-.1114 

-.1060 

5.7 

-.1386 

-.1331 

-.1275 

-.1220 

-.1164 

-.1109 

-.1053 

- . 0998 

5.8 

-.1331 

-.1275 

-.1218 

-.1162 

-.1105 

-.1049 

-.0992 

-.0936 

5.9 

-.1276 

-.1218 

-.1161 

-.1103 

-.1046 

- . 0988 

-.0931 

-.0873 

6.0 

-.1221 

-.1162 

-.1104 

-.1045 

- . 0987 

-.0928 

- . 0870 

-.0811 

6.1 

-.1166 

-.1106 

-.1047 

-.0987 

-.0928 

- . 0868 

-.0809 

- . 0749 

6.2 

-.1111 

-.1050 

- . 0990 

-.0929 

- . 0869 

- . 0808 

- . 0748 

-.0687 

6 3 

-.1055 

- . 0994 

- . 0932 

-.0871 

- . 0809 

-.0748 

-.0687 

-.0625 

6.4 

-.1000 

- . 0938 

- . 0875 

-.0813 

- . 0750 

- . 0688 

- . 0625 

-.0563 

6.6 

-.0945 

- . 0882 

-.0818 

- . 0755 

-.0691 

-.0628 

- . 0564 

-.0501 

6.6 

-.0890 

- . 0825 

- . 0761 

-.0697 

-.0632 

-.0568 

-.0503 

-.0439 

6.7 

- . 0835 

-.0769 

- . 0704 

-.0638 

-.0573 

-.0508 

-.0442 

-.0377 

6.8 

- . 0780 

-.0713 

-.0647 

-.0580 

-.0514 

-.0447 

-.0381 

-.0315 

6.9 

- . 0724 

- . 0657 

- . 0590 

-.0522 

- . 0455 

- . 0387 

- . 0320 

-.0253 

7.0 

-.0669 

-.0601 

-.0532 

-.0464 

- . 0396 

-.0327 

- . 0259 

-.0190 

7.1 

-.0614 

-.0545 

- . 0475 

-.0406 

-.0337 

- . 0267 

-.0198 

-.0128 

7.2 

- . 0559 

-.0489 

-.0418 

-.0348 

-.0277 

- . 0207 

-.0137 

-.0066 

7.3 

-.0504 

- . 0432 

-.0361 

-.0290 

-.0218 

-.0147 

-.0076 

-.0004 

7.4 

-.0449 

-.0376 

- . 0304 

-.0232 

-.0159 

-.0087 

-.0014 

+ .0058 

7.5 

-.0394 

- . 0320 

- . 0247 

-.0173 

-.0100 

-.0027 

+ .0047 

+ .0120 

7.6 

- . 0338 

- . 0264 

-.0190 

-.0115 

-.0041 

+.0033 

+ .0108 

+ .0182 

7.7 

- . 0283 

- . 0208 

-.0133 

-.0057 

+ .0018 

+ . 0094 

+ .0169 

+ .0244 

7.8 

-.0228 

-.0152 

- . 0075 

+ . 0001 

+.0077 

+ .0154 

+ . 0230 

+ .0306 

7.9 

-.0173 

-.0096 

-.0018 

+ .0059 

+ .0136 

+ .0214 

+ . 0291 

+ .0368 

8.0 

-.0118 

- . 0039 

+ . 0039 

+ .0117 

+ .0196 

+ . 0274 

+ . 0352 

+ .0431 

8.1 

-.0063 

+ .0017 

+ . 0096 

+ .0175 

+ .0255 

+ . 0334 

+ .0413 

+ .0493 

8.2 

-.0007 

+ . 0073 

+ .0153 

+ . 0233 

+ .0314 

+ .0394 

+ .0474 

+ . 0555 

8.3 

+ .0048 

+ .0129 

+ .0210 

+ .0292 

+ .0373 

+ .0454 

+ .0535 

+ .0617 

8.4 

+ .0103 

+ .0185 

+ . 0267 

+ .0350 

+ . 0432 

+ .0514 

+ .0597 

+ .0679 

8.5 

+ .0158 

+ .0241 

+ .0325 

+ .0408 

+ .0491 

+ . 0574 

+ .0658 

+ .0741 

8.6 

+ .0213 

+ .0297 

+ .0382 

+ .0466 

+ . 0550 

+ . 0635 

+ .0719 

+ .0803 

8.7 

+ .0268 

+ .0354 

+ .0439 

+ .0524 

+ .0609 

+ .0695 

+ .0780 

+ . 0865 

8.8 

+ . 0323 

+ .0410 

+ . 0496 

+ . 0582 

+ .0668 

+ .0755 

+ .0841 

+ .0927 

8.9 

+ . 0379 

+ .0466 

+ .0553 

+ .0640 

+ .0728 

+ .0815 

+ .0902 

+ .0989 

9.0 

+ . 0434 

+ .0522 

+ .0610 

+ .0698 

+ . 0787 

+.0875 

+ .0963 

+ .1051 

9.1 

+ .0489 

+ .0578 

+ . 0667 

+ .0757 

+ . 0846 

+ . 0935 

+.1024 

+ .1114 

9.2 

+ .0544 

+ .0634 

+ .0725 

+ .0815 

+ . 0905 

+ . 0995 

+ .1085 

+ .1176 

9.3 

+ . 0599 

+ .0690 

+ .0782 

+ .0873 

+ .0964 

+ .1055 

+ .1147 

+ .1238 

9.4 

+ .0654 

+ . 0747 

+ . 0839 

+ .0931 

+ .1023 

+ .1115 

+ .1208 

+ .1300 

9.5 

+ .0710 

+ . 0803 

+ . 0896 

+ . 0989 

+ .1082 

+ .1176 

+ .1269 

+ .1362 


♦ Before using this table, it is important that the descriptive matter preceding Table VI be read 
carefully. 

(Completed on follofiuing page.) 
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Table VI (Continued) * 

Quinhydrone or Glass Electrode and Saturated Calomel Electrode 



Volt 

Volt 

Volt 

Volt 

Volt 

Volt 

Volt 

Volt 

pH 

5° C 

10^ G 

l.^>° G 

20® G 

25® G 

.30® G 

35° G 

40° G 

9.6 

+ . 0765 

+ . 0859 

+ .0953 

+ .1047 

+ .1141 

+ .1236 

+ .1330 

+ .1424 

9.7 

+ .0820 

+ .0915 

+ .1010 

+ .1105 

+ .1201 

+ .1296 

+ .1391 

+ .1486 

9.8 

+ .0875 

+ .0971 

+ .1067 

+ .1164 

+ .1260 

+ .1356 

+ .1452 

+ .1548 

9.9 

+ - 0930 

+ .1027 

+ .1124 

+ .1222 

+ .1319 

+ .1416 

+ .1513 

+ .1610 

10.0 

+.0985 

+.1083 

+ .1182 

+ .1280 

+ .1378 

+ .1476 

+ .1574 

+.1672 

10.1 

+ .1040 

+ .1140 

+ .1239 

+ .1338 

+ .1437 

+ .1536 

+ .1635 

+ .1735 

10.2 

+ .1096 

+ .1196 

+ .1296 

+ .1396 

+ .1496 

+ .1596 

+ .1696 

+ .1797 

10.3 

+ .1151 

+ .1252 

+ .1353 

+ .1454 

+ .1555 

+ .1656 

+ .1758 

+ .1859 

10.4 

+ .1206 

+ .1308 

+ .1410 

+ .1512 

+ .1614 

+ .1717 

+ .1819 

+ .1921 

10.5 

+ .1261 

+ .1364 

+ .1467 

+ .1570 

+ .1674 

+ .1777 

+ .1880 

+ .1983 

10.6 

+ .1316 

+ .1420 

+ .1524 

+ .1629 

+ .1733 

+ .1837 

+ .1941 

+ .2045 

10.7 

+ .1371 

+ .1476 

+ .1582 

+ .1687 

+ .1792 

+ .1897 

+ . 2002 

+ .2107 

10.8 

+.1427 

+ .1533 

+ .1639 

+ .1745 

+ .1851 

+ .1957 

+ . 2063 

+ .2169 

10.9 

+ .1482 

+ .1589 

+ .1696 

+ .1803 

+ .1910 

+ .2017 

+ .2124 

+ . 2231 

11.0 

+ .1537 

+ .1645 

+ .1753 

+ .1861 

+ .1969 

+ .2077 

+ .2185 

+ . 2293 

11.1 

+ .1592 

+ .1701 

+ .1810 

+ .1919 

+ . 2028 

+ .2137 

+ . 2246 

+ .2356 

11.2 

+ .1647 

+ .1757 

+ .1867 

+ .1977 

+ .2087 

+ .2197 

+ . 2308 

+ .2418 

11.3 

+ .1702 

+ .1813 

+ .1924 

+ .2035 

+ .2146 

+ .2258 

+ .2369 

+ . 2480 

11.4 

+ .1757 

+ .1870 

+ .1982 

+ .2094 

+ .2206 

+ .2318 

+ . 2430 

+ .2542 

11.5 

+ .1813 

+ .1926 

+ .2039 

+ .2152 

+ .2265 

+ .2378 

+ .2491 

+ .2604 

11.6 

+ .1868 

+ .1982 

+ .2096 

+ .2210 

+ . 2324 

+ .2438 

+ .2552 

+ . 2666 

11.7 

+ .1923 

+ .2038 

+ .2153 

+ .2268 

+ . 2383 

+ . 2498 

+ .2613 

+ . 2728 

11.8 

+ .1978 

+ .2094 

+ .2210 

+ .2326 

+ . 2442 

+ . 2558 

+ .2674 

+ . 2790 

11.9 

+.2033 

+ .2150 

+ . 2267 

+ .2384 

+ . 2501 

+ .2618 

+ .2735 

+ . 2852 

12.0 

+ .2088 

+.2206 

+ .2324 

+ .2442 

+ .2560 

+ . 2678 

+ .2796 

+ .2914 

12.1 

+ .2144 

+ .2262 

+ . 2382 

+ .2500 

+ .2619 

+ . 2738 

+ . 2857 

+ . 2976 

12.2 

+ .2199 

+ .2319 

+ . 2439 

+ .2559 

+ .2679 

+ . 2799 

+ .2919 

+ .3038 

12.3 

+ .2254 

+ .2375 

+ . 2496 

+ .2617 

+ .2738 

+ . 2859 

+ . 2980 

+ .3101 

12.4 

+ . 2309 

+ .2431 

+ . 2553 

+ .2675 

+ .2797 

+ .2919 

+ .3041 

+ .3163 

12.5 

+ .2364 

+ .2487 

+ .2610 

+ .2733 

+ .2856 

+ . 2979 

+ .3102 

+ . 3225 

12.6 

+ .2419 

+ .2543 

+ . 2667 

+ .2791 

+ .2915 

+ . 3039 

+ .3163 

+ . 3287 

12.7 

+ .2474 

+ . 2599 

+ . 2724 

+ .2849 

+.2974 

+ .3099 

+ . 3224 

+ . 3349 

12.8 

+ .2530 

+ .2656 

+ .2781 

+ .2907 

+ .3063 

+ .3159 

+ .3285 

+ .3411 

12.9 

+ .2585 

+ .2712 

+ . 2839 

+ .2966 

+ . 3092 

+ .3219 

+ . 3346 

+ .3473 

13.0 

+ .2640 

+ .2769 

+ .2896 

+.3024 

+ .3152 

+ .3279 

+ .3407 

+.3535 

13.1 

+ .2695 

+ .2824 

+ .2953 

+ .3082 

+ .3211 

+ . 3340 

+ . 3468 

+ . 3597 

13.2 

+ . 2750 

+ . 2880 

+ .3010 

+ .3140 

+ .3270 

+ . 3400 

+ . 3530 

+ .3659 

13.3 

+ .2805 

+ .2936 

+ .3067 

+ .3198 

+.3329 

+ .3460 

+ .3591 

+ .3722 

13.4 

+ .2860 

+ .2992 

+ .3124 

+ .3256 

+ .3388 

+ .3520 

+ . 3652 

+ .3784 

13.5 

+ .2916 

+ .3049 

+ .3181 

+ .3314 

+ .3447 

+ .3580 

+ .3713 

+ .3846 

13.6 

+ .2971 

+ .3105 

+ .3239 

+ .3372 

+ .3506 

+ .3640 

+ . 3774 

+ .3908 

13.7 

+ .3026 

+ .3161 

+ .3296 

+ .3431 

+ .3565 

+ . 3700 

+ .3835 

+ . 3970 

13.8 

+ .3081 

+ .3217 

+ .3353 

+ .3489 

+ .3624 

+ . 3760 

+ . 3896 

+ . 4032 

13.9 

+ .3136 

+.3273 

+ .3410 

+ .3547 

+ .3684 

+ .3820 

+ . 3957 

+ .4094 

14.0 

+ .3191 

+ . 3329 

+ .3467 

+ .3605 

+ . 3743 

+ . 3881 

+ .4018 

+ .4156 


* Before using this table, it is important that the descriptive matter preceding Table VI be read 
carefully. 
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e = . 

♦Table VII 

Glass Electrode and Saturated Calomel Electrode 

000198322 T (pH-4) where e = Electrode potential in 

T = Absolute temperature 

volts 


Volt 

Volt 

Volt 

Volt 

Volt 

Volt 

Volt 

Volt 

pH 

5° C 

10® C 

15® C 

20® C 

25® C 

30® C 

35° C 

40®,C 

0 

- . 2206 

- . 2246 

- . 2285 

- . 2325 

-.2365 

- . 2404 

- . 2444 

- . 2484 

.1 

-.2151 

-.2190 

- . 2228 

- . 2267 

- . 2306 

- . 2344 

- . 2383 

- . 2422 i 

.2 

- . 2096 

-.2134 

-.2171 

- . 2209 

-.2247 

- . 2284 

- . 2322 

- . 2360 

.3 

-.2041 

- . 2077 

-.2114 

-.2151 

-.2187 

- . 2224 

-.2261 

-.2298 

i -4 

-.1986 

-.2021 

-.2057 

-.2093 

-.2128 

-.2164 

-.2200 

- . 2235 

.5 

-.1930 

-.1965 

- . 2000 

- . 2034 

- . 2069 

-.2104 

-.2139 

-.2173 

.6 

-.1875 

-.1909 

-.1943 

-.1976 

-.2010 

- . 2044 

- . 2078 

-.2111 

.7 

-.1820 

-.1853 

-.1886 

-.1918 

-.1951 

-.1984 

-.2016 

-.2049 

.8 

-.1765 

-.1797 

-.1828 

-.1860 

-.1892 

-.1924 

-.1955 

-.1987 

.9 

-.1710 

-.1740 

-.1771 

-.1802 

-.1833 

-.1863 

-.1894 

-.1925 

1.0 

-.1655 

-.1684 

-.1714 

-.1744 

-.1774 

-.1803 

-.1833 

-.1863 

1.1 

- . 1 599 

-.1628 

-.1657 

-.1686 

-.1714 

-.1743 

-.1772 

-.1801 

1.2 

- . 1544 

-.1572 

-.1600 

-.1628 

-.1655 

-.1683 

-.1711 

-.1739 

1.3 

-.1489 

-.1516 

- . 1 543 

- . 1 569 

-.1596 

-.1623 

-.1650 

-.1677 

1.4 

-.1434 

-.1460 

-.1486 

-.1511 

-.1537 

- . 1 563 

- . 1 589 

-.1614 

1.5 

-.1379 

-.1404 

-.1428 

-.1453 

-.1478 

-.1503 

-.1528 

-.1552 

1.6 

-.1324 

-.1347 

-.1371 

-.1395 

-.1419 

-.1443 

-.1466 

-.1490 

1.7 

-.1268 

-.1291 

-.1314 

-.1337 

-.1360 

-.1383 

-.1405 

-.1428 

1.8 

-.1213 

-.1235 

-.1257 

-.1279 

-.1301 

-.1322 

-.1344 

-.1366 

1.9 

-.1158 

-.1179 

-.1200 

-.1221 

-.1242 

-.1262 

-.1283 

-.1304 

2.0 

-.1103 

-.1123 

-.1143 

-.1163 

-.1182 

-.1202 

-.1222 

-.1242 

2.1 

-.1048 

-.1067 

-.1086 

-.1104 

-.1123 

-.1142 

-.1161 

-.1180 

2.2 

- . 0993 

-.1011 

-.1028 

-.1046 

-.1064 

-.1082 

-.1100 

-.1118 

2.3 

- . 0938 

- . 0954 

-.0971 

-.0988 

-.1005 

-.1022 

-.1039 

-.1056 

2.4 

- . 0882 

- . 0898 

-.0914 

- . 0930 

- . 0946 

- . 0962 

-.0978 

-.0994 

2.5 

- . 0827 

- . 0842 

- . 0857 

-.0872 

-.0887 

-.0902 

-.0916 

-.0931 

2.6 

-.0772 

- . 0786 

-.0800 

-.0814 

-.0828 

-.0842 

-.0855 

-.0869 

2.7 

-.0717 

-.0730 

-.0743 

- . 0756 

- . 0769 

-.0781 

-.0794 

- . 0807 

2.8 

-.0662 

-.0674 

-.0686 

-.0698 

- . 0709 

-.0721 

-.0733 

-.0745 

2.9 

- . 0607 

-.0618 

- . 0628 

-.0639 

-.0650 

-.0661 

-.0672 

-.0683 

3.0 

- . 0552 

-.0561 

-.0571 

-.0581 

-.0591 

-.0601 

-.0611 

-.0621 

3.1 

-.0496 

- . 0505 

-.0514 

-.0523 

-.0532 

-.0541 

-.0550 

-.0569 

3.2 

-.0441 

-.0449 

-.0457 

-.0465 

-.0473 

-.0481 

-.0489 

-.0497 

3,3 

- . 0386 

-.0393 

-.0400 

-.0407 

-.0414 

-.0421 

-.0428 

-.0435 

3.4 

-.0331 

- . 0337 

- . 0343 

-.0349 

-.0355 

-.0361 

-.0367 

-.0373 

3.6 

- . 0276 

-.0281 

- . 0286 

-.0291 

- . 0296 

-.0301 

-.0306 

-.0310 

3.6 

-.0221 

- . 0225 

-.0228 

-.0232 

-.0236 

-.0240 

-.0244 

-.0248 

3.7 

-.0165 

-.0168 

-.0171 

-.0174 

-.0177 

-.0180 

-.0183 

-.0186 

3.8 

-.0110 

-.0112 

-.0114 

-.0116 

-.0118 

-.0120 

-.0122 

-.0124 

3.9 

-.0055 

-.0056 

-.0057 

-.0058 

-.0059 

-.0060 

-.0061 

-.0062 

4.0 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

4.1 

-f.0055 

-f.0056 

+ .0057 

+ .0058 

+ .0059 

+ .0060 

+ .0061 

+ .0062 

4.2 

-f .0110 

■f .0112 

+ .0114 

+ .0116 

+ .0118 

+ .0120 

+ .0122 

+ .0124 

4.3 

4-.0165 

-f.0168 

+ .0171 

+ .0174 

+ .0177 

+ .0180 

+ .0183 

+ .0186 

4.4 

4-. 0221 

-f-.0225 

+ .0228 

+ .0232 

+ . 0236 

+ .0240 

+ . 0244 

+ .0248 

4.5 

. 0276 

+ .0281 

+ . 0286 

+ .0291 

+ .0296 

+ . 0301 

+.0306 

+ .0310 


Before using Tables VI, VII and VIII, it is important that the descriptive matter preceding Table VI 


bo read carefully. 

Reprinted from Standard Conversion Tables, Standard Part 11074 by permission of the publialiors, 
Leeds and Northrop Company, Philadelphia, Pa. 

{Continued on follovjing fage,') 
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Table VII (Continued) * 

Glass Electrode and Saturated Calomel Electrode 


Volt 

Volt 

Volt 

Volt 

Volt 

Volt 

Volt 

Volt 

pH 

5°C 

10 ° C 

15 ° C 

20 ° C 

25 ° C 

30 ° C 

35 ° C 

40 ° C 

4.6 

+ .0331 

+ .0337 

+ .0343 

+ .0349 

+ .0355 

+ . 0361 

+ . 0367 

+ . 0373 

4.7 

+.0386 

+.0393 

+.0400 

+ .0407 

+ .0414 

+ . 0421 

+ .0428 

+ .0435 

4.8 

+ .0441 

+ .0449 

+ .0457 

+ .0465 

+ . 0473 

+ .0481 

+ . 0489 

+ .0497 

4.9 

+ .0496 

+ .0505 

+ .0514 

+ .0523 

+ . 0532 

+ .0541 

+ . 0550 

+ . 0559 

5.0 

+.0552 

+ .0561 

+ .0571 

+ .0581 

+ .0591 

+ .0601 

+ .0611 

+ .0621 

6.1 

+ .0607 

+ .0618 

+ .0628 

+ .0639 

+ . 0650 

+ .0661 

+ . 0672 

+ .0683 

6.2 

+ .0662 

+ .0674 

+ .0686 

+ .0698 

+ . 0709 

+ .0721 

+ . 0733 

+ .0745 

5.3 

+ .0717 

+ .0730 

+ . 0743 

+ .0756 

+ . 0769 

+ .0781 

+ . 0794 

+ . 0807 

5.4 

+.0772 

+ . 0786 

+ . 0800 

+ .0814 

+ . 0828 

+ . 0842 

+ . 0855 

+ .0869 

6.5 

+ .0827 

+ .0842 

+ .0857 

+ .0872 

+ .0887 

+ . 0902 

+ .0916 

+ .0931 

5.6 

+ .0882 

+ .0898 

+ .0914 

+ .0930 

+ . 0946 

+ .0962 

+ . 0978 

+ .0994 

6.7 

+ .0938 

+ .0954 

+ .0971 

+ .0988 

+ .1005 

+ .1022 

+ .1039 

+ .1056 

5.8 

+.0993 

+ . 1011 

+.1028 

+ .1046 

+ .1064 

+ .1082 

+ .1100 

+ .1118 

5.9 

+ .1048 

+ .1067 

+ .1086 

+ .1104 

+ .1123 

+ .1142 

+ .1161 

+ .1180 

6.0 

+ .1103 

+.1123 

+ .1143 

+ .1163 

+ .1182 

+ .1202 

+ .1222 

+ .1242 

6.1 

+ .1158 

+ .1179 

+ .1200 

+ .1221 

+ .1242 

+ .1262 

+ .1283 

+ .1304 

6.2 

+ .1213 

+ .1235 

+ .1257 

+ .1279 

+ .1301 

+ .1322 

+ .1344 

+ .1366 

6.3 

+.1268 

+ .1291 

+ .1314 

+ .1337 

+ .1360 

+ .1383 

+ .1405 

+.1428 

6.4 

+ .1324 

+ .1347 

+ .1371 

+ .1395 

+ .1419 

+ .1443 

+ .1466 

+ .1490 

6.5 

+ .1379 

+ .1404 

+ .1428 

+ .1453 

+ .1478 

+ .1503 

+ .1528 

+ .1552 

6.6 

+ .1434 

+ .1460 

+ .1486 

+ .1511 

+ .1537 

+ .1563 

+ .1589 

+ .1614 

6.7 

+ .1489 

+ .1516 

+ .1543 

+ .1569 

+ .1596 

+ .1623 

+ .1650 

+ .1677 

6.8 

+ .1544 

+ .1572 

+ .1600 

+ .1628 

+ .1655 

+ .1683 

+ .1711 

+ .1739 

6.9 

+ .1599 

+ .1628 

+ .1657 

+ .1686 

+ .1714 

+ .1743 

+ .1772 

+ .1801 

7.0 

+ .1655 

+ .1684 

+ .1714 

+ .1744 

+ .1774 

+ .1803 

+ .1833 

+ .1863 

7.1 

+ .1710 

+ .1740 

+ .1771 

+ .1802 

+.1833 

+ .1863 

+ .1894 

+ .1925 

7.2 

+ .1765 

+ .1797 

+ .1828 

+ .1860 

+ .1892 

+ .1924 

+ .1955 

+ .1987 

7.3 

+ .1820 

+ .1853 

+ .1886 

+ .1918 

+ .1951 

+ .1984 

+ .2016 

+ .2049 

7.4 

+ .1875 

+ .1909 

+ .1943 

+ .1976 

+ .2010 

+ . 2044 

+ . 2078 

+ .2111 

7.5 

+ .1930 

+ .1965 

+ .2000 

+ .2034 

+ .2069 

+ .2104 

+ .2139 

+ .2173 

7.6 

+ .1986 

+ .2021 

+ . 2057 

+ .2093 

+ .2128 

+ .2164 

+ .2200 

+ . 2235 

7.7 

+ .2041 

+ .2077 

+ .2114 

+ .2151 

+ .2187 

+ . 2224 

+ .2261 

+ .2298 

7.8 

+ .2096 

+ .2134 

+ .2171 

+ .2209 

+ . 2247 

+ . 2284 

+ . 2322 

+ .2360 

7.9 

+ .2151 

+ .2190 

+ .2228 

+ .2267 

+ . 2306 

+ . 2344 

+ . 2383 

+ .2422 

8.0 

+ .2206 

+ .2246 

+ .2285 

+ .2325 

+ . 2365 

+ .2404 

+ . 2444 

+ . 2484 

8.1 

+ .2261 

+ .2302 

+ .2343 

+ .2383 

+ .2424 

+ . 2465 

+ .2505 

+ .2546 

8.2 

+ .2316 

+ .2358 

+ . 2400 

+ .2441 

+ .2483 

+ . 2525 

+ .2566 

+ .2608 

8.3 

+ .2372 

+ .2414 

+ .2457 

+ .2500 

+ .2542 

+ .2585 

+ . 2627 

+ .2670 

8.4 

+ .2427 

+ .2470 

+ .2514 

+ . 2558 

+ . 2601 

+ . 2645 

+ . 2689 

+ . 2732 

8.5 

+.2482 

+ .2526 

+ .2571 

+ .2616 

+ .2660 

+ . 2705 

+ .2750 

+ .2794 

8.6 

+ .2537 

+ .2583 

+ .2628 

+ .2674 

+ . 2720 

+ . 2765 

+ .2811 

+ .2856 

8.7 

+ .2592 

+.2639 

+ . 2685 

+ .2732 

+ . 2779 

+ . 2825 

+ . 2872 

+ .2918 

8.8 

+ . 2647 

+ .2695 

+ .2743 

+ .2790 

+ .2838 

+ .2885 

+ .2933 

+ .2980 

8.9 

+ .2702 

+ . 2751 

+ . 2800 

+ .2848 

+ . 2897 

+ . 2945 

+ . 2994 

+ .3043 

9.0 

+ .2758 

+ .2807 

+.2857 

+ .2906 

+ . 2956 

+ .3006 

+.3055 

+ .3105 

9.1 

+ .2813 

+ .2863 

+ .2914 

+ .2964 

+ .3015 

+ .3066 

+ .3116 

+ .3167 

9.2 

+ .2868 

+ .2920 

+ .2971 

+ .3023 

+ .3074 

+ .3126 

+ .3177 

+ .3229 

9.3 

+ . 2923 

+ .2976 

+ .3028 

+ .3081 

+ .3133 

+ .3186 

+ .3238 k 

+ .3291 

9.4 

+ .2978 

+ . 3032 

+ .3085 

+ .3139 

+ .3192 

+ .3246 

+ .3300 

+ .3353 

9.5 

+ .3033 

+ .3088 

+ .3142 

+ .3197 

+ . 3252 

+ .3306 

+ .3361 

+ .3416 


* Before using this table, it is important that the descriptive matter preceding Table VI be read 
carefully. 
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Table VII (Continued) * 

Glass Electrode and Saturated Calomel Electrode 


VoU 

Volt 

V^ilf. 

Volt 

Volt 

Volt 

Volt 

Volt 

pll 

5® C 

10° C 

1 .^>° C 

20° C 

25° C 

30° C 

3.5° C 

40° C 

9.6 

+ . 3089 

+ .3144 

+.3200 

+ . 3255 

+ .3311 

+.3366 

+ . 3422 

+ .3477 

9.7 

4-3144 

+ . 3200 

+ . 3257 

+ .3313 

+ . 3370 

+.3426 

+ . 3483 

+ . 3539 

9.8 

-I-.3199 

+ .3256 

+ .3314 

+ .3371 

+ . 3429 

+ . 3486 

+ . 3544 

+ .3601 

9.9 

4-. 3254 

+ .3313 

+ .3371 

+ . 3430 

+ . 3488 

+ .3547 

+ . 3605 

f . 3664 

10.0 

-h . 3309 

+ .3369 

+ . 3428 

+ .3488 

+ .3547 

+ . 3607 

+ .3666 

+ .3726 

10.1 

4- . 3364 

+ . 3425 

+ .3485 

+ .3546 

+ .3606 

+ . 3667 

+ .3727 

+ . 3788 

10.2 

4- . 3420 

+ .3481 

+ . 3542 

+ . 3604 

+ . 3665 

+ . 3727 

+ .3788 

+ . 3850 

10.3 

+ . 3475 

+ . 3537 

+ . 3600 

+ . 3662 

+ .3724 

+ .3787 

+ .3849 

+ .3912 

10.4 

4- . 3530 

+ . 3593 

+ . 3657 

+ .3720 

+ . 3784 

+.3847 

+ .3911 

+ . 3974 

10.5 

+ .3585 

+ . 3649 

+ .3714 

+ . 3778 

+ . 3843 

+ . 3907 

+ .3972 

+ .4036 

10.6 

+ . 3640 

+ . 3706 

+ .3771 

+ . 3836 

+ .3902 

+ . 3967 

+ . 4033 

+ .4098 

10.7 

+.3695 

+ .3762 

+ .3828 

+ . 3895 

+ .3961 

+ . 4027 

+ . 4094 

+ .4160 

10.8 

+ . 3750 

+ .3818 

+ . 3885 

+ .3953 

+ . 4020 

+ . 4088 

+ .4155 

+ .4222 

10.9 

+ . 3806 

+ . 3874 

+ . 3942 

+ .4011 

+ . 4079 

+ .4148 

+ .4216 

+ .4284 

11.0 

+ .3861 

+ . 3930 

+ . 4000 

+ .4069 

+ .41.38 

+ .4208 

+ .4277 

+ .4347 

11.1 

+ .3916 

+ . 3986 

+ . 4057 

+ .4127 

+ .4198 

+.4268 

+ .4338 

+ . 4409 

11.2 

+ .3971 

+ . 4042 

+ .4114 

+ .4185 

+ .4257 

+ .4328 

+ .4399 

+ .4471 

11.3 

+ . 4026 

+ . 4099 

+ .4171 

+ .4243 

+ .4316 

+ . 4388 

+ . 4460 

+ .4533 

11.4 

4 .4081 

+ .4155 

+ . 4228 

+ .4301 

+ .4375 

+ .4448 

+ .4522 

+ .4595 

11.5 

f-.4136 

+ .4211 

+ .4285 

+ .4360 

+ .4434 

-r . 4508 

+ .4583 

+ .4657 

11.6 

+ .4192 

+ .4267 

+ .4342 

+ .4418 

+ .4493 

+ .4568 

+ .4644 

+ .4719 

11.7 

+ . 4247 

+ .4323 

+ . 4400 

+ .4476 

+ . 4552 

+ . 4629 

+ .4705 

+ .4781 

11.8 

4 . 4302 

+ .4379 

+ .4457 

+ .4534 

+ .4611 

+ . 4689 

+ . 4766 

+ .4843 

11.9 

+ .4357 

+ .4435 

+ .4514 

+ . 4592 

+ . 4670 

+ .4749 

+ . 4827 

+ . 4905 

12.0 

+ .4412 

+ .4492 

+ .4571 

+ .4650 

+ .4730 

+ . 4809 

+ . 4888 

+ .4968 

12.1 

+ . 4467 

+ .4548 

+ . 4628 

+.4708 

+ . 4789 

+ . 4869 

+ .4949 

+ . 5030 

12.2 

+ .4523 

+ . 4604 

+ .4685 

+ .4766 

+ .4849 

+ .4929 

+ .5010 

+ .5092 

12.3 

+ .4578 

+ . 4660 

+ .4742 

+.4825 

+ . 4907 

+ .4989 

+.5072 

+ .5154 

12.4 

+ . 4633 

+ .4716 

+ .4799 

+ .4883 

+ . 4966 

+ . 5049 

+ .5133 

+ .5216 

12.5 

+ . 4688 

+ .4772 

+ .4857 

+ .4941 

+ . 5025 

+ .5109 

+ .5194 

+ . 5278 

12.6 

+ . 4743 

+ .4828 

+ .4914 

+ . 4999 

+ .5084 

+ .5170 

+ . 5255 

+ . 5340 

12.7 

+ . 4798 

+ .4885 

+ .4971 

+ . 5057 

+ .5143 

+ .5230 

+ .5316 

H - . 5402 

12.8 

+ . 4853 

+ .4941 

+ . 5028 

+ .5115 

+ . 5202 

+ . 5290 

+ . 5377 

+ .5464 

12.9 

+ . 4909 

+ .4997 

+ . 5085 

+ .5173 

+ . 5262 

+ . 5350 

+ .5438 

+ . 5526 

13.0 

+ .4964 

+ . 5053 

+ .5142 

+ . 5232 

+ .5321 

+ .5410 

+ .6499 

+ . 5588 

13.1 

+ .5019 

+ .5109 

+ .5199 

+ . 5290 

+ . 5380 

+ .5470 

+ . 5560 

+ . 5651 

13.2 

+ . 5074 

+ .5165 

+ . 5256 

+ . 5348 

+ . 5439 

+ . 5530 

+ .5621 

+ .5713 

13.3 

+ .5129 

+ .5221 

+ .5314 

+ . 5406 

+ .5498 

+ . 5590 

+ . 5683 

+ .5775 

13.4 

+ .5184 

+ . 5278 

+ .5371 

+.5464 

+ .5557 

+ .5650 

+ . 5744 

+ . 5837 

13.5 

+ . 5240 

+ . 5334 

+ . 5428 

+ .5522 

+ .5615 

+ .5711 

+ . 5805 

+ . 5899 

13.6 

+ . 5295 

+ . 5390 

+ .5485 

+ .5580 

+ . 5675 

+ .5771 

+ . 5866 

+ . 5961 

13.7 

+ . 5350 

+ .5446 

+ . 5542 

+ . 5638 

+ .5735 

+ .5831 

+ .5927 

+ . 6023 

13.8 

+ . 5405 

+ . 5502 

+ . 5599 

+ . 5697 

+ . 5794 

+ .5891 

+ . 5988 

+ . 6085 

13.9 

+ .5460 

+ . 5558 

+ . 5656 

+ .5755 

+ . 5853 

+ .5951 

+ . 6049 

+ .6147 

14.0 

+ . 551 5 

+ .5614 

+ .5714 

+ .5813 

+ .5912 

+ .6011 

+ .6110 

+ . 6209 


* Before using this table, it is important that the descriptive matter preceding Table VI be read 


carefully. 
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♦Table VIII 

Glass Electrode and Saturated Calomel Electrode 


e = . 000198322 T (pH-7) where e = Electrode potential in volts 

T= Absolute temperature 



Volt 

Volt 

Volt 

Volt 

Volt 

Volt 

Volt 

Volt 

pH 

5®C 

10 ° C 

1 . 5 ° G 

20 ° C 

2 . 5 ° C 

30 ° C 

3 . 5 ° G 

40 ° C 

0 

-.3861 

- . 3930 

- . 4000 

-.4069 

-.4138 

- . 4208 

-.4277 

- .4347 

.1 

- . 3806 

- . 3874 

-.3942 

-.4011 

-.4079 

-.4148 

-.4216 

- . 4284 

.2 

- . 3750 

-.3818 

- . 3885 

- . 3953 

- . 4020 

-.4088 

-.4155 

- . 4222 

.3 

- . 3695 

- . 3762 

- . 3828 

-.3895 

-.3961 

- . 4027 

- . 4094 

-.4160 

.4 

- . 3640 

-.3706 

-.3771 

-.3836 

- . 3902 

- . 3967 

-.4033 

- . 4098 

.5 

-.3585 

- . 3649 

-.3714 

-.3778 

- . 3843 

- . 3907 

- . 3972 

- . 4036 

.6 

- . 3530 

- . 3593 

- . 3657 

- . 3720 

-.3784 

- . 3847 

-.3911 

- . 3974 

.7 

- . 3475 

- . 3537 

- . 3600 

- . 3662 

- . 3724 

-.3787 

- . 3849 

-.3912 

.8 

- . 3420 

-.3481 

-.3542 

- . 3604 

-.3665 

-.3727 

- . 3788 

- .3850 

.9 

- . 3364 

-.3425 

-.3485 

- . 3546 

- . 3606 

- . 3667 

- . 3727 

- . 3788 

1 .0 

- . 3309 

- . 3369 

- . 3428 

- . 3488 

-.3547 

- . 3607 

- . 3666 

- . 3726 

1.1 

- . 3254 

-.3313 

-.3371 

- . 3430 

-.3488 

-.3547 

-.3605 

- . 3664 

1.2 

-.3199 

- . 3256 

-.3314 

-.3371 

-.3429 

- . 3486 

-.3544 

- . 3601 

1 .3 

-.3144 

- . 3200 

- . 3257 

-.3313 

- . 3370 

- . 3426 

- . 3483 

- . 3539 

1.4 

- . 3089 

-.3144 

- . 3200 

- . 3255 

-.3311 

- . 3366 

-.3422 

- .3477 

1.5 

-.3033 

- . 3088 

-.3142 

-.3197 

-.3252 

- . 3306 

-.3361 

-.3415 

1.6 

- . 2978 

- . 3032 

- . 3085 

-.3139 

-.3192 

- . 3246 

- . 3300 

- . 3353 

1,7 

- . 2923 

-.2976 

- . 3028 

- . 3081 

-.3133 

-.3186 

-.3238 

- . 3291 

1.8 

- . 2868 

- . 2920 

- . 2971 

- . 3023 

- . 3074 

-.3126 

- .3177 

- .3229 

1.9 

-.2813 

- . 2863 

-.2914 

-.2964 

-.3015 

- . 3066 

-.3116 

- .3167 

2.0 

-.2758 

-.2807 

-.2857 

- . 2906 

-.2956 

- . 3006 

- . 3055 

- .3105 

2.1 

- . 2702 

-.2751 

-.2800 

- . 2848 

- . 2897 

-.2945 

- . 2994 

- . 3043 

2.2 

-.2647 

-.2695 

-.2743 

-.2790 

- . 2838 

- .2885 

-.2933 

- . 2980 

2.3 

- . 2592 

- . 2639 

-.2685 

- . 2732 

-.2779 

- . 2825 

- . 2872 

-.2918 

2.4 

-.2537 

- . 2583 

- . 2628 

- . 2674 

-.2720 

-.2765 

-.2811 

- .2856 

2.5 

- . 2482 

- . 2526 

-.2571 

-.2616 

-.2660 

-.2705 

- , 2750 

- . 2794 

2.6 

- . 2427 

- . 2470 

-.2514 

- . 2558 

-.2601 

-.2645 

- . 2689 

-.2732 

2.7 

- . 2372 

-.2414 

-.2457 

- . 2500 

-.2542 

-.2585 

- . 2627 

- . 2670 

2.8 

-.2316 

-.2358 

-.2400 

-.2441 

-.2483 

-.2525 

-.2566 

- . 2608 

2.9 

-.2261 

- . 2302 

- . 2343 

- . 2383 

- . 2424 

-.2465 

-.2505 

- .2546 

3.0 

-.2206 

- . 2246 

-.2285 

-.2325 

- . 2365 

- . 2404 

- . 2444 

- . 2484 

3.1 

-.2151 

-.2190 

-.2228 

- . 2267 

- . 2306 

- . 2344 

- . 2383 

- . 2422 

3.2 

- . 2096 

-.2134 

-.2171 

- . 2209 

- . 2247 

- . 2284 

- . 2322 

- . 2360 

3.3 

- . 2041 

- . 2077 

-.2114 

-.2151 

-.2187 

- . 2224 

-.2261 

- . 2298 

3.4 

-.1986 

- . 2021 

- . 2057 

-.2093 

-.2128 

-.2164 

- . 2200 

-.2235 

3.5 

-.1930 

-.1965 

- . 2000 

-.2034 

- . 2069 

-.2104 

-.2139 

-.2173 

3.6 

-.1875 

-.1909 

-.1943 

-.1976 

-.2010 

- . 2044 

-.2078 

-.2111 

3.7 

-.1820 

-.1853 

-.1886 

-.1918 

-.1951 

-.1984 

-.2016 

-.2049 

3.8 

-.1765 

-.1797 

-.1828 

-.1860 

-.1892 

-.1924 

-.1955 

-.1987 

3.9 

-.1710 

-.1740 

-.1771 

-.1802 

-.1833 

-.1863 

-.1894 

-.1925 

4.0 

-.1655 

-.1684 

-.1714 

-.1744 

-.1774 

-.1803 

-.1833 

-.1863 

4.1 

-.1599 

-.1628 

-.1657 

-.1686 

-.1714 

-.1743 

-.1772 

-.1801 

4.2 

- . 1 544 

-.1572 

-.1600 

-.1628 

-.1655 

-.1683 

-.1711 

-.1739 

4.3 

-.1489 

-.1516 

-.1543 

-.1569 

-.1596 

-.1623 

-.1650 

-.1677 

4.4 

-.1434 

-.1460 

-.1486 

-.1511 

-.1537 

- . 1 563 

-.1589 

-.1614 

4.5 

-.1379 

-.1404 

-.1428 

-.1453 

-.1478 

-.1503 

-.1528 

-.1552 


♦ Before using Tables VI, VII and VIII, it is important that the descriptive matter preceding Table VI 
be read carefully. 

Reprinted from Standard Conversion Tables, Standard Part 110T4 by permission of the publishers, 
Leeds and Northrup Company, Philadelphia, Pa. 
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Table VIII ( Continued ) * 

Glass Electrode and Saturated Calomel Electrode 


Volt . 

Volt . 

Volt 

Volt 

Volt 

Volt 

Volt 

Volt 

pH 

5 °C 

10 ° G 

15 ° C 

20 ° G 

25 ° G 

30 ° G 

35 ° G 

40 ° G 

4.6 

-.1324 

-.1347 

-.1371 

-.1395 

-.1419 

-.1443 

-.1466 

-.1490 

4.7 

-.1268 

-.1291 

-.1314 

-.1337 

-.1360 

-.1383 

-.1405 

-.1428 

4.8 

-.1213 

-.1235 

-.1257 

-.1279 

-.1301 

-.1322 

-.1344 

-.1366 

4.9 

- . 1 1 58 

-.1179 

-.1200 

-.1221 

-.1242 

-.1262 

-.1283 

-.1304 

5.0 

-.1103 

-.1123 

-.1143 

-.1163 

-.1182 

-.1202 

-.1222 

-.1242 

5.1 

-.1048 

-.1067 

-.1086 

-.1104 

-.1123 

-.1142 

-.1161 

-.1180 

5.2 

- . 0993 

-.1011 

-.1028 

-.1046 

-.1064 

-.1082 

-.1100 

-.1118 

5.3 

- . 0938 

- . 0954 

-.0971 

- . 0988 

-.1005 

-.1022 

-.1039 

-.1056 

5.4 

- . 0882 

- . 0898 

-.0914 

- . 0930 

- . 0946 

- . 0962 

- . 0978 

- . 0994 

5.5 

- . 0827 

-.0842 

- . 0857 

- . 0872 

-.0887 

-.0902 

-.0916 

- . 0931 

5.6 

- . 0772 

- . 0786 

- . 0800 

-.0814 

- . 0828 

-.0842 

- . 0855 

- . 0869 

5.7 

-.0717 

-.0730 

-.0743 

- . 0756 

- . 0769 

•-.0781 

-.0794 

- . 0807 

5.8 

- . 0662 

- . 0674 

- . 0686 

- . 0698 

-.0709 

-.0721 

-.0733 

- . 0745 

5.9 

- . 0607 

-.0618 

- . 0628 

-.0639 

- . 0650 

-.0661 

-.0672 

-.0683 

6.0 

-.0552 

-.0561 

-.0571 

- . 0581 

-.0591 

-.0601 

-.0611 

- . 0621 

6.1 

-.0496 

-.0505 

-.0514 

-.0523 

-.0532 

-.0541 

-.0550 

- . 0559 

6.2 

- . 044 1 

- . 0449 

-.0457 

-.0465 

-.0473 

-.0481 

-.0489 

- . 0497 

6.3 

- . 0386 

-.0393 

- . 0400 

-.0407 

-.0414 

- . 0421 

- . 0428 

-.0435 

6.4 

-.0331 

-.0337 

-.0343 

-.0349 

-.0355 

-.0361 

- . 0367 

- . 0373 

6.5 

- . 0276 

-.0281 

-.0286 

-.0291 

-.0296 

-.0301 

- . 0306 

-.0310 

6.6 

-.0221 

- . 0225 

- . 0228 

-.0232 

-.0236 

- . 0240 

-.0244 

- . 0248 

6.7 

-.0165 

-.0168 

-.0171 

-.0174 

-.0177 

-.0180 

-.0183 

-.0186 

6.8 

-.0110 

-.0112 

-.0114 

-.0116 

-.0118 

-.0120 

-.0122 

-.0124 

6.9 

- . 0055 

-.0056 

-.0057 

- . 0058 

-.0059 

- . 0060 

-.0061 

-.0062 

7.0 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

7.1 

+ . 0055 

+ .0056 

+ . 0057 

+ .0058 

+ .0059 

+ .0060 

+ . 0061 

+ .0062 

7.2 

+ .0110 

+ .0112 

+ .0114 

+ .0116 

+ .0118 

+ .0120 

+ .0122 

+ .0124 

7.3 

+ .0165 

+ .0168 

+ .0171 

+ .0174 

+ .0177 

+ .0180 

+ .0183 

+ .0186 

7.4 

+ .0221 

+ . 0225 

4 - . 0228 

+ .0232 

+ . 0236 

+ . 0240 

+ . 0244 

+ . 0248 

7.5 

+ .0276 

+ .0281 

+ . 0286 

+ . 0291 

+ .0296 

+ .0301 

+ . 0306 

+ .0310 

7.6 

+ .0331 

+ .0337 

+ . 0343 

+ .0349 

+.0355 

+ .0361 

+ . 0367 

+ .0373 

7.7 

+ . 0386 

+ .0393 

+ . 0400 

+ .0407 

+ .0414 

+ .0421 

+ . 0428 

+ . 0435 

7.8 

+ .0441 

+ . 0449 

+ . 0457 

+ .0465 

+ .0473 

+ .0481 

+ .0489 

+ . 0497 

7.9 

+ .0496 

+ . 0505 

+ .0514 

+ .0523 

+ .0532 

+ .0541 

+ . 0550 

+ . 0559 

8.0 

+ . 0552 

+ .0561 

+ .0571 

+ .0581 

+ .0591 

+ .0601 

+ .0611 

+ .0621 

8.1 

+ .0607 

+ .0618 

+ .0628 

+ .0639 

+ .0650 

+ .0661 

+ .0672 

+.0683 

8.2 

+ . 0662 

+ . 0674 

+ . 0686 

+ .0698 

+ . 0709 

+ .0721 

+ .0733 

+ .0745 

8.3 

+ .0717 

+ . 0730 

+ .0743 

+ .0756 

+ .0769 

+ .0781 

+ . 0794 

+ . 0807 

8.4 

+.0772 

-f . 0786 

+ . 0800 

+ .0814 

+ .0828 

+ .0842 

+ . 0855 

+ . 0869 

8.5 

+ . 0827 

+ .0842 

+ . 0857 

+ .0872 

+ . 0887 

+ .0902 

+ .0916 

+ .0931 

8.6 

+ . 0882 

+ . 0898 

+.0914 

+ .0930 

+ .0946 

+ .0962 

+.0978 

+ .0994 

8.7 

+ .0938 

+ . 0954 

+ .0971 

+ .0988 

+ .1005 

+ .1022 

+ .1039 

+ .1056 

8.8 

+ .0993 

+ .1011 

+ .1028 

+ .1046 

+ .1064 

+ .1082 

+ .1100 

+ .1118 

8.9 

+ .1048 

+ .1067 

+ .1086 

+ .1104 

+ .1123 

+ .1142 

+ .1161 

+ .1180 

9.0 

+ .1103 

+ .1123 

+ .1143 

+ .1163 

+ .1182 

+ .1202 

+ .1222 

+ .1242 

9.1 

+ . 1 1 58 

+ .1179 

+ .1200 

+ .1221 

+ .1242 

+ .1262 

+ .1283 

+ .1304 ^ 

9.2 

+ .1213 

+ .1235 

+ . 1 257 

+ .1279 

+ .1301 

+ .1322 

+ .1344 

+ . 1 666 

9.3 

+ .1268 

+ .1291 

+ .1314 

+ .1337 

+ .1360 

+ .1383 

+ .1405 

+ .1428 

9.4 

+ .1324 

+ .1347 

+ .1371 

+ .1395 

+ .1419 

+ .1443 

+ .1466 

+ .1490 

9.5 

+ .1379 

+ .1404 

+ .1428 

+ .1453 

+ .1478 

+ .1503 

+ .1528 

+ .1552 


* Before using this table, it is important that the descriptive matter preceding Table VI be read 


carefully. 

{Completed on following page.) 
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Table VIII (Continued) * 

Glass Electrode and Saturated Calomel Electrode 


Volt 

Volt 

Volt 

Volt 

Volt 

Volt 

Volt 

Volt 

pH 

5*^ C 

10® G 

l.'i®C 

20® C 

25® C 

30® C 

3.5° C 

40® G 

9.6 

+ .1434 

+ .1460 

+ .1486 

+ .1511 

+ .1537 

+ .1563 

+ . 1 589 

+ .1614 

9.7 

+ .1489 

+ .1516 

+ .1543 

+ .1569 

+ .1596 

+ .1623 

+ .1650 

+ .1677 

9.8 

+ .1544 

+ .1572 

+ .1600 

+ .1628 

+ .1655 

+ .1683 

+ .1711 

+ .1739 

9.9 

+ .1599 

+.1628 

+ .1657 

+.1686 

+ .1714 

+ .1743 

+.1772 

+ .1801 

10.0 

+.1655 

+ .1684 

+ .1714 

+ .1744 

+ .1774 

+ .1803 

+ .1833 

+ .1863 

10.1 

+ .1710 

+ .1740 

+ .1771 

+ .1802 

+ .1833 

+ .1863 

+ .1894 

+ .1925 

10.2 

+ .1765 

+ .1797 

+ .1828 

+ .1860 

+ .1892 

+ .1924 

+ .1955 

+ .1987 

10.3 

+ .1820 

+ .1853 

+ .1886 

+ .1918 

+ .1951 

+ .1984 

+ .2016 

+ .2049 

10.4 

+ .1875 

+ .1909 

+ .1943 

+ .1976 

+ .2010 

+ . 2044 

+ . 2078 

+ .2111 

10.5 

+ .1930 

+ .1965 

+ .2000 

+ .2034 

+ .2069 

+ .2104 

+ .2139 

+ .2173 

10.6 

+ .1986 

+ . 2021 

+ . 2057 

+ .2093 

+ .2128 

+ .2164 

+ . 2200 

+ . 2235 

10.7 

+ .2041 

+ . 2077 

+ .2114 

+ .2151 

+ .2187 

+ . 2224 

+ .2261 

+ . 2298 

10.8 

+ . 2096 

+ .2134* 

+ .2171 

+ . 2209 

+ .2247 

+ . 2284 

+ . 2322 

+ . 2360 

10.9 

+ .2151 

+ .2190 

+ . 2228 

+ .2267 

+ .2306 

+ . 2344 

+ .2383 

+ . 2422 

11.0 

+ .2206 

+ .2246 

+ . 2285 

+ .2325 

+ . 2365 

+ .2404 

+ . 2444 

+ . 2484 

11.1 

+ .2261 

+ . 2302 

+ .2343 

+ . 2383 

+ . 2424 

+ . 2465 

+ . 2505 

+ .2546 

11.2 

+ .2316 

+ . 2358 

+ . 2400 

+ .2441 

+ . 2483 

+ . 2525 

+ .2566 

+ . 2608 

11.3 

+ .2372 

+ .2414 

+ . 2457 

+ .2500 

+ .2542 

+ . 2585 

+ . 2627 

+ . 2670 

11.4 

+ .2427 

+ .2470 

+ .2514 

+ . 2558 

+ .2601 

+ .2645 

+ . 2689 

+ . 2732 

11.5 

+ .2482 

+ .2526 

+ .2571 

+ .2616 

+ . 2660 

+ . 2705 

+ .2750 

+ . 2794 

11.6 

+ . 2537 

+ . 2583 

+ . 2628 

+ . 2674 

+ . 2720 

+ .2765 

+ .2811 

+ .2856 

11.7 

+ . 2592 

+ . 2639 

+ . 2685 

+ .2732 

+ . 2779 

+ . 2825 

+ .2872 

+ .2918 

11.8 

+ .2647 

+ . 2695 

+ . 2743 

+ .2790 

+ . 2838 

+ . 2885 

+ . 2933 

+ .2980 

11.9 

+ .2702 

+ .2751 

+ . 2800 

+ . 2848 

+ . 2897 

+ . 2945 

+ . 2994 

+ . 3043 

12.0 

+ .2758 

+ . 2807 

+ . 2857 

+ .2906 

+ .2956 

+ .3006 

+ . 3055 

+ .3105 

12 1 

+ .2813 

+ .2863 

+ .2914 

+ .2964 

+ .3015 

+ . 3066 

+ .3116 

+ .3167 

:2.2 

+ . 2868 

+ . 2920 

+ . 2971 

+ . 3023 

+ . 3074 

+ .3126 

+ .3177 

+ .3229 

12.3 

+ . 2923 

+ . 2976 

+ . 3028 

+ .3081 

+ .3133 

+ .3186 

+ . 3238 

+ .3291 

12.4 

+ . 2978 

+ .3032 

+ . 3085 

+ .3139 

+ .3192 

+ . 3246 

+ . 3300 

+ . 3353 

12.5 

+ .3033 

+ .3088 

+ .3142 

+ .3197 

+ . 3252 

+ . 3306 

+ .3361 

+ .3415 

12.6 

+ . 3089 

+ .3144 

+ . 3200 

+ .3255 

+ .3311 

+ . 3366 

+ . 3422 

+ . 3477 

12.7 

+ .3144 

+ .3200 

+ . 3257 

+ .3313 

+ .3370 

+ . 3426 

+ . 3483 

+ . 3539 

12.8 

+ .3199 

+ . 3256 

+ .3314 

+ .3371 

+ . 3429 

+ . 3486 

+ . 3544 

+ . 3601 

12.9 

+ .3254 

+ .3313 

+ .3371 

+ . 3430 

+ . 3488 

+ .3547 

+ . 3605 

+ . 3664 

13.0 

+ .3309 

+ .3369 

+.3428 

+ .3488 

+ .3547 

+ . 3607 

+ . 3666 

+ . 3726 

13.1 

+ . 3364 

+ . 3425 

+ . 3485 

+ .3546 

+ .3606 

+ . 3667 

+ . 3727 

+ .3788 

13.2 

+ . 3420 

+ .3481 

+ .3542 

+ .3604 

+ . 3665 

+ . 3727 

+ . 3788 

+ .3850 

13.3 

+ .3475 

+ . 3537 

+ . 3600 

+ .3662 

+ . 3724 

+ . 3787 

+ . 3849 

+ .3912 

13.4 

+.3530 

+ .3593 

+ . 3657 

+ .3720 

+ . 3784 

+ . 3847 

+ .3911 

+ . 3974 

13.6 

+ .3585 

+ . 3649 

+ .3714 

+ .3778 

+ . 3843 

+ . 3907 

+ .3972 

+ . 4036 

13.6 

+ . 3640 

+ . 3706 

+ .3771 

+ . 3836 

+ . 3902 

+ . 3967 

+ .4033 

+ . 4098 

13.7 

+ .3695 

+ . 3762 

+ . 3828 

+ . 3895 

+ .3961 

+ .4027 

+ .4094 

+ .4160 

13.8 

+.3750 

+ .3818 

+ . 3885 

+ . 3953 

+ .4020 

+ .4088 

+ .4155 

+ . 4222 

13.9 

+ .3806 

+ . 3874 

+ . 3942 

+ .4011 

+ .4079 

+ .4148 

+ .4216 

+ . 4284 

14.0 

+ . 3861 

+ . 3930 

+ . 4000 

+ .4069 

+ .4138 

+ . 4208 

+ .4277 

+ .4347 


♦Before using this table. It is important that the descriptive matter preceding Table VI be read carefully. 
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The relationships invoh ed in the metal oxide system may be expressed by the 
following equations: 

Sb-\-3HzO=^Sb{OH),+3m+3e- 

nT,_^{Sb(oiD,)(my 


The E.M.F. relationships can be expressed in another equation; 

E = Eo--p- log Aw -f ^ log A* -f log {H+) 


where Aw is the ionization constant of water and Kb is the solubility product of the 
sparingly soluble metal comjxjund. For the equation to reduce to the form 

BT 

E = constant -\r-p- log (//+) 


it is necessary that the activity of the water remain constant and the solution remain 
saturated with the oxide. For an industrial electrode of moderate accuracy when used 
in aqueous solutions in contact with air, there is evidence that enough oxide is formed 
according to the equation ^Sb-{~30z-\-xHz0 = 2 Sb 20 i xHz0, so that further addition 
of tlie metal oxide to the aqueous solution is unnecessary. 

For an antimony-saturated calomel electrode system used in air-saturated, agitated 
buffer solutions at 25°C., the following equations apply: 

From 3 to 7 pH: E— —0. 008-^0. 059pH 

From 7 to llpH: 0 .050 +0 .051pH 

When involved in low salt concentrations, as in water treatment applications at 25®C., 
the following equations apply; 

From 3 to 6 pH: E— —0 .02^+0 .056pH 

From 6 to 8 pH: A non-linear relationship 

From 8 to llpH: E= ~0 .071+0 .OGOpH 

The temperature coefTicient of the antimony-saturated calomel electrode system 
varies with the pH value of the buffer and is of the order of 0.00115 volt per 1°C. at 
3 pH, 0.00210 volt per 1°C. at 7 pH, and 0.00344 volt per 1°C. at 12 pH. 

Reproducible pH measurements may be made in ordinary solutions to ± 0.15 
pH over the pH rang:e of 3 to 11. The electrode is rugged and, since the electrode 
system is of low resistance, the problem of electrical leakage and pick-up is min- 
imized. 


NOTES ON THE ANTIMONY ELECTRODE 

Impurities in the metal electrode tend to decrease the stability of the electrode 
system especially in the acid range. The presence of small amounts of copper is 
particularly harmful. Antimony of sufficient purity can be obtained by electrolyzing 
a solution composed of antimony oxide dissolved in hydrofluoric acid. 

The E.M.F. -pH relationships of the antimony electrode are influenced by (f) 
the nature of the etetrode surface; (2) concentration of dissolved air or oxygen; {3) 
agitation at the electrode surface; (4) nature and concentration of dissolved salts; and, 
(5) temperature of the system. 

The E.M.F. of the electrode system gradually drifts until the surface of the elec- 
trode has become etched. Continuous exposure to aqueous solutions containing air 
results in a deeply etched surface with the possibility of occluding impurities. 
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The tendency towards instability in the acid range when the concentration of 
dissolved oxygen is low, and the failure of the electrode to follow the Nernst equation 
in the alkaline range when dissolved oxygen is present, is characteristic of the anti- 
mony electrode. The extent of the influence of agitation depends upon the pH, the 
temperature, the nature of the solution, and the concentration of the dissolved oxygen 
and is more critical in a solution of low salt content. 

Dilute solutions of hydrogen peroxide, potassium permanganate, and sodium 
chromate result in low pH values. Good results have been reported with dilute solu- 
tions of sodium sulfide and sulfite. Traces of copper in acid solution cause large devia- 
tions and for reliable results the copper content should be below 0.1 part per million. 
The presence of metals less electropositive than antimony cause a similar behavior. 
As yet, no systematic study of the possible salt errors of the antimony electrode has 
been published but there are indications that these errors may be serious with con- 
centrations above one molar. 

Gf. Perley, Irid. Eng. Chem., Anal. Ed. ii, 316-23 {1939), 


COMPOSITION AND pH OF MacILVAINE’S BUFFER 

MIXTURES 


Cf. T. C. Macllvaine, J. Biol. Chem., 49, 183 {1921)-, 

C. J. Schollenberger, The Chemist- Analyst, 19 No. 3, 8 (1930), 


Stock solution A, 0.2AI disodium 
phosphate: Dissolve 145 g. C. P. clear 
crystals in 2 liters COa-free water. 
Titrate 10 ml. with 0.1 NllCl and a drop 
of methyl orange indicator to match 
the tint shown by 30 ml. of a solution 
containing 2.28 g. C. P. KH 2 PO 4 and 
1.00 g, C. P. NaCl in 250 ml. HaO. 
Adjust solution A to require 20.00 ml. 
0.1 N HCl in a repeating titration. 

Stock solution B, O.IM citric acid: 
Dissolve 45 g. C. P. clear crystals and 


dilute to 2 liters’. Titrate 10 ml. with 
O.lATNaOH (carbonate-free) and phen- 
olphthalein indicator, and adjust solu- 
tion B to require 30.00 ml. in a repeating 
titration. To preserve solutions A and 
B, about 0 . 1 % of toluene may be added. 

To prepare the bulfer mixtures, 
measure into a test tube the required 
volume of solution A for the desired 
pH, as shown in the table below, and 
add sufficient solution B to madte the 
total volume exactly 10.00 ml. 


pH 

ml. 

A 

pH 

ml. 

A 

pH 

ml. 

A 

pH 

ml. 

A 

pH 

ml. 

A 

2.2 

0.20 

3.4 

2.85 

4.6 

4.67 

5.8 

6.05 

7.0 

8.24 

2.4 

0.62 

3.6 

3.22 

4.8 

4.93 

6.0 

6.32 

7.2 

8.70 

2.6 

1.09 

3.8 

3.55 

5.0 

5.15 

6.2 

6.61 

7.4 

9.09 

2.8 

1.58 

4.0 

3.85 

5.2 

5.36 

6.4 

6.92 

7.6 

9.37 

3.0 

2.05 

4.2 

4.14 

5.4 

5.57 

6.6 

7.27 

7.8 

9.58 

3.2 

2.47 

4.4 

4.41 

5.6 

5.80 

6.8 

7.72 

8.0 

9.73 
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ACID— BASE INDICATORS 

An acid-base indicator is a weak acid or a weak base, the undissociated form of 
which has another color and constitution than the iogenic form. An indicator does 
not change its color from the purely acid to the purely alkaline side at a definite 
hydrogen concentration, but the color change takes place over a certain range of 
hydrogen ion concentrations. This range is called the color change interval and is 
expressed in the term of pH (the negative logarithm of the hydrogen ion concen- 
tration). A great number of sul)stances show indicator properties although rel- 
atively few of them are practically applied for neutralization reactions and pH 
determinations. 


COLOR CHANGE AND pH INTERVAL OF THE MOST IMPORTANT IN 

DICATORS 

(See also Indicator Chart which follows) 


ScienLilic Name 

Trade Name 

Solvent 

Color 

Acid Basic 

pll Interval 

Sodium salt of diphenyl- 

Tropeolin 00 

Water 

Red 

Yellow 

1 .3-3.0 

a m i n 0 azo-/>- be n ze ne- 






sulfonic acid 






Thymolsulfonphthalein 

Thymol blue 

Water (-f NaOH) 

Red 

Yellow 

1 .2-2.8 

p-Dimethylaminoazo- 

Methyl yellow 

90% alcohol 

Red 

Yellow 

2. 9-4.0 

benzene 






Sodium salt of p- 

Methyl orange 

Water 

Red 

Orange- 

3.1 -4.4 

dimethylaminoazo- 




yellow 


benzene-sulfonic acid 






Tetrabromo phenol tetra- 

Tetrabromo- 

Water (4- NaOH) 

Yellow 

Blue 

3. 0-4. 6 

bromosulfonphthalein 

phenol blue 





Tetrabromo phenol- 

Bromophenol 

Water (4- NaOH) 

Yellow 

Blue- 

3. 0-4. 6 

sulfonphthalein 

blue 



violet 


Tetrabromo-m-cresol- 

Bromocresol- 

Water (4- NaOH) 

Yellow 

Blue 

3. 8-5. 4 

sulfonphthalein 

green 





Dimethylaminoazoben- 

Methyl red 

Water (4- NaOH) 

Red 

Yellow 

4. 4-6. 2 

zene-o-carboxylic 






acid 






Dichlorophenol- 

Chlorophenol 

Water (4- NaOH) 

Yellow 

Red 

4. 8-6. 4 

sulfonphthalein 

red 





Dibromophenol- 

Bromophenol 

Water (4- NaOH) 

Yellow 

Red 

5, 4-7.0 

sulfonphthalein 

red 





Dibromothymol- 

Bror.iothymol 

Water (4- NaOH) 

Yellow 

Blue 

6. 0-7. 6 

sulfonphthalein 

blue 





Phenolsulf on phthalein 

Phenol red 

Water (4- NaOH) 

Yellow 

Red 

6. 4-8.0 

Di methyl diamino phen- 

Neutral red 

90% alcohol 

Red 

Yellow- 

6. 8-8.0 

azinechloride 




orange 


m-Cresolsulfon phtha- 

m-Cresol purple 

Water (4- NaOH) 

Yellow 

Purple 

7. 4-9.0 

lein 






Thymoteulfon phtha- 

Thymol blue 

' Water (4- NaOH) 

Yellow 

Blue 

8. 0-9. 6 

lein 






Phenolphthalein 


90% alcohol 

Colorless 

Red 

8. 0-9. 8 

Thymolphthalein 


90% alcohol 

Yellow 

Blue 

9.3-10.5 

Sodium salt of p- 

Alizarine 

Water 

Yellow 

Red 

10.1-12.0 

nitranilineazosal- 

yellow 





icylic acid 







It should be emphasized that the 
intervals as given above hold for aqueous 
solutions. The chauracteristics of in- 
dicators vary with different solvents; 


e. g., in mixtures of water and alcohol. 
Therefore, in the measurement of pH 
in tinctures, a correction should be ap- 
plied for the effect of the medium. 





1120 


ACID— BASE INDICATORS 


Preparation and Properties of 
Indicator Solutions. — A useful con- 
centration of the indicator in the solution 
is of the order of 0.05 to 0.1%. Ordin- 
arily the addition of 0.1 to 0.2 cc. of 
such an indicator solution to 10 cc. of 
the liquid to be investigated will give 
satisfactory results. Five of the in- 
dicators listed above (tropeolin 00, 
methyl yellow, methyl orange, methyl 
red, and neutral red) behave like weak 
bases, whereas the others behave like 
weak acids. The sulfonphthaleins or- 
imnally introduced by Clark and Lubs 
(1917) and later extended by others 
(especially Barnett Cohen), are all 
indicators with very sharp color changes 
from yellow to intense red, blue or 
purple. Bromophenol blue in its trani- 
tion interval shows a so-caJled “dichro- 
ism,” the color of the indicator depending 
upon its concentration and the depth 
oi the layer observed. It appears blue 
in a thin layer of the solution, and 
purple when viewed through a greater 
depth. In the colorimetric determin- 
ation of pH this dichroism is very 
objectionable. Often the solution under 
examination contains substances which 
alfect the h’ght absorption of the in- 
dicator (alcohol, alkaloids; in alcoholic 
medium the color change is from yellow 
to blue); moreover, the indicator cannot 
be used in turbid solutions. When a 
layer of the liquid is viewed only a 
small amount of light from the bottom of 
the cell reaches the eye. Most of the 
light enters the cell through the side, is 
reflected by the particles and thus pro- 


duces the effect of a thin layer of liquid 
with the accompanying blue color. A 
comparison of the color with that of 
the indicator in a clear buffp solution 
is scarcely possible, for a thin layer of 
fluid would have to be taken. Fortun- 
ately, Harden and Drake (Jour. Am. 
Chem. Soc., 51, 562 (1929) ) found that 
tetrabromophenol - tetrabromosulfonph- 
thalein is a good substitute for bromo- 
phenol blue since it shows the same color 
change without the objectional dichro- 
ism. 

As a rule, water can be used as a 
solvent for indicators, but methyl 
yellow and the phthaleins must be dis- 
solved in 90% alcohol. The various sul- 
fonphthaleins and methyl red must be 
neutralized with sodium hydroxide be- 
fore they are soluble in water. The for- 
mer behave as dibasic acids, the in- 
dicator properties being determined by 
the magnitude of the second ionization 
constant. For most purposes it is suf- 
ficient to neutralize the strong sulfonic 
group, except that in cases where the 
H of practically unbuffered solutions 
ave to be measured, then more atten- 
tion must be peiid to the proper prepa- 
ration of the indicator solution. To pre- 
pare an indicator solution, 100 mg. of 
the indicator are rubbed in an agate 
mortar with the amount of 1/20N sodium 
hydroxide specified in the table below. 
After solution of the indicator has taken 
place, sufficient water is added to make 
the volume 100 cc. (0.1%) or 200 cc. 
(0.05%). 


Indicator 

Molecular 

Weight 

cc. 1/20 N NaOH per 

100 mg. of Indicator 

Thymol blue 

466 

4.3 

Tetrabromophenol blue 

986 

2.0 

Bromophenol blue 

669 

3.0 

Bromocresol green 

698 

2.9 

Methyl red 

269 

7.4 

Chlorophenol red 

423 

4.7 

Bromothymol blue 

624 

3.2 

Phenol red 

354 

5.7 

m-Cresol purple 

382 

5.2 


Colorimetric Determination of pH 
with Selected Buffer Mixtures. — 
The colorimetric determination of pH 
is based upon the principle that if an 
indicator be added to different solutions 


and it assumes the same transition 
shade, then such solutions are supposed 
to have the same pH, To the solutions, 
the pH of which is to be determined, a 
measured volume of a suitable indicator 
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is added and the color cornpared with 
that of the same indicator in solutions 
of known pH. The method, therefore, 
is a comparison procedure the accuracy 
of which depends primarily upon the 
correctness of the standard reference 
solutions. The pH of the latter is de- 
termined by means of the hydrogen 
electrode. The standcu'dization according 
to the potentiometric method is, there- 
fore, the primary procedure upon which 
the colometric procedure rests. Such 
standard reference solutions are called 
"'buffer-mixtures.'' Buffer solutions of 
various compositions have been de- 
scribed in the literature (compare 
Clark, The Determination of Hydrogen 
Ions, Baltimore, Md., 1928; Kolthoff, 
Indicators, translated by Fiu'man); the 
most popular set of buffers is that of 
Clark and Lubs which is given below. 

Preparation of Buffer Solutions. — 
Purity of Materials. 

Hydrochloric acid, 0.2 N and 0 . 1 TV, 
ordinary C. P. grade prepared and 
standardized according to the usual 
volumetric procedure. (Cf. Section on 
Standard Solutions. ) 

Sodium hydroxide, 0.1 N, prepared 


carbonate free and standardized ac- 
cording to the usual volumetric pro- 
cedure. 

Potassium acid phthalate, KHC 8 H 4 O 4 , 
M = 204.2. The C. P. product com- 
mercially available is of sufficient 
purity. It can be recrystallized from 
water and dried at 110-120°C. The 
purity of the material must be checked 
by a titration with standardized sodium 
hydroxide using phenol phthalein or 
thymol blue as an indicator. A 0.1 molar 
solution of the salt is prepared as a 
stock solution. 

Monopotassium phosphate, KH2PO4, 
M=136.2. The C. P. salt commercially 
available is recry staUized twice from 
water and dried at 110-120°C. A 0.1 
molar solution of the salt is prepared as 
a stock solution. 

Potassium chloride, KCl, M = 74.6, 
The C. P. product is recrystallized twice 
from water and is dried at 120°. 

Boric acid, HsBOj, M==62.0. The 
C. P. product is recrystallized from water 
and dried in the air. A 0.1 molar so- 
lution of boric acid in 0.1 molar potas- 
sium chloride is prepared as a stock 
solution. 


COMPOSITION AND pll OF CLARK AND LUBS BUFFER MIXTURES 

AT 20"C. 



Compo.sit.ion 


pH 

48.5 cc 0.2 

N HCI -f 25 cc 0.2 N KCl diluted to 100 cc 

1 .0 

32.25 cc 


” ” ” 

1.2 

20.75 cc 


” ” ” ” 

1 .4 

13.15 cc 


” »» »» M 

1 .6 

8.3 cc 


», -T ,, 

1.8 

5.3 cc 


11 11 11 11 

2.0 

3.35 cc 


1' 11 11 11 

2.2 

46.70 cc 0.1 

N HCI + 50 cc 0.1 yVf KHC 8 H 4 O 4 diluted to 100 cc 

2.2 

39.60 cc 


” ” ” 

2.4 

32 . 95 cc 


” ” ” ” 

2.6 

26.42 cc 

91 11 


2.8 

20.32 cc 

11 11 


3.0 

14.70 cc 



3.2 

9.90 cc 

11 11 

” ” ” ” 

3.4 

5.97 cc 



3.6 

2.63 cc 

11 11 


3.8 

0.40 cc 0.1 

N NaOH 4- 50 cc 0.1 

M KHC 8 H 4 O 4 diluted to 100 cc 

4.0 

3.70 cc 



4.2 

7.50 cc 



4.4 

12.15 cc 


11 11 11 11 

4.6 

17.70 cc 


11 11 1* 11 

4.8 

23 . 85 cc 

11 1« 

11 11 11 

5.0 

29.95 cc 

11 11 

11 11 11 Ji 

5.2 
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1 Composi tion 1 

35.45 CC0.1 

N NaOH 50 cc 0 

.1 M KHCSH 4 O 4 diluted to 100 cc 

5.4 

39.85 cc 




5.6 

43.00 cc 




5.8 

45.45 cc 




6.0 

5.70 cc 0. 

N NaOH -f 50 cc 0 . 

1 M KH 2 PO 4 diluted to 100 cc 

6.0 

8 . 60 cc 




6.2 

12.60 cc 




6.4 

17.80 cc 

»» »» 


>» »» 

6.6 

23.65 cc 

»» >» 

>» >» 


6.8 

29.63 cc 


»» ♦» 


7.0 

35 . 00 cc 




7.2 

39 . 50 cc 




7.4 

42.80 cc 

♦♦ »» 


>» »» 

7.6 

45.20 cc 



»♦ 1 * 

7.8 

46 . 80 cc 



»» »» 

8.0 

2.61 cc 0.1 

1 N NaOH + 50 cc 0. 

1 M H 3 BO 3 diluted 

to 100 cc 

7.8 

3.97 cc 

»» »> 



8.0 

5. 90 cc 




8.2 

8.50 cc 

»» »» 



8.4 

12.00 cc 

»» »» 



8.6 

16.30 cc 

»» »» 



8.8 

21 . 30 cc 

»» »» 


yy 

9.0 

26.70 cc 

»» »» 


yy yy 

9.2 

32.00 cc 

»» »» 


yy yy 

9.4 

36.85 cc 

>» »» 


yy yy 

9.6 

40.80 cc 



yy yy 

9.8 

43.90 cc 

»» »» 


yy yy 

10.0 


Measurement of pH. — If the ap- blue, etc., papers) as a rule may be 

proximate value of the pH of a solution used by application of the sf>ot method, 

is unknown, the order of its magnitude When the approximate value of pH 
must first be approximated in order to is known, 3, 5, or 10 cc (depending 
select the correct indicator for a more upon the amount of liquid available) 
accurate evaluation. As a rule, a few are measured out by means of a grad- 
simple tests will supply this information. uated cylinder and transferred into a 

For example, if a solution remains color- test tube of pyrex glass or any other 

less after the addition of a drop of resistant glass. Soft glass should not be 

phenolphthalein, it indicates that the used because of the possibility of an 
pH of the solution is less than 8.0 (cf. alkaline reaction of the glass; the tubes 
table of indicators); if now a second should all be of the same irmer size with 
test is made with methyl orange or a diameter of 1.5 cm and a length of 
bromophenol blue and the solution 15 cm. A measured amount of the in- 
assumes the alkaline color of the in- dicator solution is added carefully from 
dicator, it means that the pH is greater a pipette of 1 cc volume which is grad- 
than 4.5. Therefore, such a solution has uated in 0.01 cc. As a rule, 0.1 to 0.2 cc 
a pH value between 4.5 and 8.0. A few of 0.05% indicator solution to 10 cx) 
more tests with methyl red (pH interval liquid will be the proper amount. Then 
4.4 to 6.0); bromothymol blue (pH in- some buffer solutions (4 to 6 cc) the 
terval 6.0 to 7.2) and phenol red (pH pH of which overlaps that of the un- 
interval 6.8 to 7.0) would serve to show known are taken and treated in exactly 
the approximate pH value and suggest the same way. Especially if one-cx)lor 
which indicators should be used for the indicators are used, it is ext.remely 
exact determination. Instead of testing important to add to the unknown and 
small amounts of the liquid with in- to the buffer solutions exactly the same 
dicator solutions, indicator papers (lit- amount of indicator. The best way of 
mus, Congo, phenolphthalein, thymol judging the color is to observe, against 
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a white back-ground, the light trails- buffer solutions are used with pH dil- 

mitted through the whole len^h of the ferences of 0.2 respectively, the pH of 

tube. A suitalile colorimeter may be the unknown can be approximated very 

used as well, although it is not necessary easily to within 0.1, and with some 

in routine work. Enough reference practice to 0.05. With buffer solutions 

solutions must be taken so that the that differ by 0.1 pH unit or less, the 

color of the unknown falls between two experimental error can be reduced to 

of the series and not beyond them. If 0.01 to 0.02 in pH, 



INDICATOR CHART 

Roprintfid by permission of the East man Kodak Co. 

The pH ranges shown are approximations and are intended to aid in selecting the proper indicator. 
The first column on the left gives the catalog number for ordering the indicator from the Eastman 
Co. The following abbreviations are used: A, amber; B, blue; C, colorless; BG, blue green; 
BV, blue violet; G, green; O, orange; P, pink; Pu, purple; R, red; V, violet; Y, yellow. 
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AN OUTLINE FOR QUALITATIVE ANALYSIS 

By R. C. Hummell, Ph. D. 

Preparation of Solution for Metal Analysis 


A. If the sample to be analyzed is 
already in solution, acidify with nitric 
acid unless it is already acid. 

B. If the sample is solid and metallic 
in appearance indicating a metal or 
alloy, dissolve in dilute nitric acid. 
(A few metals and alloys dissolve better 
in hydrochloric acid.) If a white residue 
remains from the treatment with nitric 
acid filter it off and dissolve it in boiling 
concentrated hydrochloric acid and 
test this solution for tin and antimony 
only. 

C. If solid and non-mciaUic try to dis- 
solve the sample first with water (cold 
and boiling), then if a residue is left, 
filter it and next try dilute nitric and 
hydrochloric acids successively, then 
concentrated hydrochloric acid, then 
acpia regia and if a residue still remains 
it must be filtered off and treated as an 
insoluble material. 

D. Insoluble Material. (Cf. note fol- 
lowing D 2 .) If a platinum crucible is 
availeile, mix the powdered “In- 
soluble” with about ten times its bulk of 
a mixture of equal parts of sodium car- 
bonate and potassium carbonate and 
then fuse in the platinum crucible using 
a blast burner or Meeker burner. If 


a platinum crucible is not available 
an iron crucible may be substituted in 
which case a piece of sodium hydroxide 
about twice the size of a peaj is substitu- 
ted for the potassium carbonate. Heat 
the crucible and its contents for five 
minutes after a clear fusion is obtained. 
Then pour the melt on to a small piece of 
sheet-iron to solidify. Digest this with 
water until entirely disintegrated. Filter 
and treat the residue as directed in 
D 1 and the filtrate as in D 2 . 

Dl. Dissolve the residue in dilute nitric 
acid and test for metals as outlined. 
D 2 . Add the filtrate from digestion of 
the fusion above to the solution pre- 
pared especially for acid analysis aa 
given in the tests for acid radicals. 

Note. If the “insoluble” is white» 
before fusion its solubility in ammonium 
hydroxide or ammonium acetate should 
be tested as it might be silver chloride 
or lead sulfate and the ammonium hy- 
droxide and ammonium acetate arc 
solvents respectively for these. 

All of the solutions prepared accord- 
ing to the directions given above, except 
D2 are to be analyzed for metals as 
directed in the following outline. 


GROUP I 

Add cold dilute hydrochloric acid Save the filtrate to test for the sub- 
drop by drop until precipitation is sequent groups. 

complete. Precipitate: PbCle, HgCl, Precipitate. Boil with 10 cc of water, 
AgCl. Filter. Wash with cold water. Filter while hot. 


Filtrate — PbClz- Add K2Cr207 
or K2Cr04 solution. Yellow 
ppt. — PbCr04 indicates Pb. 


Precipitate — HgCl and AgCI 
Pour 5 cc NH4OH over the precipitate. 


Residue — If black indicates Hg. Filtrate — Just acidify with HNO3. 

White ppt. of AgCI indicates Ag. 


GROUP n 


To the filtrate from Group I add 1 cc 
of concentrated HNO 3 and evaporate 
just to dryness being careful near the 
end of the evaporation not to overheat 
any of the dry residue. Dissolve this 
residue with cc of concentrated 

HCl and 5 cc of water. Heat to boiling 
and pass H 2 S into the solution for 5 
minutes Dilute to 40 cc and again pass 


in H 2 S for 5 minutes. Filter 2 cc of this 
solution and dilute it to 5 cc and test 
with H 2 S. If no precipitate forms then 
filter the main solution. If a precipitate 
does form, dilute the main solution to 
100 cc and again pass in H 2 S until pre- 
cipitation is complete. Filter. Wash with 
hot water. Save the filtrate for subse- 
quent groups. 
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Precipitate: Sulfides of Hg, Pb, Bi, cipitate add 15 cc of 2N NaOH, warm 

Cu, Cd, As, Sb, and Sn. To the pre- and stir. Filter. Wash with hot water. 


Residue — Sulfides of Hg, Pb, Bi, Cu and Cd. 
Boil with 15 cc dilute HNOj. Filter. Wash. 

Filtrate — Sodium thio-salts of As, Sb, Sn. Make 
Just acid with acetic acid. Filter. Discard filtrate. 

Residue — HgS. Dis- 

solve in aqua regia. Boil 
out excess CI2. Add 
SnCla. A white or gray 
ppL indicates Hg. 

Filtrate — Make just al- 
kaline with NaOH, 
then add 7 cc of 6N 
NaOH in excess. Warm 

Precipitate — Sulfides of As, Sb, Sn. Treat the 
well drained ppt. with 10 cc of hot cone. HCI. 
Stir thoroughly but do not boil. Dilute with 5 
cc of water and filter. 





Filtrate“T\la2Pb02. Acid- 
ify with acetic acid. Add 
K2Cr04. Yellow ppt. 

PbCr04. Indicates Pb. 

Preci pi tate — H y- 
droxides of Bi, Cu, 
Cd. Dissolve in di- 
lute HNO3. Make 
strongly alkaline 

with NH4OH. Fil- 
ter. j 

Residue — Sulfides 
of As. Dissolve in 
NH4OH adding a 
few drops of H2O2. 
Add magnesia mix- 
ture. A fine feathery 
ppt., slow in form- 
ing, indicates As 
and is MgNH4As04 

Filtrate — Chlorides of Sb 
and Sn. Evaporate to a 
few cc. Place a few drops 
of this solution on a silver 
coin or platinum foil. 
Place a piece of tin so it 
touches the solution on the 
coin and the coin itself. A 

Preci pi ta te — Bi <0 H ) 3 . 
Treat on filter with 
freshly prepared sodium 
stannite solution.’*' Im- 
inediate black color- 
ation indicates Bi. 

Filtrate — Ammoniated 
salts of Cu and Cd. 

If solution is deep blue 

Cu is present. If doubt 
ful take a small portion 
and make acid with 

black coating on the coin 
indicates Sb. The main bulk 
of the solution is heated and 
some metallic iron added. 
After this reacts for a min- 
ute or so, decant off the 
clear solution and add to it 
HgCl2. A white ppt. of 
HgCl or a gray ppt. of Hg 
indicates Sn, 

acetic acid, then add potassium ferrocyanide 
solution. Filter. A red ppt. on the white filter 
indicates Cu and is Cu2Fe(CN)6. If Cu is present 
add KCN to the main bulk of the filtrate 
until the solution is decolorized. Pass in H2S. 

A yellow ppt. indicates Cd. If Cu is not present 
omit the addition of KCN. 



♦Sodium stannite solution is prepared by adding sodium hydroxide solution to a few cc of stannous 
chloride solution until the white precipitate which is formed at first just dissolves. 


GROUP III 


Evaporate the filtrate from Group II 
to 10 cc. Test 1 cc for phosphates by 
adding to it 2 cc of cone. UNO 3 and 
2 cc of ammonium molybdate reagent. 
Warm and allow to stand for at least 
5 minutes. A fine yellow precipitate in- 
dicates phosphates. If phosphates are 
present remove them from the main 
solution as follows. First make the sol- 
ution neutral with NH4OH then add 


3 cc of acetic acid and 5 cc of 50% 
ammonium acetate solution. Add to 
this sufficient FeCG solution until no 
more precipitate forms and the solution 
becomes reddish in color. Dilute to 
70 cc and boil until a condition is 
obtained where the precipitate on 
settling leaves the solution free from 
the reddish brown color. If necessary 
add more ammonium acetate to get 
this result. Filter. 


Precipitate — Phosphates of Fe and possibly Al and Cr. Tost for Al 
and Cr. Add 10 cc of dilute NaOH and 1 g Na202 to the ppt. Boil 
and then filter. Discard the ppt. Divide the filtrate into two parts. 

Filtrate — Group III except 
possibly Fe, Al and Cr. An- 
alyze according to procedure 
given for Group III with 

iFirst portion — Make acid with 
MCI, then alkaline with NH4OH. 
IVhite flocculent ppt. indicates 
Ai. 

Second portion — Make acid with 
acetic acid, then add lead ace- 
tate. Yellow ppt. indicates Cr. 

phosphates absent. 


GROUP III 

Phosphates Absent. 

If phosphates are absent, or after alkaline with NH4OH and pass in HiS 
removing them if present, add 1 g of to complete precipitation. Futer. Wash. 
NH4CI to the solution, then make it Save filtrate tor subsequent groups. 
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Precipitate — Sulfides of Co, Ni, Mn, Zn, Fe and the hydroxides of Al and Cr. 
Digest cold with 25 cc of 1 N HCI. Filter. Wash. 


Residue — CoS and NiS. Make 
a borax bead test on this 
residue. Blue bead indicates 
Co. Brown bead indicates Ni. 
Then dissolve residue in aqua 
regia and divide into two 
parts. 


First portion— 
Add NaHCOj 
(solid) until 
effervescence 
ceases. Then 
add H2O2; de- 
velopment of 
deep green 
color indicates 
Co. 


Second por- 
tion — Make 
alkaline with 
NH4OH and 
add dimethyl- 
glyoxime. A 
red or scarlet 
ppt. indicates I 
Ni. 


Filtrate — Chlorides of Fe, Mn, Al, Cr and Zn. Evaporate to about 
5 cc. add 5 cc of 30 % NaOH solution and 3 cc of H2O2 and boil. 
Filter. Wash. 


Precipitate — Hy- 
droxides of Fe and 
Mn. MakeaNa2C03 
bead test on this 
ppt. for Mn using a 
little KCIO3 In the 
bead in the last 
part of the fusion. 
Bluish-green bead 
indicates Mn. Dis- 
solve the remainder 
of the ppt. in HCI 
and add NH4CNS 
solution. Blood red 
color Indicates Fe. 
If iron was added 
to remove phos- 
phates a little of 
the original sample 
can be tested for 
Fe by boiling with 
HCI and testing 
with NH4CNS. 


Filtrate — NaAI02, NaCr04, Na2Zn02. Make 
acid with HCI, then just alkaline with NH4OH. 
Filter. 


Precipitate — 
AI(0H)3. This 
ppt. should be 
white and floc- 
culent. If in 
doubt remove the 
paper from the 
funnel, roll it up, 
drop 2 drops of 
dil. HCI down 
the top, then 2 
drops of dil. 
Co(N 03)2 soln. 
Coil a wire 
around the rolled 
paper and burn 
to an ash. Blue 
ash indicates Al. 


Filtrate — Make acid with acet- 
ic acid. Add 2 cc ammonium 
acetate solution, then 2 cc of 
BaCl2 solution. Filter. 


Precipitate — 
Yellow ppt. in- 
dicates Cr. If 
a white ppt. 
formed it is to 
be disregarded. 


Filtrate — Pass 
in HzS. A 
white or gray 
ppt. composed 
of fine curdy 
particles indi- 
cates Zn. A 
milky suspen- 
sion but not 
curdy is duo 
to sulfur. 


GROUP rv 


Make the filtrate from Group III 
acid with acetic acid and evaporate to 
10 cc. Filter if necessary and discard 
the precipitate. To the filtrate or clear 
solution add NH 4OH until alkaline, 


then add 15 cc of 95% ethyl alcohol 
and 15 cc of ammonium carbonate 
solution. Filter. Wash. Save the filtrate 
for subsequent group. 


Precipitate — Carbonates of Ba, Ca, Sr and Mg. Dissolve In acetic acid. Add 5 cc of ammonium 
acetate solution and about lOccof potassium dichromate solution. Filter. 


Precipitate — BaCr04. 
Moisten this ppt. with 


dicates Ba. 


Filtrate — Acetates of Sr, Ca, Mg and excess K2Cr207. Make alkaline 
with NH4OH and add 5 cc of alcohol. Filter. 


platinum 
flame in- 

Precipitate — SrCr04 and possibly 
some CaCr04. Boil with (NH4)2C03 
and (NH4)2C204. Filter. Discard 
filtrate. Treat residue with acetic 
acid. Filter. 


Residue — CaC204 

Filtrate — Add 
Na2S04 solution. 
White ppt. in- 
dicates Sr. 


Filtrate — Ca and Mg salts. 
(NH4)2C204 solution. Filter. 


Add 


Precipitate — 
CaC204 and pos- 
si bl y some 

MgC204. Treat 

with dil. H2SO4. 
Filter. To the so- 
lution add 5 cc of 
alcohol. Ppt. in- 
dicates Ca. 


Filtrate — Add 
Naa HP048olution. 
White ppt. indi- 
cates Mg. 


GROUP V 

Evaporate the filtrate from Group ammonium salts have been expelled. 
IV to dryness. Heat the dry residue Cool. Moisten with HCI and make a 
just short of a red heat until all of the flame test with a platinum wire. An in- 
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tense yellow flame indicates Na. A pale 
violet flame indicates K. If flame is 
intense yellow view it through a small 
bottle containing a 10% solution of 
KCr(S04)2 or several thicknesses of 
cohalt glass. A red flame as thus viewed 
indicates K. To test for NH4 — ^Take 
about 1 g of the original sample in a 


small beaker, add sodium hydroxide 
solution in excess, cover the beaker with 
a watch glass containing on the under 
side a moist piece of red litmus paper. 
Warm and observe the litmus paper. 
If it changes slowly and evenly from 
red to blue, NH 4 is present. 


ACIDIC CONSTITUENTS 

Detection of Groups of Acidic Constituents. 


The following acid ions are provided 
for in this procedure: Chlorides, brom- 
ides, iodides, ferrocyanides, ferricyan- 
ides, thiocyanates, sulfates, sulntes, 
thiosulfates, chromates, fluorides, sil- 
icates, oxalates, tartrates, sulfides, car- 
bonates, phosphates, borates, nitrates, 
nitrites, acetates, and permanganates. 

Preliminary Examination. Detection 
of some acid radicals. — 

1. Moisten with concentrated H2SO4 
and observe results both cold and when 
heated. 

(a) Tartrates heated with H2SO4 
turn brownish black and give 
odor of burnt sugar. 

(b) Carbonates give off colorless, 
odorless gas which will cloud a 
drop of lime water held over the 
reacting materials. 

(c) Some sulfides readily give off 
H2S with H2SO4 and this can be 
detected by the odor or the 
darkening of a piece of paper 
moistened with Pb(C 211302)2. 

(d) Nitrites will give off brown 
fumes immediately. 

(e ) Bromides will oxidize slowly with 
the formation of free bromine 
which can be recognized by the 
reddish brown color of the gas. 

(f) Iodides will liberate free iodine 
which is recognized by the purple 
color. 

(g) Sulfites will liberate SO 2 which is 
colorless but has the character- 
istic, sharp pungent odor of 
burning sulfur. 

(h) Oxalates, when heated with 
H2SO4, give off CO and CO 2. 
The CO can be ignited. 

(i) Thiosulfates liberate SO 2 and 
form a residue of sulfur. 

(j) Acetates heated with H2SO4 
liberate acetic acid which is 
recognized by the odor of vinegar. 


2 . Moisten a gram of the solid in an 
evaporating dish (if Cu and Ba are 
absent) with cone. H2SO4, add a few 
drops of alcohol and ignite the alcohol. 
A green flame indicates borates. If Cu 
or Ba are present use a test tube fitted 
with a stopper and short constricted 
outlet tube instead of the evaporating 
dish. In either case heat to help exp^ 
the volatile ethyl lx)rate which will 
burn jn the alcohol vapor with a green 
flame. 

3 . Add cold dilute HCl solution. An 
immediate evolution of brown fumes 
indicates nitrites. 

4 . If the sample is yellow or deep purple 
in color heat with dilute alcohol. 

(a) If the yellow color is chcuiged to 
green and the metal analysis 
shows Cr present then chromates 
are present. 

(b) If the purple color is discharged 
and manganese was found in the 
metal analysis this test indicates 
the presence of permanganates. 

5 . The test for phosphates was made at 
the beginning of the analysis for Group 
III and need not be repeated at this 
point. 

Preparation of Special Solution for 
Detection of Acidic Groups. — Take about 
2 g of the powdered sample and boil with 
25 cc of a saturated solution of sodium 
c£urbonate for 15 minutes. If a fusion 
was made in the analysis for meteJs, 
add the water extract from D 2 , dilute 
to 40 cc and filter. Use this solution 
for the following acid tests. Take 20 cc ^ 
of this “prepared solution,” make acid 
with dilute acetic acid and then add 1 cc 
of the acid in excess, boil gently to expel 
CO 2 and any H2S which might be 
resent. Test the vapor for H 2S by 
olding a piece of paper moistened with 
lead acetate in the vapors evolved 
during the boiling. A dark coloration 
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indicates sulfides. If a white gelatinous 
precipitate forms at this point test it 
for silicic acid by the microcosmic 
bead test as follows: Filter, ignite the 
residue in a crucible, make a bead of 
microcosmic salt, dip it in the residue and 
fuse. If undissolved particles float in 


the bead while melted, Si is indicated. 
Make the filtrate from the procedure 
above neutral or slightly alkaline. Add 
a mixture of Ga(N 03)2 4 * Ba(NOj)z 
solution and filter. Precipitate see 
Group I. Filtrate see Group II. 


Precipitate — Group I acids. Add 5 cc acetic acid, warm and stir. Filter. The filtrate contains CaHP04, 
CaC4H406. This filtrate is discarded as these groups were tested for previously. 

Residue — CaFz, CaC204, BaS04, BaCr04. Treat with 5 cc dilute HCI. Filter. 


Precipitate — CaFa, BaS04. Divide into two 
parts. 


First portion — Add 
jonc, HCI and boil for 
a few minutes. Dilute 
White ppt. indicates 
SO4". 


Second portion — Dry 
over a low flame. Mix 
with a little sand. Place 
in a test tube and mois- 
ten with cone. H2SO4. 
Hold a film of water 
in a glass loop just 
above the mixture and 
warm. A ppt. in the 
water film indicates 
fluorides. 


Filtrate — If yellow, chromates are presenL 
As confirming this recall whether the filtrate 
from Group I metals was yellow and then turned 
green when H2S was passed in and a formation 
of colloidal sulfur formed. To test for oxalates 
take 2 cc of the prepared solution, boil with a 
ismall excess of acetic acid, filter, make alkaline 
with NH4OH, add Ca(N03)2, filter, treat witit 
5 cc acetic acid, filter, wash. Then treat with 
dilute H2SO4, warm and add dilute KMnO^ 
solution. Color destroyed indicates C204'^ 


Filtrate — Sodium salts of GroupII. Make exactly neutral with HNO3. Add Zn(N03)2 solution. Filter* 


Prscipitate — 2n3 (FeC6N6)2 brownish yellow and 
ZnaFeCCNje white. Divide into 2 parts. 

1 Filtrate — Take out a few drops to test for CNSw 

First portion — Dissolve 
in NH4OH. Brown col- 
oration indicates 
FeCfiNs)" 

Second portion — Dis- 
solve in HCI and add 
FeCl3 solution. Deep 
blue indicates 
(FeCeNe)" 

To the few drops add 
FeCIs soln. Blood red 
color that remains on 
heating indicates CNS. 

To the remainder of the 
solution add HNO3 un- 
til acid and then add 
AgN03 solution. Filter. 
Discard filtrate. Add 
“chloride reagent” (de- 
scribed below). ♦♦Filter. 

Filtrate — Acidify with 
indicates chlorides. 

HNO3. White ppt. 

Precipitate — Place a small amount in a test tube. 
Add 2 cc CS2 or CCI4, then some chlorine water 
(see below)*. Shake vigorously. Purple color in 
CS2 indicates iodine. Brown color in CS2 indicates 
bromine. If purple at first, continue to add Cl 
water until the purple color is discharged. If the 
brown color presists both iodine and bromine are 
present. 


♦Chlorine water for this tost should be freshly prepared by adding one or two small crystals of KClOx 
to a few cc of dilute hydrochloric acid and then warming the solution. 

♦ ♦Chloride Reagent: Dissolve 1.7 grams of AgN03 and 25 grams of KNO3 in an amount of water 

less than a liter, add 17cc of cone. NH4OH, and dilute to a liter. 


OTHER TESTS FOR ACIDIC CONSTITUENTS 


Nitrates — If iodides, bromides, fer- 
rocyanides, ferricyanides, chromates and 
nitrites are absent, take 2 cc of the 
“Prepared solution,” make just acid 
with acetic acid, boil, filter if any pre- 
cipitate forms, add 3 cc of ferrous sul- 


fate solution, then tip the test tube to 
eui angle of 45° and slowly pour a few 
cc of concentrated H 2 SO 4 down the 
side of the tube. Bring the tube back 
to an upright position without stirring 
the contents. A brown ring forming at the 
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junction of the two layers indicates NO 3'. 
If any of the acids which interfere with 
test and which sure mentioned above are 
present they can be removed as follows: 
make 5 cc of the “prepared solution** 
as nearly neutral as possible (do not 
permit the solution to become acid ) 
with acetic acid, boil with 5 cc (NH4)2 
SO 4 solution. This removes nitrites. 
Acidify the boiled solution with H 2SO4 
and add AgS04 solution which removes 
Br', r, Fe(CN)6'" and Fe(CN)6 
Filter. To the filtrate add NaaSOa and 
allow to stand for a few minutes. This 
reduces the chromates. Boil to expell 
SO 2, then make alkaline with NH4OH 
to precipitate Cr. Filter and test the 


filtrate as directed above for nitrates 
(NO 3)'. 

Sulfides— ^ome sulfides are left in 
the residue from boiling the “prepared 
solution*’ with acetic acid and do not 
evolve H2S in this step. If this residue 
is placed in a test tube with some 
suliur-free zinc and heated with HCl 
the H2S will be liberated and can be 
detected with lead acetate paper. 
Phosphates — Arsenates, arsenites, 
chromates and permanganates are usu- 
ally detected in the course of the metal 
analysis. 

A few unusual interfering combina- 
tions may be met with which because of 
the nature of this treatise are not dis- 
cussed. 
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FLAME TESTS 

The substance is heated on a piece of charcoal with a blow-pipe, or held in the 
outer flame of a Bunsen burner on a loop of platinum wire. 

Blue: — Azure, Pb, Se, CuCU or other copper compounds that have been moistened 
with hydrochloric acid. 

Light blue. As and some of its compounds. 

Greenish blue, GuBrz, Sb. 

Green: — Emerald green, copper compounds other than the halides. 

Blue-green, phosphates when moistened with II2SO4, B2O3. 

Faint green, Sb and 1NH4 compounds. 

White: — White-green, Zn. 

Red: — Carmine, Li compounds. Masked by Ba or Na. 

Scarlet or Crimson, Sr compounds. Masked by Ba. 

Yellow-red, Ca compounds. Masked by Ba. 

Violet: — K compounds other than borates, phosphates and silicates. Masked by 
Na or Li. 

Purple-red given by K in the presence of Na when viewed through a 
blue glass, the blue glass cutting out the yellow caused by Na. Rb and 
Cs are the same as K compounds. 

Yellow: — Na compounds even in small traces. Caution — Most compounds contain 
traces of Na which will color the flame. The appearance of a yellow flame 
is not a test for Na unless it persists and is not perceptibly increased in 
intensity on the addition of about 1% of NaCl to the dry compound. 

BEAD TESTS 

A clear bead is made by fusing a little borax or microcosmic salt on a loop of 
platinum wire. This bead is touched to the dry unknown material and agmn held 
in the flame of a Bunsen burner. The outer part of the flame is the oxidizing flame, 
while the inner cone is the reducing flame. The abbreviations used below are h., hot; 
c., cold; h. c., hot or cold; s., saturated; n, s,, not saturated; and sprs., supersaturated. 


Color of 
tiio Bead 

Borax Bead, 

Na 2 B 407 IOH 2 O 

1 Microcosmic Salt Bead, 

NaNH4nP04 


Oxidizing Flame 

Reducing Flame 

Oxidizing F'laiiie 

Reducing Flame 

Colorless 

hx.: Al, Si, Sn, 
Bi, Gd, Mo, Pb, 
Sb, Ti, V, W. 
n.s.: Ag, Al, Ba, 
Ca, Mg, Sr. 

Al, Si, Sn, alk. 
earths and 
earths, h. : Cu. 
h.c.: Ce, Mn. 

Si (undissolved) 
Al, Ba, Ca, Mg, 
Sn, Sr. n.s.: Bi, 
Cd, Mo, Pb, 

Sb, Ti, Zn. 

Si (undissolved) 
Ce, Mn, Sn. Al, 
Ba, Ca, Mg, Sr 
(.9pr5., not clear) 

Gray and 
Opaque 

sprs.: Al, Si, Sn. 

Ag, Bi, Cd, Ni, 
Pb, Sb, Zn. 

5 . : AJ, Si, Sn. 
sprs.: Cu. 

s. : Al, Ba, Ca, 
Mg, Sn, Sr. 

Ag, Bi, Gd, Ni, 
Pb, Sb, Zn. 

Blue 

c.: Cu. 
h. c. : Co. 

h. c.: Co. 

c.: Cu. 
hx. : Co. 

c.:W. 
h. c. : Co. 

Green 

c.: Cr, Cu. 
h.: Cu, Fe+ Co. 

Cr. h.c.: U. 
sprs.: Fe. 
c.:Mo, V. 

U. c.:Cr./i.:Gu, 
Mo, Fe+(Co 
or Cu) 

c.: Cr. 

A: Mo, U. 

Red 

c.:Ni. 
h.: Ce, Fe. 

c. : Cu. 

h., s.: Ce, Cr, 

Fe, Ni. 

r.: Cu. 

A:Ni,Ti+Fe. 

Yellow or 

h., n.s.: Fe, U, 

W. 

c.: Ni. 

c.:Ni. 

Brownish 

V. h., sprs.: Bi, 
Pb, Sb. 

A: Mo, Ti, V. 

h.,s.: Co,Fe, U. 

A:Fe,Ti. 

Violet 

h.:Ni+Co. 
h. c.: Mn. 

c.:Ti. 

\h. c.; Mn. 

c.: Ti. 
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Compiled by 

WAYNE E. WHITE, ALUMINUM COMPANY OF AMERICA 

with the assistance of 

Alfred W. Scott, T. H. Whitehead, University of Georgia, Athens; H. P. Lankelma, 
Western Reserve University, Cleveland, Ohio; Walter E. Thrun, Valparaiso Univer- 
sity, Valparaiso, Ind.; H. B. Riffenburg, Virginia Polytechnic Institute, Blacksburg; 
John E. Vance, Yale University, New Haven, Conn.; and A. H. Bushey, Aluminum 
Research l^aboratories, New Kensington, Penn. 

Abbreviations used in the table: AcOH-acetic acid; addn. -addition; alc.-alcohol; 
alk.-alkaline; amin .-ammonia, ammonium, arnrnoniacal; aq.-aqueous; colmtc.- 
colorirnetric; conc.-concentrated ; concn. -concentration; contg.-containing ; detc.- 
detectioii; detg.-determining; detn.-determination; dil.-dilute; estn. -estimation; 
g.-gram; gravmlc.-gravimetricr, intir. -interfere; mcg.-microgram ; mg. -milligram; ml.- 
rnilliliter; ppm-parts per million; ppt.-precipitate; pptn. -precipitation ; qual. -qualita- 
tive; quant. -quantitative; reagt.-reagent; recomm.-recommended; satd. -saturated; 
sepg.-separating; sepn. -separation; sl.-slight; soln. -solution; volmtc.-volumetric; 
xs.-exccss. 

References. — ^The references in some cases do not include a citation of the original 
publication because the aim has been to be utilitarian rather than historically com- 
plete in choice. The following standard works are frequently referred to under ab- 
breviations as follows: 

A. P. H. A. — Standard Methods of Water Analysis, Eighth Ed. 1936, published 
by American Public Health Association (New York City). 

A. 0. A. C . — Official and Tentative Methods oi Analysis of the Association of 
Oflicial Agricultural Chemists, Fifth Ed. 1940, published by The Associatic® 
(Washington, D. C.) 

C. A. — Chemical Abstracts, 

Feigl — Qualitative Analysis by Spot Tests, by F. Feigl, translated by J. Matthews, 
Second English Ed. 1939, published by Nordemann (New York). 

/. C. — ^Tables of Reagents for Inorganic Analysis, Report of International Com- 
mittee, 1939, published by Akademische Verlagsgesellschaft (Leipzig). 

Prodinger — Organic Reagents Used in Quantitative Inorganic Analysis, by W. 
Prodinger, translated by S. Holmes, 1940, published by Else\der Publishing 
Co., Inc. (New York). 

Snell — Colorimetric Methods of Analysis, by Snell and Snell, 1936, published by 
Van Nostrand (New York). 

Yoe I and Yoe II — Photometric Chemical Analysis, by J. H. Yoe, Vol. I (1928), 
Vol. II (1929), published by Wiley (New York). 

ACETATE 

o-NITROBENZALDEHYDE is used in freshly prepd. satd. soln. in 2 Y NaOH. 
Unknown is heated with Ca (011)2 or CaCOa to form acetone if acetate is present; the 
acetone is detected by a blue coloration (due to formation of indigo) on filter paper 
moistened with reagt. Specific. Recomm. (/. C.) Feigl, p. 

ALUMINUM 

AURIN TRICARBOXYLIC ACID, AMM. SALT (ALUMINON), 0.1% aq. 
soln., forms a red lake with AI(OH) 3 . Extensively used for detc. and colmtc. detn. 
(0.01-1.0 mg.). Optimum lake formation at pH 4.5 to 6.0; dil. HCl soln. buffered 
with amm. acetate, elevated temp. After cooling, satd. (NH4)2C08 added to raise 
pH to 7. 1-7.3 which decolorizes xs. reagt. Detc. Al in baking powders, ci. A. O, A. C., 
p. 190. Colmtc. detn. Al in alloys, in tissue, and in water, cf. Snell pp. 260-6, Fe 
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(III) and Cr (III) give violet and red colors, resp., but these intfr. may be avoided by 
extraction of A1 as aluminate. Much PO4 intfr. For A1 in foods cf. Cox et al., Ina. 
Eng. Chem. 24, ^03 {1932). For test paper, absorb soln. of 0.1% reagt. and 1.0% 
amm. acetate in filter paper, dry, add drop of acid test soln. After about one minute, 
expose to ammonia vapors to get rose pink of Al lake. W. E. Thrun, J. Chem. Educa- 
tion 14, 281 {1937). Reagt. recomm. (/. C.) 

SODIUM ALIZARIN SULFONATE (ALIZARIN S), 0.1 to 1.0% aq. soln., is 
used for detc. by spot and test tube methods, and also for colmtc. detn. In the latter 
case starch glycerite is useful to prevent pptn.; cf. Thrun, Ind. Eng. Chem., {Anal. 
Ed.) 2, 8-9 {1930). The reagt. is added to a si. acid soln. which should contain be- 
tween 0.005 and 0.05 mg. Al; after standing, the soln. is made more acid with AcOH 
to obtain a red coloration. Fe, Cu, Co, and Mn must be absent. For the spot test 
cf. Feigl, pp. 115. For the colmtc. detn. cf. Snell, pp. 259-60; Yoe I, pp. 119-20. An 
ale. soln. of ALIZARIN may be used in much the same way as the alizarin S; the 
former may be used for impregnating paper for Al tests; cf. Feigl, p. 116. Recomm. 
(/.C.). 

ERIOCHROMCYANINE R, 0.1% aq. soln., when used in a soln. contg. AcOH at 
pH 4.6 to 5.6 gives a bluish-red color with Al; in the absence of Al, the color is orange. 
Fe, Mn, Mg, much PO4 intfr. It may also be used for a spot test, cf. Eegriwe, Z. anal. 
Chem. 76, 438-^3 {1929), or for colmtc. estn., cf. Snell, pp. 271-3. Recomm. (/. C.). 

8-HYDROXY QUINOLINE (OXINE), in dil. AcOH soln., may be used to sepa- 
rate Al quantitatively from Mg and Be by pptn. in acetic acid-acetate soln. ; the ppt. 
may be dried at 110° C. and weighed for detn. of Al, or may be ignited and weighed 
as the oxide; when the ppt. is small the detn. is better made oy titration with KBrOs*, 
cf. Berg. Z. anal. Chem. 70, 3U1; ibid. 71, 171 {1927), et al. There are many references 
to the use of this reagt. in the detn. of Al and other metals; cf. Hiliebrand andLundell, 
p, 11^ ff. and C. A. indexes. For the colmtc. detn. the Al hydroxyquinolate is pptd. 
and coupled with diazotized sulfanilic acid; cf. Snell, p. 267. 

MORIN, satd. methyl alcohol soln. In a neutral or si. acid soln., minute amounts 
of Al give a green fluorescence in ultraviolet light; cf. Feigl, p. 113. For adaptation 
to quant, method and discussion of intfrnces., cf. White and Lowe, Ind. Eng. Chem., 
{Anal. Ed.) 12, 229-31 {19^40). Recomm. QUERCETIN used in manner similar to 
Morin said to be satisfactory, cf. C. A. 36, 363 {19^2). 

UREA may be used in hot acid soln. which causes its slow hydrolysis and conse- 
quent pptn. of basic Al salts in presence of sulfate or succinic acid. Ppt. may then be 
ignited to oxide. Ppts. thus formed are easily filtered and free from contamination. 
Willard and Tang; Ind. Eng. Chem., {Anal. Ed.) 9, 357-63 {1937). 


AMMONIUM 

SILVER NITRATE, MANGANESE NITRATE and BENZIDINE. A soln. of 
A^NOs and Mn(N03)2 made O.IM in respect to each salt is neutralized to si. ppt. 
with dil. NaOH. The soln. is then filtered and kept in dark bottle. Additional 
hydroxyl as from NH3 collected on filter paper moistened with this soln. gives black 
or ^ay spot which may be intensified by formn. of blue coloration on addn. of ben- 
zidine soln. in AcOH. This test may be highly sensitive. Feigl, p. 15^. Recomm. 
(/. C.). 

SILVER NITRATE AND FORMALIN reagt. is prepared by mixing 10 ml. of 
20% silver nitrate soln. with 5 drops of 40% formalin and a few drops of dil. NaOH 
soln., filtering off any ppt. which may form. The filtrate is immediately absorbed 
upon strips of filter paper. Ammonia vapor causes the treated filter paper to turn 
gray or black; the test paper is compared with a blank left exposed to air. TANNIC 
ACID may be substituted for the formalin. A test is obtainable with as little as 
0.0001 mg. NH3; cf. Feigl, p. 15^. The color may be produced in soln. and used for 
estn. of NHs; cf. Snell, p. 659; cf. also K. G. Makris, Z. anal. Chem. 81, 212-7$ {1930); 
ibid. 84, 2U1~2 {1931). The AgNOa — HCHO reagt. recomm. {I. C.). 
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p-NITROBENZENEDIAZONIUM CHLORIDE (RIEGLER’S REAGENT) is 
prepared by diazotization of p-NITR ANILINE. The test may be made on a spot 
plate by using a drop of neutral or si. acid unknown soln., adding a drop of reagt. emd 
a little piece of solid CaO. In the presence of as much as 0.0007 mg. NH 3 a red zone 
is produced around the CaO; cf. Feigl, p. 152. Recomm. (/. C.). 

HEMATOXYLIN, in ale. soln. for impregnating paper. NH3 gives a red to 
bluish-red color; cf. G. Gutzeit, Helv. Chim. Acta 12 , 730 {1929). 

PHENOL AND SODIUM HYPOCHLORITE, 4% aq. soln. of the former and 
5% aq. soln. of the latter. A blue color results when the two reagts. are mixed and 
warmed in the presence of as little as 0.0001 mg. of ammonia as the salt. The color 
may be used for estimating the amount of ammonium. The accuracy of the detn. is 
less than with the Nessler reagt. but the method requires only 4 minutes; Ca does not 
intfr.; xs. free acid must be neutralized; cf. Snell, p- 058. CHLORAMINE T may 
l>e used instead of NaOCl as a source of Cl ; to 2 ml. of sample add 1 ml. of phenol soln. 
(25 g. phenol in 50 ml. 40% NaOH and dild. to 100 ml.) and 3 ml. 5% Chloramine T. 
Ammonia free water must be used. After heating mixture for 10 min. the blue color 
is compared to standards, cf. Crismer, BuZ/. soc. chim. biol. 19, 1000-9 {1937); Q. A. 
31, 7796 {1937). 

THYMOL, 25% soln. in alcohol. To 5 ml. of the test soln. are added 1 ml. of the 
reagt. with mixing, then 12 ml. of bromine water and 6 ml. of 2N NaOH. After 2 or 
3 minutes, xylene is added, the mixture shaken and color observed in the xylene layer; 
cf. Lapin and Hein, Z. anal. Chem. 98, 236-^0 {193U). For colmtc. detn. of NH3, cf. 
Hansen and Nielsen, J. Biol. Chem. 131, 309 {1939). 

ANTIMONY 

RHODAMINE B, 0.01% aq. soln., is suitable as a spot or test tube test to detect 
Sb in the presence of Sn. The Sb is oxidized to pentavalent form by the addn. of 
KNOo to the acidified soln. and, on the addn. of a few drops of reagt., the soln. color 
changes from bright red to violet. Bi, Hg, and tungstate give similar coloration; cf. 
Eegriwe, Z. anal. Chem. 70, ^00-3 {1927); Feigl, p. 56. For colmtc. detn. of 0.1 to 
300 meg. Sb, cf. W. G. Frederick, Ind. Eng. Chem., {Anal. Ed.) 13, 922-U {19U1). 
Recomm. (/. C.). 

POTASSIUM IODIDE and PYRIDINE, in acid solns., give a yellow color or 
ppt. in the presence of Sb. As and Sn do not intfr. ; cf. Clarke, Analyst 53, 373 {1928), 
The color may be used for detg. from 0.05 to 3.0 mg. Sb in Sn.; cf. Snell, p. 253. 
Recomm. {I. C.). 

P YROGALLOL, in aq. soln. gives a white ppt. with Sb in dil. HCl contg. tartrate 
to give antimonyl tartrate ion. Procedure may be used for detn. of Sb and sepg. it 
from As; cf. Feigl, Z. anal. Chem. 64, ^1-U7 {192U); C. A. 18, 3016; Prodinger, p. 115. 

9-METHYL-2,3,7-TRIHYDROXYFLUORONE, 0.5% soln. in ethyl ale. 
gives red ppt. with Sb (HI) ; may be used as test tube or spot test. Test is sensitive 
and is apparently specific at pH 4.0 and in pres, of F ion. Wenger, Duckert, and 
Blancpain, Helv. Chim. Acta 20, 1^27 U5 {1937); C .A. 32, 1205 {1938). Prepn. of re- 
agt.: triacetyl derivative made from p-quinone with acetic anhydride and H2SO4, 
and then it is mixed with acetaldehyde in ratio of 1 mol. of former to 1.2 of latter. 
The mixture is heated on water bath at 50°-60° for 1 hr. with 5 parts by wt. of ethyl 
ale. and one part of 5-10% H2SO4. Reagt. is pptd. by adding water. R. Duckert, 
Helv. Chim. Acta 20 , 362-7 {1937). 

ARSENIC 

COCAINE-MOLYBDATE is prepared by mixing 1 part by vol. of 1 % potassium 
molybdate soln., 2 parts of 0.1 A' HCl, and 1 part of 2 % cocaine soln. Pentavalent 
As in a soln. slightly acid with HCl gives a turbidity suitable for nephelometric detn. 
of amts, of As between 0.0005 and 0.06 mg. Phosphates must be absent and errors 
are small (2-3%). The method is said to be convenient and more exact than those 
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involving evolution of arsine; cf. Yoe II, pp. 107-16. STRYCHNINE may be used 
instead of cocaine; cf. Snell, p. 24i ; also QUININE- ARSENOMOLYBD ATE may be 
used in a similar manner; cf. Snell, p. 242; Yoe I, pp. 128-30. 

N-ETHYL-8-HYDROXYTETRAHYDRO0UINOLINE HYDROCHLORIDE 
(KAIRIN), 0.5% aq. soln. A drop of the test soln. is put on filter paper, allowed to 
dry, then moistened with HCl and a drop of the reagt. soln., a drop of FeCh soln. is 
added and the spot is warmed. In the presence of as much as 6 X 10“^ mg. As (HI) 
a reddish-brown coloration appears. Ilg, Pb, and Cu must be absent; cf. W. Repp- 
mann, Z. anal. Chem. 99, 180-2 (193^). 


BARIUM 

SODIUM RHODIZONATE, freshly prepd. 5% aq. soln. For spot test, place drop 
of neutral or si. acid test soln. on filter paper and add drop of reagt. soln. A red to 
brown stain, becoming more red with dil. IICl, indicates Ba. Metals of H 2 S and 
(NH 4 ) 2 S groups intfr. and should be removed before making test. Recomm. (/. C.). 
Feigl, p. 137. TETRAHYDROXYQUINONE gives a similar reaction and is con- 
siderably more stable than the rhodizonate; cf. under the heading sulfate. 


BERYLLIUM 

MORIN, 20 mg. in 100 ml. of acetone, is a valuable reagt. for detc. and detii. of 
minute amts, of Be. In 0.01 to 0.1 N NaOH soln. Be gives a yellow-green fluorescence 
visible in daylight or better in ultraviolet light. Estn. of minute amts, may be made 
by comparison with standards. Only Li, Ca, Zn, and Sc give fluorescence to intfr.; 
these may be masked or removed. Oxidizing agts. destroy reagt. and must be 
avoided. Recomm. (/. C.) E. B. Sandell, Ind.Eng. Chem., {Anal. Ed.) 12, ^74, 762-h 

(mo). 

1.AMINO-4-HYDROXYANTHRAQUINONE, 0.1% in ale., gives a red fluo- 
rescence with Be in alk. soln. This reagt. is said to be less sensitive but more nearly 
specific than morin. White and Ix)we, Ind.Eng. Chem., {Anal. Ed.) 13, 809 {19It1). 

QUINALIZARIN (1,2,5,8-TETRAHYDROXYANTHRAQUINONE), satd. 
ale. soln. or freshly prepared 0.05% soln. in 0.1 N NaOH. In alkaline soln. Be changes 
the color of the reagt. from reddish-violet to a distinct blue; it may be used as a test 
on spot plate as well as in other detc. methods; cf. Feigl, p. 120. A blank should be 
run along with the test. In solns. alkaline with NaOH, a moderate xs. of A1 does not 
intfr.; Fe intfr. may be prevented by tartrate but the sensitivity is diminished by the 
latter. PO4 should be absent. Mg gives the same color as Be; the latter, however, 
loses its color on addn. of bromine water while the Mg lake remains iinaflected. The 
reagt. may be used for estn. of Be by adding xs. to unknown and titrating back to 
clear, pure, blue end point with standard Be soln.;cf. H. Fischer, Z. anal Chem. 73, 
5U-6U {1928). As little as 0.1 mg. Be may be detd. After sepn. of AI, Be may be 
detd. colmtcly.; cf. Snell, p. 399; cf. also C. A. 30, 2132 {1936), and 31, 3819 {1937). 
Recomm. {I. C.) ALK ANNIN or NAPHTHAZARIN may be used instead of quinali- 
zarin although they are not as sensitive; cf. C. A. 30, 5f4J {1936). 

CURCUMIN, 0.1% ale. soln., forms an orange-red lake in faintly alkaline soln. 
contg. Be; the blank is yellow to brown in color. Pptn. occurs in conens. over 50 mg. 
Be per liter. For solns. contg. 0.05 to 1 mg. per liter, the reagt. may be used for 
colmtc. estn.; Fe and Al are removed before detn. by adding xs. NaF to si. acid soln.; 
cf, Kolthoff, J. Am. Chem. Soc. 50, 393-5 {1928); Snell, p. 398. The addn. of starch 

f lycerite increasfis sensitivity of colmtc. detn. W. E. Thrun, Ind.Eng. Chem., {Anal, 
d.) 2, 8 {1930). 

p-NITROBENZENEAZO-ORCINOL, 0.025% soln. in dil. NaOH, is used for a 
spot test on filter paper giving an orange-red color. In testing, a drop of the reagt. is 
placed on the paper, then a little of the test soln. is applied to the middle of the spot, 
followed by another drop of reagt. In the presence of as much as 0.0002 mg. Be an 
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orange-red spot is obtained. Zn gives a similar color but the color disappears on the 
addn. of KCN soln.; Mg and A1 are both inactive; cf. Komarowskii and Poluektov, 
Mikrochemie 14, 315-7 (193^); Feiyl, p. 121. Recomm. (/. C.) 

8-HYDROXYQLINOLINE (OXINE), in acetic acid soln., may be used to 
precipitate quantitatively Al, Fe, and Zn in acetic acid-amm. acetate soln. leaving Be 
unaffected which may be detd. by suitable means in the filtrate; cf. Lundell and 
Knowles, Rur. Stand. J. Research 3, 91 {1929). 

AURIN TRICARBOXYLIC ACID (ALUMINON), 0.1% aq. soln., gives a 
reaction similar to that with Al (q.v.); cf. Middleton, J. Am. Chem. Soc. 48, 2125 
(1926); Kolthoff, J. Am. Chem. Soc. 50, 353-5 (1928). 

BISMUTH 

CINCHONINE POTASSIITM IODIDE reagt. is prepared by mixing 5 g. cin- 
chonine with enough cone. UNO;, to make a paste, dissolving the paste in water, 
diluting to about .*50 nil., adding to 250 ml. KI soln. contg. 10 g. KI, diluting to 500 
ml., allowing to stand 48 hrs., and then filtering. The reagt. is stable for long periods 
and any suspended matter which appears on standing should be filtered off before use. 
In a slightly acid soln. of Bi the reagt. gives an orange-red color or ppt. As a spot 
test, Bi may be recognized even in the presence of Cu, Pb, and Ilg by different colors 
and a zoning effect when all are present. Cd does not intfr.; cf. Feigl, p. 33. The 
reagt. may be used for colmtc. detn. of 0.03 to 0.15 rag. Bi; cf. Snelh p. 218. QUI- 
NINE with the iodide ion may be used instead of the cinchonine; cf. SnelL p. 221, 
Yoe /, p. 133. GLYCEROL has also been used with KI to ket'p the Bi colored 
cornpd. in suspension for colmtc. estn.; cf. P. Planes. ./. Soc. Chem. I rid. 22, 1259 
(1903). 8-fIYDROX YQUINOLINE (OXINE) with K I is also suitable for detc. of 
as little as 0.5 X ]0~® mg. Bi and for colmtc. estn. of amounts up to 0.25 mg.; cf. 
Snell, p. 221, and C. A. 26, 2391 (19.32). Cinchonine recomm. (I. C.). 

THIOUREA, solid or satd. aq. soln., gives a yellow color suitable for colmtc. detn. 
as well as for detc. Xs. reagt. is used to ppt. other metals from a test soln, strongly 
acid with IINO3; cf. C. Mahr,Z. anal. Chem. 94, 161-6 (1933); Snell, p. 220. For use 
of thiourea in detn. of Bi in refined leads and tins, cf. C. A . 34, .^)778 (19^0). Recomm. 
(I.C.). 

PYROGALLOL, cone, aq. soln., will ppt. Bi quant, from a hot, slightly acid soln.; 
the yellow crystalline ppt., containing 62.84^^ Ri« may be washed, filtered off and 
dried for detn.; cf. Feigl, Z. anal. Chem. 65, ^^48 (1925). The reagt. is also useful for 
sepg. Bi from Pb and Cu; cf. E. A. Osironmov, Zavadskaya Lab. 4, 1016-20 (1935); 
C. A . 30, 168^ (1936) ; Prodinger, p. 116. 

DIMERCAPTOTHIODIAZOLE and numerous similar compounds have been 
suggested for dele, and detn. of Bi; cf. J. V. Dubsky, A. Okac, B. Okac, and J. 
Trtilek, Z. anal. Chem. 98, 18^4-93 (193^4); ibid., 100, ^408-18 (1935), recomm. (I. C.); 
cf. also Prodinger, p. 11^ for use of MERCAPTOBENZOTHIAZOLE. 1% ale. 
soln. of 2-MEtHYL BENZOTHI AZOLE with KI used for detc. of Bi in qual. 
scheme; B. Naiman, J. Chem. Education 14, ^ 48^-6 (1937). 

CUPFERRON (AMMONIUM NITROSOPHENYLHYDROXYLAMINE) has 
been used for the sepn. and detn. of Bi; cf. Pinkus and Dernier, C. A. 23, 53 (1929); 
Prodinger, p. 79. 

DIPHENYLTHIOCARBAZONE (DITHIZONE), 25-50 mg per liter of CHCl, 
or CCI4 has been used for detc. and colmtc. detn. of minute amounts of Bi. The 
green color of the reagt. is changed to orange-red in the presence of Bi in a slightly 
alk. soln. Pb, Sn (II), T1 interference may be removed by making the soln. acid; 
cf. H. Fischer, Z. angew. Chem. 47, 685-92 (193^); Willoughby, Wilkins and Kraemer, 
Ind. Eng. Chem., (Anal. Ed.) 7, 285-6 (1935); A. 0. A. C., p. ^05. For detn. of Bi in 
biological material, cf. D. M. Hubbard, Ind. Eng. Chem., (Anal. Ed.) 11, 3U3 (1939). 

CAFFEINE as sulfate or nitrate used to ppt. Bi which is subsequently detd. by a 
volmtc. method. Of the common ions only Ag, Cu, and Hg (I) intfr. Beale and 
Chandlee, Ind. Eng, Chem., (Anal. Ed.) 14, (19^2). 
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BORON, BORATE 

TURMERIC paper and solution, CURCUMIN paper and solution. Turmeric 
soln. made by extraction of the powder with cold ale.; curcumin soln. 0.1% in ale. 
Papers made by immersion in solns. and drying. To test for a borate, the test paper 
ia immersed in the sample acidified with HCI and then allowed to dry ; a brownish-red 
color which is intensified on drying and which turns to a dark blue-green with 
NH4OH indicates borate; cf. U. S. Pharmacopoeia XI, p. 449; A.O. A.C., p. ^59, 545. 
Test papers are used for estn. of small amounts of B (under 0.1 mg. B2O3). B sepa- 
rated by volatilization as the methyl ester, absorbed in NaOH soln., evaporated, made 
acid, and tested with papers. Length of red stain permits estn. of boron; cf. Snell, 
pp. 527-8; Yoe J, p. 13^. Solns. of turmeric or curcumin may be added to borate 
soln. or to residue after evaporation for colmtc. estn.; cf. Snell, p. 526; Yoe 7, p. 135. 
Fe (III), Mo, Ti, Cb, Ta, Zr, give red colorations with these reagts. but difi'er in that 
NH4OH does not cause the usual change in color. Oxidizing substances must be 
absent; phosphate and silicate ions diminish the sensitivity of the reaction; cf. 
Feigl, p. 223. 

METHYL ALCOHOL. — In the absence of Cu, B may be easily detected and 
roughly estimated by adding the reagt. and II2SO4 (5 vol.: 1 vol.) and igniting the 
vapor contg. methyl liorate to obtain a green bordered flame; cf. U. S. Pharmacopoeia 
XI, p. 445; W. Stahl, Z. anal. Chem. 101, 545-5(? (1935). 

MANNITOL or GLYCEROL can be used for the detn. of borate by titrating the 
test soln. to about pH 7, adding the reagent which makes the test soln. acid in propor- 
tion to the amount of borate present, and titrating back to neutrality with dil. 
standard NaOII; cf. A. P. H. A., pp. 30-7t; A.O. A. C., pp. 13, TtGO. 

p-NITROBENZENEAZOCHROMOTROPIC ACID (CHROMOTROPE 2B), 
0.005% soln. in cone. H2SO4. As little as 8 X 10“^ mg. B may be detected by evapo- 
rating a drop of slightly alk. test soln. in a porcelain dish and adding 2 drops of the 
reagt. while the dish is still hot; on cooling, a violet to green color indicates B; cf. 
Feigl, p. 225; Komarowskii and Poluektov, Mikrochernie 14, 317-20 (193^). Recomrn. 
(J.C.). 

OUINALIZARIN (1,2,5,8-TETRAHYDROXYANTHRAQUINONE), 0.01% 
soln. in cone. H2SO4; other concentrations are better for colmtc. determinations; cf. 
literature reference. The violet color of the reagt. changes to blue in the presence of 
minute amounts of borate; cf. Feigl and Krumholz, Mikrochernie, Pregl-Fcsischrijl 
77-86 (1929). For detn. of B in soils and plants see Berger and Tniog, Ind. Eng. 
Chenu, (Anal. Ed.) 11, 57t0-5 (1939). For detn. of B in steel, cf. H. A. Kar, Metals and 
Allays % 175-7 (1938). 

TITAN YELLOW (CLAYTON YELLOW) in aq. soln. may be used to impreg- 
nate filter paper upon which si. acid test soln. is dropped. In pres, of HsBOg the spot 
is yellow and addn. of Na2C03 or NH4OH soln. turns it red. Mg, PO4, and organic 
amons intfr. L. Robin, Cornpi. rend. 138, 10U6-8 {190Y). Recoram. (I. C.). 

BROMINE, BROMIDE 

FLUORESCEIN becomes eosin with change in color from greenish-yellow to pink 
by action of bromine liberated by suitable oxidizing agent. Test may be made on 
paper impregnated with reagt. and held over mouth of tube contg. unknown and 
oxidizing agent; Feigl, p. 162. Iodine giving similar reactions must be absent. For 
colmtc. detn. of bromide by fluorescein; cf. Snell, p. 57i8. PHENOL RED, 10 mg. per 
100 ml. very dil. NaOH soln., reacts in a similar way but has several advantages. At 
pH 5.0 to 5.4 the color is changed from yellow to red or violet by 0.001 to 0.018 mg. 
Br. Iodide must be removed by boiling with NaN02 in acid soln.; cf. Stenger and 
KolthoIF, J. Am. Chem. Soc. 57, 831-3 (1935). 

FUCHSIN-BISULFITE (SCHIFF’S REAGENT), 1% aq. soln. of fuchsin which 
has been decolorized with NaHSOs or SO2. Bromine liberated by chromic acid soln, 
(25%) or chlorine produces a bluish color in the colorless reagt. Chlorides and iodides 
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do not interfere and the test may be used for detc. or coHntc. estn. of brmnides in 
iodides and chlorides; cf. Feigl, P- Snell, pp. 544-5; Recoram. (/. C.). Dilute 
H 2 SO 4 may be used as a solvent for fuchsin and the colored substance formed from the 
bromine extracted with isoamyl alcohol for colmtc. estn. ; cf. Snell, p. 546*. 

a-NAPHTHOFLAVONE (7,8-BENZOFLAVONE; 2-PHENYL-l,4-a-NAPH. 
THOPYRONE), 0.5% soln. in ale., is a reagt. which gives an intense rust-brown 
color with bromide ion in a neutral or acid soln. and may be used as an indicator in 
bromometric titrations; the color is reversibly discharged with As (HI), Sb (III), Sn 
(II); cf. E. Schulek,Z. anal. Chem. 102, iii iS (fP.?.5); cf. also C. A. 29, 393/^ (/9J5), 
and C. A. 29, 6\523 (193^)); Feigl, p. /d4. DIPHEN YLCARBAZIDE may also be 
used as an indicator in titrating bromide solns. with 0.025 N mercuric nitrate solo.; 
H. R. McCleary, Ind.Eng, Chem,, {Anal. Ed.) 14, 31 (i9U2), 


CADMIUM 

d-NAPHTIIOQUINOLINE, 3% soln. in 0.5 N H 2 SO 4 , is a reagt. which gives with 
KI a quant, ppt. of Cd as (Ci 3 H 9 NH) 2 Cdl 4 and may \ye used for detn. of Cd in Zn 
ores and in spelter; Group II metals do not hinder the detn.; cf. Berg and Wurm, 
Ber. 60, i6C}^* -7i (1927). For less than 50 mg. of Zn a volmtc. method may be used; 
cf. Pass and Ward, Analyst 58, 667-72 {1933). Recomm. {I. C.). 

DIPHENYLCARBAZIDE, satd. ale. soln., is used to impregnate paper used for a 
8f)ot test. The test soln. is dropped on the paper which, after 1 or 2 minutes, is held 
over an open ammonia bottle to develop the blue-violet spot indicating Cd; by 
various means, interference by other Group II metals may be overcome; cf. Feigl, p. 
7f7. 

DINITRODIPHENYLCARBAZIDE, 0.1% ale. soln., gives with Cd(OH )5 and 
other metallic hydroxides colored adsorption complexes; with KCN present, Cu does 
not intfr. with the Cd test which gives a greenish-blue color when test soln. is mixed 
on spot plate with NaOH, KCN and a little 40% formaldehyde; cf. Feigl, p. 49. 
Recomm. (/. C.). 

DIPHEN YLTHIOCARBAZONE (DITHIZONE), 30 mg. per liter of CHCl,. 
may be used to detect minute amounts of Cd in a soln. made alk. with NaOH and 
contg. tartrate; the reagt. on shaking with the test soln. gives a red to violet color 
with Cd; Co and Ni give colorations under the same conditions; cf. H. Fischer, Z. 
amjew. Chem. 47, 685-92 {1937t). Recomm. (/. C.). For detn. of Cd in silicate rocks, 
cf. E. B. Sandell, Ind.Eng. Chem., {Anal. Ed.) 17, 36U {1939). 

NITROPHENOLARSINIC ACID, in 10% AcOII soln., is a specific qual. reagt- 
for Cd in AcOH soln.; 1 part of Cd in 200,000 parts of soln. will show a yellowii^h 
crystalline ppt. when warmed with the reagt.; cf. Pavelka and Kolmer, Mikrochemie 
8, 277-80 {1930). Recomm. (/. C.). 

HEXAMETHYLENETETRAMINE ALLYLIODIDE (ALLYL lODOURO- 
TROPINE), 10% aq. soln., quantitatively ppts. a complex Cd compound, containing 
11.45% Cd, which may be dried at 105° C. for gravmtc. detn.; cf. Evrard, Ann. 
chim. anal. chim. appL, 11, 322-6 {1929). In the presence of Zn and some other 
metals the method is not satisfactory ; cf. Hurd and Evans, Ind. Eng. Chem., {Anal. 
Ed.) 5, 16 {1933). 

1-(2-QUIN0LYL)-4-ALLYL-THI0SEMIC:ARBAZIDE, satd. soln. in 50% 
ale., with KI in a neutral or slightly acid soln. gives a yellow ppt. with Cd; Cu does 
not intfr.; cf. Scott and Adams, J. Am. Chem. Soc. 51., 257tl-2 {1935). 

8-HYDROXYQUINOLINE (OXINE) quant, ppts. Cd from an AcOH soln. 
buffered with AcONa; Cu is also pptd. The ppt. is Cd(C9H60N)2 • I. 5 H 2 O; cf. Burg 
and Wurm, Z anal. Chem. 71, 321 {1927); or, Cd(C9H60N)2-2H20; cf. Wenger, 
Cimerman and Wyszewianska, Mikrochemie 18, 182 {1935). 

4-NITRONAPHTH ALENE - DIAZOAMINOBENZENE-I-AZOBENZENE 
(CADION 2B), 0.02 g. in 100 ml. of ethyl ale. contg. 1 ml. of 2 TV KOH, is said to be 
specific, — in absence of Hg, — as a spot test for Cd. A drop of reagt. is placed on filter 
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paper and a smaller drop of neutral or si. acid (with AcOH) test soln. contg. tartrate 
is added. Finally a drop of 2 AT KOH in 20% ale. is added. If as much as 0.002 meg. 
Cd is present in the test drop, a pink spot surrounded by a blue circle will appear. 
F. P. Dwyer, Australian Chem. Inst. J. ^ Proc. 5, 37-^0 (1938); C. A. 32, 2871. 


CALCIUM 

AMMONIUM OXALATE is the most commonly useful reagt. for detc. and detn. 
of Ca in soln. contg. in addn. to Ca only Mg and alkali metals and no strong acids. 
The detn. may be made by gravmtc. or volmtc. methods, the latter being done by 
titration of oxalic acid liberated from the ppt. by action of strong acid; cf. Hillebrand 
and Lundell, Applied Inorganic Analysis (Wiley), pp. If93-503 (1929) and other 
references. Recomm. (I. C.). 

DIHYDROXYTARTARIC ACID OSAZONE (sodium salt) gives a yellow ppt. 
with Ca in even very low conen.; other alkaline earth metals behave similarly al- 
though Mg does not ppt. unless present in an amount greater than the Ca; alkali 
meteus and ammonium do not intfr. Test is made by placing a small grain of the 
solid rea^t. in depression of black spot plate and adding drop of neutral test soln.; 
the ppt. 18 formed slowly ; cf. Feigl, p. P 4 O. Recomm. (1. C.). 

OLEIC, RICINOLEIC and STEARIC ACIDS are used in the estn. of Ca forming 
insoluble soaps which are determined by means of nephelometric or colorimetric 
measurements of the suspended soaps. In these methods it is usually necessary to 
make a preliminary sepn. of the Ca as CaC204 which is subsequently dissolved and 
detd. in the soln. freed from Mg and other interfering substances. The methods have 
been used in the detn. of Ca in urine, feces, blood, milk, and other organic materials. 
Samples used in the detn. should contain from 0.005 to 2.5 mg. Ca; cf. Snell, pp. 449- 
53; Yoe /, pp. 1U3-7; Yoe II, pp. 119-25. SULFORICINOLEIC ACID may be 
used in the same way and is said to have the advantage of not forming an insoluble 
Mg salt; for the method of use, cf. Yoe II, 125-9; Snell, p. 1*53. 

ALIZIARIN, 0.1% ale. soln., is used for the detn. of Ca which has been sepd. from 
Mg by pptn. as oxalate; the calcium oxalate is dissolved in dil. 11 Cl, the reagt. and 
NH4OH added, after several hours the blue-black crystalline ppt. of Ca alizarinate 
filtered off, washed, redissolved in oxalic acid, and the liberated alizarin estimated 
colmtcly.; 0.1 mg. Ca can be detd. to within 2 to 5%; cf. Laidlow and Payne, Bi- 
ochem. J. 16, m-8 (1922); Yoe I, pp. 139-7t3; Snell, p. 7f65. 

PICROLONIC ACID, aq. soln., has been used for the microscopic detc. of Ca. 
which forms spiny, yellow balls or needles; Mg, K, Na, NH4 ions do not intfr.; Cu 
and Pb intfr.; cf. J. Kisser, M ikrochemie 1, 25 (1923). The method lias also been 
used for the colmtc. detn, of samples contg. between 0.02 and 0.15 mg. Ca; the Ca is 
pptd. as the picrolonate, filtered off, dissolved in hot water, xs. bromine water added, 
after warming a short time it is made alk. and the color compared with standards; cf. 
Snell, p. ^66. In another method, Li picrolonate is used in xs. to ppt. the Ca salt and 
the xs. is detd. by titration with methylene blue; cf. A. Bollinger, Australian J. 
Exptl. Med. Biol. Sci. 13, 75-8 (1935). The Ca salt may also be used for direct 
gravmtc. detn. of Ca; cf. F. Alten and associates, Rmc/iem.Z. 265, 85 (1933); Dvorzak 
and Reich-Rohrivig, Z. anal. Chem. 86, 98 (1931). 

ANTIP YRINE may be used for an indirect colmtc. detn. of Ca which is quant, ppt. 
as K2CaNi(N02)6, the nitrite ion of which is estimated colmtcly. by use of antipyrine; 
Ba and Sr react similarly but Cu, Mn, Al, Fe, Zn, and Mg do not ppt. ; the error should 
be less than 4%; cf. Snjell, pp. 1*62-3. 

HYDROQUINONE with sodium bisulfite, 1,2,4-AMINONAPHTHOLSUL- 
FONIC ACID, and other organic reducing agents arc; used for an indirect colmtc. 
detn. of Ca. The calcium is obtained as the phosphate, amm. molybdate is added to 
form the phosphomolybdate which is then reduced to the “molybdenum blue” for 
colmtc. estn.; As must be absent; the method is suitable for detn. of 0.02 to 0.2 mg. 
Ca; Snell, pp. U5US; Roe and Kahn, J. Biol. Chem. 81, 1-8 (1929). 
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LORETIN (3-HYDROXY-7-IODOQIJINOLINE-5-SULFONIC ACID) gives a 
bright orange-red ppt. with Ca salts in sT. acid solns. contg. between 5 ppm and 2 % 
Ca. Mg, Na and K do not intfr. N. Schoorl, Pharm. Weekblad 76, 620-5 (1939); 
C. A. 33, 5767. 

CARBON DIOXIDE, CARBONATE, CARBON MONOXIDE 

PIIENOLPHTHALEIN-sodiiim carbonate, 2.5 ml. 0.5% phenolphthalein, 1 ml. 
0.1 N Na^COa, and 10 ml. water, is a reagt. which is colored red but becomes colorless 
by absorption of GO 2 ; a drop may be held on a coiled platinum wire to test amixtureof 
gases, or the gas evolved on acidulation of a solid or liquid unknown substance; the 
test is not specific as any acid-forming gas will decolorize the reagt.; ci.Feigl, p. 221; 
Feigl and Krumholz, Mikrochemie 8, 131 (1930). 

PHENOLSULFONEPHTHALEIN, BROMOTHYMOL BLUE and other in- 
dicators have been used for determining CO 2 ; cf. Snell, pp. 117-2^. 

HEMOGLOBIN with PYROGALLIC and TANNIC ACIDS has been used for 
the detn. of CO in blood and in gaseous mixtures; normal blood becomes gray when 
diluted with water and treated with tannic acid whereas in tlie presence of CO this 
color change does not occur and tlie color remains red ; for details cf. Sayers, Yant and 
Jones, Bur. Mines Hepts, Jnvesiiyalions No. 2U86 (1923) ; Snell, pp. 112-5. 

CERIUM 

GALLIC ACID, 0.02% aq. soln., gives a blue-violet color with ceric ion in a soln* 
contg. in addition arnin. hydroxide and Na 2 S 04 ; for colmtc. detn. a sample contg. 
0.03 to 0.07 mg. Ce should be used and the test soln. covered with a protective layer 
of mineral oil or ether; Th, La, Ti ions intfr.; Fe, Al, Cr, Mn, Co, Ni, and uranyl ions 
do not intfr.; PYROGALLOL may be used for detc. instead of gallic acid; cf. F. M. 
Cherny akin, Zavadskaya Lab. 3, 1090-1 (193^) ; C. A . 29, 2879; Snell, p. 366. TANNIN 
may also be used; cf. C. A. 33, 3289 (1939). 

BENZIDINE, in AcOII soln., will detect 0.0002 mg. Ce when a drop of the test 
soln. is plac<'d on filter paper, then one drop of dil. NaOH followed by a drop of the 
reagt.: Ce (HI) or Ce (IV) give a blue coloration; the test is specific in the rare earth 
metals, but ions of Mn, Co, Cu, Ag, Tl, Cr 04 intfr. by reacting similarly; in the 
presence of these interfering metals the Ce may be pptd. with HF and then tested; cf. 
FekfL p. 132; cf. also E. Herzfeld, C. A. 33, 3289 (1939). The leuco base of MALA- 
CHITE GREEN is said to be slightly more sensitive to the Ce (IV) than is benzidine 
and the same ions intfr.; cf. L. M. Kul’berg, J. Applied Chem. ( U. S. S. R.) 8 , 1^52-6 
(1935); C. A. 30, 51^3 (1936); 31, 626 (1937). 

CESIUM 

DIPICRYLAMINE (HEXANITRODIPHENYLAMINE) in soln. in NasCOs 
gives ppt. with Cs but reaction is not distinctive; cf. van Nieuwenburg and van der 
Hoek, Mikrochemie 18, 175-8 (1935); C. A. 30, (1936). 

CHLORINE, CHLORIDE, CHLORATE, PERCHLORATE 

o-TOLIDINE, 1 g. per liter of 10% HCl (prepared by mixing the solid tolidine 
with HCl and then adding more water and HCl) is stable for 6 months; it gives a 
yellow coloration with water contg. 0.01 to 1.0 ppm chlorine and is used in detg. free 
or chloramine chlorine in water. Permanent standards may be made from CUS 64 
and K 2 Cr 207 , or K 2 Cr 04 and K^CriO?; cf. Dragt and Mellon, Jnd.Eng. Chem., (Anal. 
Ed.) 10 , 256-8 (1938). The color is allowed to develop 5 to 15 minutes in the dark 
before comparison is made. More than 0.3 ppm Fe (HI), 0.01 ppm Mn (HI), 0.3 
ppm nitrite and other oxidizing agents intfr. by producing the same coloration as 
chlorine; cf. A. P. If.A., pp. 20-5; ibid., pp. 228-31. The reagt. has also been used 
for estn. of free chlorine in sewage and in air; cf. Snell, pp. 538-Ul; Yoe 1, pp. 157-9. 
Recomm. (I. C.). 
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BENZIDINE has also been recommended for colmtc. detn. of free chlorine giving 
a green color which is more intense and better suited for colmtc. comparison than is 
o-tolidine; the color fades in 2 or 3 minutes and sulfates intfr. if present in a con- 
centration sufficient to ppt. benzidine sulfate; cf. Stratton, Ficklen and Hough, hid. 
Eng. Chem., {Anal. Ed.) 4, 2 {i93T); Snell, p* 54/. 

DEMETH YL-p-PHEN YLENEDIAMINE gives a red coloration with free chlorine 
which is suitable for colmtc. estn.; cf. Kolthoff, Chem. Weekblad 23, 203-^ {1926); 
Snell, p. 542. 

CHLOROPHENOL RED or BROMOCRESOL GREEN, 0.1 g. in 100 ml. 20% 
ale. soln., are adsorption indicators for titration of chloride with standard HgNOs; cf. 
Zombary and Poliak, Z. anorg. allgem. Chem. 215, 255-6 {1933); cf. also J. Am. 
Chem. Soc. 56, 1891 {193U). DIPHENYLCARB AZIDE is also recx)mmended as an 
indicator for titration with Hg(N03)2; cf. I. Roberts, Ind. Eng. Chem., {Anal. Ed.) 
8, 365-7 {1936). Diphenylcarbazide may also be used for detc. of chloride in a solid 
sample by volatilization therefrom of chromyl chloride the Cr of which affects the 
reagt. Recx>mm. (/. C.). Feigl, 160. DICHLOROFLUORESCON, 0.1% soln. in 
50% ale. contg. a small amount of NaOH, as an indicator in titration of chloride with 
Ag ion, has some advantages over unsubstituted fluorescein; cf. Fajans arwl Wolf, Z. 
anorg. allgem. Chem. 137, 221 {1927t); Kolthoff and associates, J. Am. Chem. Soc. 51, 
3273-7 {1929). TARTRAZINE has also been used; cf. Fecuron and Gillespie, Bio- 
chem. J. 28, 1629 {1937,). 

NITROBENZENE has been added to the soln. in the Volhard method to enable 
titration of xs. AgNOa without removal of AgCl; cf. Caldwell and Moyer, Ind. Eng. 
Chem., {Anal. Ed.) 7, 38-9 {1935). 

ANILINE HYDROCHLORIDE, in the absence of oxidizing agents, may be used 
for the detc. and colmtc. detn. of chlorate; reducing agents, other than the reagt., must 
be absent; cf. Snell, p. 588; Yoe 1,163. Chlorate may also be detc. by warming of un- 
known soln. with a mixture of 85% phosphoric acid and satd. manganous sulfate soln. 
On cooling, if chlorate is present, a violet color is obtained. Test (^an he made more 
sensitive by addn. of a drop of 1% ale. soln. of DIPHENYLCARBAZIDE which 
intensifies the color. Periodates and persulfates intrf. Feigl, p. 190. Recomm. 
(7. C.). 

NITROSODIMETHYLANILINE, 0.1% soln. in dil. ale., gives a violet color with 
perchlorate and is recommended for detc. and colmtc. estn. of this ion in Chile salt- 
peter; iodides must be removed with silver oxide; cf. Yoe I, p. 163; Snell, p. 592. 

METHYLENE BLUE, 1.6% aq. soln., may be used for pptn. or colmtc. detn. of 
perchlorate. Snell, p. 590. Recomm. (/. C.). 

a-PHENYL-^-DIETHYLAMINOETHYL-p-NITROBENZOATE, 3 g. of the 
hydrochloride in 10 ml. water, may be used for detc. of perchlorate giving a turbidity 
or a white ppt. in neutral soln. with conens. of CIO4 ion as low as 0.0025 N; nitrate 
ion also gives a ppt. in conens. of 0.01 TV; iodide, oxalate, thiocyanate, and dichromate 
ions intfr.; cf. Marvel and du Vigneaud, J. Am. Chem. Soc. 46, 2661-3 {1927,). 

CHROMIUM, CHROMATE 

s-DIPHENYLCARBAZIDE, satd. ale. soln., gives a violet coloration with chro- 
mate in a soln. acidified with AcOH ; the color is suitable for estn. of Cr after oxidation 
to chromate by means of Na202 or other strong oxidizing agents; Fe does not intfr. ; cf. 
A. Cazeneuve, Analyst 25, 331 {1900). For the spot test, cf. Feigl, pp. 98-102; for 
colmtc. detn., cf. Snell, p. 279 and Yoe I, p. 166; for application to qual. analysis 
scheme, cf. Stover, J. Am. Chem. Soc. 50, 2363-6 {1928); for detn. of Cr in Ti02, cf. 
Flat! and \ogt,Bull. soc. chim. (5) 2, 1985-93 {1935). Recomm. (/. C.). 

DISODIUM -1,8- DIHYDROXYNAPHTHALENE-3,6.DISULFONATE 
(CHROMOTROPIC ACID), 1% aq. soln., gives a pink to light red color with 
chromate and may be used for colmtc. detn. of Cr in steel and in plant ash; the re- 
action is carried out in strongly acid soln. contg. H3PO4. Cr is oxidized and removed 
from most of the iron by treatment with NaOH and Na202; steel contg. less than 
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0.6% Cr may be analyzed advantageously with this reagt., and 0.02 mg. Cr may be 
detd. with an average error of 1%; vanadium does not intfr. if present in amounts 
less than Cr ; cf. F. Garratt, Ind.Eng. Chem. 5, 298 (1913); Snell, p. 278; Yoe I,p, 165. 
Recomm. (/. C.). 

BENZIDINE, 0.1% in 10% AcOH may be used for detc. of Cr by oxidn. to chro- 
mate through use of Na 202 , placing drop on filter paper, then drop of reagt. to get a 
blue ring. Mii and V intfr. by giving similar color. Cf. Feigl, p. 102. Recomm. (/. C.). 

SERICHROME BLUE R may be used for estn. of chromate by first dyeing wool 
yarn or flock with the reagt. which produces a crimson color. The dyed samples are 
changed to blues of varying intensities by immersion in chromic acid of varying 
concentrations; cf. G. C. Spencer, Ind. Eng. Chem., {Anal. Ed.) 4, 245 {1932); Snell, 

p. 281 . 

DIPIIENYLAMTNE or DIPHENYLC ARB AZIDE may be used as an internal 
indicator in titrations with dichromate; cf. Kolthoff, J. Am. Chem. Soc. 53, 2$02 
{1931). 

ORCINOL (5-DIHYDROXYTOLUENE) in ale. soln. gives a brown coloration 
as a spot test on paper; cf. G. Gutzeit, Helv, Chim, Acta 12, 713 {1929), 


COBALT 

a-NITROSO-i3-NAPIITHOL, 7 g. in 100 ml. glacial AcOH, is used for detg. 
Co in tungsten steels by adding to a slightly acid soln. of the steel 6 ml. of reagt. for 
every 10 mg. of expected Co, filtering, washing and igniting to C 03 O 4 ; with com- 
paratively large amounts of Co the oxide is reduced to the metal with hydrogen; the 
ppt. may be contaminated with Ni if this metal predominates in the original soln.; 
cf. Standards and Specifications for Metals and Metal Products; Misc. Publication No. 
120 of the Bu. of Standards, issued March 11th, 1933; cf. also Hillebrand and Lundell, 
Applied Inorganic Analysis, p. 326. For colmtc. methods of detg. Co in paints and 
other commercial products cf. Snell, pp. 322-^; E. G. Jones, Analyst 43, 317 {1918); 
in these methods the reagt. is dissolved in dil. NaOH; cf. also Yoe 1, pp. 173^. As 
a s{K)t test, giving a brown coloration, 0.05 meg. Co may l>e detected; cf. Feigl, pp. 
83^. For detection and detn. of Co in soils cf. J. S. Hosking, Australian Chem. Inst. 
J. and Proc. 3, 172-83 {1936). iS-NITROSO-a-NAPHTHOL is said to be a more 
sensitive reagt. for Co; cf. I. Bellucci, Gazz. Chim. Ital. 49, 11, 29^-8 {1919). Yoe and 
Barton, Ind. Eng. Chem., {Anal. Ed.) 12, U05-9 {197*0) discuss intfr. and colmtc. pro- 
cedure using this reagt. Both reagts. recomm. {I. C.). DINITROSORESOR- 
CINOL has also been suggested for the gravratc. detn. of Co, but results may be in- 
accurate; cf. Orndorf and Nichols, J. Am. Chem. Soc. 45, 17*39 {1923); Tomicek and 
Komarek, Z. anal. Chem. 91, 90 {1932). NITROSO-R-SALT (a-NITROSO./S- 
NAPIirHOL-3,6-DISODIUM DISULFONATE), in 0.5% aq. soln., is a useful 
reagt. for detc. of Co. in a soln. strongly acid with HNO 3 ; cf. van Klooster, J. Am. 
Chem. Soc. 43, 746 {1921). 

RUBEANIC ACID (DITHTO-OXAMIDE), 1% ale. soln., gives a brown ppt. 
with ammoniacal Co soln. and may also be used for a spot test; Cu gives a black ppt., 
and Ni gives blue under the same conditions; cf. Feigl, p. 86. POTASSIUM DI- 
THIO-OXALATE has also been used; cf. Gutzeit, Helv. Chim. Acta 12, {1929). 

FORMALDOXIME reagt. is made by boiling a mixture of 7 g. NH 2 OH HCL 
15 ml. H 2 O, and 3 g. trioxymethylene until clear, then cooling. For detc. of Co, add 1 
drop reagt. and 2 drops of 10 N NaOH to 10 ml. of test soln. to get a pale yellow 
coloration or ppt. Mn (II), Ni, Fe (III) and Cu (II) intfr. Recomm. (/. C.). Cf. 
C. A. 27, 927 {1933). 

DIMETHYLGLOXIME, in the absence of Cu and Fe, may be used for detc. or 
colmtc. detn. of Co; Ni, if present, is filtered off for observation of the soln. which will 
be brown in the presence of as mucli as 0.5 meg. per ml. ; the error in the estn. may be 
as high as 10%; cf. Snell, p. 327; Braley and Hobart, J. Am. Chem. Soc. 43, 7*82 {1921). 
The reaction is more sensitive if BENZIDINE or TOLIDINE is used along with the 
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dimethylglyoxime reagt. ; cf. Spacu and Macarovici, BuL soc. Stiinie Cluj 8 , 2^5-56 
ii935); C. A, 30, 168lt {1936), 

POTASSIUM XANTHATE gives a green ppt. with Co in a neutral or slightly 
acid soln.; Ni may ppt. but will dissolve in NH4OH, making it possible to detect 
traces of Co in Ni; cf. Tougarinoff, Ann. soc. sci. Bruxelles 50B, ioS and 235 {1930). 

DIPHENYLTHIOCARBAZONE (DITHIZONE), in CHCI3, has been used to 
detect traces of Co in Ni; cf. H. Fischer, Wiss. Veroffentlich. Siemens- Konzern 6 , 
U7~9 {1928) ;C.A. 23, 136^ {1929). 

PHENYLTHIOHYDANTOIC ACID has been used for the sepn. and gravmtc. 
detn. of Go in the presence of Al, Cr, V, W, U, Mo, As, Ti, Zn, Mn, Ca and Mg. 
The Ni ppt. is washed out with NH4OH and the violet colored ppt. is ignited and 
weighed as C03O4; cf. Willard and Hall, J. Am. Cliem. Soc. 44, 2219; ibid., 44, 2226; 
ibid., 44, 2253 {1922). 

THIOGLYCOLIC ACID ANILIDE, 2% ale. soln., is a reagt. for detc. of Co in a 
soln. from which Ag and the Cu-Sn groups have been removed. The test soln., 
made ammoniacal, is boiled, the reagt. added, boiled, and then made acid with TICl; a 
ppt. remaining on acidification indicates Co; cf. T. Berzin, Z. anal. Chem. 85, ^28-33 
{1931). 

ANTIIRANILIC ACID (o-AMINOBENZOIC ACID) quant, ppts. Co from a soln. 
free from Zn, Cd, Ni, Mn, and Cu, and buffered to a plT of 4.4 or above; cf. Funk and 
Ditt, Z. anal. Chem. 93, 2^1-7 {1933); II. Goto, J. Chem. Soc. Japan, 55, 1156-63 
{193U). 

For a critical report on about 150 reagts. for detc. of Co see Wenger, Duckert, and 
Basset, Helv. Chim. Acta 24, 657-70 {19U1); C. A. 35, 6536 {19^1). 


COLUMBIUM 

TANNIN with oxalic or tartaric acids has been used for the separation of Cb from 
Ta, and from Zr, Th, and Al; with Cb, tannin in the presence of oxalic acid gives a 
red ppt., whereas Ta gives a yellowish-brown; if Ta ppt. is contaminated with Cb, 
it is red. For details of quant, methods; cf. W. 11. Schoeller, The Analytical Chemistry 
of Tantalum and Niobium {1937), Nordemann Publishing Co, {New York), 

COPPER 

a-BENZOINOXIME (CUPRON), 5% soln. in ale. gives a green ppt. with Cu 
from a hot ammoniacal soln. preferably free of NH4 salts; tartrate prevents pptn. of 
Fe, Al, and other insol. hydroxides, thus permitting a sepn. of Cu from them; the 
ppt. may be dried at 100 ° C. for gravmtc. detn.; the reagt. may also be used for a 
spot test; cl.Feigl. p. 38 and Prodinger, pp. 63-66. Recornm. (/. C.). For use in soil 
analysis, cf. J. S. Hosking, Australian Chem. Inst. J. and Proc. 3, 172-83 {1936); 
C. A. 30, 6U88 {1936); in steel analysis, Kar, Ind. Eng. Chem., {Anal. Ed.) 17, 193 
{1935), and in amperometric titration of Cu, A. Langer, Ind. Eng. Chem., {Anal. Ed.) 
14, 283 {m2). 

SALICYLALDOXIME reagt. is prepared by dissolving 1 g. in 5 ml. ale., pouring 
into 95 ml. water at 80°, allowing to stand a few minutes and then filtering, or it may 
be made without isolation of the oxime by dissolving 2.22 g. of salicylaldehyde in 8 
ml. ethyl ale., adding to a soln. of 1.27 g. of NH 2 OH • IIGI in 2 ml. H 26 , diluting with 
15 ml. ale. then stirring slowly into 225 ml. II 2 O at 80°. Asten and Riley, J. Chem. 
Soc. (1933) 314. It is more nearly specific than benzoinoxime and only Au and Pd, in 
addition to Cu, ppt. in a soln. acid with AcOH. The yellow-green ppt. of Cu 
(C 7 H 602 N )2 may be used as a spot test for detc. or gravmtc. detn., or for the sepn. of 
Cu from Cd, Ni, Pb, and other metals. Recornm. (/. C.) cf. F. Ephraim, Ber. 63* 
1928 {1930); ibid., 64, 1210 {1931); Feigl, p. ItO; Ishibashi and Kishi, J. Chem. Soc. 
Jaimn 55, 1060-9 {193U); C. A. 29, 702 {1936). For a nephelometric method using 
salicykldoxime cf. Alten and associates, Mikrochemie 20, 77 {1936) . Cu may be sepd. 
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and quant, pptd. from Pb and Zn at pH 2.5 to 4.0; Biefeld and Ligett, Ind. Eng. 
Chem., (Anal Ed.) 14, 359-61 (m2). p-HOMOSALICYLALDOXIME, 1% aq. 
soln. with a little ale. is said to be easier to prepare than salicylaldoxime and is 
used in the same way; cf. Kao and Chen, J. Chinese Chem. Soc. 3, 22-6 (1935) C. A. 
29, ^691 (1935). 

ANTHRANILIC ACID, 3% soln. of the sodium salt, gives a greenish crystalline 
ppt. Cu(G 7H602N)2, which is formed in neutral or acidic (AcOH-AcONa) soln., and 
lias been used for gravmtc. and volrntc. detn.; at pH 2.8 to 3.0 no other metals ppt.; 
cf. Funk and Ditt, Z. anal Chem. 93, 3U5-7 (1933); H. Goto, J. Chem. Soc. Japan 55, 
1156-63 (193^i); C. A. 29, 1029 (1935); Prodinger, p. 37. 

a-QUINALDINIC ACID, about 5% soln. of the sodium salt, has been used for 
the gravmtc. detn. and for separation of Cu from Cd, P, As, Pb, Ni, Co, and Mn; a 
green ppt. is formed in si. acid soln. (H2SO4) and is dried at 125° C. to Cu (CioH6N02)2 • 
H2O; Zn and uranyl also ppt.; cf. Ray and Bose, Z. anal Chem. 95, ^tOO-1^ (1933); 
Lindsey and Shennan, Analyst 65, 636 (19^0); C. A. 35, 13U0; Prodinger, p. 55. 

POTASSIUM ETHYL XANTHATE, 0.1% aq. soln. prepared fresh every day, 
is used for the colmtc. detn. of Cu in amounts less than 1 mg. and gives a yellow color 
in neutral or acid soln.; there is an error of 10-15% in detns. of 0.005 to 0.018 mg. of 
Cu; Fe, Pb, Ni, Co, Zn, and Mn in small amounts are said to be without interference 
but in plant ash it is best to separate out Cu first afe CuS; A. O. A. C., p. 130; Snell, 
pp. 152-5; Yoe I, p. 18^. 

SODIUM DIETHYLDITIIIOCARBAMATE, 0.1% aq. soln. is stable for several 
weeks if kept in a brown bottle and may be used for detc. of Cu in dilutions as low as 
0.01 ppm and for colmtc. estn. of low concentrations as found in water which has 
been treated with CUSO4 as an algaecide. The sample for detn. should not contain 
over 0.1 mg.; concentrations between 0.1 and 1.0 ppm are best for estn.; in this con- 
centration a brown coloration is obtained and at higher concentrations a brown ppt. 
is formed; the reaction should be carried out in a slightly amrnoniacal soln. ; other met- 
als in comparable amounts are not likely to intfr. although cyanide must be absent; 
cf. A. P. H. A., pp. 25-6; Callan and Henderson, Analyst 54, 650 (1929). For a more 
general discussion cf. Snell, pp. 16^4-6; for C.u in milk cf. Conn and others, Ind. Eng. 
Chem., (Anal. Ed.) 7, 15-23 (1935); for Cu in blood and pther biological materials cf. 
S. L. Tornpsett, ilioc/icm. J. 29, ^480-6 (1915). 

THIOGLYCOLIC /3-AMINONAPHTHALIDE (THIONALID), ale. or AcOH 
soln. freshly prepared, ppts. Cu as a yellow compound from acid soln.; most of the 
metals which are pptd. by H2S are likewise pptd.; in the absence of intfr. metals, the 
reagt. may be used for gravmtc., volrntc., i^olmtc., or nephelometric detn.; cf. Berg 
and Roebiing, Z. angeiv. Chem. 48, ^30-2 and 597-601 (193!}). It is claimed that Cu 
can be quant, sepd. from Tl, Fe, Ca, Ba, Mg, Zn, Cd, Mn, Co, Ni, Cr, Pb and AJ; 
cf. Prodinger, p. 88. 

RUBEANIC ACro (DITHIO-OXAMIDE), 0.5% ale. soln., gives a dark green 
to black ppt. with Cu, and as a spot test may be used for detc. of Cu in the presence 
of a large excess of Co, Ni, Fe, and Cd; cf. Ray, Z. anal Chem. 79, 94 (1930); Feigl, 
pp. 44-46*. Recomm. (/. C.). 

MERCAPTOBENZOTHIAZOLE, ale. soln., gives a yellow ppt. with Cu and also 
forms ppts. with Au, Ag, Pb, and Hg but not with Ni, Co, Zn, Cd, Mg, Mn, Ca, Ba, 
and Sr; cf. Spacu and Kuras, Z. anal Chem. 102, 24 and 108 (f.9i5). DIMER- 
CAPTOTHIODI AZOLE is similar in its actions with metals; cf. Ray and Gupta, 
J. Ind. Chem. Soc. 12, 308-17 (1935); C. A. 29, 72f4 (1935); Prodinger, p. 112. 

DIPHENYLTHIOCARBAZONE (DITHIZONE), in CllCb or CCI4 soln., can 
be used for the colmtc. detc. and detn. of meg. quantities of Cu; cf. Fischer and Leo- 
poldi, Z. angew. Chem. 47, 90-2 (193^); R. M. Mehurin, J. Assoc. Official Agr. Chem. 
18, 192-74 (1935) ; Feigl, p. 46. For review of uses of this reagt., cf. Wichmann, Ind. 
Eng. Chem., (Anal Ed.) 11, 66-72 (1939). 

PYRIDINE and thiocyanate may be used for pptn. of Cu as Cu(CSN)2*2C6H6N 
which is dissolved in CHCb for colmtc. detn.; or xs. KCNS may be titrated for volrntc. 
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detn.; cf. Snell, pp. !59~S2,^ Hawk and Bergheim, Practical Physiological Chemistry, 
iOth Ed., p. ^68; Tettamanzi, Industria Chimica 9, 609-10 C. A. 28, 6653. 

BENZIDINE or TOLIDINE may be used instead of pyridine; cf. Z. anal. Chem. 67, 
Si {1925). Benzidine may be used with sodium salicylate for a rough colmtc. estn. of 
Cu; cf. Snell, p. 162; for other reactions of benzidine used in the detc. and detn. of 
Cu cf. C. A. 30, {1936); 29, {1935); 29, 6167 {1935); 28, 1951 {1935). 

The AMMONIUM salt of NITROSOPHENYLH YDROXYLAMINE (CUP- 
FERRON), 6% aq. soln. is a reagt. which is stable for weeks and gives a ppt. of Cu, 
in a neutral or slightly acid (AcOH) soln., which may be ignited to CuO for gravmtc. 
detn.; many other metals, such as Pb, Bi, Ag, Hg, Sn, and Fe, iritfr. by pptg. also; 
Baudisch and King, Ind. Eng. Chem. 3, 629 {1911); cf. also C. A. 29, 3625 {1935); 
Prodinger, p. 72-75. 

5,7-DIBROMQr8-HYDROXYOUINOLlNE, 0.5% soln. in 5 N HCl or satd. 
soln. (about 0.3%) in acetone, may be used for the gravmtc. detn. of Cu in micro 
quantities as in water; the ppt. is Ci8H802N2Br4Cu; cf. Berg, Z. anal. Chem. 70, 357 
{1927); L. W. Haase, Z. anal. Chem. 78, 113-25 {1929); cf. also Mikrochemie 17, 127 
{1935) and C, A. 30, 983 {1936). Unsubstituted 8-HYDROXYQUINOLINE 
(OXINE) may also be used; in AcOH soln., Cu may be detd. in presence of Be, Mg, 
Ca, Cd, Pb, As and Mn, cf. Prodinger, p. 110. 

BENZOTRIAZOLE in 2% aq. soln. gives quant, pptn. of Cu as a blue-green 
compd., (C 6 H 4 N 3 ) 2 Cu, at pH 7. 0-8.5. Ni, Co, Ag, Cd, Zn intfr. J. A. Curtis, Ind. 
Eng. Chem., {Anal. Ed.) 13, 359-51 {1951). 

CYANIDE 

BENZIDINE, in AcOH soln., is oxidized to a blue compound by nascent oxygen 
from interaction of Cu(OAc )2 and HCN ; in the absence of other oxidizing and reduc- 
ing agents, the reaction is specific for HCN. Paper may be impregnated with the 
reagt. and Cu(OAc )2 solns. and, while moist, exposed to the gas suspected of contg. 
HCN; a distinct blue coloration indicates HCN; solids or solas, may be te^sted by 
acidification to liberate HCN. With controlled conditions, the test may lx* made 
roughly quant.; cf. Feigl, p. 176. Sieverts and Hermsdorf, Z. anqew. Chem. 34, 3 
{19p); cf. also C. A. 7, 3292. PHENOLPHTHALIN will detect 0.2 ppm HCN 
which in the presence of dil. copper soln. yields the red phenolphthalein; Childs and 
Ball, Analyst 60, 295-9 {1935). 

PICRIC ACID, alkaline soln., is a reagt. for impregnating paper and gives a red 
to brown spot with cyanide of low conen.; sulfide gives a similar color; cf. G. Gutzeit, 
Helv. Chim. Acta 12, 713 {1929); R. G. Smith, J. Am. Chem. Soc. 51, 1171 {1929). 

FLUORIDE 

SODIUM ALIZARINSULFONATE (ALIZARIN S) as a 0.05% aq. soln. is much 
used as an indicator in titration of fluoride solns. with standard thorium nitrate 
(0.05 to 1.0 N). The fluoride soln. should be adjusted to pH 3.0- 3.2. The end point 
is shown by formation of pink color of thorium alizarin lake. Phosphate and certain 
other ions intfr. and are frequently eliminated from sample by distn. of the fluorine 
from sulfuric and perchloric acids. For detn. of F in soils cf. A. 0. A. C. p. 13; in 
insecticides, ibid. p. 51, and in water, same reference, p. 529. In analysis for F in wa- 
ters, however, distillation is usually unnecessary and detn. is made by colmtc. meth- 
ods involving the use of the ZIRCONIUM-ALIZARIN lake which is changed from 
red- violet to yellow by an xs. of fluoride; the extent of the decoloration is a measure of 
amoimt of F. For details of detg. 0.1 ppm of F in presence of 500 ppm SO 4 cf. 
Lamar and Seegmiller, Ind. Eng. Chem., {Anal. Ed.) 13, 901 {1951). See also report 
of American Water Works Association Committee on methods of detg. fluorides, 
J. Am. Water Works Assoc. 33, 1965-2017 {1951). The color change of the Zr lake 
may be used as a spot test for F, Feigl, p. 170. Recomm. (7. C.). 

p-DIMETHYLAMINOAZOPHENYLARSONIC ACID gives a brown insol. 
compound with zirconium salts which turns red with F ion due to liberation of the 
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free dye; as with the alizarin reagt., other ions which remove Zr or form corn^exes 
with F intfr.; in all cases of intfr. the F may be separated out as HF or Sir 4', cf. 
Feigl, p. 172. Recomm. (/. C.). 

After conversion to H2SiF« and the treatment with ammonium molybdate, fluo- 
rine may be detc. by the oxidation of BENZIDINE to a blue compd. and simultane- 
ous reduction of Mo to molybdenum blue; phosphates, arsenates, and silicates react 
similarly; cf.Feigl, p. 173. Cf. also Pertusi, C. A. 25, 2076 (1931). Recomm. (I. C.). 

TRIPHENYLTIN CHLORIDE has been suggested as a reagt. for the gravmtc- 
detn. of fluoride which ppts. as (C6H(,)3 SnF. Alien and Furman, J. Am. Chem. Soc- 
54, ^625-31 (1932). 

GALLIUM 

QUIN ALIZARIN, 0.01% ale. soln., will detect and determine colorimetrically 
Ga in conens. from 0.02 rag. to 0.2 mg. per liter by formation of a pint to amethyst 
colored lake. The test soln. should be normal in NIROAc, 0.5 N in NH4CI, have a 
pH of about 5 and should contain 0.5 g. NaF per liter. Ga may be separated from 
most metals but the test sample shoidd not contain more than 10 mg. A1 or more than 
1 mg. Fe; V and Mo must be absent; cf. Willard and Fogg, J. Am. Chem. Soc. 59, 
40-5 (1937). Recomm. (/. C.). 

MORIN, said. soln. in methyl ale., gives a green fluorescence in a soln. slightly 
acid with AcOH; A1 gives the same test but its fluorescence is prevented by NaF; 
the Ga is also aflVeted by the NaF but not as much as the Al; cf. G. Beck, Mikro- 
20, 19U~7 (1936). Recomm. (I.C.). 

8-IlYDROXYQUINOLINE (OXINE), 0.1% in dil. AcOH, may be used to 
detect minute amts, of Ga. Test soln. at pH 2. 6-3.0 is shaken with reagt. and CHCI3. 
Chloroform layer shows yellowish fluorescence in ultraviolet light if Ga is present. 
Fe (HI), Cu (II), vanadate, and molybdate must be removed; oilier elements do not 
intfr. E. B. Sandell, Ind.Eng. Chem., (.Anal. Ed.) 13, ^44 (19^1). 


GERMANIUM 

BENZIDINE, 0.1% soln. in AcOH, may be used for a spot test; to a drop of the 
test soln. on a filter paper, is added a drop of amra. molybdate soln., a drop 01 HNO3, 
then a drop of reagt., and the color developed with NH3 fumes; as little as 0.25 meg. 
of Ge gives a blue spot; the same reaction is given by Si, As, P2O6 and these must be 
absent; cf. Komarovskii and Poluektov, Mikrochemie 18, 66-73 (1935). Recomm. 
(I-C.). 

Germanic acid, H2Ge03, reacts towards reagts. listed under boron in a manner 
similar to that of boric acid; QUIN ALIZARIN is especially recommended; cf. N. S. 
Poluektov, Mikrochemie 18, A8-9 (1935). 


GOLD 

Reducing agents such as m-PIIENYLENEDIAMIIVE, FORMALDEHYDE, 
PHENYLHYDRAZINE, BENZIDINE, or ACETYLENE may he used for reduc- 
tion of gold ion to colloidal gold which can be detc. or determined colmtcly.; cf. 
Snell, pp. A02~8. BENZIDINE may be used in a spot test with An (III) giving the 
familiar blue spot; many other ions react similarly; cf. Malatesta and Di Nola, 
Bull. Chim. Farm. 52, 46/ (1912) ; Feigl, p. 71. For analysis of Au and sepn. from the 
platinum metals, cf. F. E. Beamish, et al., Ind. Enq. Chem., (Anal. Ed.) 9, 171t-6 
(1937). 

DIMETOYLAMINOBENZALRHODANINE, satd. ale. soln., is used to im- 
pregnate paper for a spot test; Au in neutral or slightly acid soln. gives a reddish- 
violet ppt. or spot; Ag, Hg, and Pd react in a similar manner; Feigl, p. 71; cf. also 
C. A. 25, 2380 (1931). 
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PYRIDINE, 1 vol. in 9 vol. 40% HBr, gives orange to maroon colored crystals 
with All (III) in an acid soln. if the concn. of Au is above 0 . 01 %; cf. M. N. Short, 
Microscopic Determination of the Ore Minerals, Bull. 825 U. S. Geol. Survey, Pt. 4 
Microchemical Methods (1931). 

HYDROGEN ION 

See table on ACID-BASE INDICATORS. 

INDIUM 

MORIN as satd. soln. in ale. is said to give a distinctive green fluorescence with In 
in presence of dil. mineral acid. It may be recognized even in admixture with Al, Sc, 
and Ga; cf. G. Beck, Mikrochim. Acta 2 , 287 90 (1937); C. A. 32, 1606, 

A sensitive spot test for In may be made by the use of ALIZARIN- impregnated 
paper to which is added a drop of the prepared test soln. and which is then dipped 
in a satd. aq. soln. of H 3 BO 3 to get a red spot if In is present; most elements of the 
(NH 4 ) 2 S group intfr., cf. Komarovskii and Pohiektov, Mikrochemie 16, 227-32 
(1937i). 

In may be detd. with 8 -HYDROXYOUINOLINE by pptn. from biilfered AcOH 
soln. cf. Geilmann and Wrigge, Z. ariorg. allgem. Chem. 209, 129 (1932). 

IODINE, IODIDE 

The familiar STARCH test for free iodine has been used with some success for the 
colmtc. estn. of iodine; cf. Snell, p. 569. 

o-TOLIDINE, 0.6% soln. in ale., gives with iodine a blue-gnicn color suitable for 
colmtc. detn. of amounts between 0.01 mg. and 0.10 mg.; iodides may be oxidized to 
free iodine with H 2 O 2 an xs. of which does not intfr.; iodates may Ix^ reduced for detn.; 
the test is made in a neutral soln.; nitrites are oxidized with H 2 O 2 and bicarbonate 
decomposed by boiling; under conditions of the test 1500 ppm of chloride or bromide 
have no effect; Fe, Cu, Hg, and other metals must be removed if present in a concn. 
high enough to cause pptn. with the reagt.; cf. I^nge and Ward, J. Am. Chem. Soc. 
47, 1000-3 (1925). 

METHYLENE BLUE soln. is decolorized by sulfite in a soln. 2N with IlCl at an 
immeasurably slow rate in the absence of iodide; up to 4 rneg. iodide may be detd. 
with errors no greater than 5% by observing the rate of fading of the r(‘ag 1 . in the 
presence of iodide as catalyst; cf. II. P. l^undgren, J. Am. Chem. Soc. 59, 7t13-6 (1937)^ 

DIPHENYI.CARB AZIDE as a satd. soln. in ale. may be used as an indicator in 
titration of iodide by means of Hg(N 03)2 soln. The end point is rendered very dis- 
tinct by the presence of 10 to 15% of purified dioxane; cf. H. R. McCleary, Jnd.Eruj. 
Chem., (Anal. Ed.) 14, 31 (19^t2). 

DIOXANE (DIETHYLENE OXIDE) commonly contains {leroxides wliich oxi- 
dize iodide to iodine which colors the soln. and permits detc. and colmtc. detn. of 
small amts, of 1 as in iodized salt. Saifer and Hughes, J. Biol. Chem. 118, 21*1-5 
(1937); ibid. 121 , 801 (1937). 


IRIDIUM 

MALACHITE GREEN, LEUCO BASE, 1 % soln. in glacial AcOH, is oxidized to 
the green color by (IrCU) in an acid soln. The test is given by Ir in dilutions of 
0.14 ppm in water; 1 part Ir in the presence of 3,000 parts of Pt m,ay be detected. 
The reaction is not aflected by moderate amounts of Rh, Os, and divalent Pd; free 
Cl, Au (HI), and (PdCle)"' must be removed; cf. L. A. Chugaev, Ann. inst. platine 
No. 7, 205-7 (1929) ;C.A. 24, 2689 (1930). Recomm. (/. C.). 

BENZIDINE has been used for the detc. of Ir in the presence of Pt and for its 
approximate detn.; a deep blue color is given by tetravalent iridium; other oxidizs 
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ing agents must be absent; cf. V. G. Khlopin, Ann. insi. plaline 1, 32^-30 (i926); 
Snell, p. ^425. 


IRON 

a,a'-DlPYRn) YL, 1-2% soln. in ale. or dil. TTCl, has had much usage in detc. and 
detn. of Fe (U) ion. The test is carried out in slightly acid soln. and gives an intense, 
stable, red coloration; in dil. soln. and in the absence of (hi (I) the reaction is specific; 
cf. F. Blau, Ber. 21, i077 il8S8); Snell, pp. 310 1i;Feiyl, p. 96; C. A. US, 2^ (197,1). 
For detn. of Fe in soil, cf. Dyer and IVIcFarlane, Can. J. Research 16B No. 3, 91-6 
(1938), C. A. 32, 7,263; in biological materials, cf. S. H. Jackson, Ind. Enxj. Chem., 
(Anal. Ed.) 10, 302 - 7 , (1938). This reagt. has also been used for detn. of Fe in cereal 
products; Andrews and Felt, Cereal Chem. 18, 819-26 (197,1), C. A. 36, 1393. Reagt. 
recorn rn. (J. C.). 

o-F HEN ANTHROLINE is similar to «,«'-dipyridyl in regard to reaction with 
Fe (II). Saywell and Cunningham have used it for detn. of Fe in fruit juices, Ind. 
Eng. Chem., (Anal. Ed.) 9, 67 9 (1937). Hummel and Willard report no intfr. from 
pyrophosphate, Ph, Zn, Al, Hg, As, F, I; ibid. 10, 13-15 (1938); cf. also Fortune 
and Mellon, ibid. 10, 60. 

DIMETllYLGLYOXIME, 1% ale. soln., gives with Fe (II) in ammoniacal soln. 
a red, soluble compound useful for detc. and detn. with errors of 1 to 2% in detn. on 
conens. of 10 to 50 {iprn; Ni intfr. is prevented by addn. of KCN; Cu and Co should 
be absent as well as large amounts of Al and Zn; Fe (111) is kept in soln. by the use of 
tartrate; cf. Snell, p. 308; Yoe J, pp. 27,8 9; Feigl. p. 98. llecomrn. (/. C.). 

7-101)0-8-11 YDROXYQUINOLINE-S-SijLFONIC ACID (FERRON) has 
been found satisfactory for detn. of Fe (111). The test soln. should be acidified to 
pll of about 3; the reagt., in a satd. aq. soln., gives a green, stable color with Fe 
(III); at conens. as low as 0.1 ppm the color is perceptibly different from the yellow of 
the reagt- soln.; fluoride ion prev(;nts color development but otherwi.se the reagt. is 
unaffected by any other ion in conen. comparable to that of Fe (III): cf. J. II. loe, 
J. Am. Chem. Soc. 51, 7,139-7,3 (1932); Yoe and Hall, ibid. 59, 872 (1937); Clark and 
Sieling, Jnd.Eng. Chem., (Anal. Ed.) 8, 256-7 (1936); Snell, p. 302. Recomin. (/. C.). 

THIOGLYCOLIC ACID (MERCAFTOACETIC ACID), 4 ml. dissolved in 
8 ml. cone. NH 4 OH in 50 ml. of water, gives with Fe (HI), at a pH of 8.0 to 10.0, a 
blue to pur[)le coloration which may be used for estn. of Fe in milk, blood or other 
materials. With Fe (11) a reddish color is given. The color may fade but is re.slored 
on shaking in air. The color is given in conens. of 0.1 ppm and the errors are no larger 
than 2%. The reagt. soln. should be made as needed; cf. Snell, p. 298 for details and 
bibliogra{)hy . Swank and Mellon found this reagt. to be superior to many others 
in regard to freedom from intfr. by many anions which are usually troublesome, e.g. 
phosphatt% fluoride, tartrate; cf. hid. Eng. Chem., (.Xnal. Ed.) 10, 7-9 (1938). 

SALICYLIC ACID, 10% aq. soln. of the sodium salt, is a reagt. which gives an 
amethyst color with Fe (HI) ion hut no color with Fe (11) ion; strong acids decompose 
the colored compound and sunlight causes fairly rapid fading: phosphate, fluoride, 
and ions which form complexes with Fe (HI) intfr. in detc. and detn. The test is 
made in a soln. slightly acid with AcOH and the sample should contain less than 0.2 
mg. Fe (111); cf. J. P. Mehlig, Ind. Eng. Chem., (Anal. Ed.) 10, 136-9 (1938) and 
Yoe I, pp. 27,3-5; Snell, p. 301. Recomm. (I.C.). SALIC YLSIJLFONIC ACID has 
been used for detn. of minute amounts of Fe in sputum ; cf. Snell, p. 302. THIOSALI- 
CYLIC ACID, which gives a yellow coloration with minute amounts of Fe in am- 
moniacal soln., has l)een used for Fe detn. on 0.1 ml. of blood; cf. Snell, p. 300; cf. 
also C. A. 32, 1207 (1938). 

CUPFERRON (AMMONIUM SALT OF NITROSOPHENYLHYDROXYL- 
AMINE), 6% aq. soln., is widely used for sepg. iron (also V, Zr, Ti, Sn, Ch, Ta) from 
other elements such as Al, Be, P, Mn, Ni, and hexivalent U. The pptn. is carried out 
in an acid soln. and the*pptd. Cu may be dissolved out of the ppt. with NH4OH : cf. O. 
Baudisch, Chem. Zlg. 33, 1298 (1909); Baudisch and King, Ind. Eng. Chem. 3, 629 
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H9ii); E. Benedetti, Bev. facuUad cienc. quim. ( Univ. La Plata) 9, 59-68 (193^), 
C. A. 29, 362^4 (1935); cf. also Hillebrand and Lundell, Applied Inorganic Analysis, 
pp. m-U {1929). 

p-n-BUTYLPHENYLARSONIC ACID, 0.75% aq. soln., is useful as a precipi- 
tant for detg. or sepg. Fe; most of the metals commonly associated with Fe do not 
intfr., although Zr, Sn, Ti, Th, UO2, Ce, and the anions of F, PO4, tartrate, and citrate 
should be absent; pptn. is from a soln. approximately 0.4 N in a mineral acid and at a 
temperature of 80-90° G.; cf. Craig and Chandlee, J. Am. Chem. Soc. 56, 1278-9 
(193^). 

In volmtc. methods of iron detn., titration of Fe (II) with oxidizing solns. may be 
made convenient by the use of internal indicators such as DIPHENYL AMINE SUL- 
FONIC ACID; cf. Sarver and Kolthoff, J. Am. Chem. Soc. 53, 2902-6 {1931); o- 
PHENANTHROLINE; cf. Walden, Hammett, and Chapman, J. Am. Chem. Soc. 
55, 2649 {1933); a,a'-DIPYRIDYL; cf. Nieuwenburg and Blumendal, Mikro^ 
chemie 18, 39 {1935); and PHENYLANTHRANILIC ACID (o-DIPHENYL- 
AMINE CARBOXYLIC ACID); cf. Siiirokomskii and Stepin, J. Am. Chem. Soc. 58, 
928-9 {1936). 

DIISONITROSOACETONE, 1% aq. soln., gives an intensely blue color with 
Fe (II) even in very dil. solns.; Co and Ni intfr.; xs. Mn reduces sensitivity; cf. 
Dubsky and Kuras, Chem. Listy 23, U96 {1929); C. A. 24, 801 {1930). Recoram. 
{L C.). 

ACETYLACETONE, 0.5% freshly prepared ale. or aq. soln., gives with as little 
as 3 meg. of Fe a distinctly red soln. which may be used for estn. of Fe; the sample 
should contain between 3 and 60 meg. Fe; the color is stable for weeks and the reagt. 
may be used wherever thiocyanate is a[)plicable; the test is made in slightly acid 
soln.; cf. A. Combes, Compt. rend. 105, 868 {1887); H. V. Pulsifer, J. Am. Chem. Soc. 
26, 967 {190U) ; cf. also Snell, p. 303 and Yoe /, pp. 2745-8. 

DINITROSORESORCINOL, aq. soln., gives green colors or ppts. with Fe (II) 
and Fe (III) in neutral soln.; Co and Cu also react; cf. Nichols and Cooper, J. Am. 
Chem. Soc. 47, 1268 {1925); for use of this reagt. as a specific stain for iron in tissues, 
cf. A. A, Humphrey, Arch. Path. 20, 256-8 {1935), C. A. 29, 8035 {1935). 

LANTHANUM 

8-HYDROXYQUINOLINE (OXINE) when added to a dil. AcOH soln. contg. 
La ppts. La(C9H60N)3 upon addition of NH3; the ppt. may be dried for gravmtc. 
detn. or dissolved for titration with KBrOs-KBr; cf. Th. I. Pirtea, Z. anal. Chem. 
107, 191-3 {1936). 


LEAD 

DIPHENYLTHIOCARBAZONE (DITHIZONE), 1 to 10 mg. dissolved in 100 
ml. CCI 4 or CHCI 3 , is a soln. which may be preserved for 4 to 8 weeks when care is 
taken to prevent contamination, oxidation, and long exposure to sunlight. The 
reagt. is widely used for detc., sepn., colrntc. and titrimetc. detn. of minute amounts 
of Pb; in soln. contg. KCN, NHs, and citric acid at pH of about 9.5, Pb leaves the 
aq. phase to form a chloroform-soluble, red, dithizonatc; other metals, except Sn (II), 
Bi, and Tl, do not intfr. unless present in great xs.; cf. A. 0. A. C., pp. 3974-/409; 
A. P. H. A., pp. 2/41-5; Snell, pp. 202-/4; Feigl, p. 31. For survey of use of dithizone 
in analysis for Pb and other metals, cf. Prodinger, pp. 1 17-1/41. For Pb in sugar prod- 
ucts, cf. T. D. Gray, Ind. Eng. Chem., {Anal. Ed.) 14, IIO-/4 {19/t2); in biological 
materials, K. Bambach, ibid. 11, /4OI {1939) and C. A. 33, 73, 723/4. ^e also Bie- 
feld and Patrick, Ind. Eng. Chem., {Anal. Ed.) 14, 275-8 {19/42). Reagt. recomm. 
(/. C.). 

s-DIPHENYLCARB AZIDE is used indirectly for detn. of Pb by pptn. as the 
chromate which is then dissolved for colmtc. estn. of the chromate, or xs. standard 
chromate may be used for pptn. and the xs. detd.; cf. under chromium; Snell, pp. 
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i98-200; Yoe 7, pp. 255-7. For use of this method in detg. Pb in blood, tissues, and 
excreta, cf. LetonofF and Reinhold, Ind.Eng. Chem., (Anal. Ed.) 12, 280-4 {i9W), and 
LetonofF, ibid. 13, 631 (19^1). 

TETRAMETHYLDIAMINODIPHENYLMETHANE, 1% soln. in glacial 
AcOH, forms a F)lue diphenylrnetFiane dye with Pb02; 5 meg. Pb will produce the 
color and the intensity may be used for colmtc. estn.; other oxidizing agents give the 
same reaction; cf. Snell, pp. 200-2. Recomm. (7. C.). BENZIDINE may be used 
in a similar way and is likewise non-specific for Pb02; d.Feigl, p. 29. 

CARMINIC ACID, 0.5% soln. in dil NH4OH, is a reagt. for detc. of Pb by spot 
test. The test soln. is added to paper previously impregnated with the reagt., ex- 
posed to NII3, and allowed to dry; a violet spot distinctly different from the red color 
of the reagt. denotes at least 1 meg. of Pb in the drop used; Cu prevents test; intfr. 
of Ag, Bi, and Cd may be prevented; cf. F. Pavelka, Mikrochernie 7, 301 (1929); 
Feigl, P- 32. Recomm. (7. C.). 

With GAU.OCYANINE (0.1 % aq. soln.) and PYRIDINE (1% aq. soln.) a violet 
sfK)! is obtained when a drop of the test soln. is put on paper, followed by pyridine 
soln., then by gallocyaiiine, and finally several more drops of pyridine soln. In the 
presence of Ag, Cu, Cd, and Bi, Pb may be pptd. in the paper as PbS04 and other ions 
removed by washing with several drops of water, after which pyridine and gallo- 
cyanine are added as directed above; cf. F. Pavelka, Mikrochernie 7, 301 (1929); 
Feigl, p. 32. Pyridine with Nn4CNS may be used for rapid gravmtc. detn. ci Pb; 
Prodinger, p. 160. 

ANTHRANILIC ACID, 3% soln. in dil. NaOII soln., ppts. PbCCTHeO^N)* wh^ 
may be dried and weighed or may be dissolved in NH4OAC soln. and titrated with 
KBrOs-KBr in an acid soln.; Zn, Cu, and Mn also ppt.; cf. Funk and Romer, Z. 
anal. Chem. 101, 85-8 {1935); Prodinger, p. 37. 

SALIC YLALDOXIME as a 1% soln. in dil. ale. may be used for the queuit. sepn. 
of Pb from Cu, Zn, Ag, Cd in strongly ammoniacal soln.; Biefeld and ligett, Ind. 
Eng. Chem., (Anal. Ed?) 14, 359-61 (19^2). 

THIOUREA as the solid or as satd. soln. in N HNO3 ppts. Pb and permits its 
sepn. from Ag, Hg, Cu, Bi, Zn, Ba, Cr, Mn, Al, Co, Ni, Fe, Sn, As, Sh, and Cd. Cf. 
Prodinger, p. 15^, and Mahr and Ohle, Z. anorg. Chem. 234, 22^-8 (1937), 

LITHIUM 

AMMONIUM STEARATE, prepared by passing NH3 into an ether soln. of 
stearic acid until all the ammonium stearate has pptd., is dried and redissolved in 
amyl alcohol; the reagt. must be made up fresh every day. Li stearate differs from 
all other alkali stearates in being much less soluble in amyl alcohol; for procedure in 
detn. of Li cf. E. R. Caley, J. Am. Chem. Soc. 52, 275^-8 (1930); Snell, p. 447. 2- 
ETHYLHEXANOL is said to be superior to amyl ale. as a solvent for the amm. 
stearate; Caley and Axilrod, Ind.Eng. Chem., (Anal. Ed.) 14, 242 (19^2). 

MAGNESIUM 

B-HYDROXYOUINOLINE (OXINE), 2 to 5% ale. or AcOH soln., is a rengt. 
used extensively for macro- and micro-detn. and for the sepn. of Mg from metals 
of the alkali and alkaline earth groups. It gives a green-yellow ppt. from an am- 
moniacal soln. which may contain Ca, Ba, Sr, but must not contain Fe, Al, Mn, Cu, 
Zn, Ti, and phosphate. The ppt. when dried at 130-40° C. has the composition 
Mg(C9H60N)2; at lower temperatures it retains water of crystallization. By heating 
with oxalic acid, the ppt. may be ignited to the oxide for weighing. Many colmtc. 
methods are available tor detn. of Mg in the presence of Ca as in urine, blood, etc.; 
for details and bibliography cf. Snell, pp. ^71-5; Hillebrand and Lundell, Applied 
Inorganic Analysis, pp. 1U/-5 (1929; Wiley, New York); cf. alsoC. A. indexes. 

TITAN YELLOW (CLAYTON YELLOW, THIAZOLE YELLOW), 0.1 to 
0.2% aq. soln., is a reagt. which is added to a neutral or acid soln. which is then made 
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alkaline with NaOH and in the presence of Mg produces an orange to red color or 
ppt. The method is suitable for colmtc. estn. of 0.001 to 0.015 mg. Mg. Dialyzed 
agar may be used as an aid in the prevention of pptn. ; the filtrate from pptn. with 
oxalate may be used. Ca has a slight intensifying effect on color; Al, Ni, Co, Mn, 
Sn, Zn, and a high concn. of NH4 salts intfr. The method is recommended for Mg 
detn. in urine (0.1 ml. sample is sufficient), blood, serum, milk, meat, and soil ex- 
tracts; cf. SnelU P‘ ^76; recomm. (/. C.). Gillam reports this reagt. to be good for 
Mg in photoelectric colmty., Ind. Eng. Chem., (Anal. Ed.) 13, U99~50 (i9^4i), and 
Otto and Otto, ibid.^ p. 65 (i9^1), find it good for detc. by test tube or spot plate 
methods after removal of most of metal ions. 

Magnesium in pptd. MgNH4P04 may be detd. colmtcly. by reduction of the phos- 
phomolybdate to tlie usual blue color by means of reducing agents such as SnCb, 
HYDROQUINONE, or AMINONAPHTHOLSULFONIC ACID; the method is 
suitable for detn. of 0.015 mg. Mg; for details of the method and for bibliography 
cf. Snell, pp. ^t68-9; Yoe 7, pp. 26^-6, and biochemical laboratory manuals. 

p-NITROBENZENEAZORESORCINOL (MAGNESON), 0.5% soln. in 1% 
NaOH soln. (for low concns. of Mg dilute reagt. 5 to 10 times), is added to an acid 
soln. which is then made alkaline with NaOH to form a bright blue color or ppt. suit- 
able for detc. of as little as 0.002 mg. Mg after removal of Ag, Cu-Sn, Fe, Co-Ni 
groups. Al and Ba, Sr, and Ca do not intfr; arsenate, chromate, and permanganate 
anions intfr. as does NH4 when in concn. 70 times higher than Mg; cf. Newell, Pike, 
and Ficklen, Z. anorg. allgem. Chem. 225, 2^4-4 (1935), and Mehlig and Johnson, 
Ind. Eng. Chem., (Anal. Ed.) 12, 30 (19^0). Test papers may be made by soaking 
filter paper in 0.01% ale. soln. of reagt. and allowing to dry. For test, add a drop of 
unknown and then one of 1% NaOH; compare with a blank; cf. I. Stone, Science 72, 
3p (1930). p-NITROBENZENEAZO-a-NAPHTHOL is considerably more sensi- 
tive to Mg than, the preceding reagt. ; cf. Feigl, p. iU3. Other similar compounds have 
been suggested; cf. C. A. 30, 6302 (1936). 

QUINALIZARIN, (1,2,5,8-TETRAHYDROXYANTHRAQUINONE), 10 to 
20 mg. in 100 ml. ale., ^ives a blue color or ppt. with Mg when the reagt. soln. is 
added to a neutral or slightly acid test soln., then 2N NaOH added in drops until 
alkaline. This reagt. is not as sensitive nor as specific as the reagts. previously listed. 
Alkaline earths, as well as metals of higher groups, must be removed by pptn. before 
making the test and a blank must be run; cf. Hahn, Ber. 57B, 139^-6 (192^) ; Feigl, p. 
1^2, cf. also C. A. 29, 72/4 and 30, 4/7^ (1936). Recomm. (I. C.). 

CURCUMIN, 1% ale. soln., gives a yellow to orange color useful for colmtc. detn. 
of Mg in amounts approximating 0.05 mg; the color is formed when the reagt. is added 
to the test soln. and made alk. with NaOH; starch glycerite is used as a protective 
colloid. Phosphate in large amount does not intfr. if approximately equal amount is 
used in standards; borates in small amounts do not intfr. ; Fe and other metals giving 
colored hydroxides intfr.; cf. I. M. Kolthoff, J. Am. Chem. Soc. 50, 395 (1928); W. ^ 
Thrun, Ind. Eng. Chem., (Anal. Ed.) 4, 42^ (1932) ; Snell, p. 477. 

OLEIC ACID, 2 g. and 0.5 g. KOH per liter 60% ale., is a reagt. for a nephelo- 
metric method suitable for detg. 0.02 to 0.1 mg. Mg; Ca must be absent; cf. Snell, p. 
U78. 


MANGANESE 

FORMALDOXIME (Deniges reagt.) ^prepd. by dissolving 20 g. trioxymethylene 
and 47 g. hydroxylamine sulfate in 100 ml. II2O by boiling, gives a red coltn. to an 
alk. soln. of Mn (II). This color is suitable to the estn. of Mn in plant, soil, and bio- 
logical materials. Colorations by Co, Cu, Fe, Cr, and Ni may be masked; cf. C. P. 
Sideris, Ind. Eng. Chem., (Anal. Ed.) 9, 445 (1937), and 12, 307 (7940). Also see 
C. A. 32, 77. Recomm. (1. C.). 

BENZIDINE, 2.3 g. dissolved in 100 ml. 5% HCl, may be used for detc. and detn. 
of Mn when the concn. of the element is too low for a satisfactory use of perman- 
ganate colorimetry. A blue-green color is given by manganate ion in concns. as 
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low as 0.008 ppm; the color fades within 2 minutes and a color comparison is made 
with artificial standards of CuS 04 and picric acid. Other oxidizing agents give a 
similar reaction and must be absent; the sample should contain 0.1 to 1.0 meg. Mn; 
cf. Snell, pp- 545-4; cf. also N. A. Clark, Ind.Eng. Chem., (Anal. Ed.) 5, 24f (1933). 
As a spot test, conditions may be controlled to make the reagt. practically specific 
among common metallic ions; cf. Feigl, pp. 106-8. Recomm. (I. C.). 

TETRAMETHYLDIAMINODIPHENYLMETHANE, dissolved in CHCb or in 
dilute AcOH, is oxidized by Mn in its higher valences to form a blue color which is 
much more stable than that obtained with benzidine ; the reaction is carried out in a 
soln. acid with AcOH; for the spot test, d.Feigl, P- 105. Recomm. (I. C.). For the 
colmtc. detn., cf. R. G. Harry, J. Soc. Chem. Ind. U3U-6T (1931): Snell, p. 3^2. 

o-TOLIDINE may, in the absence of free chlorine and other intfrnces., be used 
for colmtc. detc. and detn. of Mn as manganate; cf. Snell, p. 54f ; L. Forman, J. Am. 
Water Works Assoc. 21, 1212-7 (1929). 

STRYCHNINE, 1% soln. in cone. H2SO4, gives a blue-violet, changing to red, 
color with Mn which has been evaporated to dryness in the presence of NaOH. The 
test is specific in the absence of Co, chromate, and ferrocyanide; by the use of drop 
quantities, it is said to be sensitive to 0.2 meg. Mn; cf. S. Augusti, Ann. chim. ap~ 
plicata 24, 535-8 {193^). 

ANTHRANILIC ACID may be used for the gravmtc. detn. of Mn in the absence 
of Zn, Cd, Ni, ('o, and Cu which contaminate the ppt.; pptn. should be made at a 
pH above 5.2; cf. Funk and Demmel, Z. anal. Chem. 96, 385-8 (1937$); H. Goto, 
J, Chem. Soc. Japan 55, 1156-63 (1937$); C. A. 29, 1029 (1935). 


MERCURY 

DIPHENYLTHIOCARBAZONE (DITHIZONE), 10 to 50 mg. per liter CHCI 3 
or CCI4, may be used for the detc., detn., and sepn. of small amounts of Hg which is 
extracted from acidic aq. phase by shaking with the reagt. soln. with consequent 
change in color from the original bluish-green to yellowish-orange; in soln. approxi- 
mately pH 3, Cu is the only metal likely to intfr.; cf. Fischer and Leopoldi;Z. anal. 
Chem. 103, 27*1 (1935); Fcigl, p. 23; A. 0. A. C., pp. 7/09-7/12; Prodinger, p. 126. 
Recomm. (I. C.). DI-^-NAPHTHYLTHIOCARBAZONE is similar to dithizone 
but is said to give a more distinctive color with Hg and to be superior for its colmtc. 
detn., D. M. Hubbard, Ind. Eng. Chem., (Anal. Ed.) 12, 768-71 (197/0). 

DIPHENYLCARBAZIDE (saturated soln. in ale.) and DIPHENYLCARBA- 
ZONE (saturated soln. in ale.) are also used in colmtc. detc. and detn. of Hg and 8is 
indicators in mercurimetric titration. Hg (H) gives a violet or blue color in neutral 
or slightly acid soln.; Zn, Fe, Co, Ni, Pb, Cu, Ag, chromate, cyanide, chloride, bro- 
mide, and iodide ions intfr.; cf. Stock and Zimmermann, Z. angeiv. Chem. 41, 57/6-8 
(1928); Snell, p. 180, and Few//, p. 22; for adaptation to qual. scheme, cf. A. W. Scott, 
J. Am. Chem. Soc. 51, 3351 (1929); for use as indicator, cf. Dubsky and Trtilek, 
Chem. Lisly 27, 385-8 (1933). If acidity and other conditions be controlled carefully, 
the carbazide may be used for colmtc. detn. of low conens. of Hg; cf. Laird and Smith, 
Ind.Eng. Chem., (Anal. Ed.) 10, 576 (1938). Recomm. (I. C.). 

PROP YLENEDI AMINE with CUSO 4 gives with neutral or amm. soln. contg. 
about 0.1% Hg and xs. KI a ppt. of Hgl 4 Cu(Pn )2 which may be dried and weighed 
for detn.; Spacu and Spacu, Z. anal. Chem. 89, 188 (1932). ETH YLENEDI AMINE 
may be used in a similar way; cf. Spacu and Sucui,Z. anal. Chem. 92, 247 (1933). 

For a determination using PYRIDINE with dichromate, cf. Spacu and Dick, 
Z. anal. Chem. 76, 273 (1929); Furman and State, Ind. Eng. Chem., (Anal. Ed.) 8, 
7/67 (1936), and C. A. 35, 6892 (mi). 

d-DIMETHYLAMINOBENZALRHODANINE, satd. ale. soln., may be used as 
a arqp test for detc. of Hg (II) in nearly neutral soln. free of Ag; a red color is formed; 
cf. Heller and Krumholz, Mikrochemie 7, 217 (1929); Feigl, pp\ 27/-7 ; Kolthoff, J. 
Am. Chem. Soc. 52, 2222 (1930). 
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ANTHRANILIC ACID ppts. (II) as a slightly soluble salt which mav be 
weighed for detn. of the metal; cf. Funk and Romer, Z. anal. Chem. 101, 88 {1935). 
THIOGLYCOLIC ACID ^-AMINONAPHTHALIDE (THIONALID) is also 
useful as a quant, precipitant of Hg; cf. Berg and Roebling, Z, angew. Chem. 48, 

597 {1935). Prodinger, pp. 38, 90. 

MOLYBDENUM, MOLYBDATE 

POTASSIUM ETHYL XANTHATE (POTASSIUM XANTHATE) may be pre- 
pared as needed or the solid may be used as a reagt. giving a red colored complex 
soluble in CHCI3. The reagt. is added to a neutral soln. contg. about 1 meg. Mo per 
liter and the mixture is acidified to produce the color; for a colmtc. detn. the mixture 
is extracted with CHCI3. The detn. is accurate to within about 8% and is specific 
fo Mo; it is used for detn. of small amounts of Mo in W; cf. D. Hall, J. Am. Chem, 
Soc. 44, 1^62 {1922); Snell, p. 383; Feigl, p. 6^. For spot test to detect Mo in steel, 
cf. C. A. 31, 2120 {1937). 

a-BENZOINOXIME (CUPRON), 2% ale. soln., is used for the pptn. and detn. 
of Mo in steel; the sample should contain about 0.15 g. Mo in hexi valent state and 
pptn. is made in a cold, slightly acid soln. which must not contain W, Pb, chromate, 
pentavalent V, or Ta; cf. H. B. Knowles, Bur. Standards J. Research 9 , 1 {1932). 

CINCHONINE, 12.5% soln. in 6 TV HCl, may be used to increase the extent and 
rapidity of pptn. by means of KCNS and a reducing agent such as SnCb; cf. C. M. 
Johnson, Iron Age 132, No. 2, 16 {1933). 

PHENYLHYDRAZINE, in soln. in AcOH or dil. H 2 SO 4 , gives a red to rose colora- 
tion when warmed with molybdate soln. which is highly sensitive and specific; the 
color is suitable for detn. as well as detc. lodates give free iodine, vanadates a green 
color, and permanganates are decolorized; tungstate is without effect; cf. E. Mon- 
tigme, Bull. soc. chim. (4) 47, 128 {1930) ; Snell, p. 389; Feigl, p. 65. 

TANNIC ACID, 0.5% aq. soln. freshly prepared, gives with a molybdate soln. 
contg. xs. AcOH a red, l)rown, or yellow color which is suitable for detn.; the sample 
should contain no more than 20 mg. Mo, W must have been sepd. previously; cf. 
G. Spurge, Chem. Eng. Mining Rev. 11, 258 {1919) ; Snell, p. 389; Yoe I, p, 2J8U% 

NICKEL 

DIMETHYLGLYOXIME, 1 to 1.5% soln. in ale., is widely used for detc., 
gravmtc., titrimetric, and colmtc. detn. and sepn. of Ni. For a quant, pptn., the 
reagt. is added to a slightly acid soln. contg. no more than 30 mg. Ni, then NH 4 OH 
or NaOAc is added to raise the pH to approximately 7. Co gives a brown, soluble 
complex; Fe (II) and a few other metals may contaminate the ppt. if they are present 
in excessive amounts or if the soln. is made too basic; ordinarily, however, Pd is the 
only element likely to intfr.; cf. Chugaev, Ber. 38, 2520 {1905). For a discussion of 
the accuracy and limitation as a reagt., cf. E. G. Righellato, Chem. Age 28, 574 {1933); 
for a summary of the use and precautions in pptn., cf. Hillebrand and Lundell, Ap- 
plied Inorganic Analysis, pp. 313-8 {1929., Wiley, New York); for spot tests by means 
of this reagt. with and without an accompanying oxidizing agent cf. Feigl, pp. 88-92; 
for detn. by colorimetry, cf. Yoe 1, p. 295, and Prodinger, 53; for colorimetry in con- 
junction with an oxidizing agent (bromine water) which gives a red soluble complex 
making possible detn. of 0.015 to 0,5 mg. Ni without pptn., cf. Snell, pp. 31^-7 ; for 
titrimetric method, cf. C. A. 29, 17^8 {1935); for detn. of Ni in soils, cf. C. A. 30, 
6U88 {1936). Reagt. recomm. {I.C.). 

A number of other reagts. have been suggested for Ni; for a-BENZILDIOXIME 
(DIPHEN YLGL YOXIME), cf. F. W. Atack, Analyst 38, 316, {1913) ; for METH YL- 
BENZOYLGLYOXIME, cf. H. Holzer, Z. anal. Chem. 95, 392 {1933); for CYCLO- 
HEXANEDIONEDIOXIME, which is very similar to dimethylglyoxime but has the 
advantage of high water solubility, cf. O. Wallach, Ann. 437, 1^8 {192^), C. A. 19, 
U87 {1925) ; a-FURILDIOXIME is also soluble in water and has an added advantage 
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in gravmtc. detn. of Ni in that Ni makes up only 11.81% of its compound with the 
reagt. whereas with dimethylglyoxime the percentage is 20.31; cf. Soule, J, Am. 
Chern. Soc. 47, 981 (1925). For critical comparison of Ni reagts., cf. Wenger, et al., 
Helv. Chim. Acta 24, 889-99 (mi), C. A. 36, 2225. 

SALIC YLALDOXIME, prepd. as described under copper, quant, ppts. Ni at pH 
7; the ppt. may be contaminated by iron if this element is present in test soln.; cf. 
Biefeld and Howe, Ind.Eng. Chem., {Anal Ed.) 14, 251-3 {19^2). 

DITHIOOXAMIDE (RUBEANIC ACID), 1% ale. soln., may be used as a sen- 
sitive spot reagt. and gives a blue- violet spot in ammoniacal soln.; Co, Fe, and Cu 
intfr.; cf. Feigl p. 92. Hecomm. (/. C.). 

FORMALDOXIME, made as needed by boiling a mixture of 7 g. hydrazine 
hydrochloride, 15 ml. water, and 3 g. trioxymethylene, may be used for detc. and 
detn. of as low as 0.1% Ni in Co salts; it gives a brown color; cf. G. Deniges, C. A. 
27, 927 {1933). Hecomm. {I. C.). 

POTASSIUM DITHIOOXALATE, 0.1% aq. soln. made up fresh every few days, 
is said to be better for colorimetry than dimethylglyoxime. It gives a deep bluish- 
red color. The sample should contain about 1 mg. Ni; the color develops in a slightly 
acid soln, Co and Fe must be removed and most of the common metals intfr. if 
present in appreciable amounts; Mg, alkaline earths, Al, and phosphate do not intfr.; 
cf. Snell pp. 317-9, Yoe I, p. 298-303. 

ANTHRANILIC ACID ppts. a slightly soluble Ni salt from a slightly acid soln.; 
Cu, Mn, Zn, and Co intfr.; Funk and Ditt,Z. anal Chem. 93, 2^1-7 {1933). 

ETHYLENEDI AMINE with thiosulfate may be used for a spot test for Ni and 
gives a violet ppt.; cf. G. Spacu and P. Spacu, Z. anal. Chem. 89, 192 {1932). 


NITRATE, NITRITE 

Various reagts. are precipitants for nitrate. NITRON, 1 g. in 10 ml. 5% AcOH, is 
a reagt. which is unstable and must be prepared as needed; a formic acid soln. is said 
to be more stable. This reagt. forms a nitrate which is soluble only to the extent of 
9,9 mg. per 100 ml. water; perchlorate and some other anions similarly give slightly 
soluble salts and intfr. in detn,; cf. Busch, Her. 38, 861 {1905); Cope and Barab, J. 
Am. Chem. Soc. 39, 504-/4 (/.9/7). DI-(a-NAPHTH YLMETHYL)-AMINE, 
about 10% in 50% AcOH, is said to be a more effective precipitant than nitron but 
it is likewise non-specific; only its acetate, sulfate, and phosphate are soluble in 
water; cf. Hupe and Becherer, Helv. Chim. Ada 6, 074 and 885 {1923); F. Konek, 
Z anal Chem. 97, 7*16-8 {1937$). For a-PHENYL./3-DIETIIYLAMINOETHYL- 
/>-NITROBENZOATE see under chlorine and perchlorate. 

PHENOl.DISULFONIC ACID, prepar(‘d by dissolving pure PHENOL in cone. 
H 2 SO 1 , gi ves a yellow color with minute amounts of nitrate in alk. soln.; for detn. in 
water of low chlorine content and samples contg. 0.05 mg. or less of nitrate, cf. 
A. O. A. C., p. 527; A. P. H. A., pp. 7t8 -9; Yoe I, pp. 313-6; Snell pp. 629-35. The 
color of INDIGO CARMINE is bleached by nitrate and this is used to detc. nitrate 
impurities in various salts; cf. LJ. S. Pharmacopoeia XI, p. 7f93; DIPHENYLA- 
MINE or DIPIIEN YLBENZIDINE in sulfuric acid gives blue colors by reaction 
with nitrate in acid soln.; 0.5 to 5 meg. may lx? detected and determined; for details 
and bibliography, cf. Snell, pp. 637-7*1 ; Yoe I, p. 316; Feigl p. 21 1 ; for detc. of nitrate 
in milk, cf. C. A. 29, 7510 {1935), and in wines, cf. A. 0. A. C., p. 170. 

BRUCINE, 0.02% soln. in H 2 SO 4 for spot test, and 5% soln. in CHCl.^ for colmtc. 
detn. gives a red color with nitrate in acid soln. which changes to a stable yellow use- 
ful for colmtc. detn. The sample should contain 0.01 to 0.2 mg. nitrate mtrogen; ni- 
trite reacts similarly if acid conen. is low; cf. Feigl, p. 212; Snell, p. 635; Yoe J, p. 318. 
STRYCHNINE also gives a very delicate test; cf. SneU, p. 636, Yoe I, p. 320. 

For detn. of nitrate in nitrite the latter is destroyed by sodium azide then the 
nitrate reacted with NITROBENZENE to obtain dinitrobenzene which is detd. by 
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means of acetone and alkali, cf. W. Seaman, et al., Ind. Eng. Chem., {Anal. Ed.) 14, 

U20-22 {m2)^ 

AZORLBIN, 0.01% aq. soln., with H2SO4 is decolorized by nitrate or nitrite, and 
has the advantage over many of the other reagts. in that Fe (HI) ion has no effect; 
cf. J. Skutil, Chern. Listy 30, 74 {1936). 

Nitrite is usually detc. or determined colmtcly. by its diazotization of amines which 
are then coupled with other amines or phenols to form colored azo ('compounds; 
a-NAPHTHYLAMINE and SULFANILIC ACID are widely used for this purpose; 
for nitrite in flour, cf. A. O. A. C., p. 222; for nitrite in water, cf. A. 0. A. C., p. 527; 
A. P. H. A., p. 7,6; Yoe /, p. 308; Snell, p. 655; Feigl, p. 215. DIMETHYL-a- 
NAPHTHYLAMINE is said to be supei:ior to tlie naphthylamine in the preceding 
reaction; cf. F. G. Germuth, Ind. Eng. Chem., {Anal. Ed.) 1, 28 {1929). SULFA- 
NILAMIDE with 7V-(1-NAPHTHYL)-ETHYLENEDIAMINE DIHYDRO- 
CIILORIDE have recently been found superior reagts. for nitrite; Martha B. Shinn, 
Ind. Eng. Chem., {Anal. Ed.) 13, 33 {1951). This procedure has been adapted to 
waterworks usage, cf. Kershaw and Chamberlin, Ind. Eng. Chern., {Anal. Ed.) 14, 312 
{1952). 


OSMIUM 

THIOUREA when boiled with sodium chloroosrnate and xs. HCl gives an intense 
red color when the concn. is above 10 ppm; cf. Cliugaev, Z. anorg. allgern. Ghent. 148, 
65 {1925); for complete procedure for Os, Ru, Pt, Pd, Rh, and Ir, cf. (ulchrist and 
Wichers, J. Am. Chem. Soc. 57, 2565-73 {1935). For reaction with NICKEL ACE- 
TATE, see under palladium. 


OXALATE 

DIPHENYLAMINE, as the solid, may be mixed and heated with the unknown 
and the residue extracted with a little ale. to get a blue soln. if oxalate was present 
in the sample. Recornm. (/. C.). Feigl, p. 336-8. 

INDIGO is not bleached by K 2 Cr 207 alone but in the presence of as little as 0.03 mg. 
oxalate, both oxalate and indigo are oxidized with consequent loss in color of the 
indigo; cf. Tavanaev and Budkevich, Z. anal. Chem. 103, 353 {1935); ibid., 104, 513 
{1936). 

Oxalic acid may be reduced to glycolic acid by the use of Mg powder, and this 
glycolic acid may be detected by the use of 2,7-DIHYDROXYNAPHTllALENE 
in H2SO4; cf. Feigl, p. 335. 


OXYGEN 

A mixture of Mn (011)2 and KI may be used for detc. or detn. of oxygen in a gaseous 
mixture; after absorption of oxygen, acid and STARCH are added and tlie detn. is 
made by comparison of the color of the starch-iodine complex; cf. Snell, pp. 133-6; 
C. A. 28, 5778 and 6889 {1935). 

PYROGALLOL, in alkaline soln. is in general use for removal of oxygen from other 
gases and is also used for the estn. of oxygen-supplying power of soil; cf. Hutcliins 
and Livingston, J. Agr. Research 25, 133 {1923). 

For dissolved oxygen, the yellow leuco base of INDIGO CARMINE has been suc- 
cessfully used on 1 ml. samples of liquid; errors are low; extreme care must be taken 
to prevent contact of the reagt. soln. with air; for preparation of reagt. and details of 
procedure, cf. V. V. Efimov, Biochem. Z. 155, 371-5 {1925) or Snell, p. 137. ADUROL 
has been used for approximate estn.; cf. Snell, p. 136 or Yoe 1, p. 330. AMIDOL 
(2,4-DIAMINOPHENOL HYDROCHLORIDE) has been used for a field method 
in determining oxygen in water and stiwage; cf. A. P. H. A., p. 237; M. 1... Isaacs, 
Sewage Works J. 7, 535-53 {1935); F. W. Gilcreas, J. Am. Waier Works Assoc. 27, 
1166 {1935). 
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PALLADIUM 

DIMETHYLGLYOXIME gives a bright yellow ppt. from acid soln. of Pd and 
provides a method for separating Pd from Os, Ru, Pt, Rh, and Ir, and for its subse- 
quent detn.; Au must be absent as it is pptd. as tlie metal; cf. Gilchrist and Wichers, 
J. Am. Chem. Soc. 57, 2565-73 (1935). Recornm. (/. C.). /9-BENZILDIOXIME 
may also be used and gives a ppt. with 3 meg. Pd per ml.; cf. Dw\er and Mellor, 
C. A. 29, ^4690 (1935): other oximes which may be used are BENZOYL-METHYL- 
GLYOXIME, cf. Chem. News 131, Wl (1925) and SALICYLALDOXIME, cf. 
Holzer, Z. anal. Chem. 95, 398 (1933). /3-FURFURALDOXIME may be better 
than the dimethylglyoxime in detc. and detn. of Pd, cf. Hayes and Chandlee, Ind. 
Eng. Chem., (Anal. Ed.) 14, ^491-3 (m2). 

p-DIMETIlYLAMINOBENZALRIIODANINE, satd. ale. soln. gives a reddish- 
violet ppt. with Pd in neutral or si. acid soln. contg. at least 0.1 ppm Pd; Pt, An, Ag, 
and Hg also ppt.; cf. Feigl, pp. 18-81. 5-(4-SULF0.1-NAPHTIIYLAZ0)-8- 
H YDROX YQIJINOLINE, ale. soln., gives an orange color or red ppt. with as little 
as 2 rneg. Pd in dil HNO3 soln. and is sptxdfic; cf. Gutzeit and Monnier, Helv. Chim. 
Ada 16, 233 (1933); Feigl, p. 81. b-NITROQUINOLINE gives a yellow ppt. of 
Pd(C9H(iN '^02)2 which may be dried for gravmtc. detn. and which is specific in the 
platinum group; cf. Ogburn and Riesmeyer, J. Am. Chem. Soc. 50, 3018 (1928). 
p-NITROSODIPHENYLAMINE and related compounds have been found of merit 
in detc. and colintc. detn. of Pd (II); cf. Yoe and Overholser, J. Am. Chem. Soc. 61, 
2058-63 (1939), and 63, 322^ (mi). 

The reduction of nickel in NICKEL ACETATE by sodium hypophosphite is cata- 
lyzed by Pd and this property may be used as a means of detecting Pd. The test is 
made in a clean test tube to which is added 1% soln. of Ni(OAc)2, satd. NaH2P02, and 
unknown. When w armed in l)oiIing water, the Ni is deposited as a black pow^der or as 
a mirror within 2-30 min. A blank shows test only after a long time. Pt, Ru, and Os 
also give test but not as quickly; cf. Feigl, p. 75. Recomm. (I. C.). 

PHOSPHORUS, PHOSPHATE 

For amounts up to 1 or 2 mg. phosphate, detn. may generally be made most satis- 
factorily by formation of phosphomolvbdate which is subsequently reduced by such 
reagts as i-4IVlINO-2-NAPIITHOL-4-SULFOMC ACID, II YDROQUINONE, 
or BENZIDINE to produce colors suitable for cohntc. estn. ; cf. A. O. A. C., p. 133; 
A. P. 11. A., pp. 109 11; Feigl, p. 216. For a comprehensiye review of colmtc. 
methods, cf. Snell, pp. ^480-516, and for a comparison of v arious pptn., titrirnetric, 
and colmtc. methods with bibliography, cf. Peters and Van ^\yke. Quantitative Clini- 
cal Chemistry, j). 857 jj (1932, Williams and \] itkins, Baltimore). For the use of 
STRYCHNINE MOLYBDATE in nephelometry of phosphate, cf. Yoe II, pp. 
1^48-5^4. Ilie l-amino-2-naphthol-4-sulionic acid — ammonium molybdate reaction 
has been used for the detn. of phosphorus in soils; cf. Mildred S. Sherman, Ind. Eng. 
Chem., (Anal. Ed.) 14, 182 (m2). 


PLATINUM 

NICKEL ACETATE, see under palladium. Recomm. (I. C.). For analysis 
scheme for platinum metals, cf. Beamish and Scott, Ind. Eng. Chem., (Anal. Ed.) 
9, m~3 (1937). 


POTASSIUM 

p-DIPICR YLAMINE (HEXANITRODIPIIENYLAMINE or “AURANTIA”), 
0.2 g. in 20 ml. water contg. 2 ml. of N NaiCOa, gives an orange-red crystalline ppt. 
with K in si. alk. sol.; as a spot test it will detect 3 meg. K. NII4 in large xs. must be 
removed but Li, Na, Mg, Ca, Sr, and Ba do not ppt.; cf. Pohiektov, Mikrochemie 14, 
265-6 (19314) ; Feigl, p. 1^49. The Mg salt of the amine may be used instead of the Na 
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salt as formed in Na2C08 and has been satisfactorily used in gravmtc., yolmtc., and 
colmtc. detn. of K in macro and micro amts.; cf. KolthofF and Bendix, Ind. Eng, 
Chem., {Anal. Ed.) 11, 9^~8 {1939). See also E. Amdur, ibid. 12^ 731-^ {19U0). 
Recomm. (/. C.). 

PICRIC ACID, saturated soln. in ale., ppts. K (as well as NH4, Rb, and Cs) and 
the ppt. may be dissolved in water for colmtc. estn. ; sulfates must be removed but 
Ca, Mg, Al, Fe, phosphates, and silicates do not intfr.; cf. E. R. Caley, J. Am. Chem. 
Soc. 53, 539-^5 {1931); Snell, p. U37 ; C. A. 29, 1031 {1935); other nitrophenols have 
been tried, cf. Rosen thaler, Mikrochemie 2.^ 29-32 {192^). 

The familiar qual. reagt., sodium cobaltinitrite, may be used for sepn. of K and 
subsequent colmtc. detn. by reaction with many of the nitrite reagts.; cf. Snell, pp. 
^32-7. Washing of ppt. during sepn. should be done with 1% AI2 (804)3; W. E. 
Thrun,./nd. Eng. Chem., {Anal. Ed.) 5, 79 {1933). For indirect detn. of K in ppt. cf. 
C. P. Sideris, ibid. 9, 145 {1937). 

NAPHTHOL YELLOW S (2,4-DINITRO-l-NAPHTIIOL-7-SULFONIC 
ACID), satd. aq. soln., gives a yellow ppt. with a soln. contg. as much as 400 ppm 
K; NH4 and Na do not ppt.; cf. Clark and Willits, Ind. Eng. Chem., {Anal. Ed.) 8» 
209 {1936). 

SODIUM 5-NITRO-6-CHLOROTOLUENE.3-SULFONATE, satd. aq. soln., 
may be used for pptn. and detn. of K in the absence of NH4 and Rb which are also 
pptd. by the reagt.; the K salt is 1/40 as sol. as the reagt.; cf. Davies and Davies, 
J. Chem. Soc. 123, 2976-82 {1923). 

"‘GARDINOL,” “DREFT,” or “DRENE,” 3% aq. soln., form K salts which are 
much less soluble than the corresponding Li, NH4 Mg, Ca, Na, and Ca salts, and 
may therefore be used as tests for K; cf. E. A. Wildman, C. A. 30, 407 {1936); B. 
Reichert, C. A. 29, 3939 {1935). 

The hydrogen TARTRATE ion is in common use as a precipitant for K. The 
reagt. soln, is prepared by mixing 50 ml. of 2 N tartaric acid, 25 ml. 0.5 N NaOH, 
25 ml. 96% ale. and allowing the mixture to stand until clear; cf. C. A. 23, 1588 
{1929); Clarke and Davidson, Ind. Eng. Chem., {Anal. Ed.) 3, 258-9 and 32U-5 
{1931); for use in conjunction with sodium cobaltinitrite, cf. Wikul, Z. anorg. allgem. 
Chem. 151, 338 {1926). 


RUBIDIUM 

For the use of 5-NITRO-6-CHLOROTOLUENE-3-SULFONATE see under 

potassium. 

RUTHENIUM 

RUBEANIC ACro (DITHIOOXAMIDE), 2.5% soln. in glacial AcOH, gives a 
blue soln. with as little as 0.2 meg. of Ru in aq. soln.; other Pt metals do not give 
permanent colorations; H2PtCl6 gives a red soln. which soon yields a brownish-red 
ppt.; cf. Wolbling and Steiger, Mikrochemie 15, 295-301 {193^). For a complete 
analysis of the Pt group, cf. Gilchrist and Wichers, J. Am. Chem. Soc. 57, 2565-73 
{1935). 

THIONALID (THIOGLYCOLIC iS-AMINONAPHTHALIDE) has been used 
in detn. of Ru; cf. W. J. Rogers, et al., Ind. Eng. Chem., {Anal. Ed.) 12, 561-3 {19^0). 


SCANDIUM 

. MORIN with minute amts, of Sc gives a green fluorescence in ultraviolet light. 
For review of tests for Sc, cf. G. Beck, Mikrochim. Acta 2, 9-12, 287-90 {1937); C. A. 
32, 452, 1606 {1937). 


SELENIUM 

THIOUREA in the absence of excess nitrate and Cu gives a red ppt. of free Se 
from HCl solns. contg. minute amounts; Se may be separated from Te by this reagt. 
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and may be detd. by weighing the pptd. Se; cf. P. Falciola, Ann. chim. applicaia 17, 
357-8 {1927);Feigh p. 231. Recomm. (/. C.). 

PYRROLE, 1% soln. in ale., added to a soln. of the unknown in syrupy phosphoric 
acid contg. a little FeCh gives a deep blue color when the conen. of Se as H2Se03 is 
over 0.1 ppm; the color is suitable for estn.; silicic acid acts similarly; selenic, tel- 
lurous and telluric acids do not intfr.; cf. Berg and Teitelbaum, Mikrochemie, Emich 
Festschr. 23-6 (1930); Snell, p. 60^; Feigl, p. 336. 

CODEINE PHOSPHATE, 4% aq. soln., has been used for detc. and colmtc. detn. 
of Se02 as an impurity in cone. H2SO4. When 0.1 ml. of the reagt. soln. is added to 
10 ml. sample, a blue coloration is obtained when the conen. of Se02 is over 0.00005%; 
AS2O5 gives no color in conen. below 1%; Fe (HI) gives a blue color when conen. is 
above 0.0015%; cf. Tz. Raikhinstein, C. A. 23, 2.W1 (1929). 

For other methods, cf. Dudley and Byers, Ind.Eng. Chem., (Anal. Ed.) 7, 3 (1935); 
Williams and Byers, Ind. Eng. Chem. 28, 912 (1936). 

SILICON, SILICATE 

Ammonium molybdate with silicate in acid soln. gives the complex silicomolybdic 
acid which, after warming, gives with BENZIDINE a blue color in si. ammoniaceJ 
soln.; phosphates and arsenates react similarly; cf. Feigl, p. 219. Recomm. (/. C.). 

For use of PYRROLE see under SELENIUM. 

SILVER 

/>-DIMETHYLAMINOBENZALRHODANINE, satd. soln. in acetone, when 
added to a soln. slightly acid with HNO3 gives a reddish-violet color or ppt. if the 
conen. of Ag is above 0.4 ppm; other metals, Hg, An, Pt, Pd, and Cu, also react; in 
the presence of KCN only Cu is likely to intfr.; cf. Feigl, pp. 16-19; Z. anal. Chem. 74, 
380-6 (1928); Mikrochemie 3, 165-73 (1931); Koltholf, J. Am. Chem. Soc. 52, 2222-6 
(1930). Recomm, (I. C.). For a spot test to detect Ag in galenites, cf. R. Jirkovsky, 
Mikrochemie 17, i35-U0 (1935); for a colmtc. detn. of minute amounts of Ag, cf. 
1. C. Schoonover, J. Research Natl.Bu. Standards 15, 377-8^4 (1935). 

DIPHENYLTHIOCARBAZONE (DITHIZONE), in CHCI3 soln., gives a violet 
color with 0.05 to 0.1 meg. Ag in acid soln.; Cu and Hg give similar reactions; cf. 
Fischer, Leopoldi and von Uslar, Z. anal. Chem. 101, 1~23 (1935); Feigl, p. 21. 
Recomm. (I. C.). 

2-THIO-5-KETO-4-CARBETHOXY-l,3-DIHYDROPYRIMIDINE, as a 

freshly made 0.01% soln. in acetone, may be superior to the dimethylaminobenzal- 
rhodanine in detc. and detn. of Ag. The yellow soln. gives a purple coloration with 
Ag conens. over about 0.4 ppm. At pH 2.0, Hg (I) and Hg (11) intfr. and must be 
absent; Cu and Fe (HI) in comparatively large amts, intfr. Yoe and Overholser, 
Ind. Eng. Chem., (Anal. Ed.) 14, U8 (m2). 

With Ag in si. alk. soln. many reducing agents, such as DEXTRINE, GUM 
ARABIC, SUGAR, STARCH, and GLYCEROL, reduce the silver ion to the ele- 
ment in collouial form suitable for colmtc. estn.; cf. Yoe I, p. 683. 

SODIUM 

ZINC or MAGNESIUM URANYL ACETATE, see references for methods of 
preparing the reagt., may be used for the detc., gravmtc. and colmtc. detn. of Na; 
Ca, Mg, Br, Ba, and Fe do not intfr. ; K, unless present in an amount over 5 times that 
of the Na, does not ppt.; phosphate is pptd. by adding lime to prevent intfr.; proteins 
may be pptd. by HgCb; cf. Barber and Kolthoff, J. Am. Chem. Soc. 50, 1625-31 
(1928); ibid., 51, 3233-7 (1929); Caley and Foulk, J. Am. Chem. Soc. 51, 166^t-77t 
(1929); also cf. Snell, pp. Y39-742, Feigl, p. 1^7; Peters and Van Slyke, Quantitative 
Clinical Chemistry, Vol. JI, p. 732 (1932, Williams and Wilkins, Baltimore); for CO- 
BALT URANYL ACETATE, cf. U. S. Pharmacopoeia XI, p. ^53. 
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6,8-DICHLOROBENZOYLENEUREA (SHEIBLEY’S REAGENT) in soln. in 
dil. KOH may be used for detc. of Na in presence of other alkali metals, cf. F. E. 
Sheibley, J. Org. Chem. 3, ^U-23 {1938); C. A, 33, 2895 {1939), 

STRONTIUM 

SODIUM RHODIZONATE, 5% aq. soln. made up when needed, gives a red- 
brown ppt. or red color in neutral soln. of Sr; the color disappears on acidulation; Ca 
does not intfr. and Ba interference is prevented by pptn. as chromate; cf. FeigI, 
Mikrochemie 2, 187 {192^) ; Feigl, p. 138; G. Gutzeit, Helv. Chim. Acta 12, 829 {1929). 

SULFUR, SULFIDE, SULFATE 

Free sulfur may be detected by heating the substance in a melting point tube for 5 
minutes at 210° C. with BENZYLIMIDO-DI (4-METHOXYPHENYL) -METH- 
ANE which forms a blue color that may be extracted with benzene; cf. Schonberg 
and Urban, Ber. 67B, 1999-2003 {1935). 

' For detn. of S in petroleum distillates, a reagt. freshly prepared from 10 vol. 
freshly distilled CS 2 and 1 vol. PYRIDINE is used. When heated with a sample contg. 
S it gives a pink color with an intensity varying with S content; cf. Thornton and 
Latta, Ind.Eng. Chem., {Anal. Ed.) 4, ^4l-2 {1932) ; Snell, p. 600. 

p-AMINODIMETHYLANILINE, dry or 1% soln., with a little 0.1 N FeCb may 
be used to detect 1 meg. or to determine 0.1 to 1 ppm sulfur as sulfide because of the 
formation of methylene blue; cf. Feigl, p. 198; Yoe /, pp. 373-7; Snell, pp. 593-6; 
a A. 29, 17/f5 {1935). Recomm. (7. C.). 

BENZIDINE, as the free base or as the hydrochloride dissolved in dil. HCI, is 
widely used for pptn. of sulfate as benzidine sulfate; the detn. may then be made by 
titration with standard NaOH to phenolphthalein end point, or may be made 
colmtcly. by various means; see references. Phosphate, if present, is removed with 
magnesium carbonate. For routine analysis of boiler waters, cf. A. P. H. A., pp. 
106-8; Schroeder, Ind.Eng. Chem., {Anal. Ed.) 5, 6 and U03 {1933). See also Peters 
and Van Slyke, Quantitative Clinical Chemistry, Vol. II, pp. 892-6 and 902 {1932, 
Williams and Wilkins, Baltimore); Snell, pp. 621-^; Marsden and Pollard, J. Soc. 
Chem. Ind. 56, W-8T {1937). 

BARIUM RHODIZONATE is not dissolved by acids; sulfuric acid or sulfate ion, 
however, bleach the red color of the insoluble barium salt by formation of BaS 04 . 
This may be used as a spot test for sulfate; cf. Feigl, p. 20^4; or, the reaction is the 
basis for use of sodium rhodizonate as an indicator for titration with BaCh; cf. 
Strebinger and Zombory, Z. anal. Chem. 105, 3^46-50 {1936). TF^TRAHYDROXY- 
QUINONE may be used in the same way to detect sulfate up to 30,000 ppra and has 
the advantage of being more stable; cf. Sheen and Kahler, Ind. Eng. Chem., {Anal. 
Ed.) 8, 127-30 {1936), and Peabody and Fisher, ibid, 10, 651 {1938); A. P. II. A., 
pp. 108-9; EOSIN has been tried as an indicator for titration of sulfate with 
jPb(N 03 ) 2 ; cf. J. E. Ricci, Ind.Eng. Chem., {Anal. Ed.) 8, 130-2 {1936). 

Sulfite may be identified by its bleaching effect on such dyes as MALACHITE 
GREEN, MELDOLA BLUE, and FUCH.SIN; cf. Feigl, p. 201; G. Gutzeit, Ilelv. 
Chim. Acta 12, 736 {1929); V. E. Malinovskii, C. A. 25, 2076 {1931). Sulfite in thio- 
sulfate soln. may be detected by use of FORMALDEHYDE which releases alkali 
as shown by phenolphthalein; Feigl, 202. Recomm. (/. C.). 

Thiosulfate may be detected by its formation of a ppt. in a neutral soln. with a 
reagt. made by adding ETHYLENEDIAMINE to a soln. of Ni(N 03)2 until a violet 
color develops; cf. G. Spacu and P. Spacu,Z. anal. Chem. 89, 192-6 {1932). 

TANTALUM 

For tests and reagts. see under columbiwn. 
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TARTRATE 

GALLIC ACID, 0.01 g. in 100 ml. coned. H2SO4, gives blue to yellow-green colora- 
tion with tartrate sepd. out as the Ca salt and heated to 120'^-150° C. Formalde- 
hyde, carbohydrates, glycolic acid and certain other acids intfr. by giving colorations 
but malic, cinnamic, salicylic, and the fatty acids do not. FeigU 338. Recomm. 
(/. C.). 

RESORCINOL, 2% aq. soln., gives a red color when heated with a sample contg. 
tartrate to which conen. H2SO4 is added; oxidizing agents intfr.; oxalate gives a blue 
color. For detc. of tartrate in cheese, c{. A. 0. A. C,, p. 302. If KBr be used with 
reagt. under controlled conditions of acidity and temperature, the reaction becomes 
specific except for chloral; cf. Ware, Chemist and Druggist 120, 7U~129 {193U); Pesez, 
J . pharrn. chini. 21, 542 {i939). 


TELLURIUM 

THIOUREA gives a yellow crystalline ppt. with acid or neutral solns. contg. Te in 
conens. of over 2-5 ppm. Se, Bi, and Sb may intfr. Cf. P. Falciola, Ann. chim. ap- 
plicata 17, 399-60 {1927); C. A. 21, 3580 (1927). Recomm. (/. C.). 

THALLIUM 

DIPIIEN YLTIIIOCARBAZONE (DITIIIZONE), 0.01 % soln. in CHCb may be 
used for detn. of 0.005 to 0.2 mg. T1 in the presence of not over 100 mg. of Hg, Ni, or 
Zn, nor over 0.6 mg. Pb or Bi; T1 is extracted from an ammoniacal soln. by the reagt.; 
cf. L. A. Haddock, Analyst 60, 39^4-9 (1935). 

THIONALID (TIIIOGLYCOLIC ACID ^-AMINONAPHTIIALIDE), in alk. 
soln. contg. cyanide or tartrate, is practically specific for T1 and opts, in conens. as 
low as 0.1 ppm; the ppt. is suitable for gravmtc., volmtc., or colintc. methods; cf. 
Berg, and Roebling, Z. angew. Chem. 48, U30 and 597 (1935). 

For a summary of the action of many reagts. on T1 (1) and T1 (III), cf. Munch and 
Ward, J. Am. Pharm. Assoc. 24, 351-8 (1935). 

THORIUM 

l-AMINO-4-IIYpROXYANTHRAQUINONE as a 0.1% soln. in ale. gives 
with Th in weakly acid solns. a red fluorescence. Ga reacts similarly but is very much 
weaker in effect. Other metal ions do not intfr. unless they oxidize the reagt.; phos- 
phate, fluoride, and sulfate intfr.; W hite and l^we, Ind.Eng. Chem., (Anal. Ed.) 13, 
809 (19^41). 

CUPFERRON (AMMONIUM NITROSOPHENYLHYDROXYLAMINE) gives 
a quant, pptn. of Th in acetic acid soln.; Ag, Pb, Hg, Sn, Bi, W , and Ce intfr.; cf. 
Baudisch, Chem. Zlg. 33, 1298 (1908); W. M. Thornton, Chem. News 114, 13 (1916). 

PICROLONIC ACID, 2.6 1 ^. per liter, gives a ppt. of Th salt which is less soluble 
than Ga and Pb salts; pptn. is from a soln. acid with AcOH. The reagt. does not 
serve to separate Th from other rare earths but in their absence is satisfactory for 
gravmtc. detn. of Th; cf. Hecht and Ehrmann, Z. anal. Chem. 100, 87-8 (1935). 
8-HYDROXYQUINOLINE (OXINE) gives a pptn. from AcOH soln. buffered 
with NH4OAC which is said to provide a more convenient macro- and micro-detn. 
than that with picrolonic acid; cf. F. Hecht, Z. anal. Chem. 100, 98-103 (1935). 

PHENYLARSONIC ACID may be used to separate Th from Zr; the former gives 
a ppt. only in a soln. buffered with acetate; cf. Rice, Fogg, and James, J. Am. Chem. 
Soc. 48, 895(1926). 


TIN 

CACOTIIELINE, satd. aq. soln., gives a violet color with Sn (II) which may be 
used as a spot test or for colmtc. detn. The reaction is most sensitive in the presence 
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of HCl; thiosulfate, sulfite, Cu (I), and lower oxides of Mo and W give the same test; 
cf. G. Gutzeit, Helv. Chim. Acta 12, 720 (1929); Feigl, p. 59; Snell, p. 258; Newell, 
Ficklen and Maxfield, Ind.Eng. Chem., {Anal. Ed.) 7, 40 {1935); cf. also C. A. 30, ^783 
{1936). Recomm. {I. C.). 

DIMETHYLGLYOXIME with FeCh added to an acid soln. of unknown and 
then made ammoniacal gives red Fe (II) dimethylglyoxime from reduction of Fe 
(III) by Sn (II) or any other strong reducing agent; tartrate is added before the am- 
monia to prevent pptn. of Fe(OH) 3 ; cf. Feigl, p. 60. Recomm. (/. C.). 

CUPFERRON (AMMONIUM NITROSOPHENYLHYDROXYL AMINE) may 
be used for gravmtc. detn. of Sn and for its separation from As, Sb, Pb, Mn, Zn, Co, 
and Ni; cf. N. H. Furman, Ind. Eng. Chem. 15, 1071 {1923); Pinkus and Claessens, 
Bull. soc. chim.Belg. 36, 4f j {1927); Prodinger, p. 82. 

4-CHLORO-l,2-DIMERCAPTOBENZENE (l-CHLOROBENZENE-3,4-DI- 
THIOL) as 0.2% soln. in NaOH soln. gives a pjnk or red color with acid soln. contg. 
Sn (II). Sn (IV) slowly gives the test also. The test soln. may contain as much as 
15% HCl. If xs. reagt. is used in test tube, only Cu, Bi and Ni intfr. Mills and Clark, 
J. Chem. Soc. 149, 175 {1936); Clark, Tech. Pub. Intern. Tin Research Development 
Council, Ser, A, No. 4/ {1936). Recomm. (/. C.). 


TITANIUM 

CUPFERRON (AMMONIUM NITROSOPHENYLHYDROXYLAMINE), 
freshly prepared 6% aq. soln. ppts. the reddish-brown Ti compound from an acid 
soln. which may contain Al, Cr, Mn, and Ni without intfrnce.; Zr, Fe, V, W, and rare 
earths ppt. under the same conditions; cf. T. R. Cunningham, Ind. Eng. Chem., {Anal. 
Ed.) 5, 305 {1933). 

For the use of 8-HYDROXY QUINOLINE (OXINE) as a pptant. of Ti, cf- 
Berg and Teitelbaum, Z. anal. Chem. 81, 1 {1930); Prodinger, p. 110. 

THYMOL, 5 g. dissolved in 5 ml. dil AcOH, then mixed with 95 ml. cone. H 2 SO 4 
and protected from sunlight, is a reagt. for C43lmtc. detn. of 0.2 to 2.5 mg. TiOj. It 
gives a yellow to red color depending on the conen. and errors average 5%; only W is 
likely to intfr.; cf. Lehner and CravTord, J. Am. Chem. Soc. 35, 138-Ul {1913); Snell 
p. 363. 

DIHYDROXYMALEIC ACID prevents the formation of an orange color with 
V and H2O2, but does not affect the'coloration arising from interaction of Ti and H20j>- 
Consequently Ti in admixture with V, in acid solns., may be detected by this reagt.; 
cf. Fenton, J. Chem. Soc. 93, 106U {1908); Snell, p. 365. 

GALLIC ACID, 1% aq. soln., may be used for colmtc. detn. of minute amounts of 
Ti in neutral solns. to which NaOAc soln. is added after addn. of the reagt. ; yellow to 
red colors are produced and the reaction is 20 times more sensitive than H 2 O 2 test; 
Fe, Mo, U, W, Cr, Ce, Al, Be, Th, Zr, Mn, Zn, Ni, Co, and Ca must be absent; cf. 
C. A. 29, 7219 {1935). 

PYROCATECHOL, 10% aq. soln. contg. a small amount of H2SO4 and freshly 
prepared, gives an orange coloration with Ti in conens. over 50 ppm; no intfrnce. is 
caused by Al, NH4, Ba, Be, Cd, Ce, Cs, Co, La, Pb, Mn, Mo, K, Rb, Na, Sr, Te, W, 
Zn, chloride, nitrate, nitrite, sulfate or sulfite; Sb, As, Bi, Cr, Cu, Fe, Li, Mg, Hg, Ni, 
Ag, Sn, TI, Th, U, V, Se, phosphate do inth.;Feigl, p. 122; Pike, Ficklen, and Newell, 
Ber. 68B, 1023-6 {1935). 

CHROMOTROPIC ACID, 5% aq. soln., gives a brown-red color with HCl or 
H 2 SO 4 solns. of titanic compounds; the test is interfered with by several metals; cf. 
Feigl, p. 123. 

p-HYDROXYPHENYLARSONIC ACID, 4% aq. soln., is useful in sepg. Ti 
from Fe (II), Fe (HI), Al, Zn, Co, Ni, Be, Cr, Na, K, NH4, PO4, M0O4 Cr 04 , VO4, 
uranyl. H 2 O 2 must be absent; Zr and Sn intfr. Simpson and Chandlee, Ind. Eng. 
Chem., (Anal.Ed.) 10, 642 {1938); cf. alsoC. A. 35, 4702 {mi). 
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TUNGSTEN, TUNGSTATE 

CINCHONINE, 125 g. in 1 liter HCI soln. made from 500 ml. cone. HCl, 500 ml. 
water, is added in the dij^estion of an alloy or mineral of W with HCl or HNOa to in- 
crease th(^ rapidity and completeness of pptn.; the ppt. is ignited to WO 3 for detn. and 
is a standard procedure; cf. Hillebrand and Liindell, Applied Inorganic Analysis, pp. 

ff {1929, Wiley, Netv York). Simpson, Schumb, and Sieminski, Ind.Eng. Chem,, 
{Anal. Ed.) 10, 2^43-5 {1938) have found that even small amts, of phosphate cause 
erratic results in the cinchonine method. 

«-BENZOINOXIME (CUPRON), 5% ale. soln., may be used for the quant, sepn. 
of W (as tungstate) from Mo and V ; cf. H. B. Knowles, Bur. Standards J. Research 9, 
1 (1932). 

RHOD AMINE B, 0.01% aq. soln., is changed in color from a yellowish-red to a 
bluish-red by W in dil. HCl soln. and this may be used for detc. and rough estn. Mo 
do{;s not intfr. unless in great xs.; Sb (V) gives the same coloration; cf. E. Eegriwe, 
Z. anal. Chem. 70, UOO {1927); G. Heyne, Z. angew. Chem. 44, 237 8 (1931). G. 
Heyne has also suggested the use of HYDROOCINONE in sulfuric acid which gives 
a red color with tungstate; Fe, Ti, Mo, nitrate, and chromate intfr.; the errors are not 
as large as with rhodamine B, but Mo intfrnce. is greater; cf. Snell, p. 378. 

The tungstate ion catalyzes the reduction of MALACHITE GREEN by titanous 
chloride and this may be used as a means of detecting W ; E. B. Sandell, Ind. Eng. 
Chem., {Anal. Ed.) 10, 6*67 {1938). 


URANIUM 

CUPFERRON (AMMONIUM NITROSOPHENYLHYDROXYL AMINE) does 
not ppt. hexavalent uranium (i.e. U 02 '^'^) and in H2SO4 acid soln. V, Fe, Ti, and Zr 
may be separated from U by pptn. with this reagt. When reduced to however, 
it is pptd. and may in this manner be separated from Al, Cr, Mn, and P; cf. Hillebrand 
and Lundell, Applied Inorganic Analysis, pp. 109-12 {1929, Wiley, New York). 

a-QUINALDINIC ACID, 5% aq. soln. of Na salt, may be used for the quant, 
pptn. of hexavalent U; cf. Ray and Bose, Z. anal. Chem. 95, It00-1U {1933), C. A. 
28, 1625 {19374). 

SALICYLIC ACID, 2% aq. soln. of the sodium salt, gives a red coloration with 
uranyl ion which may be used for estn.; errors may be as high as 7% and Fe must be 
absent; the reaction takes place in a neutral or si. acid soln.; cf. Muller, Chem. Zig. 
43, 739-7f0 (1919); Snell, p. 397t. 

VANADIUM, VANADATE 

DIMETHYLGLYOXIME with FeCls reacts with tetravalcnt V in the same man- 
ner as Sn (II); vanadate (pentavalent) may be reduced to vanadium (IV) by boiling 
with coned. HCl, then test may be made by adding FeCb and reagt. and making al- 
kaline with NII 4 OH. Feigl, 68. Recomm. (7. C.). 

CACOTHELINE, satd. aq. soln., gives violet coloration with V (HI) in HCI soln. 
Vanadate may l>e reduced to V (HI) by means of Zn in HCl. Molybdates and 
tungstates intfr. by giving colored reduction products; Fe (H) in presence of PO4 
or r also intfrs. by reducing reagt. Su must be absent. Feigl, p. 69. Recomm. 
(7. C.). 

B-HYDROXYQUINOLINE (OXINE) may be used for detc. of vanadate; in 
AcOH soln. a yellow pptn. occurs which on warming becomes a deep blue colored 
soln.; Mo, W, Ti and Fe may be removed to prevent intfrnce.; cf. Feigl, p. 69; C. A. 
28, 37409 (19374). 

AMMONIUM BENZOATE, satd. aq. soln., may be used for a gravmtc. detn. on a 
sample contg. 0.10 to 0.15 g. V 2 O 6 ; the results are accurate to 0.001% and are not 
affected by the presence of Mg, Al, Cu, Mo, W, or Ti; Fe and Cr must be removed; for 
details, cf. F. M. Shemyakin, C. A. 29, 2880 (1935). 
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CUPFERRON (AMMONIUM NITROSOPHEN YLH YDROX YL AM INE) , 
ppts. pentavaleiit V in cold, dil. 112804 soln. from Cr, As, P, Al, and uranyl; in the ab- 
sence of appreciable amounts of Fc, Ti, and Zr this may be used for detn. of V ; for 
references see under uranium. 


ZINC 

a-OUINALDINIC ACID, aq. soln. of the ammonium salt, ppts. Zn from a soln. 
alk. to methyl red-methylene blue indicator; Fe (111), AI, Cr, Be, Ti, and uranyl do 
not ppt. in the presence of tartrates and Zn may be detd. in their presence; the ppt. is 
dried at 125° C. and weighed as Zn(('io lloO-iN)^ 1120; cf. Hay and Majundar, Z. anal. 
Chem. 100, 32^-7 (1935); also Mikrocheniie 18, 89 (1935), and Shennan, Analyst 
64, f4 {1939); Prodinger, p. 58. For use of S-NITROQUINALDINIC ACID in 
colmtc. detn. of micro amts, of Zn see W. L. Lott, Ind. Eng. Chem., {Anal. Ed.) 10, 
335-8 {1938). 

8-HYDROXYQUINOLINE (OXINE), 2% ale. soln., gives a quant, pptn. of Zn; 
in acetate buffer solns. (pll 5-6) Zn may be send, from alkaline earths, Pb and Mn. 
In alk. soln. Zn is said to be separable from Al, Cr, Fe, Sb, As, Bi, Co, Ni, Mn; cf. 
Berg, Z. anal. Chem. 71, 171 {1927); Spacu and Dick, ibid. 73, 356 {1928), and Prod- 
inger, p. 107. For use in detn. of Zn in soils, cf. J. 8. Ilosking, C. A. 30, 64^^ {1936). 

ANTHRANILIC ACID ppts. Zn from neutral or si. acid soln.; the ppt. may be 
dried as Zn((^.7H602N)2 for gravmtc. detn. or may be titrated with KBr KBrOj 
soln.; cf. Funk and Ditt, Z. anal. Chem. 91, 332 7 {1933); Cimerman and Wenger, 
Mikrochemie 18, 53 {1935); Prodinger, p. 31. For use of reagt. in detn. of Zn in 
“white metal” alloys cf. C. W. Anderson, Ind. Eng. Chem., {Anal. Ed.) 13, 367 {19^1) 

DIPHEN YLTHIOCARBAZONE (DITHIZONE) may be used for d( tc. and detn. 
of meg. amounts of Zn. The Zn is extracted quant, by the reagt. in CIICI3 soln. from 
the aq. soln. bufl>.red to pH of about 5 and this results in changing the color of the 
reagt. soln. to red; cf. Fischer and Leopoldi,Z. anal. Chem. 97, 38,5-95 {193^); see also 
Fischer and Ix^opoldi for a method of preventing intfr. by any metal, ibid., 107, 241- 
69 {1937); C. A. 31, 969 {1937); cf. also P. L. Hibbard, hid. Eng. Chem., {Anal. Ed.) 
9, 127-31 {1937); Snell, pp. 3,50-2. For detn. of Zn in foods, in plant materials, and 
for a general discussion of specificity of the reagt. cf. Holland and Ritchie, J. Assoc. 
Official Agr. Chem. 22, 333 {1939); (’owling and Miller, Ind. Eng. Chem., {Anal. Ed.) 
13, f45-9 {197(1); Wichmann, ibid. 11, 66-72 {19,39). For spot test, cf. Feigl, p. 110. 
Reagt. recomm. {I. C.). 

Potassium ferricyanide may be used with a number of easily oxidized amines to 
ppt. zinc ferrocyanide by interaction of amine and ferricyanide; the oxidation product 
of the amine is simultaneously absorbed by the zinc ferrocyanide. DIETHYL- 
ANILINE, DIPHENYLAMINE, DIPHENYLBENZIDINE, METANIL YEI.- 
LOW, ORANGE IV (TROPAEOLIN GO) have been used in detc. of Zn and as 
titriraetric indicators; cf. Cone and Cady, J. Am. Chem. Soc. 49, 3,56 and 22/4 {1927); 
E. Eegriwe, Z. anal. Chem. 74, 225-31 {1928); Feigl, p. 109. For detn. of Zn in rub- 
ber compds., p-ETHOXYCHRYSOIDINE (p-ETHOXYPHENYLAZO-m- 
PHENYLENEDIAMINE) as a 0.2% soln. in about 60% H 2 SO 4 has been found 
superior to the reagts. listed above as an indicator in titration with standard 
K 4 Fe(CN )6 soln., cf. W. P. Tyler, Ind. Eng. Chem., {Anal. Ed.) 14, 117f-118 {197(2). 

ZIRCONIUM 

PHENYLARSONIC ACID, 2.5% soln., has been used for pptn. and detn. of Zr; 
cf. P. Klinger, Tech. Mitt. Krupp. 3, / -4 {1935). C. A. 29, ,50,39 {1935). PROPYL- 
ARSONIC ACID yields a White ppt. from ZrCb in dil. HCl soln.; Th, Ti, Mn, Ni, 
Fe, Al, Ce, V, Cr, Cu, Mg, Zn, U, Mo, Co, Be, and Cd do not intfr.; Sb, Bi, and Sn 
do intfr.; cf. Arnold and Chandlee, J. Am. Chem. Soc. 57, 8 and 591, {1935). p- 
DIMETHYLAMINOAZOPHENYLARSONIC ACID has found use as a spot 
reagt.; cf. Feigl, p. 126 and for a rapid colmtc, detn. of Zr in steel, cf. Hayes and Jones, 
Ind. Eng. Chem., {Anal. Ed.) 13, 603 {mi). Recomm. (/. C.). p-lIYDROXY- 
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PHENYLARSONIC ACID ia useful in detn. of Zr as it is for Ti (q.v.); intfr. by Ti 
is eliminated by addn. of H2O2; Sn and PO4 ions intfr. Cf. reference under Ti. 

^-NITROSO-a-NAPHTHOL, 1% ale. soln., is used for dele, in dil. HCl soln. 
contg. at least 0.1 mg. Zr per ml.; a red color is given; Fe, sulfates, xs. of Ti must be 
removed before making the test; Al, Th, Ce, and La do not intfr.; cf. Bellucci and 
Savoia, C. A. 18, 3333 (192^4); Oshrnan and Zerclianinova, C. A. 29, 288:1 {1935); 
Feigl, p. 12^. Recomm. (/. C.). 

SODIUM ALIZARIN SULFONATE (ALIZARIN S), in aq. soln., gives a violet- 
red color with Zr. The reagt. should be added to a neutral test soln. which is then 
boiled and acidified with a little dil. 11(^1. The colors given by Al, Tli, Be, and Ti 
salts disappear under these conditions leaving only the Zr. F, PO4, Sfh ions intfr. 
Cf. de Boer, Chern. Weekhlad 21, 404 {192^) ; FeigU P- 1^5; F. Pavelka, M ikrochemie 
^,3^45-51 {1930). Recomm. (/. C.). 

CUPFERRON (AMMONIUM NITROSOPIIENYLHYDROXYLAMINE) may 
be used in H2SO4 medium for separating Zr from Al, Cr, uranyl, and B; in the ab- 
sence of many other elements, such as Ti, Th, Ce, Fe, V, Cb, Ta, W, and Si, it may be 
used directly for gravmtc. detn.; cf. Lundell and Knowles, Ind. Eng. Chem. 12, ,?44 
{1920) ; J. Am. Chem. Soc. 42, U39 {1920). 
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CONCENTRATIONS OF LABORATORY REAGENTS 

COMMONLY USED ACIDS AND AMMONIA* 


Freshly opened bottles of these reagents are uniformly of the concentrations in- 
dicated below. This may not be true of bottles long opened and this is especially true 
of ammonia which rapidly loses its strength. In preparing volumetric solutions, it 
is well to be on the safe side and take a little more than the calculated volume of the 
concentrated reagent, since it is much easier to dilute a concentrated solution than to 
strengthen one that is too weak. The 5N solutions present obvious advantages over 
the usual indefinite dilutions for use as shelf reagents; however, it is not necessary 
that these shelf reagents be highly accurate. 



HCl 

IINO 3 

112804 

NH 4 OH 

IIC 2 II 3 O 2 

Mol. wt. 

36.46 

63.02 

98.07 

35.04 

60.03 

Average sp. gr. of cone, reagent 

1.19 

1.42 

1 .84 

0.90 

1 .06 

Average % present in cone, reagent 

36.0 

69.5 

96.0 

58.6 

99.5 

Grams active ingredient per ml. 

0.426 

0.985 

1 .77 

0.527 

1 .055 

Normality of cone, reagent 

11.7 

15.6 

36.1 

15.1 

17.6 

Ml. cone, reagent/liter N solution 

Ml. to dilute to 500 cc. for use as 

85.5 

64.0 

27.8 

66.5 

56.9 

shelf reagent {SN) 

214 

160 

70 

166 

143 


* Schollenberger, Chemist Analyst 18, No. 6, p. 8 (1929); reprinted by permission of J. T. Baker 
Chemical Co. 


Routine Normal Solutions t 

A concentrated C. P. acid usually comes to the laboratory in a bottle having a label 
which states: its molecular weight, M; its specific gravity, d\ and its percentage assay, 
p. When such an acid is used in preparing an aqueous solution of desired normality, N, 
a convenient formula to employ is: 

100 MN 
hpd 

wherein h is the basicity of the acid and V is the number of milliliters of concentrated 
acid required for one liter of the dilute solution. 

Example. — Acid Sulfuric is dibasic and has the molecular weight 98.08. If the con- 
centrated acid assays 95.5% and has the specific gravity 1.84, the volume required for 
one liter of a 0.2 normal solution is: 


100 X 98.08 X 0.2 
2 X 95.5 X 1.84 


= 5.58 ml. 


Such a solution may often be used just as it stands. Where accuracy is required, 
it is most conveniently standardized by comparison with a high grade Potassium 
Biphthalate or other primary standard, q.v. 


t Hague, Chemist Analyst 30, No. 1, p. 21 (1941); reprinted by permission of J. T. Baker Chemical Co. 
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General Reagents and Special Solutions 
Unless otherwise stated, the terra g per liter signifies grams of the formula indicated 
dissolved in water and made up to a liter of solution. See also Standard Volumetric 


Solutions. 

Acetic acid, HG2H3O2 — 67V: 350 cc 
glacial acetic acid per liter. 

Alcohol, amyl, CsHnOH: use as pur- 
chased. 

Alcohol, ethyl, C2H5OH; 95% alcohol, 
as purchased. 

Aluminon (qualitative test for alum- 
inum). The reagent consists of 0.1% 
solution of the ammonium salt of aurin 
tricarboxylic acid. A bright, red pre- 
cipitate, persisting in alksdine solution, 
indicates aluminum. See special table: 
Organic Reagents for Inorganic Analysis. 

Aluminum chloridte, AICI3 — 0.57V: 
22 g per liter. 

Aluminum nitrate, A1(N03)3*7.5H20 
—0.57V: 58 g per liter. 

Aluminum sulfate, Al2(S04)3T8H20 
— 0.57V: 55 g per liter. 

Ammonium acetate, NH4C2H3O2 — 
3 7V: 231 g per liter. 

Ammonium carbonate, (NH4)2C03* 
H2O — 3 7V: 171 g per liter; for the anhy- 
drous salt: 144 g per liter. 

Ammonium chloride, NH4CI — 37V: 
161 g per liter. 

Ammonium h>^roxide, NH4OH — 

157V: the concentrated solution which 
contains 28% NH3; for 6 7V: 400 cc per 
liter. 

Ammonium molybdate, (NH4)z 
M0O4 — TV: dissolve 88.3 g of solid 
(NH4)6 Mo 7024*4H20 in 100 cc OAT 
NH4OH. Add 240 g of solid NH4NO3 
and dilute to one liter. Another method 
is to take 72 g of M0O3, and 130 cc of 
water and 75 cc of 157V INH4OH; stir 
mechanically until nearly all has dis- 
solved, then add it to a solution of 240 
cc concentrated HNO3 and 500 cc of 
water; stir continuously while solutions 
are being mixed ; allow to stand 3 days, 
filter, and use the clear filtrate. 

Ammonium nitrate, NH4NO3 — TV: 
80 g per liter. 

Ammonium oxalate, (NH4)2C204* 
H2O — 0.57V: 40 g per liter. 

Ammonium polysulfide (yellow am- 


monium sulfide), (NH4)2Sx: allow the 
colorless (NH4)2S to stand, or add 
sulfur. 

Ammonium sulfate, (NH 4 ) 2 S 04 — 
0.57V: 33 g per liter; saturated: dissolve 
780 g of (NH4)2S04 in water and make 
up to a liter. 

Ammonium sulfide (colorless), 
(NH4)2S — saturated: pass H2S through 
200 cc of concentrated NH4OH in the 
cold until no more gas is dissolved, add 
200 cc INH40H and dilute with water to 
a liter; the addition of 15 g of sulfur is 
sufficient to make the polysulfide. 

Ammonium thiocyanate: see Volu- 
metric Solutions. 

Antimony pentachloride, SbCls — 
0.57V: 30 g per liter. 

Antimony trichloride, SbCls — 0.57V: 
38 g per liter. 

Amia regia: mix 3 parts of concentrated 
HCl and 1 part of concentrated HNO3 
just before ready to use. 

Arsenic acid, H^sO4*0.5HzO — 0.57V 
( = 3^H3As04-r*5): 15 g per liter. 

Arsenous oxide, AS2O3 — 0.257V: 8 g 
per liter for saturation. See also Volumet- 
ric Solutions. 

Aurichloric acid, HAuCl4*3H20: dis- 
solve in ten parts of water. 

Azolitmin solution (indicator): malce 
up a 1% solution of azolitmin by boiling 
in water for 5 minutes; it may be nec- 
essary to add a small amount of NaOH 
to m^e the solution neutral. 

Ranges reagent (for glucose estima- 
tion): dissolve 100 g of K2CO3, 66 g of 
KCl, and 160 g of KHCO3 in the order 
given in about 700 cc of water at 30°C. 
Add 4.4 g of copper sulfate and dilute to 
1000 cc after the CO 2 is evolved. This 
solution should be shaken only in such a 
manner as not to allow the entry of air. 
After 24 hours 300 cc are diluted to a 
liter with saturated KCl solution, sheikeii 
gently and used after 24 hours; 50 cco 
10 mg glucose. 

Barfoed’s reagent (test for glucose): 
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dissolve 66 g of cupric acetate and 10 cc 
of glacial acetic acid in water and dilute 
to one liter. 

Barium and Calcium chlorides: see 

Precipitation reagent. 

Barium chloride, BaCl2*2H20 — 0.57V: 
61 g per liter. 

Barium hydroxide, Ba(0H)2’8H20 — 
0.27V: 32 g per liter for saturation. 

Barium nitrate, Ba(N03)2 — 0.57V: 
65 g per liter. 

Baudisch’s reagent: see Cupjerron. 

Benedict’s qualitative reagent (for 
glucose) : dissolve 173 g of sodium citrate 
and 100 g of anhydrous sodium carbon- 
ate in about 600 cc of water, and dilute 
to 850 cc; dissolve 17.3 g of CuS04*5H20 
in 100 cc of water and dilute to 150 cc; 
this solution is added to the citrate- 
carbonate solution with constant stir- 
ring. See also the quantitative reagent 
below. 

Benedict’s quantitative reagent 
(sugar in urine): This solution contains 
18 g copper sulfate, 100 g of anhydrous 
sodium carbonate, 200 g of potassium 
citrate, 125 g of potassium thiocyanate, 
and 0.25 g of potassium ferrocyanide per 
liter; 1 cc of this solution =c> 0.002 g sugar. 

Benzidine hydrochloride solution 
(for sulfate determination): mix 6.7 g of 
benzidine [Ci2H8(NH2)2] or 8.0 g of the 
hydroctdoride [Ci2H8(NH2)2’2HClJ into 
a paste with 20 cc of water; add 20 cc of 
HGl (sp. gr. 1.12) and dilute the mixture 
to one liter with water; each cc of this 
solution is equivalent to 0.00357 g 
H2SO4. 

Bertrand’s reagents (glucose estima- 
tion): (a) 40 g of copper sulfate diluted 
to one liter; (6) rochelle salt 200 g, 
NaQH 150 g and sufficient water to 
make one liter; (c) ferric sulfate 50 g, 
H2SO4 200 g and sufficient water to 
make one liter; (d) KMn04 5 g and 
sufficient water to make one liter. 

Bial’s reagent (for pentoses): dissolve 
1 g of orcinol in 500 cc of 30% HCl to 
which 30 drops of a 10% ferric chloride 
solution have been added. 

Bismuth chloride, BiCla — 0.57V: 52 
g per liter, using 1:5 HQ in place of 
water. 


Bismuth nitrate, Bi (N03)3*5H2C) — 
0.257V: 40 g per liter, using 1:5 HNO3 in 
place of water. 

Bismuth standard solution (quanti- 
tative color test for Bi ) : dissolve 1 g of 
bismuth in a mixture of 3 cc of concen- 
trated HNO3 and 2.8 cc of H2O and 
make up to 100 cc with glycerol. Also 
dissolve 5 g of KI in 5 cc of water and 
make up to 100 cc with glycerol. The 
two solutions are used together in the 
colorimetric estimation of Bi. 

Boutron-Boudct solution: see Soap 
solution. 

Bromine water, saturated solution : 
to 400 cc of water add 20 cc of bromine; 
use a glass stopper coated with vaseline. 

Brucke’s reagent (protein precipi- 
tant): dissolve 50 g of KI in 500 cc of 
water, saturate with HgL (about 120 g), 
and dilute to one liter. 

Cadmium chloride, CdCh — 0.57V: 46 
g per liter. 

Cadmium nitrate, Cd (N03)2*4H20 
— 0.5 TV: 77 g per liter. 

Cadmium sulfate, CdS04*4H20 — 
0.57V: 70 g per liter. 

Calcium chloride, CaCl2’6H20 — 
0.57V: 55 g per liter. 

Calcium hydroxide, Ca(OH)2 — 
0.047V: 10 g per liter for saturation. 

Calcium nitrate, Ca(N03)2*4H20 — 
0.5 TV: 59 g per liter. 

Calcium sulfate, CaS04’2H20 — 
0.03 7V: mechanically stir 10 g in a liter 
of water for 3 hours; decant and use the 
clear hquid. 

Carbon disulfide, (CS2): commercial 
grade which is colorless. 

Chloride reagent: dissolve 1.7 g of 
AgNOa and 25 g KNO3 in water, add 
17 cc of concentrated NH4OH and make 
up to one liter with water. 

Chlorine water, saturated solution: 
pass chlorine gas into small amounts of 
water as needed; solutions deteriorate 
on standing. 

Chloroform, CHCI3: commercial grade. 

Chloroplatinic acid, H2PtCl6*6H20 — 
10% solution: dissolve 1 gram in 9 cc of 
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water; keep in a dropping bottle. 

Chromic chloride, CrCls — 0.57V: 26 
g per liter. 

Chromic nitrate, Cr(N03)3 — 0.57V: 
40 g per liter. 

Chromic sulfate, Cra (804)3 *181120 — 
0.5 TV: 60 g per liter. 

Cobaltous nitrate, Co (N03)2*6H20 — 
0.57V; 73 g per liter. 

Cobaltous sulfate, CoS04*7H20 — 
0.57V: 70 g per liter. 

Cupfcrron (iron analysis): dissolve 6 g 
of ammonium nitrosophenyl-hydroxyl- 
arnine (cupfcrron) in water and dilute 
to 100 cc. This solution is stable for 
about one week if protec:ted from light. 
See special table: Organic Reagents for 
Inorganic Analysis. 

Cupric chloride, CuCl2*2H20 — 0.57V: 
43 g per liter. 

Cupric nitrate, Cu (NO3 )2*6ll20 — 
0.5 7V: 74 g per liter. 

Cupric sulfate, CuS04*5Il20 — 0.5 7V: 
62 g per liter. 

Cuprous chloride, CuCl — 0.5 7V: 50 g 
per liter, using 1 :5 llCl in place of water. 

Cuprous chloride, acid (for gas 
analysis, absorption of CO): t:over the 
bottom of a two-liter lx)ttle with a layer 
of copper oxide ? g inch deep, and place 
a bundle of copper wire an inch thick in 
the bottle vso that it extends from the 
top to the bottom. Fill the bottle with 
HCl (sp. gr. 1.10). The bottle is shaken 
occasionally, and when the solution is 
colorless or nearly so, it is poured into 
half-liter bottles containing copper wire. 
The large Ix^ttle may be filled with 
hydrochloric acid, and by adding the 
oxide or wire when either is exhausted, 
a constant supply of the reagent is 
available. 

Cuprous chlorule, ammoniacal: this 
solution is used for the same purpose, 
and is made in the same manner as the 
acid cuprous chloride al)ove, except that 
the acid solution is treated with ammonia 
until a faint odor of ammonia is per- 
ceptil)Ie. Copper wire should be kept 
with the solution as in the acid reagent. 

Dimethyl glyoxime, (CH3CNOH)2 — 
0.017V: 6 g in 500 cc of 95% alcohol. 


See special table: Organic Reagents for 
Inorganic Analysis. 

Esbach^s reagent (estimation of pro- 
teins): dissolve 10 g of picric acid and 20 
g of citric acid in water and dilute to one 
liter. 

Eschka’s Mixture (sulfur in coal ) : mix 
2 parts of porous calcined MgO with 1 
part of anhydrous Na2C03; not a solu- 
tion but a dry mixture. 

Ether, (C2H5)20 — use commercial 

grade. 

Fehling’s solution (sugar detection 
and estimation ) : (a) Copper sulfate 

solution: dissolve 34.639 g of CUSO4* 
51120 in water and dilute to 500 cc. 
(b) Alkaline tartrate solution: disvsolve 
173 g of rochelle salts (KNaC4U406* 
4H2O) and 125 g of KOH in water 
and dilute to 500 cc. Equal volumes of 
the two solutions are mixed just prior 
to use. The Methods of the Assoc, of 
Official Agricultural Chemists give 50 
g of NaOH in place of the 125 g KOII. 

Ferric chloride, FeCE — 0.5 7V: 27 g 
per liter. 

Ferric nitrate, Fe (N03)3*9H20 — 

0.57V: 67 g per Liter. 

Ferrous ammonium sulfate, Mohr’s 
salt,FeS04(NIl4)2S04*6H2()— 0.5 7V:98 
g per liter. See also Volumetric Solutions. 

Ferrous sulfate, FeS04*7H20 — 0.57V: 
80 g per liter; add a few drops of H2SO4. 

Folin’s mixture (for uric acid): dis- 
solve 500 g of ammonium sulfate, 5 g 
of uranium acetate, and 6 cc of glacial 
acetic acid, in 650 cc of water. The 
volume is about a liter. 

Formal or Formalin: use the commer- 
cial 40% solution of formaldehyde. 

Froehde’s reagent (gives character- 
istic colorations with certain alkaloids 
and glucosides) : dissolve 0.01 g of sodium 
molybdate in 1 cc of concentrated 
H2SO4; use only a freshly prepared 
solution. 

Glyoxylic acid solution (protein de- 
tection ) : cover 10 g of magnesium pow- 
der with water, and add slowly 250 cc of 
a saturated oxalic acid solution, keeping 
the mixture cool; filter off the magnesium 
oxalate, acidify the filtrate with acetic 
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add and make up to a liter with water. 

Guaiacum tincture: dissolve 1 g of 
guaiacum in 100 cc of alcohol. 

Gunzberg’s reagent (detection of 
HCl in gastric juice): dissolve 4 g of 
phloroglucinol and 2 g of vanillin in 100 
cc of absolute alcohol ; use only a freshly 
prepared solution. 

Hager^s reagent (for alkaloids): this 
reagent is a saturated solution of picric 
acid in water. 

Hanus solution (for determination of 
iodine number) : dissolve 13.2 g of iodine 
in a liter of glacial acetic acid that will 
not reduce chromic acid; add sufficient 
bromine to doul)le the halogen content 
determined by titration (3 cc is about 
the right amount). The iodine may be 
dissolved with the aid of heat, but the 
solution must be cold when the bromine 
is added. 

Hydriodic acid, HI — 0.57V: 64 g per 
liter. 

Hydrobromic acid, HBr — 0.57V: 40 g 
per liter. 

Hydrochloric acid, HCl — 57V: 182 g 
per liter; sp. gr. 1.084. See also Volu- 
metric Solutions. 

Hydrofluoric acid, HzFz — 48% solu- 
tion: use as purchased, and keep in the 
special container. 

Hydrogen peroxide, HzOz — 3% solu- 
tion: use as purchased. 

Hydrogen sulfide, HzS: prepare a 
saturated aqueous solution. 

Iodic acid, HIO3— 0.57V (HIO3/I2): 
15 g per hter. 

Iodine: see Tincture of iodine; see also 
Volumetric Solutions. 

Litmus solution (indicator): powder 
the litmus and make up a 2% solution, 
boiling for 5 minutes. 

Lead acetate, Pb(C2H302)2*3H20 — 
0.5 TV: 95 g per liter. 

Lead chloride, PbCb — saturated solu- 
tion is 1/7 TV. 

Lead nitrate, Pb(N03)r— 0.5 AT: 83 g 
per liter. 

Lime water: see calcium hydroxide. 
Magnesia mixture: 100 g of MgS04, 


200 g of NH4CI, 400 cc of NH4OH, 800 
cc of water; each cc=c=0.01 g phosphorus 

(P). 

Magnesium chloride, MgClz'OHzO — 
0.5 N: 50 g per liter. 

Magnesium nitrate. Mg (N03)2*6H20 
— 0.57V: 64 g per liter. 

Magnesium sulfate, epsom salts, 
MgS04-7H20 — 0.57V: 62 g per Hter; 
saturated solution: dissolve 600 g of the 
salt in water and dilute to one Hter. 

Manganous chloride, MnClzAHzO — 
0.57V: 50 g per Hter. 

Manganous nitrate, Mn(N03)2*6H20 
— 0.5 TV: 72 g per Hter. 

Manganous sulfate, MnS04*7H20 — 
0.57V: 69 g per Hter. 

Marme’s reagent (gives yellowish- 
white precipitate with s^ts of alkaloids): 
saturate a boiling solution of 4 parts of 
KI in 12 parts of water with Cdiz; then 
add an equal volume of cold saturated 
KI solution. 

Marquis reagent (gives a purple-red 
coloration, then violet, then blue with 
morphine, codeine, dionine, and he- 
roine): mix 3 cc of concentrated H2SO4 
with 3 drops of a 35% formaldehyde 
solution. 

Mayer’s reagent (gives white precipi- 
tate with most alk^oids in a slightly 
acid solution): dissolve 13.55 g of HgCh 
and 50 g of KI in a Hter of water. 

Mercuric chloride, HgCh — 0.57V: 68 
g per Hter. 

Mercuric nitrate, Hg(N03)2 — 0.57V: 
81 g per Hter. 

Mercuric sulfate, HgS04 — 0.57V: 74 g 
per Hter. 

Mercurous nitrate, HgN03: mix 1 
part of HgNOa, 20 parts of H2O, and 
1 part of HNO3. 

Methyl orange (indicator): dissolve 1 
g of methyl orange in a Hter of water. 

Methyl red (indicator): dissolve 2 g 
of methyl red in a Hter of alcohol. See 
also special section on Acid-Base Indi- 
cators. 

Millon’s reagent (gives a red precipi- 
tate with certain proteins and with 
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various phenols): dissolve 1 part of 
mercury in 1 part of HNO3 (sp. gr. 1.40) 
with gentle heating, then add 2 parts of 
water; a few crystals of KNO3 help to 
maintain the strength of the reagent. 

M ohr^s salt : see ferrous ammonium 
sulfate. 

a-Naphthol solution: dissolve 144 g of 
a-naphthol in enough alcohol to make a 
liter of solution. 

Nessler’s reagent (for free ammonia): 
dissolve 50 g of KI in the least possible 
amount of cold water; add a saturated 
solution of llgClz until a very slight 
excess is indicated ; add 400 cc of a 50% 
solution of KOH; allow to settle, make 
up to a liter with water, and decant. 

Nickel chloride, NiCla’hHiO — 0.5 iV: 
59 g per liter. 

Nickel nitrate, Ni(N03)2*6H20 — 0.5 
/V: 73 g per liter. 

Nickel sulfate, NiSO 4-6H 20—0.5 AT: 
66 g per liter. 

Nitric acid, HNO3 — 57V: 315 g per 
liter; sp. gr. 1.165. See also Volumetric 
Solutions. 

Nitrohydrochloric acid: see aqua regia. 

Nitroso-jS-naphthol, HOCioHgNO — 
saturated solution: saturate 100 cc of 
50% acetic acid with the solid. 

Nylander’s solution (detection of 
glucose): dissolve 40 g of rochelle salt 
and 20 g of bismuth subnitrate in 1000 
cc of an 8% NaOH solution. 

Obermayer’s reagent (detection of 
indoxyl in urine): dissolve 4 g of FeCb 
in a liter of concentrated HCl. 

Oxalic acid, H2C204‘2H20: dissolve in 
ten parts of water. See also Volumetric 
Solutions. 

Pavy’s solution (estimation of glu- 
cose): mix 120 cc of Fehling’s solution 
and 300 cc of ammonium hydroxide 
(sp. gr. 0.88), and dilute to a liter with 
water. 

Perchloric acid, HCIO3 — 60%: use as 
purchased. 

Phenol solution: dissolve 20 g of 
phenol (carbolic acid) in a liter of water. 

Phenolphthalein solution (indica- 


tor): dissolve 1 g of phenolphtlmlein in 
50 cc of alcohol and add 50 cc of water. 
See also special section on Acid-Base 
Indicators. 

Phenol sulfonic acid (determination 
of nitrogen as nitrate; water analysis for 
nitrate) : dissolve 25 grams of pure, white 
phenol in 150 cc of pure concentrated 
H2SO4, add 75 cc of fuming H2SO4 
(15% SO3), stir well and heat for two 
hours at 100°C. 

Phosphoric acid, ortho, H3PO4 — 0.57V: 
16 g per liter. 

Potassium acid antimonate, KHz 
Sb04 — 0.17V: boil 23 g of the ssJt with 
950 cc of water for 5 minutes, cool 
rapidly and add 35 cc of 6 TV KOH; allow 
to stand for one day, filter, dilute iMtrate 
to a liter. 

Potassium arsenate, K3ASO4 — 0.57V 
(K3ASO4/IO): 26 g per liter. 

Potassium arsenite, KASO2 — 0.57V 
(KAsOz/h): 24 g per liter. 

Potassium bromate, KBrOs — 0.57V 
(KBr03/12): 14 g per liter. 

Potassium bromide, KBr — 0.57V: 60 
g per liter. 

Potassium carbonate, K2CO3 — 37V: 
207 g per liter. 

Potassium chloride, KCl — 0.57V: 37 
g per hter. 

Potassium chromate, K2Cr04 — 0.57V: 
49 g per liter. 

Potassium cyanide, KCN — 0.5 TV: 33 
g per liter. See also Volumetric Solutions. 

Potassium dichromate, KzCrzO? — - 
0.57V (KzCrzOT/S): 38 g per liter. See 
also Volumetric Solutions. 

Potassium ferricyanide, K3Fe(CN)6 
— 0.5 TV: 55 g per liter. 

Potassium ferrocyanide, K4Fe(CN)6* 
3H2O— 0.57V: 53 g per liter. 

Potassium hydroxide, KOH — 5 TV: 
312 g per liter. See also Volumetric 
Solutions. 

Potassium iodate, KIO3 — 0.57V (KIO3 
/12): 18 g per liter. See also Volumetric 
Solutions. 

Potassium iodide, KI — 0.5 TV: 83 g 
per liter. 
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Potassium nitrate, KNO3 — O.SiV: 50 
g per liter. 

Potassium nitrite, KNOz — 6N: 510 g 
per liter. 

Potassium permanganate, KMn04 — 
0.5 iV (KMnO4/10): 16 g per liter. See 
also Volumetric Solutions. 

Potassium pyrogallate (oxygen in gas 
ananlysis): weigh out 5 g of pyrogallol 
(pyrogallic acid), and pour upon it 100 
cc of a KOH solution. If the gas con- 
tains less than 28% of oxygen, the KOH 
solution should be 500 g KOH in a liter 
of water; if there is more than 28% of 
oxygen in the gas, the KOH solution 
sho^d be 120 g of KOH in 100 cc of 
water. 

Potassium sulfate, KzS04 — 0.5 AT: 44 
g per hter. 

Potassium thiocyanate, KCNS — 

O.SN: 49 g per hter. 

Precipitating reagent (for group II, 
anions): dissolve 61 g of BaClz-^HzO 
and 52 g of CaCl2*6H20 in water and 
dilute to one liter. If the solution be- 
comes turbid, filter and use filtrate. 

Scheibler’s reagent (precipitates alka- 
loids, albumoses and peptones ) : dissolve 
sodium tungstate in boiling water con- 
taining half its weight of phosphoric 
acid (sp. gr. 1.13 ); on evapoi ation of this 
solution, crystals of phosphotungstic 
acid are obtained. A 10% solution of 
phosphotungstic acid in water con- 
stitutes the reagent. 

Schweitzer’s reagent (dissolves cotton, 
hnen, and silk, but not wool): add 
NH4CI €uid NaOH to a solution of cop- 
per sulfate. The blue precipitate is 
filtered off, washed, pressed, and dis- 
solved in ammonia (sp. gr. 0.92). 

Silver nitrate, AgNOa — 0.25 AT: 43 g 
per liter. See also Volumetric Solutions. 

Silver sulfate, A^2S04 — A^/13 (satur- 
ated solution): stn mechanically 10 g 
of the salt in a hter of water for 3 hours; 
decant and use the clear hquid. 

Soap solution (for hardness in water): 
(a) Clark's or A.P.H.A. Stand. Methods 
— prepare stock solution of 100 g of pure 
powdered castile soap in a hter of 80% 
ethyl alcohol; allow to stand over night 
and decant. Titrate against CaCh 


solution (0.5 g CaCOa dissolved in a 
concentrated HCl, neutrahzed with 
NH4OH to slight alkalinity using litmus 
as the indicator, make up to 500 cc; 
1 cc of this solution is equivalent to 1 
mg CaCOa) and dilute with 80% 
alcohol until 1 cc of the resulting solu- 
tion is equivalent to 1 cc of the standard 
CaClz making due allowance for the 
lather factor (the lather factor is that 
amount of standard soap solution re- 
quired to produce a permanent lather 
in a 50 cc portion of distilled water). 
One cc of this solution after subtracting 
the lather factor is equivalent to 1 mg 
of CaCOs. (b) Boutron-Boudet — dissolve 
100 g of pine castile soap in about 2500 
cc 01 56% ethyl alcohol and adjust so 
that 2.4 cc wiU give a permanent lather 
with 40 cc of a solution containing 0.59 
g Ba(N03)2 per hter of water; 2.4 cc of 
this solution is equivalent to 22 French 
degrees or 220 parts per million of hard- 
ness (as CaCOa) on a 40 cc sample of 
water. 

Sodium acetate, NaC2H302*3Hi0: 
dissolve 1 part of the salt in 10 parts of 
water. 

Sodium acetate, acid: dissolve 100 g 
of sodium acetate and 30 cc of glacial 
acetic acid in water and dilute to one 
hter. 

Sodium bismuthate (oxidation of 
manganese): heat 20 parts of NaOH 
nearly to redness in an iron or nickel 
crucible, and add slowly 10 parts of 
basic bismuth nitrate which has been 
previously dried. Add 2 parts of sodium 
peroxide, and pour the brownish-yellow 
fused mass on an iron plate to cool. 
When cold break up in a mortar, extract 
with water, and collect on an asbestos 
filter. 

Sodium carbonate, NazCOa — 3N: 159 
g per liter; one part NazCOs, or 2.7 parts 
of the crystalline NazCOs-lOHzO in 5 
parts of water. 

Sodium chloride, NaCl — 0.57V: 29 g 
per hter. See also Volumetric Solutions. 

Sodium chloroplatinite, 'NazPtCU: 
dissolve 1 part of the salt in 12 parts of 
water. 

Sodium cobaltinitrite, Na3Co(N02)s 
— 0.37V: dissolve 230 g of NaNOz in 500 
cc of water, add 160 cc of 6 TV acetic acid 
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and 35 g of Co(N03)2*6H20. Allow to 
stand one day, filter, and dilute the 
filtrate to a liter. 

Sodium hydrogen phosphate, 
Na2HP04*12H20 — 0.57V: 60 g per liter. 

Sodium hydroxide, NaOH — 57V: 220 
g per liter. See also Volumelric Solutions. 

Soilium hydroxide, alcoholic: dis- 
solve 20 g of NaOH in alcohol and dilute 
to one liter with alcohol. 

Sodium hypohromite: dissolve 100 g 
of NaOH in 250 cc of water and add 25 
CO of bromine. 

Sodium nitrate, NaNOa — 0.5 7V: 43 g 
per liter. 

Sodium nitroprusside (for sulfur 
detection): dissolve aliout one gram of 
sodium nitroprusside in 10 cc of water; 
as the solution deteriorates on standing, 
only freshly prepared solutions should 
be used. This compound is also called 
sodium nitroferricyanide and has the 
formula Na2Fe (NO) (CN )6-2H20. 

Sodium i>olysulfide, Na2Sx: dissolve 
480 g of NaaS-PHaO in 500 cc of water, 
add 40 g of NaOH and 18 g of sulfur, 
stir mechanically and dilute to one liter 
with water. 

Sodium sulfate, NaaSOA — 0.5 7V: 35 
g [)er liter. 

Sodium sulfide, NazS; saturate NaOH 
solution with HzS, then add as much 
NaOH as was used in the original solu- 
tion. 

S<»diuni sulfite, NazSOa'THzO — 0.57V: 
63 g per fiter. 

Sodium sulfite, acid (saturated): dis- 
solve 600 g of NaHSOs in water and 
dilute to one liter; for the preparation of 
addition compounds with aldehydes and 
ketones: prepare a satiuated solution of 
sodium carlK)nate in water and saturate 
with sulfur dioxide. 

Sodium tartrate, acid, NaHC4H406: 
dissoh e 1 part of the salt in 10 parts of 
water. 

Sodium thiosulfate, Na2S203*5H20: 
one part of the salt in 40 parts of water. 
See also Volumetric Solutions, 

Sonnenschein’s reagent (alkaloid de- 
tection): a nitric acid solution of am- 


monium molybdate is treated with 
phosphoric acid. The precipitate so 
produced is washed and boiled with 
aqua regia until the ammonium salt is 
decomposed. The solution is evaporated 
to dryness and the residue is dissolved 
in 10% HNO3. 

Stannic chloride, SnCU — 0.57V: 33 g 
per liter. 

Stannous chloride, SnCl2*2H20 — 
0.57V: 56 g per liter. The water should 
be acid with HCl and some metallic 
tin should be kept in the bottle. 

Starch solution (iodine indicator): 
dissolve 5 g of soluble starch in cold 
water, pour the solution into 2 liters of 
water and boil for a few minutes. Keep in 
a glass-stoppered bottle. 

Starch solution (other than soluble): 
make a thin paste of the starch with cold 
water, then stir in 200 times its weight 
of boiling water, and boil for a mw 
minutes. A few drops of chloroform 
added to the solution acts as a pre- 
servative. 

Stoke’s reagent: dissolve 30 g of 
ferrous sulfate and 20 g of tartaric acid 
in water and dilute to one liter. When 
required for use, add strong ammonia 
until the precipitate first formed is 
dissolved. 

Strontium chloride, SrCl2*6H2C) — 
0.5 TV: 67 g per liter. 

Strontium nitrate, Sr(N03)2 — 0.57V: 
53 g per liter. 

Strontium sulfate, SrS04: prepare a 
saturated solution. 

Sulfanilic acid (for detection of ni- 
trites): dissolve 8 g of sulfanilic acid in 
one liter of acetic acid (sp. gr. 1.04). 

Sulfuric acid, H2SO4 — 5 7V: 245 g per 
liter, sp. gr. 1.153. See also Volumetric 
Solutions, 

Sulfurous acid, H2SO3: saturate water 
with sulfiur dioxide. 

Tartaric acid, H2C4H4O6: dissolve one 
part of the acid in 3 parts of water; for a 
saturated solution dissolve 750 g of 
tartaric acid in water and dilute to one 
liter. 

Tannic acid: dissolve one g of tannic 
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acid in one cc of alcohol and make up to 
10 cc with water. 

Tincture of iodine (antiseptic): add 
70 g of iodine and 50 g of KI to 50 cc of 
water; make up to one liter with alcohol. 

o-Tolidine solution (for residual chlor- 
ine in water analysis): dissolve 1 g of 
pulverized o-tolidine, m.p. 129°G., in one 
uter of dilute hydrochloric acid (100 cc 
cone. HCl diluted to one Liter). 

Trichloroacetic acid: dissolve 100 g 
of the acid in water and dilute to one 
liter. 

Turmeric paper (gives a rose-brown 
coloration with boric acid): wash the 
OTound root of turmeric with water and 
discard the washings. Digest with al- 
cohol and filter, using the clear filtrate to 
impregnate white, unsized paper, which 
is then dried. 

Uifelmann^s reagent (gives a yellow 
coloration in the presence of lactic acid ) : 
add a ferric chloride solution to a 2% 
phenol solution until the solution be- 
comes violet in color. 

Wagner’s solution (phosphate rock 
analysis) : dissolve 25 g of citric acid and 
one g of salicylic acid in water, and make 


up to one liter. Twenty-five to 50 cc of 
this reagent prevents precipitation of 
iron and aluminum. 

Wijs solution (for iodine number) : dis- 
solve 13 g of resublimed iodine in one 
liter of glacial acetic acid (99.5%), and 
pass in washed and dried (over or 
through H2SO4) chlorine gas until the 
original thio titration of the solution is 
not quite doubled. There should be 
only a slight excess of iodine and no 
excess of chlorine. Preserve the solution 
in amber colored bottles sealed with 
paraffin. Do not use the solution after 
it has been prepared for more than 30 
days. 

Xylene cyanole-methyl orange in- 
dicator, Schoepfle modification (for 
partially color blind operators) : dissolve 
0.75 g of xylene cyanole FF (Eastman 
No. T 1579) and 1.50 g methyl orange 
in one liter of water. 

Zinc chloride, ZnClz — 0.5 N: 34 g per 
liter. 

Zinc nitrate, Zn (N0j)2*6H20 — 0.5 N: 
74 g per liter. 

Zinc sulfate, ZnS 04 ‘ 7 H 20 — '0.5 iV: 72 
g per liter. 
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TRUE CAPACITY OF GLASS VESSELS 

Based on 25X10"® as the coeiBcient of cubiccd expansion of glass. 

The capacity of a vessel may be obtained by determining the weight of a contained 
liquid. The true capacity of glass vessels when their contents of water or mercury 
are weighed in air with brass weights can be found by meeuis of the following equa- 
tion: 

Vt^=^wrxcatt:' 

where V° is the true volume of the vessel at f when it contains W grams of water 
or mercury at f*. Thus, if the contents of a flask filled with water weigh 100 grams 
at 15°, then the true volume of the flask at 15° is 100X1.001935, or 100.1935 cc. 

If it is desired to find the true volume of a flask at 18° or at 25° when its contents 
are weighed at some other temperature, f, the equation becomes =Wt‘X 
Gi 8° at r, or Vzs® — xCis'CLt Thus, if the water in a flask weighed 100 grams at 
15°, the true volume of the flask at 25° is 100X1.002186, or 100.2186 cc. 




Water 


1 Mercury 

t^C. 

G 

Gi8® 

C2S° 

C 

0,8*^ 


0 

1.0011 93 

1.001643 

1 .001818 

0.0735501 

0.0735832 

0.0735960 

1 

1 .001133 

1.001559 

1.001 734 

0.0735636 

0.0735949 

0.0736077 

2 

1.001092 

1.001492 

1.001668 

0.0735771 

0.0736066 

0.0736194 

3 

1 .001068 

1.001443 

1.001618 

0.0735907 

0.0736183 

0.0736311 

4 

1.001060 

1.001410 

1.001586 

0.0736037 

0.0736294 

0.0736423 

5 

1 .001068 

1.001394 

1.001569 

0.0736172 

0.0736411 

0.0736540 

6 

1 .001092 

1.001392 

1.001568 

0.0736308 

0.0736529 

0.0736657 

7 

1.001131 

1.001406 

1.001581 

0.0736492 

0.0736695 

0.0736824 

8 

1 .001184 

1.001435 

1.001610 

0.0736628 

0.0736812 

0.0736941 

9 

1 .001252 

1.001477 

1.001652 

0.0736763 

0.0736929 

0.0737058 

10 

1 .001333 

1.001534 

1.001709 

0.0736894 

0.0737042 

0.0737171 

11 

1.001428 

1.001603 

1.001779 

0.0736975 

0.0737104 

0.0737233 

12 

1 . 001 536 

1.001686 

1.001862 

0.0737111 

0.0737222 

0.0737351 

13 

1.001657 

1.001782 

1.001957 

0.0737241 

0.0737333 

0.0737463 

14 

1.001790 

1.001890 

1 . 002066 

0.0737377 

0.0737451 

0.0737581 

15 

1.001935 

1.002010 

1.002186 

0.0737513 

0.0737569 

0.0737698 

16 

1 . 002092 

1.002143 

1.002318 

0.0737644 

0.0737681 

0.0737810 

17 

1 . 002261 

1.002286 

1 . 002462 

0.0737780 

0.0737798 

0.0737927 

18 

1.002441 

1.002441 

1.002617 

0.0737911 

0.0737911 

0.0738039 

19 

1 . 002633 

1.002608 

1 . 002783 

0.0738047 

0.0738028 

0.0738157 

20 

1 . 002835 

1 . 002785 

1 . 002960 

0.0738183 

0.0738146 

0.0738275 

21 

1.003047 

1 . 002972 

1.003148 

0.0738314 

0.0738258 

0.0738398 

22 

1 .003271 

1.003170 

1.003346 

0.0738450 

0.0738376 

0.0738505 

23 

1 .003504 

1 . 003379 

1 . 003554 

0.0738581 

0.0738489 

0.0738618 

24 

1.003748 

1 . 003597 

1 . 003773 

0.0738717 

0.0738607 

0.0738736 

25 

1.004001 

1.003825 

1.004001 

0.0738848 

0.0738719 

0.0738848! 

26 

1 .004264 

1.004063 

1 .004239 

0.0738985 

0.0738837 

0.0738966 

27 

1 .004537 

1 .004310 

1 .004486 

0.0739116 

0.0738950 

0.0739079 

28 

1 .004819 

1 . 004567 

1 . 004743 

0.0739253 

0.0739068 

0.0739197 

29 

1 .005110 

1 . 004833 

1 . 005009 

0.0739384 

0.0739181 

0. 073931 C 

30 

1.005410 

1.005109 

1 . 005284 

0.0739520 

0.0739299 

0.0739428 
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- STANDARD VOLUMETRIC (TITRIMETRIC) SOLUTIONS 

International Atomic Weights of 1941 *• 

Alkaline arsenite, O.lN, As^ to As®. the exact weight desired. The preced- 

Dissolve 4.9455 g. of sublimed AS2O3 in ing table by F'oiilk and Hollingsworth 

a concentrated solution of NaOH, being is based upon the atomic weights 

careful not to warm the solution over Ag = 107.88; Cl = 35.46; H = 1.008. 

60°C. Add this mixture to 100 ml. of a Thus, to make O.lN acid when the ba- 

saturated NaHG03 solution, and dilute rometer reads 760 mm weigh out 18.0193 

to one liter. Standardize against a stand- g. of distillate and dilute to a liter, 

ard iodine solution using a starch indi- For N acid use 180.193 g. Another 

cator. One ml. of O.lN arsenite is equal method of making N acid is to mix one 

to 0.012692 g. of iodine. volume of the concentrated acid with 

Ammonium thiocyanate, O.lN. Dis- 11 volumes of water and standardize by 

solve 7.6118 g. of Nir4CNS in water and the precipitation of AgCl. For O.lN 

dilute to a liter. Standardize against acid use a 1 to 110 mixture, 
standard silver nitrate solution, using a Iodine, O.lN. P to I~’. Dissolve 12.692 
ferric alum indicator. g. of resublimed iodine in a saturated 

Ferrous ammonium sulfate (Mohr’s solution of 16 g. of KI, and dilute to a 

salt), O.lN. Fez to Fe^. Dissolve 39.2146 liter. This solution can be used as a 

g. of FeSo4- (NH 4 ) 2804*61120 in water primary standard if the weighing is 

and dilute to a liter. Standardize against carefully done, or it can be checked 

standard potassium permanganate or against a known sodium thiosulfate 

dichromate solution. solution, using a starch indicator. 

Hydrochloric acid, HCl. This acid may Nitric acid, N. Normal acid contains 

be standardized by the method of Hiil- 63.016 g. of llNOa per liter. Use a 

ett and Bonner as modified by Foulk colorless acid, which can be made from 

and Hollingsworth (J. Am. Chem. Soc. the yellow acid by adding water and 

31, 390, (1909); ibid. 45, 1227 (1923) ). boiling. About 65 ml. of 1.42 sp. gr. acid 

For the preparation of a standard acid, diluted to a liter is nearly normal. 

HGI of approximately 1.10 density (as Standardize by titration with a stand- 

determined with a hydrometer) should ard alkali. 

be distilled at the rate of 3 to 4 ml. a Oxalic acid, N. Normal acid should 

minute. After three-fourths of the liquid contain 63.034 g. of 112(^204 *21120 (or 

has distilled the portion to be used as 45.018 g. of the anhydrous acid) per 

constant-boiling mixture should be col- liter. Because of the uncertainty in the 

lected. Distillation must, however, not amount of water of crystallization 

be carried so far that less than 50 to 60 oxalic acid solutions must be checked 

ml of liquid remains in the flask. This against a known alkali, using a phenol- 

plithalein indicator. This acid is not 
commonly used in volumetric work, os 
the weaker solutions are unstable, and 
the more concentrated solutions tend 
to give a precipitate if they are allowed 
to become too cold. 

Potassium cyanide, for nickel titra- 
tion, O.lN = 0.4 XKGN =26.0456 g. per 
liter. To make up this solution dissolve 
26.0456 g. of KGN in water, add 10 g. 
of KOH to prevent hydrolysis, and 
dilute to a liter. For silver titration, 
O.lN =0.2 XKCN. In this case use 
13.0228 g. of KGN and 5 g. of KOH. 
Potassium dichroma le, O.lN. Gr® to 
Gr 3 . Weigh out 4.9035 g. of K2Gr207 
that has been oven-dried and cooled in a 
acid is of constant composition, is not desiccator, and dilute with water to a 

noticeably hygroscopic or volatile, and liter. This O.lN solution may be used in 

can be accurately weighed into a small standardizing a sodium thiosulfate solu- 
flask, using a capillary pipette to obtain tion. Before using in an iron analysis, 
^For the most recent atomic weights see inside of hack cover. 
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VOLUMETRIC (TITRIMETRIC) SOLUTIONS 


the dichromate should be checked 
against a known iron sample. In this 
titration em external indicator of KaFe 
(CN )6 is used. 

Potassium hydroxide, O.lN. This 
solution should contain 5.6104 g. of 
KOH per liter, but it is best to dissolve 
about 7 g. in a half-liter of water, add 
enough BaCb to precipitate any car- 
bonate that may be present, allow the 
BaCOa to settle, filter into a liter flask 
and dilute to the mark with COa-free 
water. Standardize with succinic, sul- 
ffiric, or hydrochloric acid, using a 
phenolphthalein or methyl orange indi- 
cat(jr. The solution made up in this 
manner is slightly more than O.lN, but 
it can easily be adjusted after an acid 
titration. Alkali solutions must be pro- 
tected from air by having the bottle 
stoppers coated with vaseline. 
Potassium iodate, O.lN. to I~h 
Dry the K 10 3 in an oven at 120°C., cool 
in a desiccator, and weigh out exactly 
5.567 g. of KlOa and about 15 g. of KI, 
dissolve in distil U*d water and dilute to a 
liter. This solution can be used as a 
standard if the iodate is pure and is 
carefully weighed. 

Potassium permanganate, O.lN. Mn^ 
to Mn2. A tenth normal solution con- 
tains 3.1605 g. of KMn 04 per liter. Dis- 
solve a little more than the calculated 
amount (about 3.3 g.) in a liter of 
distilled water. Allow this to stand for 2 
or 3 days, then si[)hon it carefully 
through clean glass tubes into the con- 
tainer in which it is to bi^ kept, discarding 
the first 25 ml. and allowing the last 
inch of liquid to remain in tlie bottle. 
In this way any dust or reducing sub- 
stance in the water is oxidized, and 
the Mn 02 so formed is left out of the 
final solution. Permanganate solutions 
should never be allowed to touch rubber, 
filter paper, or any other organic matter. 
To standardize the KMn 04 , weigh out 
several samples of about 0.3 g. of pure, 
dry sodium oxalate into Erlenmeyer 
flasks, add 150 ml. of distilled water and 
4 ml. of concentrated H 2 SO 4 , and heat 
nearly to boiling. When all has been dis- 
solved, run in the K Mn 04 from a burette 
not faster than 15 ml. per minute. The 
last ml. should be added drop by drop 
until a faint, permanent pink color is 
obtained. The temperature should be 


kept around 70 ®C. throughout this 
titration. Each ml. of O.lN KMn04 is 
equal to 0.0067007 g. of sodium oxalate. 
Tne equation is 2KMn04-l-5Na2C204-f* 
8H2S04^K2S04 + 2MnS04 + 5Na2S04 
“hlO CO 2 “h 8 II 2 O. 

Silver nitrate, O.lN. A tenth normal 
solution contains 16.9888 g. of AgNOj 
per liter. Weigh out about 17.1 g. of 
AgNOa and dissolve in a liter of distilled 
water. Standardize against a standard 
NaCl solution by the method of Mohr or 
Volhard, or by precipitating and weigh- 
ing AgCl. 

Sodium chloride, O.lN. This solution 
contains 5.8454 g. of NaCl per liter. If 
the salt is dried, weighed, and diluted to 
a definite volume it may be used as a 
primary standard. 

Sodium hydroxide, O.lN. This solution 
contains 4.0005 g. of NaOlI per liter. It 
is prepared in the same manner as the 
potassium hydroxide solution, using 
about 6 g. for the O.lN solution, and 
about 42 g. for the normal solution. 
Sodium thiosulfate, O.lN. This solu- 
tion contains 24.8194 g. per liter. Weigh 
out 25 g. of Na 2 S 203 ‘ 5 H 20 and dilute to 
a liter. Let stand for two weeks, and if 
any sulfiu* has settled decant the clear 
liquid. Standardize against resublimed 
iodine in the following manner: weigh 
out 0.5 g. of pure iodine and dissolve in a 
solution of 3 g. of KI dissolved in as 
little water as possible. Dilute to about 
200 ml. and titrate with the thiosulfate 
using a starch indicator. Each ml. of 
O.lN thio is equal to 0.012692 g. of iodine. 
Succinic acid, O.lN. This acid can be 
used as a primary standard if it is care- 
fully weighed and diluted to a definite 
volume. Dry about 6 g. of H 2 C 4 H 4 O 4 in 
an oven at 105°C. and cool in a desicca- 
tor, Weigh out exactly 5.9044 g. and 
dilute to a liter. This solution is exactly 
O.lN. 

Sulfuric acid, N. This solution con- 
tains 49.038 g. of H 2 SO 4 per liter. The 
O.lN. solution contains 4.9038 g. per 
liter. Pour 30 ml. (3 ml. for the O.lN.) of 
pure concentrated sulfuric acid of density 
1.84 into 3 or 4 volumes of water. This 
must be done slowly and carefully. Cool 
the mixture and dilute to a liter. Stand- 
ardize against a known KOH or NaOH 
solution, using a phenolphthalein indi- 
cator. 


See also the table: Volumetric (Titrimelric) Primary Standards, 
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DECI-NORMAL SOLUTIONS OF SALTS AND OTHER 

REAGENTS 


Name 

At. or Mol. Wl 

Hydrogen Equivalent 

Grams per cc 
of 1 /lO normai 
solution 

Aoetic Acid ** 

60.05 

HC 2 H 3 O 2 

0.006005 

Ammonia 

17.03 

NH 3 

0.001703 

Ammonium 

18.04 

NH 4 

0.001804 

Ammonium Chloride 

53.50 

NH 4 CI 

0.005350 

Ammonium Hydroxide 

35.05 

NH 4 OH 

0.003505 

Ammonium Nitrate 

80.05 

NH 4 NO 3 

0.008005 

Ammonium Sulfate 

132.14 

V'2(NH4)2S04 

0.006607 

Ammonium Thiocyanate 

76.12 

NH 4 CNS 

0.007612 

Barium 

137.36 

VzBa 

0.006868 

Barium Carbonate 

197.37 

VzBaCOj 

0.009869 

Barium Chloride 

244.31 

i/ 2 BaCl 2 * 2 H 20 

0.012215 

Barium Hydroxide 

171 .38 

1/2 Ba (OH >2 

0.008569 

Barium Oxide 

153.36 

*/ 2 BaO 

0.007668 

Boric Acid 

61.84 

KH 3 BO 3 

0.002061 

Bromine 

79.92 

Br 

0.007992 

Calcium 

40.08 

VzCa 

0.002004 

Calcium Carbonate 

100.09 

ViCaCOa 

0.005005 

Calcium Chloride 

110.99 

V2CaCl2 

0.005550 

Calcium Chloride 

219.09 

ViCaCl 2 - 6 H 20 

0.010955 

Calcium Hydroxide 

74.10 

i/ 2 Ca(OH )2 

0.003705 

Calcium Oxide 

56.08 

VzCaO 

0.002804 

Carbon Dioxide 

44.01 

VzCOz 

0.002201 

Chloilne 

35.46 

Cl 

0.003546 

Citric Acid 

210.14 

MC6H807'H20 

0.007005 

Cobalt 

58.94 

Vi Co 

0.002947 

Copper 

63.57 

1/2 Cu 

0.003179 

Copper Oxide 

79.57 

ViCuO 

0.003979 

Copper Sulfate 

249.71 

ViCuS04*5H20 

0.012486 

Cyanogen 

26.02 

CN 

0.002602 

Hydrobromic Acid 

80.92 

HBr 

0.008092 

Hydrochloric Acid 

36.47 

HCI 

0.003647 

Hydrocyanic Acid 

27.03 

HCN 

0.002703 

Hydroiodic Acid 

127.93 

HI 

0.012793 

Iodine 

126.92 

I 

0.012692 

Lactic Acid 

90.08 

C 3 H 6 O 3 

0.009008 

Lead 

207.21 

ViPb 

0.010361 

Lead Carbonate 

267.22 

ViPbCOs 

0.013361 

Lead Oxide 

223.21 

ViPbO 

0.011161 

Magnesium 

24.32 

Vi Mg 

0.001216 

Magnesium Carbonate 

84.33 

VzMgCOs 

0.004217 

Magnesium Chloride 

95.23 

ViMgClz 

0.004762 

Magnesium Chloride 

203.33 

ViMgCl 2 - 6 H 20 

0.010167 

Magnesium Oxide 

40.32 

VzMgO 

0.002016 

Malic Acid 

134.09 

ViC4H60s 

0.006704 

Manganese 

54.93 

ViMn 

0.002747 

Manganese Sulfate 

150.99 

ViMnS04 

0.007550 

Mercuric Chloride 

271.52 

ViHgClz 

0.013576 

Nickel 

58.69 

VzNi 

0.002935 

Nitric Acid 

63.02 

HNO 3 

0.006302 

Nitrogen 

14.01 

N 

0.001401 

Nitrogen Pentoxide 

108.02 

ViNaOs 

0.005401 

Nitrous Acid 

47.02 

HNO 2 

0.004702 

Oxalic Acid 

90.04 

y2H2C204 

0.004502 

Oxalic Acid 

126.07 

ViH2C204*2H20 

0.006303 



1177 


DECI-NORMAL SOLUTIONS OF SALTS AND OTHER 
REAGENTS 


Name 

At. or Mol. Wt. 

Hydrogen Equivalent 

Granaa per oc 
of 1/10 normal 
solution 

Oxalic Anhydride 

72.02 

‘/ 2 C 2 O 3 

0.003601 

Phosphoric Acid 

98.00 

MH 3 PO 4 

0.003267 

Potassium 

39.10 

K 

0.003910 

Potassium Bicarbonate 

100.11 

KHCO 3 

0.010011 

Potassium Bitartrate 

188.18 

KHC 4 H 4 O 6 

0.018818 

Potassium Carbonate 

138.20 

ViKzCOa 

0.006910 

Potassium Chloride 

74.55 

KCI 

0.007455 

Potassium Cyanide 

65.11 

KCN 

0.006511 

Potassium Dichromate 

294.21 

VeKaCrzOy 

0.004904 

Potassium Hydroxide 

56.10 

KOH 

0.005610 

Potassium Oxide 

94.19 

VzKzO 

0.004710 

Potassium Permanganate 

158.03 

KMn04 

0. 003161 

for Co estimation 

Potassium Permanganate 

158.03 

}^KMn04 

0.005268 

for Mn estimation 

Potassium Tartrate 

226.26 

!/2K2H4C406 

0.011314 

Potassium Tetroxalate 

254.19 

MKH3(C204)2*2H20 

0.008473 

Silver 

107.88 

Ag 

0.010788 

Silver Nitrate 

169.89 

AgNOj 

• 0.016989 

Sodium 

23.00 

Na 

0.002300 

Sodium Bicarbonate 

84 . 02 

NaHCOa 

0.008402 

Sodium Carbonate 

106.00 

’/zNazCOj 

0.005300 

Sodium Chloride 

58.45 

NaCI 

0.005845 

Sodium Hydroxide 

40.01 

NaOH 

0.004001 

Sodium Oxide 

61.99 

V^NazO 

0.003100 

Sodium Phosphate (di) 

141.98 

V2Na2HP04 

0 . 007099 

Sodium Phosphate (tri) 

163.97 

HNa3P04 

0.005466 

Sodium Sulfide 

78.05 

’ANazS 

0.003903 

Sodium Tetraborate 

201 . 27 

!/2Na2B407 

0.010064 

Sodium Tetraborate 

381.44 

!/2Na2B4O7*10H2O 

0.019072 

Succinic Acid 

118.09 


0.005904 

Sulfuric Acid 

98.08 

’/ 2 H 2 SO 4 

0.004904 

Sulfuric Trioxide 

80.06 

V 2 SO 3 

0.004003 

Tartaric Acid 

150.09 

ViC4H606 

0.007504 

Zinc 

65.38 

y2Zn 

0.003269 

Zinc Sulfate 

287.55 

y22nS04-7H20 

0.014378 
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METHOD FOR BALANCING EQUATIONS FOR OXIDATION 
-REDUCTION REACTIONS 

Reprinted by permission, from Outline of the Methods of Qualita-^ 
tive Chemical Analysis, 13th Edition (1928), by R. J. Carney; copyright 
1928 by Geo. Wahr, publisher; Ann Arbor, Mich. 


The rule for balancing equations in 
which oxidation and reduction takes 
place was originated by O. C. Johnson in 
1880 (Chem. News 42 , 51 ). It is an 
excellent and useful rule if a terra such 
as “oxidation number” is substituted for 
the term “bond.” The oxidation number 
of an element is often the same number 
as its valence; in many cases, however, 
the two numbers are entirely different. 
The oxidation number of an element is 
determined by the following simple rules: 

(a) Hydrogen has an oxidation num- 
ber of + 1. 

(b) Oxygen has an oxidation number 
of - 2, except in H2O2 and peroxides. 

(c) Free elements have an oxidation 
number of 0. 

(d) The sum of the oxidation num- 
bers of the elements in a compound is 0. 

Examples: (1) Find the oxidation 
number of P in Ii3P04. Three of hydro- 
gen have an oxidation number of + 3 , 
lour of oxygen have an oxidation number 
of — 8, the atom of phosphorus must 
have an oxidation number of + 5 in order 
that the sum shall be 0. The valence of 
phosphorus is also 5 . 

(2) Find the oxidation number of C 
in CH2O. Two of hydrogen have an 
oxidation number of + 2, one of oxygen 
has an oxidation number of - 2, there- 
fore the oxidation number of the atom of 
carbon is 0. The valence of carbon is 4 . 

( 3 ) Find the oxidation number of As 
in AgaAsOa. This salt is derived from 
HaAsOa. The rules are applied to this 
acid. 

The total gain in oxidation num- 
ber for all of the atoms in one mole- 
cule of the reducing agent is the 
number of molecules of the oxidiz- 
ing agent to be taken; the total loss 
in oxidation number for all of the 
atoms in one molecule of the oxid- 
izing agent is the number of mole- 
cules of the reducing agent to be 
taken. After obtaining these two num- 
bers the rest of the equation can be 
balanced by inspection. 

Oxidation equations may be divided 
into three classes: 


(a) in which the oxidizing agent and 
reducing agent simply oxidizes and 
reduces; 

(b) in which part of the oxidizing 
agent or reducing agent also enters into 
combination without being oxidized or 
reduced; 

(c) in which all of the elements oxi- 
dized and reduced are present in the 
same molecule. 

Example of (a): 

3 AS4+2OHNO3+8H2O = I2H3ASO4 
4-20 NO. Fomr atoms of arsenic in 
metallic arsenic have an oxidation num- 
ber of 0, in }l3As04, the four atoms of 
arsenic have an oxidation number of 
4-20; the total gain for the moh‘cule 
(AS4) is 20 , and therefore 20 of HNO, 
are taken. One atom of nitrogen in 
HNO3 has an oxidation number of + 5 , 
in NO it has an oxidation number of 
-1-2; the total loss for the molecule 
(HNO3) is 3 , and therefore 3 of As4 are 
taken. 

Example of (1>): 

3 Cu -h 8HNO3 =3 Cu(N03)2+2 no 
- 1-4 H2O. One of Cu gtiins 2 and ther(dbrti 
2 of IiN03 are required to oxidize it. 
One of N loses 3 and therefore 3 of Cu 
are taken. This indicates that 3 of 
Cu(N 03)2 and 2 of NO are formed. Six 
of HNO3 are evidently required to unite 
with the copper, and these are added to 
the two required to oxidize it. 

Example of (c ) : 

3HCIO3 - HG104-h2 CIO24-H2O. Th(^ 
HCIO3 should be written twice, consider- 
ing the one part to be the oxidizer and 
the other the reducer. 2 II CIO 3 (oxidiz- 
ing) -f HCIO3 (reducing) = HCIO4 f 
2CIO2 -f H2O. The oxidizing IK 'HO 3 
changes to CIO2, the rediK^ing to IK ' 10 4. 
On application of the rule, it is found that 
two molecules of the oxidizing HCIO3 ar(i 
to be taken and this indicates that, two 
molecules of CIO 2 are formed; since it 
is found that one molecule of the reduc- 
ing HCIO3 is to be taken, one of IICIO4 
is formed. 

It should be kept in mind that more 
than one element in the same molecule 
may change in oxidation number. 
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EQUATIONS AND EQUIVALENTS FOR VOLUMETRIC 
(TITRIMETRIC) ANALYSIS 


Aluminum 

( 1 ) Al2(S04)3+ 6K0H = 2A1(0II)3+3K2S04 

K.OH AI2O3 AI2 (504)3 

3 6 6 

(2) A]2(S04)3+5KI+KI03+3H20 = 2Al(0H)3+3K2S04+3i2. 

j A1 AI 2 ( 804)3 
S'" 6 


Antimony 

(3) H3Sb04+2HI = H3Sb03+H20+l2 

, . Sb . Il3Sb04 
^ 2 '' 2 

(4) SbCl5+2KI = SbCl3+2KCl + T2 

T _ ^ _ Sb^Os 
^ 2 4 


(5) Sb205+4HI = Sb203+2H20+2l2 

T _ Sb _ Sb.Os 

(6) SbaSj+eHCI = 2SbCl3+2S+3Il2S 

3H2S+3l2 = 6HI+3S 

T ^ ^ ^ Sl^B 

(7) 2H3Sb03+KI03+2HCl = 2H3Sb04+KCl+ICl+H2e 

KIO3 _ Sb _ HaSbOs 
6 3 3 


(8) 2NaSb03+4HI = 2NaSb02+2H20+2l2 

. NaSbOa 

-I rt 


(9) H3Sb03+l3+H20 = H3Sb04+2Hr 

T _ Sb _ HaSbO a 

^ ^ 2 ^ 2 ' 

(10) Sb20,+2l2+2H20 = Sb2054-4HT 

T _ Sb _ SbaOs 

1 <s: 2 - 


4 
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EQUATIONS AND EQUIVALENTS FOR TITRIMETRIC ANALYSIS 


( 11 ) SbCl 3 +l 2 + 2 HCl=SbClB+ 2 HI 
T _ ^ „ SbCU 
^ 2 2 


(12) Sb2S3+6HCl=2SbCl3+3H2S 

3H2S+3l2=6HI+3S 
T _ ^ _ SbaSa _ H 2 S 
^ 3 '' 6 '^2 


(13 ) SSba (SO 4 )3 +4KMn04 + 24 H 2 O = 10H3SbO4 + 2 K 2 SO 4 + 

4MnS04+9H2S04 

KMn 04 _ Sb _ Sb 203 _ Sb2 (804)3 
5 2 4 4 


( 14 ) 2 NaSb 02 + 2 l 2 + 2 H 20 = NaSb 03 + 4 HI 
, . NaSbOi 

^ 2 


( 15 ) NaSb 02 + 2 K 3 Fe(CN) 6 + 2 K 0 H = NaSb 03 + 2 K 4 Fe(CN) 6 +H 20 

5K4Fe(CN)6+KMn04+4H2S04 = 5K3Fe(CN)6+3K2S04 

-)- M nS04 + 4H2O 

KMn 04 Sb NaSbOj 
5 2 " 2 


Arsenic 

( 16 ) AS2O3+2H2O+2I2 same as equation 10. 

( 17 ) AsCl3H-l2+2HCl same as equation 11 . 

( 18 ) AS2S3+6HCI same as equation 12 . 

( 19 ) 2 Na 3 As 04 =As 206 

y Na3As04 AS2O6 

2 '■4 

(20) 2Na2HAs04oAs20B 

y _ Na2HAs04 As20b 
2 ^4 

(21) 2NaH2A804^As20B 

y _ NaH2As04 As20b 
2 ^4 

(22) 2H3ASO3+KIO3+2HCI same as equation 7 . 

( 23 ) H3ASO3+I2+H2O same as equation 9 . 

( 24 ) 2NaAs02+2l2+2H20 same as equation 14 . 

( 25 ) 2NaAs02+4K3Fe(CN)6+4K0H same as equation 15 . 
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EQUATIONS AND EQUIVALENTS FOR VOLUMETRIC ANALYSIS 

(26) 2NasAs03=As203 

j NasAsOs _ AsgOs 
2 " 4 

(27) 2Na2HAs03oAs203 

T ^ Na2HAs03 As 203 
2 4 

(28) 2 NaH 2 As 03 =As 203 

y _ NaH2As03 AS2O3 
2 ''4 

Boron 

(29) Na 2 B 407 + 2 HCl+ 5 H 20 + (Glycerol) = 4 H 3 B 03 + 2 NaCl 

HaBOs+NaOH = NaB02+2H20 

NaOH o B - ^ H3BO3 

(30) 6HBO2+KIO3+5KI+ (Mannitol) = 6KB02+3H20+3l2 

I o HBO 2 O H 3 BO 3 

Bromine 

(31) Br 2 + 2 KI = 2KBr+l2 

I Br 

(32) KBr 03 + 6 KI+ 6 HBr = 7KBr+3l2+3H20 

KBrO, 

'' 6 

(33) Ba (Br 03 ) 2 + 6 H 3 As 03 = BaBr 2 + 6 H,As 04 

. Ba(Br03)2 . HsAsOa 

^ ^ 12 '' 2 ’ 


Cadmium 

(34) CdS+l2+2HCl = CdCl2+2HI+S 

Cd _ CdS . S 
^ 2 2 ^2 


Caicium 

(35) 5CaC204+2KMn04+8H2S04 = 5CaS04+K2S04+2MnS04 + 

IOCO 2 + 8 H 2 O 

KMn 04 _ Ca _ CaC^ _ CaCOa 
5 2 '' 2 2 

(36) CaC 03 + 2 HCl = CaCl2+C02+H20 

CaO CaCOa 
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EQUATIONS AND EQUIVALENTS FOR TITRIMETRIC ANALYSIS 

Carbon 

(37) Na2C03+2HCl = 2NaCl+C02+H20 

HCl o 

(38) Na2C03+H2S04 = Na2S04+C02+H20 

H2SO4 = Na2C03 

(39) NaHC03+HCl = NaCl+C02+H20 

HCl = 0 = NaHCOs 

(40) 2NaHC03+H2S04 = Na2S04+2C02+2H20 

H 2 SO 4 2 NaHC 03 


(41 ) H2C204-2H20+2Na0H = Na2C204 + 4 H 2 O 
NaOH o H^C 204 2H20 


(42) KHC204+K0H = K2C204+H20 

KOH o KHC 2 O 4 

(43) 5Na2C204+2KMn04+8H2S04 = 5Na2S04+2MnS04+ 

K. 2 SO 4 -|“ 10 C 02 "}” 8 H 20 

KMn04 ^ Na2C204 
5 2 

(44) KCN+l2=KI+CNI 


(45) 5K4Fe(CN)6+KMn04+4H2S04 = 5K3Fe(CN) 6+MnS04+ 

3K2SO4+4H2O 

* K4Fe(CN)6 

(46) 2K3Fe (CN )6+2KI = 2K4Fe (CN )6+l2 

I = K3Fe(CN)6 

(47 ) 3KCNS+4AH- 18HC1 = 3KC1 + 4 AICI 3 + 3 NH 4 CI+ 3 C + 3 H 2 S 

, . KCNS _ H 2 S 
^ 2 '"2 

(48) 5nCNS+6KMn04+4H2S04 = 6MnS04+3K2S04+5HCN4-4H20 

KMn 04 _ HCNS 
5^ 6 



im 


EQUATIONS AND EQUIVALENTS FOR VOLUMETRIC ANALYSIS 


Cerium 

(49 ) 2K3Fe (CN ) 6 + Ce^Oa + 2K0H = 2K4Fe (CN ) « + 2Ce03 + 1120 


KMn04 


K 4 Fe(CN )6 o Ce = 


Ce203 


g , y D - - 2 

(50) 2Ce02+2KH-8HCl = 2CeCl3+2KCl+l2+4H20 

I o Ce == CeOj 


Chlorine 

(51) CU+2KT = 2KC14-I2 
l2~t"2Na2S203 = 2]N[aI -f-Na2S406 

I o Cl 

(52) Ca0Cl2+2nCl = CaCl2+Cl2+Il20 

T r,, CaOClo 

1 Cl - 2 

(53) NaC10+2KI+Il20 = NaCl+2K0H+l2 

, NaClO 


(54) NaCl+AgN 03 = AgCl+NaN 03 

NaCl ^ Cl 

(55 ) KCIO 3 + 6 FeS 04 + 3 H 2 SO 4 = KCl +3Fe2 (SO 4 )3+3H20 

KMn 04 _ KCIO 3 
5 6 

(56) KC103+6m+H2S04 = KHS04+HCl+3l2+3H20 

, KCIO 3 


(57) KC104 = KC1+202 

202"I"8HI = 4l2'i“4H20 

_ KCIO 4 
8 


Chromium 

(58) Cr2(S04)3+5KI+KI03+3ri20 = 2Cr(0H)3+3K2S04+3l2 

Cr Cr2 (804)3 
^ " 3 6 


(59 ) K2Cr207 +6FeS04 +8H2SO4 = Cr2 (SO4 ) 3 + 3Fe2 (804)3+ 

2KH8O4+7H2O 

KMn 04 _ KjCriOr _ Cr _ Cr 203 
5 6 " 3 6 
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EQUATIONS AND EQUIVALENTS FOR VOLUMETRIC ANALYSIS 


( 60 ) KjCrjO, + 6 FeCl 2+ 14 HC 1 = 2 CrCl 3 + OFeCla + 2 KC 1 + 7II2O 

KjCrzOr _ CraOa Cr 

6 6 '3 


Fe 


( 61 ) K 2 Cr 207 + 6 KI + 7H2SO4 = Cr^ (SO4 ) 3+4K2SO4 + 3I2 +7H2O 

Cr _ Cr 203 K 2 Cr 207 

3 6 6 


I 


( 62 ) K2Cr207+2K0H = 2K2Cr04+H20 
KOH ^£1207 


( 63 ) 2 K 2 Cr 04 +6KI + 16 HC 1 = 2 CrCl 3 + lOKCl +3I2 +8H2O 

Cr _ CrOs . K2Cr04 
3 ~ 3 3 


I 


( 64 ) 2BaCr04 +6FeS04 +8H2SO4 = 2BaS04 + Cro (SO4 ) 3 + 3 Fe 2 

(804)3-1-81120 

KMn04 4. crv Cr CrO, K2Cr04 BaCrO, 
- FeS 04 o o — o ^ 


Cobalt 

( 65 ) 3 CoS 04 -+- 5 KI-fKI 03 -f 3 Il 20 = 3 Co(OH) 2 + 3 K 2 S 04 -|- 3 l 2 

j Co _ C 08 O 4 

^ T ^ 2 

(66 ) 6CoCl2-l-5HgO -1- 2 KMn 04 + IOH 2 O = 6Co(OH)3-F 51 IgCUH- 

2Mn02-l-2KCl+Il20 

KMn 04 _ ^ _ 3 C 0 CI 2 
5 5 5 


Copper 

( 67 ) 2CuS04-t-4KI = 2CuI+K2S04-|-l2 

I - Cu O CUSO 4 

(68) 2Cu(C2H302)2-|-4KI = 2CuI-}-4KC2H302-M2 

I o Cu =c= Cu(C2H302)2 

( 69 ) 2CuS04-i-2KCNS+H2S03-f-H20 = 2CuCNS-|-K2S04-F2H2S04 
CuCNS -f KOH = KCNS 4- CuOH 

5KCNS-|-6KMn04-l-4H2S04 = 3K2S04-f6MnS04-l-5KCNH- 

4H2O 

KMn 04 Cu CUSO4 KCNS 
5 6 ^ 


6 


6 
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EQUATIONS AND EQUIVALENTS FOR TITRIMETRIC ANALYSIS 

(70) 2CuS04+NH40H = CuS04Cu(0H)2+ (NH4)2S04 

CuS 04 -Cu( 0H)2+6NH3+(NH4)2S04 = 2 Cu(NH 3)4S04-H20 
2Cu(NH3)4S04-H20+7KCN = K3NH4Cu2(CN)6+NH4CN0+ 

6NH3+2K2SO4+H2O 

KCN _ Cu . CuS 04 . Cu(NH 3 ) 4 S 04 H20 
2 7 7 7 


Fluorine 

(71) ONaF+FeCU^NasFeFe+SNaCl 

FeCl 3 ^ 6NaF 


Gold 

(72) AuCl3+2KI = AuCl+2KCl+l2 

T ^ _ AuCls 

^ 2 2 


Iodine 

( 73 ) l2"l"2Na2S203 = 2 NaI -l”Na2S406 

I o Na 2 S 203 

( 74 ) 10KH-2KMnO4+16HCl = 12KCl+2MnCl2+5l2+8H20 

0= I o KI 

o 

( 75 ) KI03+5KH-6HCI = 6KCl+3l2+3H20 

j _ KIO3 _ SKI 
^ " 6 ^ 6 

( 76 ) Ca(I03)2+10KI+12HCl = CaCl2+10KCH-6l2+6H20 

T Ca (10^)2 
12 

( 77 ) KI 04 + 7 KI+ 8 HC 1 = 8 KC 1 + 4 I 2 + 4 H 20 

j KIO3 
8 


Iron 

(78) 6FeCl2+K2Cr207+14HCl = 6FeCl3+2CrCl3+2KCl+7H20 

o Fe - FeClj 


(79) 10FeSO4+2KMnO4+8H2SO4 = 5Fe2(SO4)3+2MnSO4+ 

K2SO4+8H2O 


KMn04 


o Fe =®: FeS04 


F62O3 


5 


2 
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EQUATIONS AND EQUIVALENTS FOR VOLUMETRIC ANALYSIS 

(80) 2FeCl3+2KI=2KCl+2FeCl2+l2 

I Fe = FeCla ^ 

(81) Fe2(S04)3+2KI = 2FeS04+K2S04+l2 

T ^ TT Fe2 (804)3 ^ Fe203 

2 2 


(82) 2FeCl3+SnCl2 = 2FeCl2+SnCl4 
SnCl2+2HgCl2 = SnCl4+2HgCl 
2FeCl2 + 12 + 2HC1 = 2FeCl3 + 2HI 

I Fe = FeCla 


Fe203 


Lead 

(83 ) 2Pb (C2H3O2 )2 + K2Cr207+H20 = 2PbCr04+2KC2H302 + 

2 HC 2 H 3 O 2 

pr ^ KaCraO? 

I'D - 2 

(83) 2Pb(C2H302)2+K2Cr207+H20 = 2PbCr04+2KC2H302+ 

• 2 HC 2 H 3 O 2 

2PbCr04+6KI+16HCI = 2PbCl2+2CrCl3+6KCl+8H20+3l2 
K2Cr207 Pb PbCr04 

6 3 3 ^ 

(84) Pb02“l“4HI = Pbl2"|"l2"f‘2Il20 

T _ Pb _ PbOj 

(85) Pb02”f"H2C204 = Pb0~f“2002“[“H20 
5H2C2O4+2KMnO4+3H2SO4 = 10CO2H-2MnSO4+K2SO4 

-|-8H20 

KMn04 _ H2C2O4 _ Pb _ Pb02 
5 2 2 '' 2 

(86) Pb02+H202+2HN03 = Pb(N03)2+2H20+02 
5H202+2KMn04+6HN03 = 2Mn(N03)2+2KN03+8H20 

+ 5 O 2 

KMDO4 _ H2O2 _ Pb _ Pb02 
5 2 ■' 2 2 


(87) Pb,04+4HC2H302 = Pb02+2Pb(C2H302)2+2H20 
Pb02+ 4KI = Pbl2 + 2 K 2 O + 12 

I ^ Pb _ Pb304 _ PbOj 

2 ^ 2 2 
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EQUATIONS AND EQUIVALENTS FOR TITRIMETRIC ANALYSIS 


Magnesium 

(88) MgNH4P04+H2S04=MgS04+NH4H2P04 

H 2 SO 4 o MgNH4P04 


Manganese 

(89 ) Mn02"l“H2C204“|"H2S04 = M 11 SO 4 -|-2C02~|“2H20 

KMn 04 . II 2 C 2 O 4 Mn Mn 02 

5 2 2 2 

(90) Bismuthate Method : 

2Mn(N03)2+5NaBi03 + 16HN02 = 2HMn04+5Bi(N03)3 

+5NaN03+7H20 

2TTM^n04*f"5Na3As03“|“4H]V03 = 2M^n (N03)2”l”5Na3As04“|- 

3 H 2 O 

HMn 04 _ Na 3 As 03 Mn 

5 2 5 

(91) Ford Williams Method: 

Mn02+2FeS04 + 2 H 2 SO 4 = MnS04+Fe2 (S04)3+2H20 

T? 04-4 KMn 04 Mn02 Mn 

FeS04 j <= —j— = y 

(92) Lead Dioxide Method: 

2 MnS 04 + 5 Pb 02 + 6 HN 0 , = 2 HMn 04 + 2 PbS 04 + 3 Pb(N 03)2 

“|”2H20 

2 HMn 04 -f 5Na3 ASO 3 + 4 HNO 3 = 2Mn (NO 3 ) 2 -f 5 Na 3 As 04 

-I- 3 H 2 O 

Na,As 03 . KMn 04 . HMn 04 . Mn 
2 5 '' 5 ^ 5 

(93) Persulfate Method: 

2Mn(N03)2-f5(NH4)2S203+8H20 = 2HMn04+5(NH4)2S04 

-f5H2S04+4HN0, 

2HMnO4+10FeSO4+7H2SO4 = 2MnSO4+5Fe2(SO4)3+8H2O 

^ KMn 04 HMnOi Mn 

FeSOi - — 5 — - -y- - -y 

(94) Volhard Method: 

3MnS04 ”|“ 2 K.Mn 04 ”f“ 2 H 20 = 5Mn02“l”K.2S04“f‘2H2S04 
6 MnS 04 + 5 ZnS 04 + 4 KMn 04 + I 4 H 2 O = 5Zn (OH ) 2 - 2Mn02 

+ 4 KHSO 4 + 7 H 2 SO 4 

KMn 04 3 MnS 04 ^ 3Mn 

5 10 10 

(95) 2KMn04-f5H2C204-|-3H2S04 = 2MnS04+K2S04+ 

ioC 02 “l* 8 H 20 

KMn04 


5 


2 
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EQUATIONS AND EQUIVALENTS FOR VOLUMETRIC ANALYSIS 

(96) K.2Mii04"t"2H2C204"t'2H2S04=MnS04-|-K2S04-|-4C0j-|-4H20 

KMn 04 _ H2C2O4 _ KjMnOj 
5 2 4 

Mercury 

(97) 2HgCl+6KI+l2=2K2Hgl4+2KCl 

I 0 = HgCl = Hg 

(98) 3HgCl2+2Na2S203+2H20 = 2HgCl2HgS+2Na2S04+4HCl 

3 HgCl 2 _ 31 ^ 

2 ''2 


]NFa2S203 


(99) 2HgCl2+2FeCl2 = 2HgCl+2FeCl3 

FeCl2 o HgCl* 

(100) Hg(CN)2+2l2 = Hgl2+2CNI 

j . Hg(CN)2 . Hg 

A A 4 


Hg 


Molybdenum 

(101 ) 2 M 0 O 3 + 3Zn + 3 H,S 04 .= M 02 O 3 + 3 ZnS 04 + 3 H 2 O 
5 Mo 2 O 3 + 6 KMnO 4 + 9 H 2 SO 4 = 10 MoO 3 + 6 MnSO 4 + 

3K2SO4+9H2O 

KMn 04 M 02 O 3 . M 0 O 3 _ Mo 
5 ^'6 3 "^3 

(102) 2Mo03+4KI+4HCl = 2Mo02H-4KCH-l2+2H20 

I o M 0 O 3 = Mo • 


Nickel 

(103 ) 2NiS04 + 12 NH 40 II^ 2 Ni (NH, ) 6 SO 4 + 1 2 H 2 O 
Ni(NH 3 ) 6 S 04 + 4 £CN = K2Ni(CN)4+K2S04+6NHj 

■ KCN _ Ni(NH3)6S04 _ Ni 
2 '' 8 "8 

(104) 3NiS04+5KI+KI03+3H20 = 3Ni(0H)2+3K2S04+3l2 

j _ NiSOi Ni 
2 ^2 


Nitrogen 

(105) 2HN03+6HI = 2N0+l2+4H20 

HN^ T ^5 
^ 6 


I 
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I O Cl 


EQUATIONS AND EQUIVALENTS FOR TITRIMETRIC ANALYSIS 

(106) HN0,+3HC1 = N0CH-Cl2+2H20 

T ^ ui HNO 3 _ N.Os 

^ 2 4 

(107) 2 HN 03 + 3 MnCl 2 + 6 HCl = 2N0+3MnCl4+4H20 
3MnCl4 = 3MnCl2+3Cl2 

I o Cl ^ 

3 6 

(108) 4FeS04+2HN03+3H2S04 = 2Fe2(S04)3+N203+3H20 

K 2 Cr 2 Q 7 _ HNO 3 _ N 2 O 5 
6 2 '' 4 

(109) 6FeS04+2HN03+3H2S04 = 3Fe2(S04)3+2N0+4H20 

K 2 Cr 2 Q 7 _ HNO 3 _ N 2 O 6 
6 3 '' 6 

(110) 2HN02+2HI = 2N0+l2+2H20 

I =c^ HNO 2 o 

(111) 2HN02+MnCl2+2HCI = 2N0+MnCl4+2H20 
MnCl 4 = MnCl.+Cl 2 

I o Cl o HNO 2 o 

(112) 2KMn04+5HN02+3H2S04 = 2MnS04+5HN03+K2S04+ 

3 H 2 O 

KMn 04 _ HNO 2 _ N 2 O 3 
5 2 4 


I =C^ HNO 2 


Oxygen 

(113) 03+2KI+H20 = 02+l2+2K0H 

(114) Ba.02“t’4HCl = BaCl2“l“2H20'-f“Cl2 

I o Cl O 

(115) 2KI+H202 = 2K0H+l2 

T H2O2 
^ ^ 2 

(116) 5H202+2KMn04+4H2S04= 2MnS04+2KHS04+502+8H20 

KMn04 H 2 O 2 
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EQUATIONS AND EQUIVALENTS FOR VOLUMETRIC ANALYSIS 

Phosphorus 

(117) H3P04+12(NH4)2Mo 04+21HN03= (NH4)3P04 l2Mo03 

-|- 21 NH 4 N 03 " 1 “ 12 H 20 

2 (NH 4 ) 3 P 04 - I 2 M 0 O 3 + 46NaOH + H 2 O = 2 (NH 4 ) 2 HPO 4 + 

(NH4)2Mo04+23Na2Mo04+23H20 

TVT_/-\TT (NH4)3P04'12Mo03 P 2 O 6 P 

NaOH o 23 ^ 

(118) 2(NH4)3P04 l2Mo03+46NH40H+H20 = 24(NH4)2Mo04+ 

2(NH4)2HP04+23H2a 
(NH4)2 Mo04 + H2S04=(NH4)2S044-H2Mo04 
2 M 0 O 3 +3Zn + 3 H 2 SO 4 = M 02 O 3 +3ZnS04 + 3 H 2 O 
5 AIo 203 ”f" 6 IvMn 04 ~f~ 9 ll 2 S 04 = IOM 0 O 3 -f" 6 ]VInS 04 "j“ 3 K. 2 S 04 

+ 9 H 2 O 

KMn04 _ (NH4)3P04 l2Mo03 _ M 02 O 3 _ PV^ _ ^ 
S'' 36 6 72 36 

(119) Ferric alum absent: 

First three equations as in 118 
12 ]VIo 203~|“0 = ]VIo24037 

Mo24037+14KMn04+21H2S04 = 24Mo03+14MnS04+ 

7 K 2 SO 4 + 21 H 2 O 

14 KMn 04 _ M 024 O 37 _ (NH 4 ) 3 P 04 l 2 Mo 03 _ ^6 _ JP 
70 70 35 70 '' 35 

(120) With methyl orange: 

Na 2 HP 04 +IICl = NaH 2 P 04 +NaCl 

HCl Na2HP04 

(121) With methyl orange: 

H 3 PO 4 + NaOH = NaH2P04 + H2O 

NaOH o H 3 PO 4 

(122) With phenolphthalein : 

NaH 2 P 04 +Na 0 H = Na 2 HP 04 +H 20 

NaOH o NaH 2 P 04 

(123) With phenolphthalein : 

H,P04+2Na0H = Na2HP04+2H20 

NaOH - 

Potassium 

(124) 10K2NaCo(NO2)6+22KMnO4+58H2SO4 = 2lK2SO4 

+ 5 Na 2 S 04 + IOC 0 SO 4 + 22MnS04 + 60HNOs + 28H,0 

KMn04 _ 

5 ''11 
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EQUATIONS AND EQUIVALENTS FOR TITRIMETRIC ANALYSIS 

Selenium 

(125) K2Se04+4HCl = 2KCH-H2Se03+Cl2+H20 

T — ri ^ ^28004 _ Se SeOs 
" 2 2 2 

(126) K2Se03+4KI+6HCl = 6KCl+Se+2l2+3H20 

j _ K 2 Se 03 _ ^ _ Se02 
1 4 4 

Silicon 

( 127 ) H 2 SiF 6 + 6NaOH = 6NaF + Si (OH ) 4 + 2 H 2 O 

NaOH 

o 


Sulfur 

(128) H 2 S+l 2 = 2 HI+S 

y . H2S . S 
2 2 

(129) Na2S03+l2+n20 = Na2S04+2HI 

y Na 2 S 03 SO2 _ S 
^ 2 ■'2^2 

(130) 2II2S03+KI03+2HC1 = 2II2S04+KC1 + IC1+H20 

KfOa _ H 2 SO 3 _ ^2 
6 3 3 

(131) 2Na2S203+l2 = Na2S406+2NaI 

I = 0 = Na 2 S 203 

(132) Na2S203+2KI03+2HCl = Na2S04 + K2S04+2ICl+H20 

KIO, _ Na 2 S 2 Q 3 
6 '' 12 

(133) K2S208 + H2C204 = K2S04 + H2S04 + 2C02 

KMn04 _ H 2 C 2 O 4 . K 2 S 2 O 8 
5 2 2 

(134) K2S208+2FeS04 = Fe2 (S04)3+K2S04 

KMn04 FeSO K2S2O8 


(135 ) SNaiSjOs +8KMn04 +H 2 O = 3Na2S04 +3K2S04+8Mn02 

+2KOH 

KMnOi 3 Na 2 S 203 
5 40 
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EQUATIONS AND EQUIVAUENTS FOR VOLUMETRIC ANALYSIS 


(136) 2BaS203-f'l2=Bal2"|”BaS40() 

I =0: BaS20s 

(137) 2Na2S203+l2=2NaI+Na2S406 

I =0= Na2S203 


(138) With phenolphthalein: 

H2S03+2Na0H = Na2S03+2H20 


NaOH =0= 



(139) With methyl orange: 

H 2 S 03 +Na 0 H= NaHS 03 +H 20 

NaOH o H2SO3 SO2 


Tellurium 

(140) Na2Te03+4NaI+6HCl = 6NaCl+Te+3H20+2l2 

, Na2Te03 Te02 _ Te 
^ - 4 “ 4 4 

(141) Na2Te04+4HCl = H2Te03+2NaCl+Cl2+H20 

T . . Na2Te04 . TeOs . Te 

l — 2 '' 2 ''2 


Tin 

(142) SnCl2+l2+2HCl=SnCl4+2HI 
T SnCU ^ Sn 
^ " 2 ^2 


( 143 ) SnCl2+ 2K3Fe (CN ) 3 +2KCI = SnCh + 2K4Fe (CN )« 

KMn 04 Ti- IT SnC ]2 Sn 

■ — ^ = K 4 Fe(CN )6 2 — 


(144) SnCl2+2FeCl3 = SnCl4+2FeCl2 

KMn04 _ SnClj _ Sn 
5 ^ 2 2 


Titanium 

(145) Ti2(S04)3+Fe2(S04)3 = 2Ti(S04)2+2FeS04 

= FeS04 o o Ti 


Tungsten 

(146) W03+2Na0H = Na2W04+H20 


W 

NaOH -I o 


WO3 

2 
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EQUATIONS AND EQUIVALEIVTS FOR TITRIMETRIC ANALYSIS 


Uranium 

(147 ) U3O8+4H2SO4 = 2 (U02)S04+U (S04)2+4H20 
5U(S04)2+2KMn04+2H20 = 2KHS04+2MnS04 

+5(U02)S04+2MnS04 
KMn04 _ U _ m _ U (804)2 
5 2 2 2 

UaOs o 2UO3+UO2 
KMn04 _ 3U _ 

5 2 2 

( 148 ) 3 UO 2 (NO 3 ) 2 + 5 KI + KIO 3 + 3 H 2 O = 3 UO 2 (OH ) 2 + 6 KNOs 

+3I2 

T ^ y U02(N03)2 

^ ~ 2 2 ^ 2 

Vanadium 

(149) V20b+2KI+2HC1 = V204+2KCH-I2+H20 

I - V 

(150) V206 + H2C204 = V204+2C02+H20 

KMn04 . H2C2O4 . VsOb . V 
5 " 2 '' 2 

(151) V205+3Zn(+H3P04)+3H2S04 = V205+3ZnS04+3H20 
5V202+6KMn04+9H2S04 = 5V206+6MnS04+3K2S04 

H-9H20 

KMn04 _ ¥206 _ V2P2 _ V 
5 6 '' 6 3 


(152) V2OB+SO2 = ¥204+803 

5 ¥ 204 + 2 KMn 04 + 3 H 2804 = 5 ¥ 206 + 2 Mn 804 +K 3 S 04 + 3 H 20 
KMn 04 ¥ 20 b ¥204 


5 2 

¥204 + 2HI = ¥203 + l2 + H20 
T ¥204 , 


O ¥ 


¥204 + l2 + H20 = ¥206 + 2HI 

I O O ¥ 

¥ 204 + 2 K 3 Fe(CN) 6 + 2 K 0 H = ¥ 206 + 2 K 4 Fe(CN) 6 +H 20 


KMn 04 


o K4Fe(CN)6 


¥204 


o ¥ 
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EQUATIONS AND EQUIVALENTS FOR VOLUMETRIC ANALYSIS 

(153 ) 2 H 3 V 04 -|- 2 FeS 04 ”f" 3 H 2 S 04 = V 2 O 2 (SO 4 ) 2 “HFe 2 (S04)8”|“6H20 
2FeS04+Mn02+2H2S04 = Fe2(S04),+MnS04+2H20 
5 V 2 O 2 (SO 4 ) 2 + 2 KMn 04 + 22 H 2 O = IOH 3 VO 4 + 2 MnS 04 + 

K2SO4+7H2SO4 

KMn04 ¥202(804)2 V,06 ,, 

5 2 2 ' 


Zinc 

( 154 ) Zn+Fe 2 (S 04)3 = ZnS 04 + 2 FeS 04 

KMn04 T-, Zn 

z = 0 = Fe&04 


( 155 ) 15 Zn+ 30 NaOH = 15 Na 2 ZnO 2 + 15 H 2 
5KI03+15H2 = 5KI + 15H20 
5KH-KI03+3H2S04 = 3K2S04+l2+3H20 
KIO3 . 15 Zn 

6 5 


( 156 ) 3 Zn + KjCrsOr + 7H2SO4 = 3 ZnS 04 + Cr2 (SO4 ) 3 + K2SO4 + 7H2O 
K2Cr207 + 6FeS04 +8H2SO4 = Cr2 (SO4 ) 3 + 3Fe2 (SO4 )3 

+2KHSO4+7H2O 

K2Cr207 ^ Zn 
6 2 


(157) 3ZnCl2+2K4Fe(CN)3 = K2Zn3[Fe(CN)e]2+6KCI 

rr T? 3 Zn 3ZnCl2 

K4Fe(CN)6 - - — K — 


( 158 ) 15 ZnS 04 + 20 KI + 4KIO3 + I2H2O = 3 Zn 5 (OH ) 8SO4 + 

I2K2SO4+I2I2 

. . 15ZnS04 15 Zn 
24 "24 


( 159 ) NajZnOa + 4 HCI = ZnCU + 2 NaCl+ 2 H 20 


HCl 


Na2Zn02 


4 
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TITRIMETRIC FACTORS AND THEIR LOGARITHMS 

ACIDS* 

The following factors are the equivalent of one milliliter of normal acid. Where the 
normality of the solution which is being used is other than normal multiply the factors 
given in the table below by the normality of the solution employed. 

The equivalents of the esters are l)ased on the results of saponification. 

The indicators methyl orange and phenolphthalein are indicated by the ab- 
breviations MO and PH respectively. 


Substance 

Formula 

Grams 

Logarithm 




— 10 

Ammonia 

NH 3 

0.017032 

8.23127 

Ammonium 

NH 4 

0.018040 

8.25624 

Ammonium chloride 

NH 4 CI 

0.53497 

8.72833 

Ammonium hydroxide 

NH 4 OH 

0.35048 

8.54467 

Ammonium oleate 

C 17 H 33 CO 2 NH 4 

0.29948 

9.47637 

Ammonium oxide 

(NH4)20 

0.026040 

8.41564 

Amyl acetate 

CH 3 CO 2 C 5 H 11 

0.13018 

9.11454 

Barium carbonate (MO) 

BaC03 

0.09869 

8.99423 

Barium hydroxide 

Ba(OH )2 

0.085688 

8.93292 

Barium oxide 

BaO 

0.07668 

8.88468 

Bornyl acetate 

CH3C02C,oH,7 

0.19628 

9.29288 

Calcium carbonate (MO) 

CaC 03 

0.05005 

8.69940 

Calcium hydroxide 

Ca(OH )2 

0.037048 

8.56877 

Calcium oleate 

(Ci7H33C02)2Ca 

0.30148 

9.47926 

Calcium oxide 

CaO 

0.02804 

8.44778 

Calcium stearate 

( Cl 7 H 35 002 ) 2^3 

0.30350 

9.48216 

Casein ( N 6,38) 


0.089371 

8.95120 

Ethyl acetate 

CH 3 CO 2 C 2 H 5 

0.088104 

8.94500 

Glue (N 5.60) 


0.078445 

8.89457 

Hydrochloric acid 

HCl 

0.036465 

8.56188 

Magnesium carbonate (MO) 

MgC03 

0.04217 

8.62500 

Magnesium oxide 

MgO 

0.02016 

8.30449 

Menthyl acetate 

CH 3 CO 2 C 10 H 19 

0.19830 

9.29732 

Methyl acetate 

CH 3 CO 2 CH 3 

0.074079 

8.86970 

Nicotine 

CioHi4N2 

0.16223 

9.21013 

Nitrogen 

N 

0.014008 

8.14638 

Potassium carbonate (MO) 

K 2 CO 3 

0.06910 

8.83948 

Potassium carbonate, acid (MO) 

KHCO 3 

0.10011 

9.00048 

Potassium nitrate 

KNO 3 

0.10111 

9.00479 

Potassium oleate 

Ci7H33C02 K 

0.32054 

9.50588 

Potassium oxide 

KiO 

0.04710 

8.67302 

Potassium stearate 

C 17 H 35 CO 2 K 

0.32256 

9.50861 

Protein (N 5.70) 


0.079846 

8.90225 

Protein (N 6.25) 


0.087550 

8.94226 

Sodium acetate 

CH 3 C 02 Na 

0.082041 

8.91403 

Sodium acetate 

CH3C02Na-3H20 

0.13609 

9.13383 

Sodium borate, tetra- (MO) 

Na 2 B 4 O 7 

0.10064 

9.00277 

Sodium borate, tetra- (MO) 

Na 2 6407 * 1 0 H 2 O 

0.19072 

9.28040 

Sodium carbonate (MO) 

Na 2 C 03 

0.053002 

8.72429 

Sodium carbonate (MO) 

Na2C03*H20 

0.062010 

8.79246 

Sodium carbonate (MO) 

Na2CO3*10H2O 

0.14308 

9.15558 

Sodium carbonate, acid (MO) 

NaHC 03 

0.084015 

8.92436 

Sodium hydroxide 

NaOH 

0.040005 

8.60211 

Sodium oleate 

Ci7H33C02Na 

0.30444 

9.48350 

Sodium oxalate 

Na2C204 

0.067007 

8.82612 

Sodium oxide 

Na20 

0.030997 

8.49132 

Sodium phosphate (MO) 

Na2HP04 

0.14198 

9.15223 


*Based on the 1941 International Atomic Weights. 
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VOLUMETRIC FACTORS AND THEIR LOGARITHMS 
ACIDS (Continued) 


Substance 

Formula 

Grams 

Logarithm 

Sodium phosphate (MO) 

Na 2 HP 04 * 12 H 20 

0.35817 

—10 

9.55409 

Sodium phosphate (MO) 

Na 3 P 04 

0.081986 

8.91374 

Sodium phosphate (PH) 

Na3P04 

0.16397 

9.21476 

Sodium silicate 

Na2Si409 

0.15112 

9.17932 

Sodium stearate 

C 17 H 35 CO 2 Na 

0.30646 

9.48637 

Sodium sulfide (MO) 

NazS 

0.039027 

8.59137 


ALKALI 

The following factors are the equivalent of one milliliter of normal alkali. Where the 
normality of the solution which is being used is other than normal multiply the factors 
given in the table below by the normality of the solution employed. 

The equivalents of the esters are based on the results of saponification. 

The indicators methyl orange and phenolphthalein are indicated by the abbrevi- 
ations MO and PH respectively. 


Substance 

Formula 

Grams 

Logarithm 




^ -10 

Abietic acid (PH) 

H C 20 H 29 O 2 

0.30244 

9.48064 

Acetic acid (PH) 

CH 3 CO 2 H 

0.06005 

8.77853 

Acetic anhydride (PH) 

(CH3C0)20 

0.051044 

8.70794 1 1 

Aluminum sulfate 

Al2(S04)3 

0.05702 

8.75603! 

Amyl acetate 

CH 3 CO 2 C 5 H,, 

0.13018 

9.11454 

Benzoic acid (PH) 

C 6 H 5 CO 2 H 

0.12212 

9.08679 

Borate tetra- (PH) 

B 4 O 7 

0.03882 

8.58906 

Boric acid (PH) 

H 3 BO 3 

0.061844 

8.79130 

Boric anhydride (PH) 

B 2 O 3 

0.03482 

8.54183 

Bornyl acetate 

CH 3 CO 2 C 10 H 17 

0.19628 

9.29288 

Butyric acid (PH) 

C 3 H 7 CO 2 H 

0.088104 

8.94500 

Calcium acetate 

(CH3C02)2Ca 

0.079084 

8.89809 

Calcium oleate 

(Ci7H33C02)2Ca 

0.30148 

9.47926 

Calcium stearate 

(Ci7H35C02)2Ca 

0.30350 

9.48216 

Carbon dioxide (PH) 

C 02 

0.022005 

8.34252 

Chlorine 

Cl 

0.035457 

8.54970 

Citric acid (PH) 

H3C6H507'H20 

0.070047 

8.84539 

Ethyl acetate 

CH 3 C 02 C 2 H 5 

0.088104 

8.94500 

Formaldehyde 

hcho 

0.030026 

8.47750 

Formic acid (PH) 

HC 02 H 

0.046026 

8.66300 

Glycerol (sap. of acet^) 

C3H5(0H)3 

0.030698 

8.48711 

Hydriodic acid 

HI 

0.12793 

9.10697 1 

Hydrobromic acid 

HBr 

0.080924 

8.90808 

Hydrochloric acid 

HCI 

0.036465 

8.56188 

Lactic acid (PH) 

HC 3 H 5 O 3 

0.090078 

8.95462 

Lead acetate 

(CH3C02)2Pb*3H20 

0.18967 

9.27800 

Maleic acid (PH) 

(CHC02H)2 

0.058036 

8.76370 

Malic acid (PH) 

H 2 C 4 H 4 O 5 

0.067044 

8.82636 

Menthol (sap. of acetyl) 

CioHieOH 

0.15626 

9.19385 

Menthyl acetate 

CHjCOzCioHie 

0.19830 

9.29732 

Methyl acetate 

CH 3 CO 2 CH 3 

0.074078 

8.86969 

Nitrate 

NO 3 

0.062008 

8.79245 

Nitric acid 

HNO 3 

0.063016 

8.79945 

Nitrogen 

N 

0.014008 

8.14638 

Nitrogen pentoxide 

N 2 O 5 

0.054008 

8.73246 

Oleic acid (PH) 

C^7H33C02H 

0.28245 

9.45094 
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TITRIMETRIC FACTORS AND THEIR LOGARITHMS 
ALKALI (Continued) 


Substance 

Formula 

Grams 

Logarithm 

Oxalic acid (PH) 

(C02H)2 

0.045018 

— 10 
8.65339 

Oxalic acid (PH) 

(C02H)2*2H20 

0.063034 

8.79957 

Phosphoric acid (MO) 

H 3 PO 4 

0.098004 

8.99124 

Phosphoric acid (PH'» 

H 3 PO 4 

0.049002 

8.69021 

Potassium carbonate, acid (MO) 

KHCO 3 

0.10011 

9.00048 

Potassium oleate 

C 17 H 33 CO 2 K 

0.32054 

9.50588 

Potassium oxalate, acid (PH) 

KHC 2 O 4 

0.12812 

9.10762 

Potassium phthalate, acid (PH) 

HC 8 H 4 O 4 K 

0.20422 

9.31010 

Potassium stearate 

O 17 H 35 CO 2 K 

0.32256 

9.50861 

Sodium benzoate 

C6H5C02Na 

0.14411 

9.15869 

Sodium borate, tetra- (PH) 

Na 2 B 4 O 7 

0.050319 

8.70173 

Sodium borate, tetra- (PH) 

Na 2 6407*1 OH 2 O 

0.095359 

8.97936 

Sodium carbonate, acid (MO) 

NaHC 03 

0.084015 

8.92436 

Sodium oleate 

C 17 H 33 CO 2 Na 

0.30444 

9.48350 

Sodium salicylate 

C6H50C02Na 

0.16011 

9.20442 

Stearic acid (PH) 

Ot7H35C02H 

0.28447 

9.45404 

Succinic acid (PH) 

(CH2C02H)2 

0.059044 

8.77118 

Sulfate 

S 04 

0.04803 

8.68151 

Sulfur dioxide (PH) 

S02 

0.03203 

8.50556 

Sulfur trioxide 

S 03 

0.04003 

8.60239 

Sulfuric acid 

H 2 S 04 

0.049038 

8.69053 

Sulfurous acid (PH) 

H 2 S 03 

0.041038 

8.61319 

Tartaric acid (PH) 

H 2 C 4 H 406 

0.075044 

8.87532 

Tartaric acid (PH) 

H2C4H406*H20 

0.084052 

8.92455 


IODINE 

The following factors are the equivalent of one milliliter of normal iodine. Where the 
normality of the solution which is being used is other than normal multiply the factors 
given in the table below by the normality ol the solution employed. 


Substance 

Formula 

Grams 

Logarithm 




-10 

Acetone 

(CH3)2C0 

0.0096798 

7.98587 

Ammonium chromate 

(NH4)2Cr04 

0.050697 

8.70498 

Antimony 

Sb 

0.06088 

8.78448 

Antimony trioxide 

Sb 203 

0.07288 

8.86261 

Arsenic 

As 

0.037455 

8.57351 

Arsenic pentoxide 

AS 2 O 5 

0.057455 

8.75933 

Arsenic trioxide 

A 82 O 3 

0.049455 

8.69421 

Arsen ite 

ASO 3 

0.061455 

8.78856 

Bleaching powder 

CaOCIz 

0.063497 

8.80275 

Bromine 

Br 

0.079916 

8.90264 

Chlorine 

Cl 

0.035457 

8.54970 

Chromic oxide 

Cr20j 

0.02534 

8.40381 

Chromium trioxido 

CrO, 

0.033337 

8.52293 

Copper 

Cu 

0.06357 

8.80325 

Copper oxide 

CuO 

0.07957 

8.90075 

Copper sulfate 

CUSO 4 

0.15963 

9.20312 

Copper sulfate 

CuS04*5Hj0 

0.24971 1 

9.39744 

Ferric iron 

Fe+++ 

0.05585 

8 . 74702 

Ferric oxide 

Fe 203 

0.07985 

8 . 90227 

Hydrosulfuric acid 

HzS 

0.017038 

8.23142 

Iodine 

I 

0.126920 

9.10353 
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VOLUMETRIC FACTORS AND THEIR LOGARITHMS 
IODINE (Continued) 


Substance 

Formula 

Grama 

Logarithm 

Lead chromate 

PbCr04 

0.10774 

-10 

9,03238 

Lead dioxide 

Pb 02 

0.11961 

9.07777 

Nitrous acid 

HNO 2 

0.023508 

8,37122 

Oxygen 

0 

0.0080000 

7.90309 

Potassium chlorate 

KCIO 3 

0.020426 

8.31018 

Potassium chromate 

K2Cr04 

0.064734 

8.81113 

Potassium dichromate 

KzOfzOy 

0.049035 

8.69051 

Potassium nitrite 

KN 02 

0.042552 

8.62892 

Potassium permanganate 

KMn04 

0.031605 

8.49976 

Red lead 

PbsO. 

0.34282 

9.53507 

Sodium chromate 

Na 2 Cr 04 

0.054001 

8.73240 

Sodium dichromate 

Na 2 Cr 207 

0.043669 

8.64017 

Sodium dichromate 

Na2Cr207-2H20 

0.049675 

8.69614 

Sodium nitrite 

NaN 02 

0.034503 

8.53786 

Sodium sulfide 

Na 2 S 

0.039027 

8.59137 

Sodium sulfide 

Na2S*9H20 

0.12009 

9.07951 

Sodium sulfite 

Na2S03 

0.063027 

8.79953 

Sodium sulfite 

Na2S03*7H20 

0.12608 

9.10065 

Sodium thiosulfate 

Na2S203 

0.15811 

9.19896 

Sulfur 

S 

0.01603 

8.20493 

Sulfur dioxide 

SO 2 

0.03203 

8.50556 

Suifurous acid 

H 2 SO 3 

0.041038 

8.61319 

Tin 

Sn 

0.05935 

8.77342 


POTASSIUM BICHROMATE 

The following factors are the equivalent of one milliliter of normal potassium dichro- 
male. Where the normality of the solution which is being used is other than normal 
multiply the factors given in the table below by the nprmality of the solution em- 
ployed. 


Substance 

Formula 

Grams 

Logarithi 

Chromic oxide 

Cr203 

0.025337 

--10 

8.40375 

Chromium trioxide 

CrOs 

0.03334 

8.52297 

Ferrous iron 

Fe-' + 

0.05585 

8.74702 

Ferrous oxide 

FeO 

0.07185 

8.85643 

Ferroso-ferric oxide 

Fe 3 04 

0.077183 

8.88752 

Ferrous sulfate 

F 0 SO 4 

0.15191 

9.18159 

Ferrous sulfate 

FeS04-7H20 

0.27802 

9.44408 

Glycerol 

C3H5(0H)3 

0.0065782 

7.81811 

Lead chromate 

PbCr04 

0.10774 

9.03238 

Zinc 

Zn 

0.03269 

8.51442 


POTASSIUM PERMANGANATE 

The following factors are the equivalent of one milliliter of normal potassium per- 
manganate. Where the normality of the solution which is being used is other than 
normal multiply the factors given in the table below by the normality of the solution 
employed. 


Substance 

Formula 

Grams 

Logarithm 

Ammonium oxalate 

(NH4)eC204 

0.062050 

—10 

8.79274 

Ammonium oxalate 

(NH4)2C204 H 20 

0.071058 

8.85161 

Ammonium persulfate 

(NH4)2S208 

0.11410 

9.05729 
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TITRIMETRIC FACTORS AND THEIR LOGARITHMS 
POTASSIUM PERMANGANATE (Continued) 


Substance 

Formula 

Grams 

Logarithm 

Antimony 

Sb 

0.06088 

-10 

8.78448 

Barium peroxide 

BaOz 

0.08468 

8.92778 

Barium peroxide 

BaOz-SHzO 

0.15674 

9.19518 

Calcium carbonate 

Ca CO 3 

0.050045 

8.69936 

Calcium oxide 

CaO 

0.02804 

8.44778 

Calcium peroxide 

Ca 02 

0.03604 

8.55679 

Calcium sulfate 

CaS 04 

0.06807 

8.83296 

Calcium sulfate 

CaS04-2H20 

0.086086 

8.93493 

Ferric oxide 

FezOa 

0.07985 

8.90227 

Ferroso-ferric oxide 

Fe304 

0.077183 

8.88756 

Ferrous ammonium sulfate 

Fe(NH4)2(S04)2-6H20 

0.39215 

9.59342 

Ferrous oxide 

FeO 

0.07185 

8.85643 

Ferrous sulfate 

F 6 SO 4 

0.15191 

9.18159 

Ferrous sulfate 

FeS04*7H20 

0.27802 

9.44408 

Formic acid 

HCO 2 H 

0.023013 

8.36197 

Hydrogen peroxide 

H 2 O 2 

0.017008 

8.23065 

Iodine 

I 

0.126920 

9.10353 

Iron 

Fe 

0.05585 

8.74702 

Manganese 

Mn 

0.010986 

8.04084 

Manganese dioxide 

Mn02 

0.043465 

8.63814 

Manganous oxide (Volhard) 

MnO 

0.035465 

8.54980 

Molybdenum trioxide titration 

M 0 O 3 

0.047983 

8.68109 

1 from yellow ppt. after reduction 1 

Oxalic acid 

(C02H)2 

0.045018 

8.65339 

Oxalic acid 

(C02H)2-2H20 

0.063034 

8.79957 

Phosphorous titration from yellow ppt. 

P 

0.0008606 

6.93480 

1 after reduction I 

1 Phosphorous pentoxide titration from 

P 205 

0.001971 

7.29469 1 

1 yellow ppt. after reduction I 

Potassium dichromate 

K2Cr207 

0.049035 

8.69051 

Potassium nitrite 

KNO 2 

0.042552 

8.62892 

Potassium persulfate 

K2S20« 

0.13516 

9.13085 

Sodium nitrite 

NaN02 

0.034503 

8.53786 

Sodium oxalate 

N 3 . 2 , C 2 O 4 

0.066997 

8.82606 

Sodium persulfate 

Na2S20e 

0.11906 

9.07577 

Tin 

Sn 

0.05935 

8.77342 


SILVER NITRATE 


The following factors are the equivalent of one milliliter of normal silver nitrate. 
Where the normality of the solution which is being used is other than normal multiply 
the factors given in the table below by the normality of the solution employed* 


Substance 

Formula 

Grams 

Logarithm 




— 10 

Ammonium bromide 

NH 4 Br 

0.097956 

8.99103 

Ammonium chloride 

NH 4 CI 

0.053497 

8.72833 

Amhionium iodide 

NM4I 

0.14496 

9.16125 

Ammonium thiocyanate 

NH 4 CNS 

0.076118 

8.88149 

Barium chloride 

BaClz 

0.10414 

9.01762 

Barium chloride 

BaCl 2 - 2 H 20 

0.12216 

9.08693 

Bromine 

Br 

0.079916 

8.90263 

Cadmium chloride 

CdCl 2 

0.091662 

8.96219 

Cadmium iodide 

Cdiz 

0.18313 

9.26276 
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VOLUMETRIC FACTORS AND THEIR LOGARITHMS 
SILVER NITRATE (Continued) 


Substance 

Formula 

Grams 

Logarithm 




-10 

Calcium chloride 

CaClz 

0.055497 

8.74427 

Chlorine 

Cl 

0.035457 

8.54970 

Ferric chloride 

FeClj 

0.05407 

8.73296 

Ferrous chloride 

FeClz 

0.063382 

8.80197 

Hydriodic acid 

HI 

0.12793 

9.10697 

Hydrobromic acid 

HBr 

0-080924 

8.90808 

Hydrochloric acid 

HCI 

0.036465 

8.56188 

Iodine 

I 

0.126920 

9.10353 

Lithium chloride 

Li Cl 

0.042397 

8.62734 

Lead chloride 

PbClz 

0.13906 

9.14320 

Magnesium chloride 

MgCl 2 

0.047617 

8.67776 

Magnesium chloride 

MgClz-eHzO 

0.10167 

9.00719 

Potassium bromide 

KBr 

0.11901 

9.07558 

Potassium chloride 

KCI 

0.074553 

8.87247 

Potassium iodide 

KI 

0.16602 

9.22016 

Potassium oxide 

K 2 O 

0.047096 

8.67298 

Potassium thiocyanate 

KCNS 

0.097174 

8.98755 

Silver 

Ag 

0.10788 

9.03294 

Silver iodide 

Agl 

0.23480 

9.37070 

Silver nitrate 

AgNOs 

0.16989 

9.23016 

Sodium bromide 

NaBr 

0.10291 

9.01246 

Sodium bromide 

NaBr- 2 H 20 

0.13895 

9.14286 

Sodium chloride 

NaCI 

0.058454 

8.76681 

Sodium iodide 

Nal 

0.14992 

9.17586 

Sodium iodide 

NaI* 2 H 20 

0.18595 

9.26940 

Sodium oxide 

Na 20 

0.030997 

8.49132 

Strontium chloride 

SrClz 

0.079272 

8.89912 

Strontium chloride 

SrCl 2 * 6 H 20 

0.13332 

9.12490 

Zinc chloride 

ZnCl2 

0.068147 

8.83345 


SODIUM THIOSULFATE 

The following factors are the equivalent of one milliliter of normal sodium thiosul- 
fate. Where the normality of the solution which is being used is other than norriu;! 
multiply the factors given in the table below by the normality of the solution em- 
ployed. 


Substance 

Formula 

Grams 

Logarithm 

Acetone 

(CH 3 ) 2 C 0 

0.0096797 

— 10 

7.98586 

Ammonium chromate 

(NH4)2Cr04 

0.050697 

8.70498 

Antimony 

Sb 

0.06088 

8.78448 

Antimony trioxide 

SbjOi 

0.07288 

8.86261 

Bleaching powder 

CaOCl* 

0.063497 

8.80275 

Bromine 

Br 

0.079916 

8.90264 

Chlorine 

Cl 

0.035457 

8.54970 

Chromic oxide 

OtzO% 

0.02534 

8.40381 

Chromium trioxide 

CrOj 

0.033337 

8.52293 

Copper 

Cu 

0.06357 

8.80325 

Copper oxide 

CuO 

0.07957 

8.90075 

Copper sulfate 

CUSO 4 

0.15963 

9.20312 

Copper sulfate 

CuS04*5H20 

0.24971 

9.39744 

Iodine 

I 

0.12692 

9.10353 

Lead chromate 

PbCr 04 

0.10774 

9.03238 

Lead dioxide 

PbOz 

0.11961 

9.07777 
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Substance 

Formula 

Grams 

Logarithm 




-10 

Nitrous acid 

HNO 2 

0.023508 

8.37122 

Potassium chromate 

KzCrOA 

0.064734 

8.8113 

Potassium dichromate 

K 2 Cr 207 

0.049035 

8.69051 

Red lead 

Pb304 

0.34282 

9.53507 

Sodium chromate 

Na 2 Cr 04 

0.054001 

8.73240 

Sodium dichromate 

Na2Cr207 

0.043669 

8.64017 

Sodium dichromate 

Na2Cr207*2H20 

0.049674 

3.69613 

Sodium nitrite 

NaN 02 

0.034503 

8.53786 

Sodium thiosulfate 

N a2S203 

0.15811 

9.198S6 

Sodium thiosulfate 

Na2S203*5H20 

0.24819 

9.39478 

Sulfur 

S 

0.01603 

8.20493 

Sulfur dioxide 

SO 2 

0.03203 

8.50556 

Tin 

Sn 

0.05935 

8.77342 


VOLUMETRIC (TITRIMETRIC) PRIMARY STANDARDS 

Based on the 1941 International Atomic Weights.** 


Name 

Formula 

Formula 


Equiva 

lent Weight 

Al. 

Ac. 0 

I ONS Ag 



Weight 

Benzoic acid 

HC 7 H 5 O 2 

122.118 

1 



Copper 

Cu 

63.57 



1 

Cyanogen iodide 

CNI 

76.469 



Vi 

s-Diphenylguanidinef 

Cj3Hj3N3 

21 1 . 258 


1 


Hydrazine sulfate 

N2H4-H2S04 

130.124 

Vz 


!4 

Hydrochloric acid* 

HCI 

36.465 

1 



Iodine 

1 

126.92 



1 

Maleic acid 

H 2 C 4 H 204 

116.072 

’/z 



Mercury 

Hg 

200.61 



... Vi 

Mercury oxide (ic) 

HgO 

216.61 


Vz 

... Vi 

Potassium acid carbonate 

HKCO 3 

100.114 


1 


Potassium acid oxalate 

HKC 2 O 4 

128.124 

1 



Potassium acid phthalate 

HKC 8 H 4 O 4 

204.216 

1 



Potassium acid tartrate 

VHKC 4 H 4 O 6 

188.176 

1 



Potassium bromate 

KBrOa 

167.016 



Vi 

Potassium bromide 

KBr 

119.016 



1 

Potassium chloride 

KCI 

74.557 



1 

Potassium dichromate 

K 2 Cr 207 

294.22 



Vi 

Potassium ferricyanide 

K 3 Fe(CN )6 

329.246 



1 

Potassium ferrocyanide 

K4Fe(CN)6-3H20 422.390 


1 


Potassium iodate 

KIO 3 

214.02 


Ye 

Vi 

Potassium tetroxalate 

H3K(C204)2*2H20 254.192 

Vs 



Silver 

Ag 

107.88 


1 

1 

Silver nitrate 

AgN03 

169.888 



1 

Sodium carbonate 

NazCOs 

105.994 


Vi 


Sodium chloride 

NaCI 

58.454 



1 

Sodium oxalate 

N 212 C 2 O 4 

133.994 


... Vi 


Sodium thiosulfate 

Na2S203*5H20 

248.194 



1 

Succinic acid 

H 2 C 4 H 4 O 4 

118.088 

Vi 




♦See section on; Standard Volumetric (Titrimetric) Solutions. 

‘♦For the most recent atomic weights see inside of back cover. 

tin alcoholic soln., using methyl red or bromothymol blue as the indicator. 
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GRAVIMETRIC FACTORS AND THEIR LOGARITHMS 

Based on the 1941 International Atomic Weights.* 

In the table below the elements are arranged in alphabetical order. 

Example : — To convert a given weight of AI2O3 to its equivalent of A1 multiply 
by the factor at the right, 0.52914; similarly to convert A1 to AI2O3, multiply by 
the factor at the left, 1.8899. For convenience in computation, the corresponding 
logarithms are given in each case. 


Log. of factor 

Factor 

ALUMINUM 

Factor 

Log. of factor 

-10 


Al = 

= 26.97 


-10 

9.87485 

0.74964 

Al 

AI 4 C 3 

1 . 3340 

10.12515 

9.81833 

0.65816 

Al 

^ AIN 

1 .5194 

10.18167 

10.27643 

1 . 8899 

AI 2 O 3 

^ Al 

0.52914 

9.72357 

10.15129 

1.4167 

AI 2 O 3 

AI 4 C 3 

0.70585 

9.84871 

9.58235 

0.38225 

AI 2 O 3 

^ AICI 3 

2.6161 

10.41765 

9.62099 

0.41782 

AI 2 O 3 

^ AIPO 4 

2.3934 

10.37901 

9.47417 

0.29797 

AI 2 O 3 

Al2(S04)3 

3.3561 

10.52583 

9.18460 

0.15297 

AI 2 O 3 

Al2(S04)3-18H20 

6.5373 

10.81540 

9.03119 

0.10745 

AI 2 O 3 ^ K 2 S 04 Al 2 (S 04 ) 3 ‘ 24 H 20 

9.3071 

10.96881 

9.05090 

0.11244 

AI 2 O 3 ^ (NH 

4 ) 2804 - Al2(S04)3’24H20 

8.8939 

10.94910 

10.65530 

4.5217 

AIPO 4 

Al 

0.22116 

9.34470 

10.14451 

1 . 3948 

CaF 2 

AIF 3 

0.71696 

9.85549 

9.76495 

0.58204 

P 2 O 5 

^ AIP 04 

1 .7181 

10.23505 



AMMONIUM 





NH4 

= 18.040 



10.04191 

1.1013 

Ag 

^ NH 4 Br 

0.90801 

9.95809 

10.30461 

2.0165 

Ag 

^ NH 4 CI 

0.49590 

9.69539 

9.87169 

0,74420 

Ag 

NH 4 I 

1 . 3437 

10.12831 

10.28265 

1.9171 

AgBr 

NH 4 Br 

0.52161 

9.71735 

10.42803 

2.6793 

AgCI 

^ NH 4 CI 

0.37323 

9.57197 

10.20945 

1 .6198 

Agl 

NH 4 I 

0.61738 

9.79055 

10.24710 

1 .7665 

BaS 04 

-- (NH4)2S04 

0.56610 

9.75290 

9.91160 

0.81583 

Br 

NH 4 Br 

1 . 2257 

10.08840 

10.29347 

1 . 9655 

Cl 

NH 4 

0.50879 

9.70655 

9.82137 

0.66278 

Cl 

^ NH 4 CI 

1 . 5088 

10.17863 

9.83355 

0.68163 

HCI 

^ NH 4 CI 

1 .4671 

10.16645 

9.94228 

0.87555 

1 

^ NH 4 I 

1 .1421 

10.05772 

11.15867 

14.410 

MgNH 4 P 04 - 6 H 20 

NH 3 

0.069396 

8.84133 

11.13370 

13.605 

MgNH 4 P 04 - 6 H 20 

NH 4 

0.073502 

8 . 86630 

10.97430 

9.4253 

MgNH 4 P 04 - 6 H 20 

(NH4)20 

0.10610 

9.02570 

9.91511 

0.82247 

N 

NH 3 

1.2159 

10.08489 

9.89014 

0.77650 

N 

NH 4 

1 .2878 

10.10986 

9.41804 

0.26184 

N 

NH 4 CI 

3.8191 

10.58196 

9.24303 

0.17500 

N 

NH 4 NO 3 

5.7145 

10.75697 

9.73074 

0.53794 

N 

-- (NH4)20 

1 .8589 

10.26926 

9.32637 

0.21202 

N 

(NH4)2S04 

4.7166 

10.67363 

9.97503 

0.94412 

NH 3 

^ NH 4 

1 . 0592 

10.02497 

9.54962 

0.35451 

NH 3 

-- (NH4)2C03 

2.8208 

10.45038 

9.33332 

0.21544 

NH 3 

^ NH 4 HC 03 

4.6417 

10.66668 

9.32792 

0.21278 

NH 3 

^ NH 4 N 03 

4.6998 

10.67208 

9.81562 

0.65407 

NH 3 

^ (NH4)20 

1 . 5289 

10.18438 

9.68660 

0.48596 

NHj 

^ NH 40 H 

2.0578 

10.31340 

9.41126 

0.25779 

NH 3 

(NH4)2S04 

3.8792 

10.58874 

10.49706 

3.1409 

NH 4 CI 

^ NH 3 

0.31838 

9.50294 

10,47209 

2.9655 

NH 4 CI 

^ NH 4 

0.33722 

9.52791 

10.31269 

2.0544 

NH 4 CI 

(NH4)20 

0.48676 

9.68731 

10.18367 

1 . 5264 

NH 4 CI 

^ NH 40 H 

0.65514 

9.81633 


. * For the most recent atomic weights see inside of back cover. 
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GRAVIMETRIC FACTORS AND THEIR LOGARITHMS 


Log. of factor 

Factor 

AMMONIUM 

(Continued) 

Factor 

Log. of factor 

-10 


NH4« 

18.040 


-10 

10.39829 

2.5020 

NH 4 OH 

N 

0.39968 

9.60171 

10.28843 

1.9428 

NH 4 OH ^ 

NH 4 

0.51472 

9.71157 

11.11514 

13.036 

(NH4)2PtCl6 - 

NH 3 

0.076712 

8.88486 

11.09017 

12.307 

(NH4)2PtCl6 ^ 

IMH 4 

0.081252 

8.90983 

10.61807 

4.1502 

(NH4)2PtCl6 

NH 4 CI 

0.24095 

9.38193 

10.44305 

2.7737 

(NH4)2PtCl6 «-> 

NH 4 NO 3 

0.36054 

9.55695 

10.93076 

8 . 5262 

(NH4)2PtCl6 -> 

(NH4)20 

0.11729 

9.06924 

10.80174 

6.3349 

(NH4)2PtCl6 

NH 40 H 

0.15785 

9.19826 

10.52640 

3.3605 

(NH4)2PtCl6 ^ 

(NH4)2S04 

0.29758 

9.47360 

10.12947 

1 . 3473 

(NH4)2S04 

H 2 S 04 

0.74221 

9.87053 

10.50119 

3.1710 

N 2 O 5 -- 

NH 3 

0.31536 

9.49881 

9.82911 

0.67469 

N 2 OS 

NH 4 N 03 

1.4822 

10.17089 

10.31682 

2.0740 

N 2 O 5 -- 

(NH 4)20 

0.48215 

9.68318 

10.75825 

5.7313 

Pt 

NH 3 

0.17448 

9.24175 

10.73328 

5.4110 

Pt -- 

NH 4 

0.18481 

9.26672 

10.26119 

1 .8247 

Pt 

NH 4 C 1 

0.54804 

9.73881 

10.08617 

1.2195 

Pt -- 

NH 4 N 03 

0.82004 

9.91383 

10.57388 

3.7487 

Pt 

(NH4)20 

0.26676 

9.42612 

10.44485 

2.7852 

Pt 

NH 40 H 

0.35904 

9.55515 

10.16951 

1.4774 

Pt ^ 

(NH4)2S04 

0.67685 

9.83049 

10.37112 

2.3503 

SO 3 ^ 

NH 3 

0.42548 

9.62888 

9.78238 

0.60587 

SO 3 

(NH4)2S04 

1.6505 

10.21762 



ANTIMONY 





Sb =121.76 



9.56184 

0.36462 

Sb ^ 

KSb0-C4H406-’/2H20 

2.7426 

10.43816 

9.92187 

0.83535 

Sb 

862 03 

1.1971 

10.07813 

9.87663 

0.75272 

Sb ^ 

8620 $ 

1.3285 

10.12337 

9.63997 

0.43649 

Sb203 

KSb 0 -C 4 H 406 -»/ 2 H 20 

2.2910 

10.36003 

9.95477 

0.90109 

Sb 203 

862 05 

1.1098 

10.04523 

9.85848 

0.72191 

Sb 203 *—* 

86385 

1 . 3852 

10.14152 

9.66318 

0.46045 

86204 

KSb0-C4H4 06 -l/ 2 H 20 

2.1718 

10.33682 

10.10134 

1 . 2628 

Sb 2 04 -- 

Sb 

0.79188 

9.89866 

10.02321 

1 . 0549 

Sb204 

86303 

0.94797 

9.97679 

9.97797 

0.95054 

86204 

8630 $ 

1.0520 

10.02203 

9.95678 

0.90527 

86204 *—> 

86283 

1.1046 

10.04322 

9.88169 

0.76153 

86304 ► 

86285 

1.3132 

10.11831 

9.90371 

0.80115 

862 05 •»— » 

862 85 

1.2482 

10.09629 

9.70640 

0.50863 

86283 ♦-+ 

KSb0-C4H406-!/2H20 

1.9661 

10.29360 

10.14456 

1.3950 

86283 

86 

0.71687 

9.85544 

10.06643 

1.1653 

86383 *-* 

S 62 O 3 

0.85817 

9.93357 

10.02119 

1.0500 

86283 

86205 

0.95237 

9.97881 

10.21965 

1.6583 

86285 ^ 

Sb 

0.60304 

9.78035 



ARSENIC 

As =74.91 



10.12069 

1.3204 

AS 2 O 3 

A 8 

0.75735 

9.87931 

9.93488 

0.86076 

AS 2 O 3 

AS 2 O 5 

1.1618 

10.06512 

10.18582 

1.5340 

AS 2 O 5 

As 

0.65190 

9.81418 

10.21537 

1 .6420 

AS 2 S 3 

As 

0.60902 

9.78463 

10.09468 

1.2436 

AS 2 S 3 

AS 2 O 3 

0.80415 

9.90532 

10.02954 

1.0704 

A 82 S 3 

A82O5 

0.93423 

9.97046 

9.89940 

0.79324 

AS 2 S 3 

A82S5 

1 .2607 

10.10060 

10.31597 

2.0700 

AszSs ^ 

As 

0.48310 

9.68403 

10.19526 

1.6677 

A82S5 

AszOz 

0.63788 

9.80474 

10.13014 

1.3494 

A82S5 

AszOs 

0.74106 

9.86986 
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GRAVIMETRIC FACTORS AND THEIR LOGARITHMS 


Log. of factor 
-10 

Factor 

ARSENIC (Continued) 

As =74.91 

P'actor 

Log. of factor 
-10 

10.66969 

4.6740 

BaS 04 ♦-+ As 

0.21395 

9.33031 

10.54898 

3.5399 

BaS04 *-* A 82 O 3 

C. 28250 

9.45102 

10.48387 

3.0470 

BaS04 *-* AszOs 

0.32819 

9.51613 

10.45464 

2.8487 

BaS04 ♦-» AsOi 

0.35104 

9.54536 

10.40150 

2.5206 

BaS04 *-* A 8 O 4 

0.39674 

9.59850 

10.31644 

2.0722 

MqzAszO? As 

0.48257 

9.68356 

10.19573 

1.5694 

MflzAszOz AS 2 O 3 

0.63718 

9.80427 

10.13062 

1 .3509 

M 92 AS 2 O 7 ^ AS 2 O 5 

0.74026 

9.86938 

10.10139 

1 .2630 

Mg 2 As 207 A 8 O 3 

0.79179 

9.89861 

10.04824 

1.1175 

MQ 2 AS 2 O 7 A 8 O 4 

0.89487 

9.95176 

10.10108 

1 . 2620 

M 02 A 82 O 7 AS 2 S 3 

0.79236 

9.89892 

10.40485 

2.5401 

MoNH 4 A 804 -!/ 2 H 20 As 

0.39369 

9.59515 

10.28415 

1 . 9238 

MaNH4As04*!/2H20 ^ AS 2 O 3 

0.51982 

9.71585 

10.21903 

1.6559 

IVIgNH 4 A 804 -»/ 2 H 20 ^ AszOs 

0.60390 

9.78097 

10.18980 

1.5481 

MgNH 4 As 04 -!/ 2 H 20 ^ AsOs 

0.64595 

9.81020 

10.13666 

1.3698 

MgNH4As04-V2H20 ASO 4 

BARIUM 

Ba =137.36 

0.73004 

9.86334 

10.15742 

1 .4369 

BaCOs Ba 

0.69595 

9.84258 

9.97665 

0.94765 

BaCOs BaClz 

1.0552 

10.02335 

9.88132 

0.76088 

BaC03 ^ Ba(HC03)2 

1.3143 

10.11868 

10.10957 

1 . 2870 

BaC 03 ^ BaO 

0.77702 

9.89043 

10.26589 

1 .8446 

BaCr 04 Ba 

0.54213 

9.73411 

10.08512 

1 .2165 

BaCr 04 ^ BaClz 

0.82201 

9.91488 

10.10847 

1.2838 

BaCr 04 ^ BaCOj 

0.77898 

9.89153 

10.21804 

1 .6521 

BaCr 04 BaO 

0.60528 

9.78196 

10.30840 

2.0342 

BaSiF« *-* Ba 

0.49159 

9.69160 

10.20233 

1 .5934 

BaSiFe BaFz 

0.62759 

9.79767 

10.26055 

1 .8220 

BaSIFs BaO 

0.54885 

9.73945 

10.23028 

1.6993 

BaS 04 Ba 

0.58847 

9.76972 

10.04950 

1.1207 

BaS 04 BaClz 

0.89227 

9.95050 

9.98020 

0.95544 

BaS 04 ^ BaCl2-2H20 

1.0466 

10.01980 

10.07286 

1.1827 

BaS04 BaC03 

0.84556 

9.92714 

9.95087 

0.89304 

BaS04 Ba(N03)2 

1 . 1 1 98 

10.04913 

10.18243 

1 . 5220 

BaS 04 ^ BaO 

0.65701 

9.81757 

10.13933 

1.3783 

BaS 04 * — > BaOz 

0.72556 

9.86067 

10.13917 

1 .3778 

BaS 04 BaS 

0.72582 

9.86083 

9.45784 

0.28697 

CO 2 BaO 

3.4847 

10.54216 

9.34827 

0.22299 

COz BaCOs 

BERYLLIUM 

Be = 9.02 

4.4847 

10.65173 

10.94753 

8.8619 

BbCIz Be 

0.11284 

9.05247 

10.44308 

2.7738 

BeO *-)■ Be 

0.36051 

9.55692 

9 . 49556 

0.31301 

BeO ^ BeCiz 

3.1948 

10.50444 

9.14996 

0.14124 

BeO BeS 04 * 4 H 20 

BISMUTH 

Bi =209.00 

7.0801 

10.85004 

9.95279 

0.89700 

Bi *—* BizOz 

1.1148 

10.04721 

10.22132 

1.6647 

BiAs04 *-* Bi 

0.60073 

9.77868 

10.17411 

1.4932 

BiA 804 BizOz 

0.66971 

9.82589 

9.68152 

0.48031 

BizOj ^ B!(N03)3-5H20 

2.0820 

10.31848 

9.90946 

0.81182 

Bi203 BiON03 

1.2318 

10.09054 

10.09559 

1 . 2462 

BIOCI ^ BI 

0.80244 

9.90441 
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GRAVIMETRIC FACTORS AND THEIR LOGARITHMS 


Log. of factor 

Factor 

BISMUTH (Continued) 

Factor 

Log. of factor 

-10 


Bi =209.00 


-10 

9.72990 

0.53691 

BiOCI 

Bi(N03)3-5H20 

1 .8625 

10.27010 

10.04838 

1.1178 

BiOCI ^ 

Bi 203 

0.89458 

9.95162 

9.95784 

0.90749 

BiOCI ^ 

BiONOj 

1.1019 

10.04216 

10.08994 

1.2301 

BizSa ♦ 

Bi 

0.81295 

9.91006 

10.0427? 

1.1034 

BiaSj * 

BbOa 

0.90630 

9.95727 



BORON 

B =10.82 



10.50760 

3.2181 

B 2 O 3 

B 

0.31074 

9.49240 

9.91018 

0.81317 

B 2 O 3 -- 

BO 2 

1 .2298 

10.08982 

9.77230 

0.59198 

B 2 O 3 

BO 3 

1 .6893 

10.22770 

9.95277 

0.89696 

B 2 O 3 - 

B 4 O 7 

1.1149 

10.04723 

9.75053 

0.56302* 

B 2 O 3 - 

H 3 BO 3 

1.7761 

10.24947 

9.56247 

0.36515 

^203 - 

N 32 B 4 Ot 1 0 H 2 0 

2.7386 

10.43753 

11.06585 

11.637 

KBF 4 

B 

0.085930 

8.93415 

10.55825 

3.6162 

KBF 4 

B 2 O 3 

0.27653 

9.44175 

10.30878 

2.0360 

KBF 4 ^ 

H 3 BO 3 

0.49116 

9.69122 

10.12072 

1.3204 

KBF 4 

Na 2 B 4 O 7 * 10 H 2 O 

0.75732 

9.87928 



BROMINE 

Br =79.916 



10.13031 

1.3499 

Ag 

Br 

0.74079 

9.86969 

9.92602 

0.84337 

Ag ^ 

BrOs 

1.1857 

10.07398 

10.12486 

1.3331 

Ag ^ 

HBr 

0.75013 

9.87514 

10.37105 

2.3499 

AgBr 

Br 

0.42555 

9.62895 

10.16676 

1.4681 

AgBr ^ 

BrOs 

0.68114 

9.83324 

10.36561 

2.3206 

AgBr 

HBr 

0.43091 

9.63439 

9.74628 

0.55754 

Br 

AgCI 

1 .7936 

10.25372 

10.99954 

9.9895 

Br 

0 

0.10011 

9.00046 

10.07398 

1.1857 

BrOj 

Ag 

0.84337 

9.92602 



CADMIUM 

Cd =112.41 



9.78759 

0.61318 

Cd ^ 

CdCl 2 

1 .6309 

10.21241 

9.67711 

0.47546 

Cd ^ 

Cd(N03)2 

2.1032 

10.32289 

10.05779 

1.1423 

CdO ^ 

Cd 

0.87540 

9.94221 

9.84538 

0.70045 

CdO 

CdCl 2 

1 .4276 

10.15462 

9.73490 

0.54313 

CdO 

Cd(N03)2 

1 .8412 

10.26510 

10.10897 

1.2852 

CdS 

Cd 

0.77809 

9.89103 

9.89656 

0.78806 

CdS 

CdCl 2 

1 .2689 

10.10344 

9.78608 

0.61106 

CdS 

Cd(N03)2 

1 .6365 

10.21392 

10.05118 

1 .1251 

OdS 

CdO 

0.88884 

9 . 94882 

9.84073 

0.69300 

CdS 

CdS04 

1 .4430 

10.15927 

10.26824 

1 .8546 

CdS04 

Cd 

0.53921 

9.73176 

10.05582 

1.1372 

CdS04 

CdCl 2 

0.87938 

9.94418 

9.94535 

0.88176 

CdS 04 *-+ 

Cd(N03)2 

1 .1341 

10.05465 

10.21044 

1.6235 

CdS04 

CdO 

0.61596 

9.78956 



CALCIUM 

Ca =40.08 



10.50996 

3.2357 

BaS 04 

CaS 

0.30906 

9.49004 

10.23415 

1.7146 

BaS 04 

CaS 04 

0.58324 

9.76585 

10.13217 

1 .3557 

BaS 04 

CaS 04 - 2 H 20 

0.73761 

9.86783 

9.55763 

0.36110 

Ca 

CaCl 2 

2.7693 

10.44237 

9.71039 

0.51332 

Ca 

CaF 2 

1 .9481 

10.28961 




UM 


GRAVIMETRIC FACTORS AND THEIR LOGARITHMS 


Log. of factor 

Factor 

CALCIUM (ContInNMi) 

Factor 

Log. of factor 

-10 


Ca»40.08 


~10 

9.85412 

0.71469 

Ca CaO 

1.3992 

10.14588 

10.39746 

2.4973 

CaCOs •<-+ Ca 

0.40048 

9.60254 

9.95509 

0.90176 

CaCO) CaCl 2 

1.1089 

10.04491 

9.79056 

0.61740 

CaCOs Ca(HC03)2 

1.6197 

10.20944 

10.25158 

1 . 7849 

CaCOj CaO 

0.56029 

9.74842 

9.86640 

0.73520 

CaC 03 * ^ CaS 04 

1.3602 

10.13360 

9.76443 

0.58134 

CaCOs CaS 04 - 2 H 20 

1.7202 

10.23557 

10.13748 

1 . 3724 

CaCOa ^ HCI 

0.72865 

9.86252 

10.14588 

1.3992 

CaO ^ Ca 

0.71469 

9.85412 

9.70351 

0.50525 

CaO ^ CaCle 

1.9792 

10.29649 

9.74842 

0.56030 

CaO ^ CaCOa 

1.7848 

10.25158 

9.85627 

0.71824 

CaO ^ CaF 2 

1.3923 

10.14373 

9.53898 

0.34593 

CaO Ca(HC 03)2 

2.8908 

10.46102 

9.87901 

0.75686 

CaO Ca(OH )2 

1.3213 

10.12099 

9.61482 

0.41193 

CaO ^ CaS 04 

2.4276 

10.38518 

9.51284 

0.32572 

CaO -i-» CaS 04 - 2 H 20 

3.0701 

10.48716 

10.26571 

1.8438 

Ca 3 (P 04)2 CaO 

0.54236 

9.73429 

9.88053 

0.75951 

Ca3(P04)2 *-* CaS 04 

1 .3166 

10.11947 

10.53106 

3.3967 

CaS 04 Ca 

0 . 29440 

9.46894 

10.08869 

1 . 2266 

CaS04 CaCl 2 

0.81529 

9.91131 

10.1336C 

1 . 3602 

CaS 04 CaCOi 

0.73520 

9.86640 

10.24145 

1.74360 

CaS 04 CaFz 

0.57353 

9.75855 

10.38518 

2.4276 

CaS 04 ^ CaO 

0.41193 

9.61482 

10.24780 

1.7693 

Cl Ca 

0.56519 

9.75220 

i 9.80543 

0.63890 

Cl ^ CaCl 2 

1.5652 

10.19457 

10.10192 

1.2645 

Cl ^ CaO 

0.79082 

9.89808 

' 9.89474 

0.78477 

COa CaO 

1.2743 

10.10526 

9.64316 

0.43970 

CO 2 CaCOs 

2.2743 

10.35684 

9.89206 

0.77993 

MO 2 A 82 O 7 Ca3(A804)2 

1.2822 

10.10794 

9.89671 

0.71897 

MgO *-» CaO 

1.3909 

10.14329 

9.85588 

0.71760 

Mg2P207 Ca3(P04)2 

1.3935 

10.14412 

11.08274 

12.099 

(NH4)3P04-12Mo 03 Ca3(P04)2 

0.082652 

8.91726 

9.81839 

0.65825 

N 2 OS Ca(N03)2 

1.5192 

10.18161 

9.66052 

0.45764 

P 2 O 5 Ca,(P 04)2 

2.1851 

10.33948 

10.15461 

1.4276 

SO 3 *-* CaO 

0.70047 

9.84539 

9.76943 

0.58807 

SO 3 CaS 04 

1,7005 

10.23057 

9.66745 

0.46500 

SO 3 CaS 04 - 2 H 20 

2.1505 

10.33256 

9.90595 

0.80528 

WO 3 CaW 04 

CARBON 

C =12.01 

' 1.2418 

10.09405 

10.60116 

3.9917 

Ao ^ HCN 

0.25051 

9.39883 

10.21927 

1.6568 

Ao ^ KCN 

0.60358 

9.78073 

10.69499 

4.9544 

AgCN ^ HCN 

0,20184 

9.30500 

10.31310 

2.0564 

AgCN KCN 

0.48630 

9.68690 

10.21574 

16.434 

BaCOj ► C 

0.060850 

8.78426 

10.65173 

4.4848 

BaC 03 CO 2 

0.22298 

9.34827 

10.91706 

3.2890 

BaCOs CO 3 

0.30405 

9.48294 

10.54216 

3.4847 

BaO CO 2 

0.28697 

9.45784 

10.24113 

1.7423 

BaO ^ CO 2 , bicarbonate 

0.57394 

9.75887 

9.28850 

0.19431 

CN AgCN 

5.1464 

10.71150 

9.38233 

0.24118 

CN Ag 

4.1464 

10.61767 

9.54391 

0,34987 

CNS ^ AgCNS 

2.8582 

10.45609 

9.67891 

0.47743 

CNS ^ CuCNS 

2.0946 

10.32109 

9.39587 

0.24881 

CNS BaS 04 

4.0191 

10.60413 

10.10526 

1.2743 

CaO *-* CO 2 

0.78477 

9.89474 

9.80423 

0.63713 

CaO ^ Bicarbonate CO 2 

1.5695 

10.19577 



IMT 


GRAVIMETRIC FACTORS AND THEIR LOGARITHMS 


Log. of factor 

Factor 

CARBON 

(ContlniMd) 

Factor 

Log. of factor 

-10 


C 

-12.01 


-*10 

9.53062 

0.33933 

CO 2 

— 

Ba(HC03)2 

2.9470 

10.46938 

10.56401 

3.6644 

CO 2 


C 

0.27289 

9.43599 

9.64316 

0.43970 

CO 2 


CaC03 

2.2743 

10.35684 

9.73476 

0.54295 

CO 2 


Ca(HC03)2 

1.8418 

10.26524 

9.86533 

0.73338 

CO 2 


CO 3 

1 .3636 

10.13467 

9.13056 

0.13507 

CO 2 

4-4 

CS 2 CO 3 

7.4035 

10.86944 

9.35591 

0.22694 

CO 2 


CSHCO 3 

4.4064 

10.64409 

9.57962 

0.37986 

CO 2 


FeCOa 

2.6326 

10.42038 

9.69444 

0.49481 

CO 2 


Fe(HC03)2 

2.0210 

10.30556 

9.50304 

0.31845 

CO 2 


K 2 CO 3 

3.1402 

10.49696 

9.64306 

0.43960 

CO 2 


KHCO 3 

2.2748 

10.35694 

9.66954 

0.46724 

CO 2 


KzO 

2.1402 

10.33046 

9.77497 

0.59562 

CO 2 

4-^ 

LizCOa 

1 . 6789 

10.22503 

9.81131 

0.64761 

CO 2 

4-» 

LiHCOs 

1.5441 

10. 18869 

10.16817 

1 .4695 

CO 2 


LizO 

0.67894 

9.83183 

9.71757 

0.52188 

CO 2 


MgCOs 

1 .9162 

10.28243 

9.77917 

0.60141 

CO 2 

4-4 

Mg(HC03)2 

1 .6628 

10.22083 

10.03803 

1.0915 

CO 2 

— 

MgO 

0.91616 

9.96197 

9.53308 

0.38290 

CO 2 


MnCOa 

2.6117 

10.41692 

9.69669 

0.49738 

CO 2 


Mn(HC03)2 

2.0105 

10.30331 

9.79272 

0.62047 

CO 2 

4-4 

MnO 

1.6117 

10.20728 

9.61823 

0.41517 

CO 2 


Na2C03 

2.4086 

10.38177 

9.71919 

0.52383 

CO 2 


NaHCOs 

1 . 9090 

10.28081 

9.85120 

0.70991 

CO 2 

4-4 

NazO 

1 .4086 

10.14880 

9.66087 

0.45801 

CO 2 

W 

(NH4)2C03 

2.1834 

10.33913 

9.74560 

0.55668 

CO 2 

4-4 

NH 4 HCO 3 

1 .7964 

10.25440 

9.21668 

0.16470 

CO 2 

4-4 

PbC 03 

6.0718 

10.78332 

9.28000 

0.19054 

CO 2 

4-4 

RbzCOi 

5.2481 

10.72000 

9.47772 

0.30041 

CO 2 

4-4 

RbHCOa 

3.3287 

10.52228 

9.37180 

0.23540 

CO 2 

4-4 

RbzO 

4.2481 

10.62820 

9.47435 

0.29809 

CO 2 

4-4 

SrCOa 

3.3547 

10.52565 

9.62305 

0.41981 

CO 2 

4-4 

Sr(HC03)2 

2.3820 

10.37695 

9.62807 

0.42468 

CO 2 

4-4 

SrO 

2.3547 

10.37193 



CERIUM 

Ce 140.13 



9.55752 

0.36101 

Ce 

4-4 

Ce(N03)4 

2.7700 

10.44248 

9.39350 

0.24746 

Ce ^ Ce(N 03 ) 4 - 2 NH 4 N 03 -H 20 

4.0412 

10.60650 

9.91067 

0.81409 

Ce 

4-4 

CeOz 

1 . 2284 

10.08933 

9.93134 

0.85377 

Ce 


Ce203 

1.1713 

10.06866 

9.69288 

0.49303 

Ce 


Cez ( 504)3 

2.0283 

10.30712 

10.02228 

1 . 0526 

Cez (C 2 O 4 ) 3 ’ 3 H 20 


Cez ( 504)3 

0.94998 

9.97772 

10.32941 

2.1350 

Cez (C 2 O 4 ) 3*3 H 2 O 

4— 

Ce 

0.46837 

9.67059 

9.64684 

0.44345 

CeOz 

4-4 

Ce(N03)4 

2.2551 

10.35316 

9.48283 

0.30397 

CeOz 

Ce(N03)4-2NH4N03-Hz0 

3.2898 

10.51717 

9.62617 

0.42284 

CezOs 

4-4 

Ce(N03)4 

2.3650 

10.37383 

9.46216 

0.28984 

CezOs 

Ce(N 03 ) 4 - 2 NH 4 N 03 *H 20 

3.4502 

10.53784 

9.97933 

0.95352 

CezOj 

4-4 

CeOz 

1.0487 

10.02067 

9.76153 

0.57748 

CezOz 


Cez (SO 4 ) 3 

1.7317 

10.23847 



CESIUM 

Cs -132.91 



9.93010 

0.85134 

AgCI 


CsCI 

1,1746 

10.06990 

9.42614 

0.26677 

Cl 


Cs 

3.7485 

10.57386 
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GRAVIMETRIC FACTORS AND THEIR LOGARITHMS 


Log, of factor 
-10 

Factor 

CESIUM (Continued) 

Cs ==132.91 

Factor 

Log. of factor 
-10 

9.32345 

0.21059 

Cl CsC! 

4.7485 

10.67655 

9.89730 

0.78941 

Cs *—* CsCI 

1.2668 

10.10270 

9.91160 

0.81582 

Cs *-* CS 2 CO 3 

1.2258 

10.08840 

9.97462 

0.94323 

Cs CszO 

1.0602 

10.02538 

9.92268 

0.83692 

CszO <-♦ CsCt 

1.1949 

10.07732 

9.89141 

0.77877 

C 82 O *-* C 82 SO 4 

1.2841 

10.10859 

10.40394 

2.5348 

CS 2 PtCl 6 Cs 

0.39451 

9.59606 

10.30124 

2.0010 

CszPtCIs ^ CsCI 

0.49976 

9.69876 

10.31553 

2.0679 

CS 2 PtCl 6 CS 2 CO 3 

0.48469 

9.68447 

10.37855 

2.3909 

CszPtCIfi CS 2 O 

0.41826 

9.62145 

10.13398 

1.3614 

C 82 SO 4 ^ Cs 

0.73455 

9.86602 

10.03128 

1.0747 

CS 2 SO 4 ^ CsCI 

0.93051 

9.96872 

10.04557 

1.1106 

C 82 SO 4 CS 2 CO 3 

0.90038 

9.95443 

9.45344 

0.28408 

SO 3 CS 2 O 

CHLORINE 

Cl ^35.457 

3.5201 

10.54656 

10.48324 

3.0426 

Ag Cl 

0.32867 

9.51676 

10.47106 

2.9584 

Ag HCI 

0.33802 

9.52894 

10.60666 

4.0426 

AgCI ^ Cl 

0.24737 

9.39334 

10.59448 

3.9308 

AgCl ^ HCI 

0.25440 

9.40552 

10.55302 

3.5729 

BaCr04 Cl 

0.27988 

9.44698 

9.75220 

0.56519 

Ca ^ Cl 

1.7693 

10.24780 

9.98782 

0.97235 

Cl HCI 

1 0284 

10.01218 

9.76510 

0.58224 

CIO 3 ^ AgCI 

1.7175 

10.23490 

10.04897 

1.1194 

CIO 3 ^ KCI 

0.89336 

9.95103 

10.15465 

1.4277 

CIO 3 ^ NaCI 

0.70041 

9.84535 

9.84128 

0.69387 

CIO 4 ^ AgCI 

1.4412 

10.15872 

10.12515 

1.3340 

CIO 4 ^ KCI 

0.74964 

9.87485 

10,23082 

1 .7015 

CIO 4 NaCI 

0.58773 

9.76918 

10.04243 

1.1026 

K Cl 

0.90692 

9.95757 

10.32276 

2.1026 

KCI — Cl 

0.47559 

9.67724 

9.29166 

0.19573 

LI ^ Cl 

5.1091 

0.70834 

9.53523 

0.34295 

Mg *-* Cl 

2.9159 

10.46477 

10.12806 

1 .3430 

MgCl 2 ^ Cl 

0.74463 

9.87194 

10.08844 

1.2259 

MnOz ^ Cl 

0.81576 

9.91156 

9.81197 

0.64859 

Na Cl 

1.5418 

10.18803 

10.21711 

1.6486 

NaCI Cl 

0.60658 

9.78289 

9.70654 

0.60879 

NH 4 ^ Cl 

1 . 9655 

10.29346 

10.16646 

1.4671 

NH 4 CI w HCI 

0.68162 

9.83354 

10.25813 

1.8119 

(NH4)2S04 ^ HCI 

0.55192 

9.74187 

10.65877 

4.6579 

PbCr04 ^ Cl 

CHROMIUM 

Cr =52.01 

0.21940 

9.34123 

10.68767 

4.8716 

BaCr 04 Cr 

0.^0527 

9.31233 

10.52288 

3.3340 

BaCr 04 ► Cr 203 

0.30000 

9.47712 

10.40371 

2.5334 

BaCr 04 CrOs 

0.39472 

9 . 59629 

10.33926 

2.1840 

BaCr 04 Cr 04 

0.45787 

9.66074 

9,84957 

0.70725 

BaCr04 ^ Cr2(S04)3-18H20 

1.4139 

10.15043 

10.28396 

1.9229 

Cr 03 *-+ Cr 

0.52005 

9.71604 

10.16478 

1.4614 

Cr 203 Cr 

0.68425 

9.83522 

9.88083 

0.76002 

CrzOa Cr 03 

1.3157 

10.11917 

9.81638 

0.65522 

Cr 203 Cr 04 

1 . 5262 

10.18362 

10.57217 

3.7339 

K 2 Cr 04 ► Cr 

0.26781 

9.42783 

10.28821 

1.9418 

K 2 Cr 04 Cr 03 

0.51498 

9.71179 

10.16759 

1.4709 

K 2 Cr 207 CrOs 

0.67985 

9.83241 
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GRAVIMETRIC FACTORS AND THEIR LOGARITHMS 


Log. of factor 
-10 

Factor 

CHROMIUM (Continued) 

Cr =52.01 

F.'sctor 

Log. of factor 
-10 

10.79341 

6.2146 

PbCr 04 *—*■ Cr 

0.16091 

9.20659 

10.62863 

4.2523 

PbCr04 CrzOa 

0.23516 

9.37137. 

10.50945 

3.2319 

PbCr04 ^ Cr03 

0.30942 

9.49055 

10.44500 

2.7861 

PbCr04 Cr04 

0.35892 

9.55500 

9.95532 

0.90223 

PbCr 04 ► Cr 2 (SO 4 ) 3*18H20 

1.1084 

10.04468 

10.22124 

1 . 6643 

PbCr04 K2Cr04 

0.60084 

9.77876 

10.34187 

2.1972 

PbCr 04 *-+ K 2 Cr 207 

COBALT 

Co =58.94 

0.45513 

9.65813 

9.30644 

0.20251 

Co Co(N 03 ) 2 * 6 H 20 

4.9381 

10.69356 

9.89570 

0.78650 

Co ^ CoO 

1 .2715 

10.10430 

9.32153 

0.20967 

Co CoS 04 - 7 H 20 

4.7695 

10.67847 

10.88499 

7.6735 

Co(N02)3*(KN02)3 -- Co 

0.13032 

9.11501 

10.78069 

6.0352 

Co(N 02 ) 3 -(KN 02)3 ^ CoO 

0.16570 

9.21931 

10.13416 

1 . 3620 

C 03 O 4 <-+ Co 

0.73424 

9.86584 

10.02986 

1 .0712 

C 03 O 4 + CoO 

0.93356 

9.97014 

10.41992 

2.6298 

C 0 SO 4 Co 

0 . 38026 

9.58008 

10.31562 

2.0683 

C 0 SO 4 CoO 

0.48348 

9.68438 

10.57417 

3.7512 

CoS 04 - 7 H 20 CoO 

0.26658 

9.42583 

10.84908 

7 . 0644 

(CoS04)2’ (K 2 SO 4) 3 Co 

0.14155 

9.15092 

10.74477 

5.5562 

(CoS 04 ) 2 *(K 2 S 04)3 ^ CoO 

COLUMBIUM 

Cb =92.91 

0.17998 

9.25523 

10.15550 

1 . 4305 

CbzOs Cb 

COPPER 

Cu =63.57 

0 , 69904 

9.84450 

9.39935 

0 . 25081 

Cu CU2C2H302* (ASO 2 ) 3 

3 . 9870 

10.60065 

9.90250 

0.79892 

Cu CuO 

1 .2517 

10.09750 

9.40581 

0.25457 

Cu CuS 04 - 5 H 20 

3.9281 

10.59419 

10.28185 

1.9136 

CuCNS Cu 

0 . 52257 

9.71815 

10.18436 

1 . 5288 

CuCNS CuO 

0.65410 

9.81564 

10.09750 

1 .2517 

CuO Cu 

0.79892 

9 . 90250 

9.50331 

0.31865 

CuO CuS 04 - 5 H 20 

3.1363 

10.49669 

10.05148 

1.1258 

CU 2 O Cu 

0.8B822 

9.94852 

10.09766 

1 . 2522 

CU 2 S Cu 

0.79862 

9.90234 

10.00016 

1 .0004 

CU 2 S ’ — ► CuO 

0 . 99962 

9 . 99984 

10.04618 

1.1122 

CU 2 S <-♦ CU 2 O 

0.8991 2 

9.95382 

9.50348 

0.31877 

CuzS ^ CuS04*5H20 

3. 1371 

10.49652 

9.96316 

0.91868 

Mg 2 As 207 CuzCzHsOz* (AsOz) 3 

ERBIUM 

Er =167,2 

1 . 0885 

10.03684 

10.05939 

1.1465 

ErzOa ^ Er 

FLUORINE 

F =19.00 

0.87220 

9.94061 

10.20233 

1.5934 

BaSiFe BaFz 

0.62759 

9.79767 

10.38935 

2.4511 

BaSiFe ^ F 

0.40799 

9.61065 

10.36690 

2.3276 

BaSiFe 6 HF 

0.42963 

9.63310 

10.28767 

1 .9394 

BaSiFg HzSiFe 

0.51563 

9.71233 

10,42897 

2^852 

BaSiFe *-* SiF 4 

0.37241 

9.57103 

10.29379 

1 . 9669 

BaSiFe SIFe 

0.50841 

9.70621 

10.21107 

1.6258 

CaFz HzSiFe 

0.61508 

9.78893 
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GRAVIMETRIC FACTORS AND THEIR LOGARITHMS 


Log. of factor 
-10 

Factor 

FLUORINE (Continued) 

F -19.00 

Factor 

Log. of factor 
-10 

10.21719 

1.6489 

CaFa *-* SiF® 

0.60647 

9.78281 

10.55420 

3.5826 

CaS04 F 

0.27912 

9.44580 

10.53175 

3.4021 

CaS04 ^ HF 

0.29393 

9.46825 

9.68724 

0.48668 

F ^ CaFz 

2.0547 

10.31276 

9.70970 

0.51250 

HF CaFz 

1.9512 

10.29030 

10.10169 

1 . 2638 

HaSiFfi F 

0.79125 

9.89831 

10.55636 

3.6004 

HzSiFfi ^ 2HF 

0.27774 

9.44364 

10.07924 

1 . 2001 

HzSiFe 6 HF 

0.83323 

9.92076 

10.14131 

1 . 3845 

HzSiFe SiF4 

0.72226 

9.85869 

10.00612 

1.0142 

HaSiFe SiFg 

0.98601 

9.99388 

10.28603 

1.9321 

KaSIFe -- F 

0.51757 

9.71397 

10.26356 

1.8347 

KaSiFe -- HF 

0.54505 

9.73644 

10.18433 

1 . 5287 

KaSiFe HaSiFa 

0.65124 

9.81567 

10.27776 

1 ,8956 

KaSiFfi KF 

0.52753 

9.72224 

10.19046 

1.5505 

KaSiFe SiF« 

GALLIUM 

Ga -69.72 

0.64497 

9.80954 

10.12847 

1.3442 

G^Oa *-* Ga 

0.74392 

9.87153 

10.22782 

1.6898 

GaaSa <-♦ Ga 

GERMANIUM 

Ge -72.60 

0.59180 

9.77218 

10.15860 

1 .4408 

GeOa *-* Gb 

0 . 69407 

9.84140 

10.56197 

3.6473 

KaGeFe *-* Ge 

GOLD 

Au -197.2 

0.27418 

9.43803 

9.81265 

0.64960 

Au AuCb 

1 . 5394 

10.18735 

9.67990 

0.47852 

Au HAuCl 4 * 4 HaO 

2.0898 

10.32010 

9.74056 

0.55025 

Au ^ KAu(CIM)4*H20 

HYDROGEN 

H -1.0080 

1.8174 

10.25944 

10.95117 

8.9365 

HaO H 

0.11190 

9.04883 

10.89964 

7.9367 

O H 

0.12600 

9.1C036 

9.55149 

0.35603 

HCNS -- AgCIMS 

2.8087 

10.44851 

9.68638 

0.48571 

HCNS -- CuCNS 

2.0588 

10.31362 

9.40335 

0.25313 

HCNS BaS04 

INDIUM 

In =114.76 

3.9505 

10.59665 

10.08247 

1.2091 

1 11203 In 

0.82704 

9.91753 

10.15200 

1.4190 

InaSa In 

IODINE 

, 1 -126.92 

0.70470 

9.84800 

9.92597 

0.84329 

Afl ^ HI 

1.1858 

10.07403 

9.92941 

0.84998 

Ag ^ 1 

1.1765 

10.07059 

10.05283 

1 . 1 293 

AgCI ^ 1 

0.88547 

9.94717 

10.26373 

1 .8354 

Agl ^ HI 

0.54484 

9.73627 

10.26717 

1.8500 

Agl I 

0.54055 

9.73283 

10.12786 

1.3423 

Agl ^ IO 3 

0.74497 

9.87214 

10.08985 

1.2298 

Agl IO 4 

0.81312 

9.91015 

10.14819 

1.4067 

Agl ^ I 2 O 5 

0.71T)90 

9.85181 

10.10844 

1.2836 

Agl I 2 O 7 

0.77905 

9.89156 
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GRAVIMETRIC FACTORS AND THEIR LOGARITHMS 


Log. of factor 
-10 
9.62017 
9.62360 
10.14896 
10.15239 
10.01308 
9.97507 
10.03342 
9.99366 
10.41327 
10.41670 
10.27740 
10.23938 
10.29773 
10.25797 


9.73641 
9.78712 
9.57962 
9 . 69444 
9 . 49688 
9 . 64403 
9.89060 
9.84475 
9 . 56544 
9.30294 
9 . 1 5358 
9 . 79249 
9.60629 
9.95415 
9.69219 
9 . 83834 
9.65213 
9.52405 
10.04585 
10.01475 
9.72379 
9.72069 
9.45820 
9 . 30883 
9 . 601 38 
10.43146 
10.32206 
10.19702 
10.08761 
10.04176 
9.90148 
10.04699 
9.72183 


0.41703 
0.42034 
1.4092 
1.4203 
1 .0306 
0.94422 
1 . 0800 
0.98551 
2.5898 
2.6104 
1.8941 
1.7353 
1 .9848 
1.8112 


0.54502 
0.61253 
0.37986 
0.49481 
0.31397 
0 . 44058 
0.77731 
0.69944 
0.36765 
0.20088 
0.14242 
0.62014 
0.40391 
0.89980 
0.49226 
0.68919 
0.44888 
0.33424 . 
1.1114 
1 . 0346 
0.52940 
0.52564 
0.28721 
0.20362 
0.39937 
2.7006 
2.0992 
1 . 5740 
1 . 2235 
1 .1009 
0 . 79703 
1.1143 
0.52702 


IODINE (Continued) 
I ==126.92 
Pd HI 
Pd ^ I 
Pdl2 HI 

PdU ^ I 
Pdl2 ^ IO3 
Pdl2 ^ IO4 
Pdl2 -- laOs 
Pdl2 I2O7 

Til HI 

Til I 

Til IO3 

Til ^ IO4 
Til ^ I2O5 
Til I2O7 


Factor Log. of factor I 
-10 


2.3979 

2.3790 

0.70965 

0.70406 

0.97032 

1.0591 

0.92594 

1.0147 

0.38613 

0.38308 

0.52796 

0.57626 

0.50382 

0.55211 


IRON 

Fe 

I Fe7(CN)i8 

(Prussian blue) 

CN Fe7(CN)i8 
CO2 FeO 
CO2 FeCOs 
CO2 ^ Fe(HC03)2 
Fe Fe(HC03)2 
Fe FeCl2 
Fe ^ FeO 
Fe Fe203 
Fe FeS04 
Fe FeS04-7H20 

e -4 FeS04(NH4)2S04-6H20 

FeO F0CO3 
FeO Fe(HC03)2 
FeO ^ Fe203 
e203 ^ FeCb 
62O3 FeCOs 
0203 Fe(HC03)2 

e203 Fe(HC03)3 

e203 FeO 
6203 Fe304 

'e203 FeP 04 
■ezOz *-* FeS04 
’e203 *-* FeS04'7H20 


1.8348 

1.6326 

2 . 6326 
2.0210 
3.1851 
2.2697 
1.2865 
1 . 4297 
2.7200 
4.9780 
7.0214 
1 .6125 
2.4758 
1.1114 
2.0314 
1 .4510 
2.2278 
2.9919 
0.89980 
0.96660 
1 . 8889 
1.9024 
3.4818 


FezOs FeS 04 (NH4)2S04'6H20 

4.9110 

FezOs Fe2(S04)3 

2.5039 

FeP 04 Fe 

0.37028 

FeP 04 ^ FeO 

0.47636 

FeS Fe 

0.63531 

FeS ^ FeO 

0.81731 

FeS *-* FezOj 

0.90832 

MgzAszOr ^ FeAsOA 

1 . 2547 

SO 3 ^ FeO 

0.89745 

SO 3 ^ FeSO# 

1.8975 

LANTHANUM 

La =138.92 

> 

LazOs La 

0.85269 


10.37983 

10.37640 

9.85104 

9.84761 

9.98692 

10.02493 

9.96658 

10.00634 

9.58673 

9.58330 

9.72260 

9.76062 

9.70227 

9.74203 


10.26359 
10.21288 ' 
10.42038 
10.30556 
10.50312 
10.35597 
10.10940 
10.15525 
10.43456 
10.69706 
10.84642 
10.20751 
10.39371 
10.04585 
10.30781 
10.16166 
10.34787 
10.47595 
9.95415 
9.98525 
10.27621 
10.27931 
10.54180 
10.69117 
10.39862 
9.56854 
9.67794 
9.80298 
9.91239 
9.95824 
10.09852 
9.95301 
10.27817 
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GRAVIMETRIC FACTORS AND THEIR LOGARITHMS 


Log. of factor 

Factor 

LEAD 

Factor 

Log. of factor 

-10 


Pb =207.21 


-10 

9.88954 

0.77543 

Pb 

PbC03 

1.2896 

10.11046 

9.90386 

0.80141 

Pb ^ 

(PbC 03 )z-Pb( 0 H)z 

1.2478 

10.09614 

9.93399 

0.85899 

Pb 

Pb(OH)z 

1.1642 

10.06601 

9.96770 

0.92832 

Pb ^ 

PbO 

1.0772 

10.03230 

10.12783 

1 . 3422 

PbClz 

Pb 

0.74502 

9.87217 

10.09553 

1 . 2460 

PbClz 4-^ 

PbO 

0.80255 

9.90447 

10.19309 

1 . 5599 

PbCr04 ^ 

Pb 

0.64108 

9.80691 

9.93046 

0.85204 

PbCr04 

Pb(C2H30z)z-3Hz0 

1.1737 

10.06954 

10.09694 

1 . 2501 

PbCr04 

(PbC 03 )z*Pb(OH)z 

0.79994 

9.90306 

10.16078 

1.4481 

PbCr 04 + > 

PbO 

0.69058 

9.83922 

10.15053 

1.4143 

PbCr 04 

Pb304 

0.70708 

9 . 84947 

10.02767 

1 . 0658 

PbCr04 ^ 

PbS04 

0.93828 

9.97233 

9.92184 

0 . 83530 

PbO 

PbCOa 

1.1972 

10.07816 

9.82859 

0.67389 

PbO 

Pb(N03)z 

1 .4839 

10.17141 

9.96993 

0.93311 

PbO 

PbOz 

1 .0717 

10.03007 

10.06237 

1 .1544 

PbOz 

Pb 

0.86623 

9.93752 

9.85865 

0.72220 

PbOz 

Pb(N03)2 

1 . 3847 

10.14135 

10.06248 

1.1547 

PbS ^ 

Pb 

0 . 86601 

9.93752 

10.03017 

1 . 0720 

PbS ^ 

PbO 

0.93288 

9.96983 

9.89706 

0.78897 

PbS 

PbS04 

1 . 2675 

10.10294 

10.11369 

1 . 2992 

PbS 04 ^ 

BaS04 

0.76968 

9.88631 

10.16542 

1 . 4636 

PbS04 ^ 

Pb 

0.68325 

9.83458 

9.90279 

0.79945 

PbS04 <-> 

Pb(C2H30z)z-3Hz0 

1 . 2509 

10.09721 

10.05496 

1.1349 

PbS04 

PbC03 

0.88113 

9.94504 

10.06928 

1.1729 

PbS04 

(PbC03)z*Pb(0Hl2 

0 . 85256 

9.93072 

9.96171 

0.91560 

PbS04 

Pb(N03)2 

1 . 0922 

10.03829 

10.13312 

1.3587 

PbS04 

PbO 

0.73601 

9.86688 

10.10305 

1.2678 

PbS04 ^ 

PbOz 

0.78877 

9.89695 

10.12286 

1 .3270 

PbS04 — 

Pb304 

0.75360 

9.87714 



LITHIUM 





Li =6.940 



9.77497 

0.59562 

CO 2 

LizCOa 

1 .6789 

10.22503 

9.81131 

0.64761 

CO 2 

LiHCOa 

1 . 5442 

10.18869 

10.16817 

1.4729 

CO 2 ^ 

LizO 

0.67894 

9.83183 

10.78598 

6.1091 

Li Cl ^ 

Li 

0.16369 

9.21402 

10.45298 

2.8378 

LiCi 

LizO 

0.35238 

9.54702 

10.72620 

5.3235 

LizCOa ^ 

Li 

0.18785 

9.27380 

9.94022 

0.87141 

LizCOa ^ 

LiCI 

1.1476 

10.05978 

9.73531 

0.54364 

LizCOa ^ 

LiHCOa 

1 .8394 

10.26469 

10.39321 

2.4729 

LizCOa ^ 

LizO 

0.40438 

9.60679 

10.65789 

4.5487 

LiHCOa 

LizO 

0.21984 

9.3421 1 

10.33299 

2.1527 

LizO ^ 

Li 

0.46452 

9.66701 

9.43422 

0.27178 

LizO ^ 

Li 2 S 04 

3.6794 

10.56578 

10.74523 

5.5620 

Li3P04 ^ 

L-i 

0.17979 

9.25477 

9.95925 

0.91044 

Li3P04 - 

LiCI 

1 . 0984 

10.04075 

10.01903 

1 . 0448 

LI 3 PO 4 - 

LizCOa 

0.95712 

9 . 98097 

9.75435 

0.56800 

Li3P04 

LiHCOa 

1 .7606 

10.24565 

10.41224 

2.6837 

Li3P04 

LizO 

0.38705 

9.58776 

9.84646 

0.70220 

Li3P04 ^ 

Li 2 S 04 

1.4240 

10.15354 

9.78056 

0.60333 

Li 3 P 04 

Li 2 S 04 'H 20 

1 .6575 

10.21944 

10.89877 

7.9207 

LizS 04 *-* 

Li 

0.12625 

9.10123 

10.11279 

1 . 2966 

Li 2 S 04 ♦-* 

LiCI 

0.77128 

9.88721 

10.42804 

2.6794 

SO 3 

LizO 

0.37322 

9.57196 

9.86226 

0.72822 

SO 3 

Li2S04 

1 . 3732 

10.13774 
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GRAVIMETRIC FACTORS AND THEIR LOGARITHMS 


Log. of factor 

Factor 

MAGNESIUM 

Factor 

Log. of factOT 

-10 


Mg =24.32 


-10 

10.28758 

1 . 9390 

6 aS 04 ^ 

MgS 04 

0.51572 

9.71242 

9.97633 

0.94696 

BaS04 

MgS04-7H20 

1 . 0560 

10.02367 

10.81770 

6.5720 

Br 

Mg 

0.15216 

9.18230 

9.93849 

0.86794 

Br 

MgBr2 

1.1522 

10.06151 

9.73791 

0 . 54690 

Br ^ 

MgBr2-6H20 

1 . 8284 

10.26209 

10.46477 

2.9159 

Cl 

Mg 

0.34295 

9.53523 

9.87194 

0.74463 

, Cl 

MgClz 

1 .3430 

10.12806 

9.54253 

0.34876 

Cl ^ 

MgCl2*6H20 

2.8673 

10.45747 

9.71757 

0.52188 

CO 2 

MgCOa 

1.9162 

10.28243 

10.03803 

1 .0915 

CO 2 

MgO 

0.91616 

9.96197 

11.01860 

10.438 

1 w 

Mg 

0.09584 

8.98140 

9 . 96027 

0.91257 

1 ^ 

Mgiz 

1 . 0958 

10.03973 

9.40717 

0.25537 

Mg 

MgCl2 

3.9159 

10.59283 

9.45998 

0.28839 

Mg -- 

MgC03 

3.4675 

10.54002 

9.76057 

0.57620 

MgCOa ^ 

Mg(HC03)2 

1.7355 

10.23943 

11.00398 

10.092 

MgNH 4 P 04 - 6 H 20 

Mg 

0.099088 

8.99602 

10.78442 

6.0872 

MgNH 4 P 04 - 6 H 20 

MgO 

0.16428 

9 . 21 558 

10.21956 

1 .6579 

MgO ^ 

Mg 

0.60318 

9.78044 

9.67954 

0.47812 

MgO ^ 

MgC03 

2.0915 

10.32046 

9.44012 

0.27550 

MgO -4 

Mg(HC03)2 

3.6298 

10.55988 

9.52497 

0.33494 

MgO ^ 

MgS 04 

2.9856 

10.47503 

10.66053 

4.5765 

MgzPzO, - 

Mg 

0.21851 

9.33947 

10.06770 

1.1687 

MgzPzOr — ► 

MgCl 2 

0.85565 

9.93230 

9 . 73829 

0.54738 

Mg2P207 

MgCl2'6H20 

1 .8269 

10.26171 

9.60263 

0.40053 

Mg2P207 

MgCl2KCI-6H20 

2.4967 

10.39737 

10.12051 

1 .3198 

Mg2P207 •»-» 

MgC03 

0.75768 

9.87949 

9.88108 

0.76047 

Mg 2 P 207 ^ 

Mg(HC03)2 

1.3150 

10.11892 

10.44097 

2.7604 

Mg2P207 

MgO 

0.36226 

9.55903 

9 . 96594 

0.92457 

Mg2P207 

MgS 04 

1 .0816 

10.03406 

9 . 65469 

0.45153 

Mg2P207 

MgS04-7H20 

2.2147 

10.34531 

10.69459 

4.9498 

MQSO4 

Mg 

0.20203 

9.30541 

10.29790 

1 . 9856 

SO 3 -- 

MgO 

0.50362 

9.70210 

9.82286 

0.66506 

SO 3 

MgS04 

1 . 5036 

10.17714 

9.51161 

0.32480 

SO 3 

MgS04-7H20 

3.0789 

10.48839 



MANGANESE 





Mn =54.93 



10.18919 

1.5459 

BaS 04 

MnS04 

0.64686 

9.81081 

9.58308 

0.38290 

CO 2 ^ 

MnC03 

2.6127 

10.41692 

9.79272 

0.62047 

CO 2 ^ 

MnO 

1 .6117 

10.20728 

9.67934 

0.47790 

Mn ^ 

MnC03 

2.0925 

10.32066 

9.88898 

0.77443 

Mn 

MnO 

1.2913 

10.11102 

9.80064 

0.63189 

Mn 

Mn02 

1 . 5826 

10.19936 

9.84257 

0.69593 

Mn 

Mn 203 

1 .4369 

10.15743 

9.88152 

0.76124 

MnCOs *-* 

MnS04 

1.3136 

10.11848 

10.18742 

1 . 5396 

Mn(HC 03)2 ^ 

MnCOa 

0.64951 

9.81258 

9.79036 

0.61710 

MnO 

MnC03 

1.6205 

10.20964 

9.60294 

0.40081 

MnO *-* 

Mn(HC03)2 

2.4949 

10.39706 

9 . 95359 

0.89864 

MnO «-> 

Mn 203 

1.1128 

10.04641 

9.67188 

0.46977 

MnO ^ 

MnS04 

2.1287 

10.32812 

10.14251 

1 . 3884 

Mn304 

Mn 

0.72027 

9.85749 

9.82184 

0.66351 

Mn 304 ♦-» 

MnC03 

1 . 5071 

10.17816 

9.63443 

0.43095 

Mn )04 

Mn(HC03)2 

2.3205 

10.36557 

10.03149 

1.0752 

Mn304 

MnO 

0.93007 

9.96851 
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Log. of factor 

Factor 

MANGANESE(Continued) 

Factor 

Log. of factor 

-10 


Mn =54.93 


-10 

9.98507 

0.96621 

Mn 304 

*-* Mn 203 

1.0350 

10.01493 

9.94315 

0.87730 

Mn 304 

Mn02 

1.1399 

10.05685 

9.70337 

0.50509 

M 11304 

MnS 04 

1.9799 

10.29663 

10.41220 

2.5835 

Mn 2 P 207 

^ Mn 

0.38708 

9.58780 

10.09154 

1 . 2346 

Mn2P207 

MnC03 

0.80995 

9.90846 

10.30118 

2.0007 

Mn2P207 

MnO 

0.49982 

9.69882 

10.21284 

1.6325 

Mn2P2 07 

Mn 02 

0.61257 

9.78716 

9.97306 

0.93986 

Mn 2 P 207 

^ MnSO '4 

1.0640 

10.02694 

10.19966 

1 .5837 

MnS 

Mn 

0.63145 

9.80034 

9.87900 

0.75683 

MnS 

^ MnCOj 

1.3213 

10.12100 

10.08864 

1 . 2264 

MnS 

MnO 

0.81538 

9.91136 

9.76052 

0.57613 

MnS 

^ MnS04 

1.7357 

10.23948 

10.43914 

2.7488 

MnS 04 

Mn 

0.36380 

9.56086 

10.05259 

1 . 1 287 

SO 3 

MnO 

0.88596 

9.94741 

9.72447 

0.53023 

SO 3 

MnS04 

1.8860 

10.27253 



MERCURY 





Hg = 

=200.61 



9.86854 

0.73883 

Hg 

^ HgClz 

1.3535 

10.13146 

9.96667 

0.92613 

Hg 

HgO 

1.0798 

10.03333 

9.93561 

0.86221 

Hg 

HgS 

1.1598 

10.06439 

10.07068 

1.1767 

HgCI 

- Hg 

0.84980 

9.92932 

9.93923 

0.86942 

HgCI 

HgClz 

1.1502 

10.06077 

9.95371 

0.89890 

HgCI 

HgNOs 

1.1125 

10.04629 

10.05370 

1.1316 

HgCI 

w Hg 20 

0.88369 

9.94630 

10.03736 

1.0898 

HgCI 

HgO 

0.91758 

9.96264 

10.00629 

1.0146 

HgCI 

HgS 

0.98561 

9.99371 

9.99371 

0.98561 

HgS 

HgCI 

1.0146 

10.00629 

9.93293 

0.85690 

HgS 

HgClz 

1.1670 

10.06707 

9.96423 

0.92093 

HgS 

Hg(CN )2 

1.0859 

10.03577 

9.94742 

0.88596 

HgS 

HgN03 

1.1287 

10.05258 

9.85536 

0.71673 

HgS 

-- Hg(N03)2 

1.3952 

10.14464 

9.83190 

0.67905 

HgS 

Hg(N03)2-H20 

1 .4727 

10.16810 

10.04741 

1.1153 

HgS 

HgzO 

0.89659 

9.95259 

10.03106 

1.0741 

HgS 

-- HgO 

0.93098 

9.96894 

9.89447 

0.78427 

HgS 

^ HgS04 

1.2751 

10.10553 



MOLYBDENUM 





Mo 

=95.95 



10.17617 

1 . 5003 

M 0 O 3 

^ Mo 

0.66655 

9.82383 

9.86589 

0.73432 

M 0 O 3 

(NH4)2Mo04 

1.3618 

10.13441 

10.30155 

2.0024 

M 0 S 3 

Mo 

0.50055 

9.69845 

10. 12538 

1.3347 

M 0 S 3 

M 0 O 3 

0.74923 

9.87462 

9.99127 

0.98010 

M 0 S 3 

(NH4)2Mo04 

1.0203 

10.00873 

10.03596 

1 .0863 

(NH4)3P04-12Mo03 

M 0 O 3 

0.92054 

9.96404 

9.90164 

0.79771 

(NH4)3P04*12Mo03 

— (NH4)2Mo04 

1.2536 

10.09816 

10.58281 

3.8266 

PbMo04 

Mo 

0.26133 

9.41719 

10.40664 

2.5506 

PbMo04 

*-*■ M 0 O 3 

0.39206 

9.59336 

10.27253 

1.8730 

PbMo 04 

-- (NH4)2Mo04 

0.53391 

9.72747 



NEODYMIUM 





Nd =144.27 



10.06683 

1.1664 

Nd203 

^ Nd 

0.85737 

9.93317 


NICKEL 
Ni =>58.69 

Ni «-♦ Ni*g^yoxime 
Ni ^ Ni(N 03 ) 2 - 6 H 20 


9.30792 

9.30496 


0.20320 

0.20182 


4.9213 

4.9549 


10.69208 

10.69504 
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Log. of factor 

Factor 

NICKEL (Continued) 

Factor 

Log. of factor 

-10 


Ni »58.S9 


-10 

9.89530 

0.78578 

Ni NIO 

1 .2726 

10.10470 

9.3200^ 

0.20896 

Ni ^ NiS04-7H20 

4.7856 

10.67993 

10.58738 

3.8671 

Ni-glyoxime «-♦ NiO 

0.25859 

9.41262 

9.40966 

0.25684 

NiO Ni(N03)2-6H20 

3.8934 

10.59034 

9 42477 

0.26593 

NiO NiSO4-7H20 

3.7604 

10.57523 

10.42107 

2.6367 

NiS04 Ni 

0.37926 

9.57893 

9.72603 

0.53215 

NiS04 Ni(N03)2*6H20 

1 .8792 

10.27397 

10.31637 

2.0719 

iMiS04 NiO 

0.48265 

9.68363 

9.74114 

0.55098 

NiS04 ^ NiS04-7H20 

1.8149 

10.25886 



NITROGEN 





N ==14.008 



10.51496 

3.2731 

AgNOz HNO 2 

0.30552 

9.48504 

10.60733 

4.0488 

AgNOz N 2 O 3 

0.24698 

9.39267 

10.27231 

1.8720 

KNO 3 N 2 O 5 

0.53418 

9.72769 

9.34693 

0.22230 

N ^ HNO 3 

4.4985 

10.65307 

9.48354 

0.30447 

N NO 2 

3 . 2844 

10.51646 

9.56650 

0.36855 

N N 2 O 3 

2.7133 

10.43350 

9.35393 

0.22591 

N -4 NO 3 

4 . 4266 

10.64607 

9.41392 

0.25937 

N N 2 O 5 

3.8555 

10.58608 

10.78307 

6 . 0683 

NaN03 N 

0.16479 

9.21693 

10.19699 

1 . 5739 

NaNOa ^ NjOs 

0.63535 

9.80301 

9.67779 

0.47620 

NO ^ HNO 3 

2.0999 

10.32221 

9.81440 

0.65223 

NO ^ NO 2 

1 . 5332 

10.18560 

9.89736 

0.78952 

NO N 2 O 3 

1 . 2666 

10.10264 

9.68479 

0.48394 

NO NO 3 

2.0664 

10.31521 

9.74478 

0.55562 

NO -- N 2 O 5 

1 .7998 

10.25522 

9.43181 

0.27028 

NH 3 ^ HNO 3 

3.6999 

10.56819 

10.08489 

1.2159 

NH 3 N 

0.82245 

9.91511 

9.49881 

0 . 31 536 

NH 3 N 2 O 5 

3.1710 

10.50119 

9.43882 

0.27467 

NH 3 NO 3 

3 . 6407 

10.56118 

9.92888 

0 . 84894 

NH 4 C( ^ HNO 3 

1.1779 

10.07112 

9.93588 

0.86275 

NH 4 CI ^ NO 3 

1.1591 

10.06412 

9.99587 

0.99055 

NH 4 O N 2 O 5 

1 . 0095 

10.00413 

10.58195 

3.8190 

NH 4 CI ^ N 

0.26185 

9.41805 

10.54695 

3.5233 

(NH 4 ) 2 PtCl 6 ^ HNO 3 

0.28382 

9.45305 

1 1 . 20003 

15.850 

(NH4)2PtCl6 -- N 

0.063092 

8.79997 

10.61395 

4.1110 

(NH 4 ) 2 PtCl 6 N 2 O 5 

0.24325 

9.38605 

10.55396 

3.5807 

(NH 4 ) 2 PtCI« NO 3 

0.27928 

9.44604 

10.67363 

4.7166 

(NH4)2S04 ^ N 

0.21202 

9.32637 

10.08755 

1 .2233 

(NH 4 ) 2 S 04 N 2 O 5 

0.81743 

9.91245 

10.19007 

1 . 5491 

Pt HN 03 

0.64555 

9.80993 

10.84314 

6.9685 

Ft N 

0.14350 

9.15686 

10.19707 

1 . 5742 

Pt ^ NO 3 

0.63523 

9.80293 

10.25706 

1.8074 

Pt N 2 O 5 

0.55328 

9.74294 

9.80294 

0.63524 

SO 3 HNO 3 

1 . 5742 

10.19706 

10.45601 

2.8577 

SO 3 N 

0.34994 

9.54399 

9.86993 

0.74119 

SO 3 N 2 O 5 

1 . 3492 

10.13007 



OSMIUM 

Os -=190.2 



10.12597 

1 . 3365 

O8O4 ^ o« 

0.74823 

9.87403 



PALLADIUM 





Pd =10€.7 



9.69847 

0.49942 

Pd PdCl2-2H20 

2.0023 

10.30153 

9.66509 

0.46247 

Pd Pd(N03)2 

2.1623 

10.33491 ! 
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Log^. of factor 
-10 

Factor 

PALLADIUM (Continued) 
Pd»106.7 

Factor 

Log. of factor 
-10 

10.52879 

3.3790 

Pdiz Pd 

0.29594 

9.47121 

10.57132 

3.7267 

KzPdCle ^ Pd 

0.26834 

9.42868 

10.26979 

1.8612 

KzPdCIfi PdCl 2 - 2 H 20 

PHOSPHORUS 

P =30.98 

0.53729 

9.73021 

11.13074 

13.513 

Ag3P04 P 

0.074005 

8.86926 

10.64419 

4.4075 

Ag3P04 PO 4 

0.22689 

9.35581 

10.77068 

5.8977 

Ag 3 P 04 P 2 O 5 

0.16956 

9.22932 

10.98999 

9.7721 

Ag4P207 ^ P 

0.10233 

9.01001 

10.50344 

3.1874 

Ag 4 P 207 PO 4 

0.31373 

9.49656 

10.62993 

4.2651 

Ag4P207 P 2 OS 

0.23446 

9.37007 

9.85618 

0.71809 

AI 2 O 3 *-* P 2 O 5 

1 .3926 

(0.14382 

10.10855 

1 . 2840 

AIPO 4 ^ PO 4 

0.77884 

9,89145 

10.23505 

1.7181 

AIPO 4 ^ P 2 O 5 

0.58204 

9.76495 

10.33948 

2.1851 

Ca3(P04)2 « P 2 OS 

0.45764 

66052 I 

10.20086 

1.5880 

F 0 PO 4 P 04 

0.62972 

9.79914 

10.32735 

2.1250 

FeP 04 ^ P 2 O 5 

0.47060 

9.67265 

9.89426 

0.78396 

Mg2P207 ^ Na2HP04 

1 . 2757 

10.10574 

9.49240 

0.31074 

Mg2P207 ^ Na2HP04-12H20 

3.2181 

10.50760 

9.72616 

0.53231 

Mg2P207 ^ NaNH4HP04-4H20 

1 .8786 

10.27384 

10.55541 

3.5926 

Mg2P207 P 

0.27835 

9 . 44459 

10.06886 

1 .1718 

MQ 2 P 2 O 7 *-* PO 4 

0.85337 

9.93114 

10.19536 

1 . 5680 

Mg 2 P 207 P 2 O 5 

0.63774 

9 . 80464 

11.78227 

60.572 

(NH 4 ) 3 P 04 - 12 Mo 03 ^ P 

0.016509 

8.21773 

11.29572 

19.757 

(NH4)3P04*12Mo03 PO4 

0.050616 

8.70428 

11.42221 

26.437 

(NH4)3P04-12Mo03 ^ P2O5 

0.037826 

8.57779 

9.80464 

0.63774 

P 2 O 5 IVIg 2 P 207 

1 . 5680 

10.19536 

9.69890 

0.49992 

P 2 O 5 ^ Na2HP04 

2.0003 

10.30110 

9.29704 

0.19817 

P 2 O 5 IVia2HP04-12H20 

5.0462 

10.70296 

9.53080 

0.33947 

P 2 O 5 ^ NaNH 4 HP 04 - 4 H 20 

2.9458 

10.46920 

10.36005 

2.2912 

P 2 O 5 P 

0.43646 

9.63995 

11.76380 

58.050 

P 205 - 24 Mo 03 ^ P 

0.017227 

8.23620 

11.27725 

18.978 

P 2 O 5 24 M 0 O 3 ^ PO 4 

0.052814 

8.72275 

1 1 . 40375 

25.336 

P205-24Mo03 ^ P2O5 

0.039469 

8.59625 

11.06165 

11.525 

U2P20n P 

0.086767 

8.93835 

10.57510 

3.7692 

U2P20,t PO 4 

0.26601 

9.42490 

10.70159 

6.0303 

U2P2O11 P2O5 

PLATINUM 

Pt =195.23 

0.19880 

9.29841 

9.97238 

0.93839 

KzPtClfi HzPtCle-eHzO 

1.0657 

10.02762 

10.39624 

2.4902 

KzPtCI* Pt 

0.40157 

9.60376 

10.15908 

1.4424 

KzPtCle ^ PtCU 

0.69330 

9.84092 

10.05621 

1.1382 

KzPtCis PtCl4-5H20 

0.87859 

9.94379 

10.35689 

2.2745 

(NH 4 ) 2 PtCl 6 Pt 

0.43966 

9.64311 

10.11973 

1.3174 

(IMH 4 ) 2 PtCl 6 ^ PtCU 

0.75905 

9.88027 

10.03680 

1 .0884 

(NH4)2PtCl6 ^ PtCU 

0.91875 

9.96320 

9.57615 

0.37683 

Pt HzPtCU-SHzO 

2.6537 

10.42385 

9.76284 

0.57922 

Pt PtCU 

1.7265 

10.23716 

9.65998 

0.45707 

Pt ^ PtCl4-5H20 

POTASSIUM 

K =39.096 

2.1879 

10.34002 

9.95735 

0.90646 

Ag ^ KBr 

1.1032 

10.04265 

10.16048 

1.4470 

Ag ^ KCI 

0.69107 

9.83952 

9.94462 

0.88027 

Ag KCIO 3 

1.1360 

10.05538 




GRAVIMETRIC FACTORS AND THEIR LOGARITHMS 


Log oC factor 

Factor 

POTASSIUM (Continued) 

Factor 

Log. of factor 

-10 


K = 

=39.096 


-10 

9.89133 

0.77862 

Aq 

KCIO 4 

1 . 2843 

10.10867 

10.21927 

1.6568 

Ag 

^ KCN 

0.60358 

9.78073 

9.81279 

0.64982 

Ag 

Kl 

1 .5389 

10.18721 

10.19810 

1 .5780 

AgBr 

^ KBr 

0.63373 

9.80190 

10.05094 

1.1244 

AgBr 

KBrOj 

0.88933 

9.94906 

10.28389 

1 . 9226 

AgCI 

^ KCI 

0.52012 

9.71611 

10.06803 

1.1696 

AgCl 

KCIO 3 

0.85500 

9.93197 

10.01474 

1 .0345 

AgCl 

^ KCIO 4 

0.96662 

9.98526 

10.31310 

2.0564 

AgCIM 

-- KCN 

0.48630 

9.68690 

10.15055 

1 .4143 

Agl 

Kl 

0.70705 

9.84945 

10.04025 

1.0971 

Agl 

KIO 3 

0.91148 

9.95975 

10.11550 

1 .3047 

BaCr 04 

K2Cr04 

0.76648 

9.88450 

10.23612 

1.7224 

BaCr 04 

KzCr407 

0.58060 

9.76388 

10.23408 

1.7143 

BaS 04 

-- KHSO 4 

0 . 58334 

9.76592 

10.32575 

2.1171 

BaS04 

K 2 S 

0.47233 

9.67425 

10.12696 

1 . 3396 

BaS04 

K 2 SO 4 

0.74652 

9.87304 

10.31050 

2.0441 

Br 

K 

0.48921 

9.68950 

9 . 82704 

0.67150 

Br 

KBr 

1 .4892 

10.17296 

9.61779 

0.41475 

CaFz 

KF-2H20 

2.4111 

10.38221 

9.85924 

0.72316 

CaS04 

KF. 2 H 2 O 

1 .3828 

10.14076 

9.95757 

0.90692 

Cl 

K 

1 .1026 

10.04243 

9.67724 

0.47559 

Cl 

• KCI 

2.1026 

10.32276 

9.46138 

0.28932 

Cl 

-- KCIO 3 

3.4564 

10.53862 

9.40809 

0.25591 

Cl 

KCIO 4 

3.9076 

10.59191 

9.87672 

0.75287 

Cl 

K 2 O 

1 . 3283 

10.12328 

9.66954 

0.46724 

C 02 

-- K 2 O 

2.1402 

10.33046 

9.50307 

0.31847 

C 02 

K 2 CO 3 

3.1400 

10.49693 

9.88338 

0.76450 

1 

-- Kl 

1 .3080 

10.11662 

9.77308 

0.59304 

1 

-- KIO 3 

1.6862 

10.22692 

9.50381 

0.31901 

K 

KCIO 3 

3.1347 

10.49619 

9.91915 

0.83013 

K 

K 2 O 

1 . 2046 

10.08085 

9.58736 

0.38669 

K 

KNO 3 

2.5860 

10.41264 

10.48346 

3.0441 

KBr 

-- K 

0-32850 

9.51654 

10.40261 

2.5270 

KBr 

K 2 O 

0.39572 

9.5S739 

10.28033 

1 .9069 

KCI 

K 

0.52441 

9.71967 

10.03301 

.1.0790 

KCI 

-- K 2 CO 3 

0.92680 

9.96699 

9.70483 

0.50680 

KCI 

K2Cr207 

1 . 9732 

10.29517 

9.87197 

0.74468 

KCI 

KHCO 3 

1 .3429 

10.12803 

9.86770 

0.73739 

KCI 

KNO 3 

1.3561 

10.13230 

10.19948 

1 . 5830 

KCI 

K 2 O 

0.63171 

9.80052 

9.93232 

0.85569 

KCI 

K 2 SO 4 

1.1686 

10.06768 

10.21586 

1 .6438 

KCIO 3 

KCI 

0.60833 

9.78414 

10.54948 

3.5439 

KCIO 4 

K 

0.28217 

9.45052 

10.26915 

1 .8584 

KCIO 4 

KCI 

0.53808 

9.73085 

10.46863 

2.9419 

KCIO 4 

K 2 O 

0.33991 

9.53137 

10.62802 

4.2464 

Kl 

— K 

0.23550 

9.37198 

10.54717 

3.5251 

Kl 

-- K 2 O 

0.28368 

9.45283 

9.58466 

0.38429 

K 2 O 

-- KCIO 3 

2.6022 

10.41534 

9.83353 

0.68160 

KzO 

^ K 2 CO 3 

1.4671 

10.16647 

9.50535 

0.32015 

K 2 O 

K 2 Cr 207 

3.1235 

10.49465 

9.67249 

0.47042 

K 2 O 

KHCO 3 

2.1257 

10.32751 

9.66822 

0.46582 

K 2 O 

KNO 3 

2. 1468 

10.33178 

9.90951 

0.81191 

KOH 

-- K 2 CO 3 

1.2317 

10.09049 

10.07601 

1.1913 

KOH 

^ K 2 O 

0.83944 

9.92399 

10.79362 

6.2176 

K2PtCl6 

^ K 

0.16083 

9.20638 
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GRAVIMETRIC FACTORS AND THEIR LOGARITHMS 


Log. of factor 
-10 

Factor 

POTASSIUM (Continued) 

K =39.096 

Factor 

Log. of factor 
-10 

10.54630 

3.5180 

KzRCIfi ^ K 2 CO 3 

0.28425 

9.45370 

10.51329 

3.2605 

KzPtCIs ^ KCI 

0.30670 

9.48671 

10.38526 

2.4281 

KzRCIs ^ KHCO 3 

0.41185 

9.61474 

10.38098 

2.4043 

KzPtCIs ^ KNO 3 

0.41593 

9.61902 

10.71277 

5.1614 

KzPtCU ^ K 2 O 

0.19375 

9.28723 

10.44561 

2.7900 

KzPtCle K 2 SO 4 

0.35842 

9.55439 

9.70963 

0.51242 

KzPtCIs ^ K2S04*Al2(S04)3-24H20 

1.9515 

10.29037 

9.68729 

0.48673 

KzPtCIfi ^ K2S04-Cr2(S04)3-24H20 

2.0545 

10.31271 

10.10069 

1.2609 

K 2 SO 4 K 2 CO 3 

0.79306 

9.89931 

9.93965 

0.87027 

K 2 SO 4 ^ KHCO 3 

1.1491 

10.06035 

9.80609 

0.63986 

K 2 SO 4 ^ KHSO 4 

1 . 5628 

10.19391 

10.01020 

1.0237 

K 2 SO 4 ^ KNO 2 

0.97679 

9.98980 

9.93538 

0.86175 

K 2 SO 4 ^ KNO 3 

1.1604 

10.06462 

10.34802 

2.2285 

K 2 SO 4 ^ K 

0.44874 

9.65198 

10.26716 

1.8500 

K 2 SO 4 K 2 O 

0.54055 

9.73284 

10.19879 

1.5805 

K 2 SO 4 ^ KzS 

0.63272 

9.80121 

9.78240 

0.60590 

MflzASzOy K 3 ASO 4 

1 .6504 

10.21760 

9.85230 

0.71171 

MgzAszOy K 2 HASO 4 

1 .4051 

10.14770 

9.60251 

0.40041 

Mn203 K2Mn04 

2.4974 

10.39749 

9.69851 

0.49947 

Mn203 ♦-» KMn 04 

2.0021 

10.30149 

9.64473 

0.44130 

MnS K 2 Mn 04 

2.2660 

10.35527 

9.74074 

0.55048 

MnS KMn 04 

1.8166 

10.25926 

9.14161 

0.13855 

N w KNO 3 

7.2176 

10.86839 

9.22650 

0.16846 

NH 3 KNO 3 

5.9361 

10.77350 

9.47247 

0.29680 

NO ^ KNO 3 

3.3692 

10.52753 

9.64992 

0.44661 

N 2 O 3 ^ KNO 2 

2.2391 

10.35008 

10.05947 

1.1468 

N 2 O 5 — K 2 O 

0.87202 

9.94053 

9.72769 

0.53418 

N 2 O 5 ^ KNO 3 

1.8720 

10.27231 

10.39738 

2.4968 

Pt K 

0.40051 

9.60262 

10.11705 

1.3093 

Ft ^ KCI 

0.76375 

9.88295 

10.31653 

2.0727 

Pt K 2 O 

0.48247 

9.68347 

9 . 59035 

0.38936 

SIO 2 ^ K 2 Si 03 

2.5683 

10.40965 

9.66224 

0.45945 

SO 3 K 2 SO 4 

PRASEODYMIUM 

Pr= 140.92 

2.1765 

10.33776 

10.06830 

1.1703 

PrzOa ^ Pr 

RHODIUM 

Rh=c 102.91 

0.85448 

9.93170 

9.42740 

0.26755 

Rh NajRhCle 

3.7377 

10.57260 

9.69173 

0.49173 

Rh RhCls 

RUBIDIUM 

Rb =65.48 

2.0336 

10.30827 

10.22449 

1.6768 

AgCI Rb 

0.59636 

9.77551 

10.07381 

1.1853 

AflCI RbCI 

0.84370 

9.92619 

9.61784 

0.41480 

Cl ^ Rb 

2.4108 

10.38216 

9.46716 

0.29320 

Cl RbCI 

3.4107 

10.53284 

9.84932 

0.70684 

Rb RbCI 

1.4148 

10.15068 

9.86934 

0.74018 

Rb ^ RbzCOs 

1.3510 

10.13066 

9.96115 

0.91442 

Rb RbzO 

1.0936 

10.03885 

9.80635 

0.64025 

Rb ^ Rb2S04 

1.5619 

10.19365 

10.02002 

1.0472 

RbCI w RbzCOa 

0.95495 

9.97998 

9.95703 

0.90580 

RbCI Rb2S04 

1.1040 

10.04297 
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GRAVIMETRIC FACTORS AND THEIR LOGARITHMS 


Log. of factor 

Factor 

RUBIDIUM (Continued) 

Factor 

Log. of factor 

-10 


Rb »85.48 


-10 

9.89669 

0.78831 

RbzCOs 

RbHCOj 

1 . 2685 

10.10331 

9.88817 

0.77299 

RbzO 

RbCI 

1.2937 

10.11183 

9.84520 

0.70017 

RbzO 

Rb 2 S 04 

1.4282 

10.15480 

10.52973 

3.3864 

RbzPtCle 

Rb 

0.29530 

9.47027 

10.37905 

2.3936 

RbzPtCle 

RbCI 

0.41778 

9.62095 

10.39907 

2.5065 

RbzPtClg 

RbzCOj 

0.39896 

9.60093 

10.29577 

1.9759 

RbzPtClg 4^ 

RbHCOs 

0.50610 

9.70423 

10.49088 

3.0966 

RbzPtClg ^ 

RbzO 

0.32294 

9.50912 

10.06299 

1 .1561 

Rb2S04 4— » 

RbzCOa 

0.86499 

9.93701 

9.95968 

0.91134 

Rb2S04 4- 

RbHCOs 

1.0973 

10.04032 



SELENIUM 





Se ==78.96 



9.78690 

0.61221 

Se ^ 

HzSeOa 

1.6334 

10.21310 

9,73611 

0.54464 

Se 4 -. 

H2Se04 

1.8361 

10.26389 

9.85224 

0.71161 

Se ^ 

SeOz 

1.4053 

10.14776 

9.79374 

0.62193 

Se 4-4 

SeOj 

1.6079 

10.20626 



SILICON 





Si =28.06 



10.42897 

2.6852 

BaSiFg 4-4 

SiF4 

0.37241 

9.57103 

10.66767 

4,6523 

BaSiFg 4-> 

SiOz 

0.21495 

9.33233 

10.32564 

2.1166 

KzSiFg ^ 

SiF4 

0.47246 

9.67436 

10.56433 

3.6672 

KzSiFg 

SiOz 

0.27269 

9.43567 

9.88607 

0.76925 

SiOz 4-4 

HzSiOa 

1.3000 

10.11393 

10.33050 

2.1404 

SiOz 4^ 

Si 

0.46720 

9.66950 

9.76130 

0.57717 

SiOz 4-4 

SiF* 

1 . 7326 

10.23870 

9.89743 

0.78964 

SiOz 4^ 

SiOj 

1 . 2664 

10.10257 

9.81451 

0.65246 

SiOz 4-4 

Si04 

1 . 5328 

10.18549 

10.22156 

1 .6656 

SiOz ^ 

SizO 

0.60040 

9.77844 

9.79590 

0.62503 

SiOz 4-. 

Si(OH)4 

1.5999 

10.20410 



SILVER 

Ag =107.880 



9.80278 

0.63501 

Ag 4-^ 

AgNOj 

1 . 5748 

10.19722 

9.96893 

0.93096 

Ag 4-. 

AgzO 

1.0742 

10.03107 

10.24075 

1.7408 

AgBr 4-» 

Ag 

0.57445 

9,75925 

10.12342 

1.3287 

AgCI -- 

Ag 

0.75263 

9.87658 

9.92620 

0.84371 

AgCI 4-^ 

AgNOa 

1.1852 

10.07380 

10.09235 

1.2369 

AgCI -- 

AgzO 

0.80844 

9.90765 

10.25372 

1.7936 

AgCI 4-. 

Br 

0.55754 

9.74628 

10.09383 

1.2412 

AgCN ^ 

Ag 

0.80569 

9.90617 

10.33776 

2.1765 

Agl 4-» 

Ag 

0.45945 

9.66224 

10.11176 

1.2935 

Ag3p04 4-» 

Ag 

0.77311 

9.88824 

10.14710 

1.4031 

A 04 P 2 O 7 4-» 

Ag 

0.71269 

9.85290 

9.86969 

0.74079 

Br ^ 

Ag 

1.3499 

^ 10.13031 

9.62895 

0.42555 

Br 4-4 

AgBr 

2.3499 

" 10.37105 

9.51676 

0.32867 

Cl 4 -. 

Ag 

3.0426 

10.48324 

9.39334 

0,24737 

Cl 4-> 

AgCI 

4.0426 

10.60666 

10.07059 

1.1765 

1 4 -^ 

Ag 

0.84998 

9.92941 

9.73283 

0.54055 

1 4 -^ 

Agl 

1.8500 

10.26717 



SODIUM 

Na =22.997 



10.02047 

1.0483 

Ag 4-» 

NaBr 

0.95396 

9.97953 

10.26613 

1.8456 

Ag 4-^ 

NaCl 

0.54184 

9.73387 

9.85709 

0-71956 

Ag 4 -^ 

Nal 

1 . 3897 

10.14291 
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GRAVIMETRIC FACTORS AND THEIR LOGARITHMS 


Log. of factor 

Factor 

SODIUM 

(Continued) 

Factor 

Log. of factor 

-10 


Na 

=22.997 


-10 

10.26122 

1 . 8248 

AgBr 

NaBr 

0.54800 

9.73878 

10.38954 

2.4521 

AgCI 

NaCI 

0.40781 

9.61046 

10.19485 

1.5662 

Agl 

^ Nal 

0.63849 

9.80515 

10.28872 

1.9441 

BaS 04 

^ NaHS04 

0.51437 

9.71128 

10.22800 

1 . 6905 

BaS04 

NaHS04*H20 

0.59156 

9.77200 

10.47574 

2.9905 

BaS04 

<-v NazS 

0.33439 

9.52426 

10.26758 

1.8517 

BaS04 

NazSOa 

0.54003 

9.73242 

9.96645 

0.92565 

BaS 04 

w Na2S03*7H20 

1 . 0803 

10.03355 

10.21568 

1.6432 

BaS04 

Na 2 S 04 

0.60858 

9.78432 

9.86000 

0.72443 

BaS04 

Na 2 SO 4 - 10 H 2 O 

1 . 3804 

10.14000 

9.84010 

0.69199 

B 2 O 3 

N 3 lz B 4 O 7 

1 .4451 

10.15990 

9.56247 

0.36515 

B 2 O 3 

<— *■ Na2B4O7*10H2O 

2.7386 

10.43753 

10.54096 

3.4751 

Br 

Na 

0.28776 

9.45904 

9.89016 

0.77654 

Br 

^ NaBr 

1.2878 

10.10984 

10.41131 

2.5782 

Br 

NazO 

0.38787 

9.58869 

9.97746 

0.94940 

CaCl 2 

^ NaCI 

1 .0533 

10.02254 

9.97507 

0.94421 

CaC 03 

-- NazCOa 

1.0591 

10.02493 

9.96829 

0.92959 

CaF 2 

NaF 

1.0757 

10.03171 

9.72349 

0.52904 

CaO 

NazCOs 

1 . 8902 

10.27651 

10.10866 

1 . 2843 

CaS 04 

^ NazCOa 

0.77864 

9.89134 

10.18803 

1.5418 

Cl 

Na 

0.64859 

9.81197 

9.78289 

0.60658 

Cl 

4 - NaCI 

1 .6486 

10.21711 

10.05838 

1.1439 

Cl 

-- NazO 

0.87422 

9.94162 

9.61823 

0.41517 

C 02 

NazCOa 

2.4086 

10.38177 

9.85120 

0.70991 

C 02 

^ NazO 

1 .4086 

10.14880 

10.08957 

1 . 2291 

H 3 B 03 

— NazBaOy 

0.81362 

9.91043 

9.81194 

0.64855 

H 3 B 03 

Na2B4O7-10H2O 

1.5419 

10.18806 

10.74186 

5.5190 

1 

Na 

0.18119 

9.25814 

9.92768 

0.84660 

1 

^ Nal 

.1812 

10.07232 

10.61225 

4 . 0950 

1 

NazO 

0.24420 

9.33775 

10.39835 

2.5024 

KBF 4 

Na2B4 07 

0.39962 

9.60165 

10.12072 

1 . 3204 

KBF 4 

Na2B4O7-10H2O 

0.75732 

9.87928 

9.96075 

0.91359 

Mg2As207 

^ NazHAsOj 

1.0946 

10.03925 

9.92167 

0.83496 

MgzAszOy 

Na 2 HAs 04 

1.1977 

10.07833 

9.91095 

0.81459 

MgCl 2 

^ NaCI 

1.2276 

10.08905 

9.83173 

0.67878 

MgzPzOy 

Na3P04 

1.4732 

10.16827 

9.89426 

0.78390 

MgzPzOy 

^ Na2HP04 

1.2757 

10.10574 

9.49240 

0.31074 

MgzPzOy 

w Na 2 HP 04 ' 12 H 2 0 

3.2181 

10.50760 

9.72616 

0.53231 

MqzPzOj 

NaNH4HP04-4H20 

1 .8786 

10.27384 

9.69808 

0.49898 

MgzPzOy 

Na 4 p 207*1 OHzO 

2.0041 

10.30192 

10.65080 

4.4751 

NaEr 

Na 

0.22346 

9.34920 

10.52115 

3.3201 

NaBr 

NazO 

0.30120 

9.47885 

10.40514 

2.5418 

NaCI 

^ Na 

0.39342 

9.59486 

10.04252 

1.1029 

NaCI 

NazCOa 

0.90673 

9.95748 

9.84246 

0.69576 

NaCI 

^ NaHCOj 

1.4373 

10.15754 

9.91561 

0.82340 

NaCI 

NazHP04 

1.2148 

10.08451 

10.27549 

1 .8858 

NaCI 

NazO 

0.53028 

9.72451 

9.91539 

0.82298 

NaCI 

«-> Na2S04 

1.2145 

10.08439 

9.87080 

0.74268 

NaClOa 

^ AgCI 

1.3465 

10.12920 

10.26035 

1 .8212 

NaClOj 

NaCI 

0.54910 

9.73965 

9.93161 

0.85431 

NaCl 04 

AgCI 

1.1705 

10.06839 

10.32116 

2.0949 

NaCI04 

^ NaCI 

0.47735 

9.67884 

10.36262 

2.3047 

Na2C03 

♦-» Na 

0.43389 

9.63738 

9.79993 

0.63086 

NazCOs 

NaHCOa 

1 . 5851 

10.20007 

10.23297 

1.7099 

NazCOa 

♦-> NazO 

0.58483 

9.76703 

10.12218 

1.3249 

NazCOa 

^ NaOH 

0.75478 

9,87782 
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IjOg. of factor 

Factor 

SODIUM (Continued) 

Fa(;tor 

Log. of factor 

-10 


Na =22.997 


-10 

10.56269 

3.6533 

NaHCOa ^ 

Na 

0.27372 

9.43731 

10.43304 

2.7104 

NaHCOa ^ 

Na 20 

0.36895 

9.56696 

10.81418 

6.5190 

Nal ^ 

Na 

0.15340 

9.18582 

10.68453 

4.8365 

Nal ^ 

Na 20 

0.20676 

9 . 31 547 

10.43812 

2.7424 

NaNOa 

Na 20 

0.36465 

9.56188 

10.12965 

1 . 3479 

NazO 

Na 

0.74191 

9.87035 

9.64012 

0.43663 

NazO 

Na2HP04 

2.2903 

10.35988 

9.56188 

0.36465 

NaaO 

•MaNOa 

2.7424 

10.43812 

9 . 88920 

0.77483 

Na^O 

NaOH 

1 . 2906 

10.11080 

9.97153 

0.93655 

Na4P207 *-* 

Na2HP04 

1 . 0677 

10.02847 

9.56967 

0.37125 

N 34 P 2 O 7 *-* 

Na 2 HP 04 - 12 H 20 

2.6963 

10.43033 

10.48975 

3.0885 

IMa2S04 

Na 

0.32378 

9.51025 

10.12713 

1 . 3401 

Na 2 S 04 ^ 

Na2C03 

0.74622 

9 . 87287 

9.69584 

0.49041 

IM 32004 

Na2CO3*10H2O 

2.0144 

10.30416 

10.36010 

2.2914 

Na2S04 

NazO 

0.43641 

9 . 63990 

9.21693 

0.16479 

N 

NaNOs 

6.0683 

10.78307 

9.30183 

0.20037 

NHa 

NaNOs 

4.9908 

10.69817 

8.91094 

0.081459 

NHa 

NaNH4HP04-4H20 

12.276 

1 1 . 08906 

9.54779 

0.35301 

NO ^ 

NaNOs 

2 . 8327 

10.45221 

9.80301 

0.63535 

N 2 O 5 

NaNOa 

1 . 5739 

10.19699 

10.24114 

1 .7424 

N 2 O 5 

NaaO 

0.57393 

9.75886 1 

9.69890 

0.49992 

P 2 O 5 

Na2HP04 

2.0003 

10.30110 

9.29704 

0.19817 

P 2 O 5 

Na2HP04-12H20 

5.0462 

10.70296 

9.53080 

0.33947 

P 2 O 5 

NaNH4HP04-4H20 

2.9458 

10.46920 

9.78928 

0.61558 

SO 2 ^ 

NaHSOa 

1 .6245 

10.21072 

9.70603 

0.50820 

SO 2 

NaaSOa 

1 . 9677 

10.29397 

9.40491 

0.25404 

SO 2 ^ 

Na2S03-7H20 

3.9364 

10.59509 

10.11107 

1 .2914 

SO 3 

Na 20 

0.77434 

9.88893 

9.75096 

0.56359 

SO 3 

Na2S04 

1.7743 

10.24904 



STRONTIUM 





Sr =87.63 



9.47435 

0,29809 

CO 2 

SrCOa 

3.3547 

10.52565 

9.88793 

0,77256 

SO 3 

SrO 

1 . 2944 

10.11207 

9.63933 

0.43584 

SO 3 

SrS04 

2.2944 

10.36067 

9.61704 

0.41404 

Sr ^ 

Sr(N03)2 

2.4152 

10.38296 

10.22655 

1.6848 

SrC 03 

Sr 

0.59354 

9.77345 

9.96905 

0.93122 

SrC03 ^ 

SrClz 

1.0739 

10.03095 

9.84768 

0,70417 

SrCOa — 

Sr(HC03)2 

1 .4201 

10.15232 

9.84359 

0.69758 

SrCOj 

Sr(N03)2 

1.4335 

10.15641 

10.07283 

1.1826 

SrO 4-4 

Sr 

0.84560 

9.92717 

9.81534 

0.65364 

SrO 

SrCIz 

1.5299 

10.18466 

9.84628 

0.70191 

SrO 4 - 

SrCOs 

1 .4247 

10.15372 

9.69396 

0.49426 

SrO 4 - 

Sr(HC03)2 

2.0232 

10.30604 

9.68988 

0.48964 

SrO 4 ^ 

Sr(N03)2 

2.0423 

10.31012 

10.32143 

2.0962 

SrS04 4 -. 

Sr 

0.47705 

9.67857 

10.06394 

1.1586 

SrS04 4-4 

SrClz 

0.86311 

9.93606 

10.09488 

1.2442 

SrS04 ^ 

SrC 03 

0.80375 

9. 9051 2 

9.93848 

0.86791 

SrS 04 4-* 

Sr (N 03)2 

1.1522 

10.06152 

10.24860 

1.7726 

SrS04 

SrO 

0.56416 

9.75140 



SULFUR 

S =32.06 



10.38136 

2.4064 

AS 2 S 3 4 — » 

HzS 

0.41556 

9.61864 

10.40785 

2.5577 

AS 2 S 3 4-4 

S 

0.39098 

9.59215 

10.59010 

3.8913 

BaS 04 4-^ 

FeSz 

0.25698 

9.40990 

10.83569 

6.8499 

BaS04 

HzS 

0.14599 

9.16431 
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Log. of factor 

Factor 

SULFUR (Continued) 

Factor 

LiOg. of factor 

-10 


S ^32.06 


~10 

10.45392 

2.8439 

BaS04 

> HzSOj 

0.35162 

9.54608 

10.37658 

2.3800 

BaS04 

HzS04 

0.42017 

9.62342 

10.86217 

7.2807 

BaS04 

S 

0.13735 

6.13783 

10.56155 

3.6438 

BaS 04 * *■ 

SOz 

0.27444 

9.43845 

10.46472 

2.9156 

BaS04 *-* 

SO 3 

0.34299 

9.53528 

10.38560 

2.4299 

BaS 04 ^ 

SO 4 

0.41153 

9.61440 

10.62733 

4.2397 

CdS ^ 

HzS 

0.23587 

9.37267 

10.65381 

4.5062 

CdS 

S 

0.22191 

9.34619 

10.08815 

1 . 2250 

H 2 SO 4 ^ 

SO 3 

0.81631 

9.91185 

10.21762 

1 . 6505 

(NH4)2S04 ^ 

SO 3 

0.60587 

9.78238 

10.12947 

1 . 3473 

(NH4)2S04 ^ 

HzS04 

0.74221 

9.87053 

10.37096 

2.3494 

SO 3 

HzS 

0.42563 

9.62904 


‘ 

TANTALUM 





Ta =180.88 



9.91323 

0.81891 

Ta 

TazOs 

1.2211 

10.08677 

9.70331 

0.50502 

Ta 

TaCis 

1.9801 

10.29669 

9.79007 

0.61670 

Ta 205 

TaCIs 

1.6215 

10.20993 

10.01602 

1.0376 

Ta205 

Ta 204 

0.96378 

9.98398 



TELLURIUM 





Te =127.61 



9.81892 

0.65905 

Te 

H2Te04 

1.5173 

10.18108 

9.74480 

0.55565 

Te ^ 

H 2 Te 04 - 2 Hz 0 

1.7997 

10.25520 

9.90282 

0.79951 

Te *-* 

TeOz 

1.2508 

10.09718 

9.86134 

0.72667 

Te ^ 

Te03 

1.3761 

10.13866 

10.19436 

1.5645 

(Te 02 ) 2 S 03 

Te 

0.63920 

9.80564 



THALLIUM 





Tl =204.39 



9.94051 

0.87199 

Tl 4 -^ 

TI 2 CO 3 

1.1468 

10.05949 

9.93053 

0.85217 

T! 

TICI 

1.1735 

10.06947 

9.79023 

0.61692 

Tl 

Til 

1.6210 

10.20977 

9.88493 

0.76724 

Tl 

TINO 3 

1.3034 

10.11507 

9.98333 

0.96233 

Tl ^ 

TIzO 

1.0391 

10.01667 

10.10850 

1.2838 

Tl2Cr04 ^ 

Tl 

0.77894 

9.89150 

10.16877 

1.4749 

TIHSO 4 

Tl 

0.67801 

9.83123 

10.30060 

1.9980 

TIzPtCle ^ 

Tl 

5.0049 

9.69940 

10.23113 

1.7027 

TIzPtCle ^ 

TICI 

0.58732 

9.76887 

10.24111 

1.7423 

TUPtCIs 

TI 2 CO 3 

0.57397 

9.75889 

10.09083 

1.2326 

TliPtCle 

Til 

0.81129 

9.90917 

10.18553 

1.5330 

TIzPtCle ^ 

TINO 3 

0.65234 

9.81447 

10.28393 

1.9228 

Tl 2 PtCl 6 

TIzO 

0.52008 

9.71607 

10.20894 

1.6178 

TIzPtCIfi 

TI 2 SO 4 

0.61811 

9.79106 

10.091G6 

1.2350 

TI 2 SO 4 

Tl 

0.80972 

9.90834 



THORIUM 

Th =232.12 



10.05609 

1.1379 

ThOz ^ 

Th 

0.87884 

9.94391 

9.84899 

0.70630 

ThOz ^ 

ThCU 

1.4158 

10.15101 

9.65224 

0.44900 

ThOz ^ 

Th(N03)4*6H20 

2.2272 

10.34776 


9.79658 


0.62601 


TIN 

Sn »U8.70 

Sn ♦-» SnClz 


1 . 5974 


10.20342 
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Log. of factor 

Factor 

TIN (ContinueH) 

Factor 

LiOg. of factor 

-10 


8n =U8.70 


-10 

9.72102 

0.52605 

Sn 

SnCiz-ZHzO 

1 .9010 

10.27898 

9.65860 

0.45561 

Sn 

SnCU 

2.1948 

10.34140 

9.50917 

0.32298 

Sn *-* 

SnCl 4 -(NH 4 CI )2 

3.0962 

10.49083 

9.94508 

0.88122 

Sn 4 - 

SnO 

1.1348 

10.05492 

9.89634 

0.78766 

Sn 4 -^ 

SnOz 

1 .2696 

10.10366 

9.90024 

0.79477 

Sn 02 

SnClz 

1 .2582 

10.09976 

9.82469 

0.66786 

SnOz 

SnCl 2 - 2 H 20 

1.4973 

10.17531 

9.76226 

0.57844 

Sn 02 

SnCU 

1.7288 

10.23774 

9.61283 

0.41005 

SnOz 

SnCl4-(NH4CI)2 

2.4388 

10.38717 

10.04875 

1.1188 

SnOx 

SnO 

0.89383 

9.95125 



TITANIUM 





Ti »47.90 



10.22221 

1.6681 

TiOz ^ 

Ti 

0.59950 

9.77779 



TUNGSTEN 





W -183.92 



10.06966 

1.1740 

WO 2 

W 

0.85180 

9.93034 

10.10071 

1.2610 

WO 3 

W 

0.79303 

9.89929 



URANIUM 





U =238.07 



10.05477 

1.1344 

UO 2 w 

U 

0.88151 

9.94523 

10.07159 

1.1792 

UjOs 

U 

0.84802 

9.92841 

10.01682 

1 . 0395 

U 3 O 8 

UO 2 

0.96200 

9.98318 

9.74744 

0.55903 

U 3 O 8 - 

U02(N03)z-6H20 

1 .7888 

10.25256 

10.17605 

1.4999 

U 2 P 2 O,, -> 

U 

0.66673 

9.82395 

10.12128 

1 . 3221 

U 2 p 20 n ^ 

UOz 

0.75635 

9.87872 



VANADIUM 





V =50.95 



10.25166 

1.7851 

V 2 O 5 

V 

0.56020 

9.74834 

9.89829 

0.79121 

VzOs w 

VO 4 

1 . 2639 

10.10171 



YTTERBIUM 





Yb =173.04 



10.05641 

1.1387 

YbjOj ^ 

Yb 

0.87820 

9.94359 



ZINC 

Zn =65.38 



10.37940 

2.3955 

BaS 04 

ZnS 

0.41744 

9.62060 

9.90942 

0.81175 

BaS 04 

ZnS04-7H20 

1.2319 

10.09058 

9.90493 

0.80339 

Zn ^ 

ZnO 

1 .2447 

10.09507 

10.43595 

2.7287 

2nNH4P04 

Zn 

0.36648 

9.56405 

10.34088 

2 iy22 

ZnNH4P04 ^ 

ZnO 

0.45616 

9.65912 

9.77604 

0.59709 

ZnO *-* 

ZnClz 

1.6748 

10.22396 

9.81229 

0.O4907 

ZnO 

ZnC03 

1.5407 

10.18771 

9.45180 

0.28301 

ZnO 

ZnS04*7Hz0 

3.5335 

10.54820 

10.36743 

2.3304 

Zn2P207 

Zn 

0.42912 

9.63257 

10.27235 

1 .8722 

Zn2p207 

ZnO 

0.53413 

9.72765 

10.17329 

1.4904 

ZnS 

Zn 

0.67098 

9.82671 

10.07822 

1.1973 

ZnS ^ 

ZnO 

0.83518 

9.92178 

9.53002 

0.33886 

ZnS ^ 

ZnS04-7HzO 

2.9511 

10.46998 



ZIRCONIUM 





Zr =91.22 



'10.13059 

1.3508 

ZrOz -- 

Zr 

0.74030 

9.86941 

9.66714 

0.46467 

ZrOz ^ 

ZrPzOz 

2,1521 

10,33286 
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CUPROUS OXIDE AND COPPER EQUIVALENT OF 
DEXTROSE, INVERT SUGAR, LACTOSE AND MALTOSE * 

Method of Munson and Walker, Jour, Amer, Chem. Soc. 28, 663, (1906). 

Twenty five ml. (25 ml.) of Fehling Solution A and 25 ml. of Fehling Solution B as 
modified by the Assoc, of Official Agricultural Chemists (for preparation of these solu- 
tions see under Special Reagents and Solutions) are added to 50 ml. of the sugar solution 
in a 400 ml. beaker (when a smaller volume of sugar solution must be used, sufficient 
water must be added to make the final volume of solution 100 ml.) and the mixture 
heated at such a rate that a boiling temperature is obtained in four minutes and the 
boiling continued for exactly two minutes longer, keeping the beaker covered with a 
watch glass throughout the entire time of heating; the mixture is immediately filtered 
with suction through a Gooch crucible, washing the precipitated cuprous oxide first 
with water at 60°C., then with 10 ml. of alcohol and finally with 100 ml. of ether; after 
drying for 30 minutes at 100°C. and cooling in a desiccator it is weighed as cuprous 
oxide. 


(Values in the Table Expressed in Milligrams) 


Cuprous Oxide 

Copper 

Dextrose 

I overt 

Lactose 

Maltose 

(CuaO) 

(Cu) 

(d-Glucose) 

Sugar 

CuHzzOn +H2O C^^n2zOu 4-H2O 

10 

8.9 

4.0 

4.5 

6.3 

6.2 

11 

9.8 

4.5 

5.0 

6.9 

7.0 

12 

10.7 

4.9 

5.4 

7.5 

7.9 

13 

11.5 

5.3 

5.8 

8.2 

8.7 

14 

12.4 

5.7 

6.3 

8.8 

9.5 

15 

13.3 

6.2 

6.7 

9.4 

10.4 

16 

14.2 

6.6 

7.2 

10.0 

11.2 

17 

15.1 

7.0 

7.6 

10.7 

12.0 1 

18 

16.0 

7.5 

8.1 

11.3 

12.9 

19 

16.9 

7.9 

8.5 

11.9 

13.7 

20 

17.8 

8.3 

8.9 

12.5 

14.6 

21 

18.7 

8.7 

9.4 

13.2 

15.4 

22 

19.5 

9.2 

9.8 

13.8 

16.2 

23 

20.4 

9.6 

10.3 

14.4 

17.1 

24 

21.3 

10.0 

10.7 

15.0 

17.9 

25 

22.2 

10.5 

11.2 

15.7 

18.7 

26 

23.1 

10.9 

11.6 

16.3 

19.6 

27 

24.0 

11.3 

12.0 

16.9 

20.4 

28 

24.9 

11.8 

12.5 

17.6 

21.2 

29 

25.8 

12.2 

12.9 

18.2 

22.1 

30 

26.6 

12.6 

13.4 

18.8 

22.9 

31 

27.5 

13.1 

13.8 

19.4 

23.7 

32 

28.4 

13.5 

14.3 

20.1 

24.6 

33 

29.3 

13.9 

14.7 

20.7 

25.4 

34 

30.2 

14.3 

15.2 

21.4 

26.2 

35 

31.1 

14.8 

15.6 

22.1 

27.1 

36 

32.0 

15.2 

16.1 

22.8 

27.9 

37 

32.9 

15.6 

16.5 

23.5 

28.7 

38 

33.8 

16.1 

16.9 

24.2 

29.6 

39 

34.6 

16.5 

17.4 

24.8 

30.4 

40 

35.5 

16.9 

17.8 

25.5 

31.3 

41 

36.4 

17.4 

18.3 

26.2 

32.1 

42 

37.3 

17.8 

18.7 

26.9 

32.9 

43 

38.2 

18.2 

19.2 

27.6 

33.8 

44 

39.1 

18.7 

19.6 

28.3 

34.6 

45 

40.0 

19.1 

20.1 

28.9 

35.4 

46 

40.9 

19.6 

20.5 

29.6 

36.3 

47 

41.7 

20.0 

21.0 

30.3 

37.1 

48 

42.6 

20.4 

21.4 

31.0 

37.9 

49 

43.5 

20.9 

21.9 

31.7 

38.8 

50 

44.4 

21.3 

22.3 

32.3 

39.6 

51 

45.3 

21.7 

22.8 

33.0 

40.4 

52 

46.2 

22.2 

23.2 

33.7 

41.3 

53 

47.1 

22.6 

23.7 

34.4 

42.1 

54 

48.0 

23.0 

24.1 

35.1 

42.9 


* For better values see following table of values by Hammond, 
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CUPROUS OXIDE AND COPPER EQUIVALENT OF DEXTROSE, INVERT 
SUGAR, LACTOSE AND MALTOSE 


Cuprous Oxide 

Copper 

Dextrose 

Invert 

Lactose 

Maltose 

(GuzO) 

(Gu) 

(d-Glucose) 

Sugar 

CuHzzOu +HzO 

Cl zHzzOi 1 -i'HzC 

55 

48.9 

23.5 

24.6 

35.8 

43.8 

56 

49.7 

23.9 

25.0 

36.4 

44.6 

57 

50.6 

24.3 

25.5 

37.1 

45.4 

58 

51.5 

24.8 

25.9 

37.8 

46.3 

59 

52.4 

25.2 

26.4 

38.5 

47.1 

60 

53.3 

25.6 

26.8 

39.2 

48.0 

61 

54.2 

.26.1 

27.3 

39.9 

48.8 

62 

55.1 

26.5 

27.7 

40.5 

49.6 

63 

56.0 

27.0 

28.2 

41.2 

50.5 

64 

56.8 

27.4 

* 28.6 

41.9 

51.3 

65 

57.7 

27.8 

29.1 

42.6 

52.1 

66 

58.6 

28.3 

29.5 

43.3 

53.0 

67 

59.5 

28.7 

30.0 

44.0 

53.8 

68 

60.4 

29.2 

30.4 

44.7 

54.6 

69 

61.3 

29.6 

30.9 

45.3 

55.5 

70 

62.2 

30.0 

31.3 

46.0 

56.3 

71 

63.1 

30.5 

31.8 

46.7 

57.1 

72 

64.0 

30.9 

32.3 

47.4 

58.0 

73 

64.8 

31.4 

32.7 

48.1 

58.8 

74 

65.7 

31.8 

33.2 

48.8 

59.6 

75 

66.6 

32.2 

33.6 

49.4 

60.5 

76 

67.5 

32.7 

34.1 

50. 1 

61.3 

77 

68.4 

33.1 

34.5 

50.8 

62.1 

78 

69.3 

33.6 

35.0 

51 .5 

63.0 

79 

70.2 

34.0 

35.4 

52.2 

63.8 

80 

71.1 

34.4 

35.9 

52.9 

64.6 

81 

71 .9 

34.9 

36.3 

53.6 

65.5 

82 

72.8 

35.3 

36.8 

54.2 

66.3 

83 

73.7 

35.8 

37.3 

54.9 

67.1 

84 

74.6 

36.2 

37.7 

55.6 

68.0 

85 

75.5 

36.7 

38.2 

56.3 

68.8 

86 

76.4 

37.1 

38.6 

57.0 

69.7 

87 

77,3 

37.5 

39.1 

57.7 

70.5 

88 

78.2 

38.0 

39.5 

58.4 

71.3 

89 

79.1 

38.4 

40.0 

59.0 

72.2 

90 

79.9 

38.9 

40.4 

59.7 

73.0 

91 

80.8 

39,3 

40.9 

60.4 

73.8 

92 

81.7 

39.8 

41.4 

61.1 

74.7 

93 

82.6 

40.2 

41.8 

61.8 

75.5 

94 

83.5 

40.6 

42.3 

62.5 

76.3 

95 

84.4 

41.1 

42.7 

63.2 

77.2 

96 

85.3 

41.5 

43.2 

63.8 

78.0 

97 

86.2 

42.0 

43.7 

64.5 

78.8 

98 

87.1 

42.4 

44.1 

65.2 

79.7 

99 

87.9 

42.9 

44.6 

65.9 

80.5 

100 

88.8 

43.3 

45.0 

66.6 

81.3 

101 

89.7 

43.8 

45.5 

67.3 

82.2 

102 

90.6 

44.2 

46.0 

68.0 

83.0 

103 

91.5 

44.7 

46.4 

68.7 

83.8 

104 

92.4 

45.1 

46.9 

69.3 

84.7 

105 

93.3 

45.5 

47.3 

70.0 

85.5 

106 

94.2 

46.0 

47.8 

70.7 

86.3 

107 

95.0 

46.4 

48.3 

71.4 

87.2 

108 

95.9 

46.9 

48.7 

72.1 

88.0 

109 

96.8 

47.3 

49.2 

72.8 

88.8 

110 

97.7 

47.8 

49.6 

73.5 

89.7 

111 

98.6 

48.2 

50.1 

74.2 

90.5 

112 

99.5 

48.7 

50.6 

74.8 

91.3 

113 

100.4 

49.1 

51.1 

75.5 

92.2 

114 

101.3 

49.6 

51.5 

76.2 

93.0 

115 

102.2 

50.0 

51.9 

76.9 

93.9 

116 

103.0 

50.5 

52.4 

77.6 

94.7 




UM 


CUPROUS OXIDE AND COPPER EQUIVALENT OF DEXTROSE, INVERT 
SUGAR, LACTOSE AND MALTOSE 


Cuprous Oxide 

Copper 

Dextrose 

Invert 

Lactose 

Maltose 

(GuzO) 

(Cu) 

(d-Glucose) 

Sugar 

C 12 H 22 O 11 +H 2 O 

C,2H220n +H 2 O 

117 

'l03.9 

50.9 

52.9 

78.3 

95.5 

118 

104,8 

51.4 

53.3 

79.0 

96.4 

119 

105.7 

51.8 

53.8 

79.6 

97.2 

120 

106,6 

52.3 

54.3 

80.3 

98.0 

121 

107.5 

52.7 

54.7 

81.0 

98.9 

122 

108.4 

53.2 

55.2 

81.7 

99.7 

123 

109.3 

53.6 

55.7 

82.4 

100.5 

124 

110.1 

54.1 

56.1 

83.1 

101.4 

125 

111.0 

54.5 

56.6 

83.8 

102.2 

126 

111.9 

55.0 

• 57.0 

84.5 

103.0 

127 

112.8 

55.4 

57.5 

85.1 

103.9 

128 

113.7 

55.9 

58.0 

85.8 

104.7 

129 

114.6 

56.3 

58.4 

86.5 

105.5 

130 

115.6 

56.8 

58.9 

87.2 

10^.4 

131 

116.4 

57.2 

59.4 

87.9 

107.2 

132 

117.3 

57.7 

59.8 

88.6 

108.0 

133 

118.1 

58.1 

60.3 

89.3 

108.9 

134 

119.0 

58.6 

60.8 

90.0 

109.7 

135 

119.9 

59.0 

61.2 

90.6 

110.5 

136 

120.8 

59.5 

61.7 

91 .3 

111.4 

137 

121.7 

60.0 

62.2 

92.0 

112.2 

138 

122.6 

60.4 

62.6 

92.7 

113.0 

139 

123.5 

60.9 

63.1 

93.4 

113.9 

140 

124.4 

61.3 

63.6 

94.1 

114.7 

141 

125.2 

61.8 

64.0 

94.8 

115.5 

142 

126.1 

62.2 

64.5 

95.5 

116.4 

143 

127.0 

62.7 

65.0 

96.1 

117.2 

144 

127.9 

63.1 

65.4 

96.8 

118.0 

145 

128.8 

63.6 

65.9 

97.5 

118.9 

146 

129.7 

64.0 

66.4 

98.2 

119.7 

147 

130.6 

64.5 

66.9 

98.9 

120.5 

148 

131.5 

65.0 

67.3 

99.6 

121.4 

149 

132.4 

65.4 

67.8 

100.3 

122.2 

150 

133.2 

65.9 

68.3 

101.0 

123.0 

151 

134.1 

66.3 

68.7 

101.6 

123.9 

152 

135.0 

66.8 

69.2 

102,3 

124.7 

153 

135.9 

67.2 

69.7 

103.0 

125.5 

154 

136.8 

67.7 

70.1 

103.7 

126.4 

155 

137.7 

68.2 

70.6 

104.4 

127.2 

156 

138.6 

68.6 

71.1 

105.1 

128.0 

157 

139.5 

69.1 

71.6 

105.8 

128.9 

158 

140.3 

69.5 

72.0 

106.5 

129.7 

159 

141.2 

70.0 

72.5 

107.2 

130.5 

160 

142.1 

70.4 

73.0 

107.9 

131.4 

161 

143.0 

70.9 

73.4 

108.5 

132.2 

162 

143.9 

71.4 

73.9 

109.2 

133.0 

163 

144.8 

71.8 

74.4 

109.9 

133.9 

164 

145.7 

72.3 

74.9 

110.6 

134.7 

165 

146.6 

72.8 

75.3 

111.3 

135.5 

166 

147.5 

73.2 

75.8 

112.0 

136.4 

167 

148.3 

73.7 

76.3 

112.7 

137.2 

168 

149.2 

74.1 

76.8 

113.4 

138.0 

169 

150.1 

74.6 

77.2 

114.1 

138.9 

170 

151 .0 

75.1 

77.7 

114.8 

139.7 

171 

151.9 

75.5 

78.2 

115.4 

140.5 

172 

152.8 

76.0 

78.7 

116.1 

141.4 

173 

153.7 

76.4 

79.1 

116.8 

142.2 

174 

154.6 

76.9 

79.6 

117.5 

143.0 

176 

165.5 

77.4 

80.1 

118.2 

143.9 

176 

156.3 

77.8 

80.6 

118.9 

144.7 

177 

157.2 

78.3 

81.0 

119.6 

145.5 

178 

158.1 

78.8 

81.5 

120.3 

146.4 
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CUPROUS OXIDE AND COPPER EQUIVALENT OF DEXTROSE, INVERT 
SUGAR, LACTOSE AND MALTOSE 


Cuprous Oxide 

Copper 

(Cu) 

Dextrose 

Invert 

Lactose 

Maltose 

(CuzO) 

(d-Glucose^ 

Sugar 

CizHzzOn +H 2 O 

C 12 H 22 D 11 +H 2 O 

179 

159.0 

79.2 

82.0 

121 .0 

147.2 

180 

159.9 

79.7 

82.5 

121.6 

148.0 

181 

160.8 

80.1 

82.9 

122.3 

148.9 

182 

161.7 

80.6 

83.4 

123.1 

149.7 

183 

162.6 

81.1 

83.9 

123.7 

150.5 

184 

163.4 

81.5 

84.4 

124.3 

151 .4 

185 

164.3 

82.0 

84.9 

125.1 

152.2 

186 

165.2 

82.5 

85.3 

125.8 

153.0 

187 

166.1 

82.9 

85.8 

126.5 

153.9 

188 

167.0 

83.4 

86.3 

127.2 

154.7 

189 

167.9 

83.9 

86.8 

127.9 

155.5 

190 

168.8 

84.3 

87.2 

128.5 

156.4 

191 

169.7 

84.8 

87.7 

129.2 

157.2 

192 

170.5 

85.3 

88.2 

129.9 

158.0 

193 

171 .4 

85.7 

88.7 

130.6 

158.9 

194 

172.3 

86.2 

89.2 

131.3 

159.7 

195 

173.2 

86.7 

89.6 

132.0 

160.5 

196 

174.1 

87.1 

90.1 

132.7 

161.4 

197 

175.0 

87.6 

90.6 

133.4 

162.2 

198 

175.9 

88. 1 

91.1 

134.1 

163.0 

199 

176.8 

88.5 

91.6 

134.8 

163.9 

200 

177.7 

89.0 

92.0 

135.4 

164.7 

201 

178.5 

89.5 

92.5 

136.1 

165.5 

202 

179.4 

89.9 

93.0 

136.8 

166.4 

203 

180.3 

90.4 

93.5 

137.5 

167.2 

204 

181 .2 

90.9 

94.0 

138.2 

168.0 

205 

182.1 

91 .4 

94.5 

138.9 

168.9 

206 

183.0 

91.8 

94.9 

139.6 

169.7 

207 

183.9 

92.3 

95.4 

140.3 

170.5 

208 

184.8 

92.8 

95.9 

141 .0 

171.4 

209 

185.6 

93.2 

96.4 

141.7 

172.2 

210 

186.5 

93.7 

96.9 

142.3 

173.0 

211 

187.4 

94.2 

97.4 

143.0 

173.8 

212 

188.3 

94.6 

97.8 

143.7 

174.7 

213 

189.2 

95.1 

98.3 

144.4 

175.5 

214 

190.1 

95.6 

98.8 

145.1 

176.4 

215 

191.0 

96. 1 

99.3 

145.8 

177.2 

216 

191 .9 

96.5 

99.8 

146.5 

178.0 

217 

192.8 

97.0 

100.3 

147.2 

178.9 

218 

193.6 

97.5 

100.8 

147.9 

179.7 

219 

194.5 

98.0 

101.2 

148.6 

180.5 

220 

195.4 

98.4 

101 .7 

149.3 

181.4 

221 

196.3 

98.9 

102.2 

150.0 

182.2 

222 

197.2 

99.4 

102.7 

150.7 

183.0 

223 

198.1 

99.9 

103.2 

151 .3 

183.9 

224 

199.0 

100.3 

103.7 

152.0 

184.7 

225 

199.9 

100.8 

104.2 

152.7 

185.5 

226 

200.7 

101.3 

104.6 

153.4 

186.4 

227 

201.6 

101.8 

105.1 

154.1 

187.2 

228 

202.5 

102.2 

105.6 

154.8 

188.0 

229 

203.4 

102.7 

106.1 

155.5 

188.8 

230 

204.3 

103.2 

106.6 

156.2 

189.7 

231 

205.2 

103.7 

107.1 

156.9 

190.5 

232 

206.1 

104.1 

107.6 

157.6 

191.3 

233 

207.0 

104.6 

108.1 

158.3 

192.2 

234 

207.9 

105.1 

108.6 

159.0 

193.0 

235 

208.7 

105.6 

109.1 

159.6 

193.8 

236 

209.6 

106.0 

109.5 

160.3 

194.7 

237 

210.5 

106.5 

110.0 

161 .0 

195.5 

238 

211.4 

107.0 

110.5 

161.7 

196.3 

239 

212.3 

107.5 

111.0 

162.4 

197.2 

240 

213.2 

108.0 

111.5 

163.1 

198.0 
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CUPROUS OXIDE AND COPPER EQUIVALENT OF DEXTROSE, INVERT 
SUGAR, LACTOSE AND MALTOSE 


Cuprous Oxide 

Copper 

(Cu) 

Dextrose 

Invert 

Lactose 

Maltose 

(CuzO) 

(d-Glucose) 

Sugar 

C 12 II 22 U 11 4-H2O C 12 H. 22 D 11 +H 2 O 

241 

214.1 

108.4 

112.0 

163.8 

198.8 

242 

215.0 

108.9 

112.5 

164.5 

199.7 

243 

215.8 

109.4 

113.0 

165.2 

200.5 

244 

216.7 

109.9 

113.5 

165.9 

201.3 

245 

217.6 

110.4 

114.0 

166.6 

202.2 

246 

218.5 

110.8 

114.5 

167.3 

203.0 

247 

219.4 

111.3 

115.0 

168.0 

203.8 

248 

220.3 

111.8 

115.4 

168.7 

204.7 

249 

221 .2 

112.3 

115.9 

169.4 

205.5 

250 

222.1 

112.8 

116.4 

170.1 

206.3 

251 

223.0 

113.2 

116.9 

170.8 

207.2 

252 

223.8 

113.7 

117.4 

171.5 

208.0 

253 

224.7 

114.2 

117.9 

172.1 

208.8 

254 

225.6 

114.7 

118.4 

172.8 

209.7 

255 

226.5 

115.2 

118.9 

173.5 

210.5 

256 

227.4 

115.7 

119.4 

174.2 

211.3 

257 

228.3 

116.1 

119.9 

174.9 

212.2 

258 

229.2 

116.6 

120.4 

175.6 

213.0 

259 

230.1 

117.1 

120.9 

176.3 

213.8 

260 

231.0 

117.6 

121 .4 

177.0 

214.7 

261 

231.8 

118.1 

121.9 

177.7 

215.5 

262 

232.7 

118.6 

122.4 

178.4 

216.3 

263 

233.6 

119.0 

122.9 

179.1 

217.2 

264 

234.5 

119.5 

123.4 

179.8 

218.0 

265 

235.4 

120.0 

123.9 

180.5 

218.8 

266 

236.3 

120.5 

124.4 

181.2 

219.7 

267 

237.2 

121.0 

124.9 

181.9 

220.5 

268 

238.1 

121.5 

125.4 

182.6 

221.3 

269 

238.9 

122.0 

125.9 

183.3 

222.1 

270 

239.8 

122.5 

126.4 

184.0 

223.0 

271 

240.7 

122.9 

126.9 

184.6 

223.8 

272 

241.6 

123.4 

127.4 

185.3 

224.6 

273 

242.5 

123.9 

127.9 

186.0 

225.5 

274 

243.4 

124.4 

128.4 

186.7 

226.3 

276 

244.3 

124.9 

128.9 

187.4 

227.1 

276 

245.2 

125.4 

129.4 

188.1 

228.0 

277 

246.1 

125.9 

129.9 

188.8 

228.8 

278 

246.9 

126.4 

130.4 

189.5 

229.6 

279 

247.8 

126.9 

130.9 

190.2 

230.5 

280 

248.7 

127.3 

131.4 

190.9 

231.3 

281 

249.6 

127.8 

131.9 

191.6 

232.1 

282 

250.5 

128.3 

132.4 

192.3 

233.0 

283 

251 .4 

128.8 

132.9 

193.0 

233.8 

284 

252.3 

129.3 

133.4 

193.7 

234.6 

285 

253.2 

129.8 

133.9 

194.4 

235.5 

286 

254.0 

130.3 

134.4 

195.1 

236.3 

287 

254.9 

130.8 

134.9 

195.8 

237.1 

288 

255.8 

131.3 

135.4 

196.5 

238.0 

289 

256.7 

131.8 

135.9 

197.1 

238.8 

290 

257.6 

132.3 

136.4 

197.8 

239.6 

291 

258.5 

132.7 

136.9 

198.5 

240.5 

292 

259.4 

133.2 

137.4 

199.2 

241.3 

293 

260.3 

133.7 

137.9 

199.9 

242.1 

294 

261.2 

134.2 

138.4 

200.6 

242.9 

295 

262.0 

134.7 

138.9 

201.3 

243.8 

296 

262.9 

135.2 

139.4 

202.0 

244.6 

297 

263.8 

135.7 

140.0 

202.7 

246.4 

298 

264.7 

136.2 

140.5 

203.4 

246.3 

299 

265.6 

136.7 

141.0 

204.1 

247.1 

300 

266.5 

137.2 

141.5 

204.8 

247.9 

301 

267.4 

137.7 

142.0 

205.5 

248.8 

302 

268.3 

138.2 

142.5 

206.2 

249.6 




^229 


CUPROUS OXIDE AND COPPER EQUIVALENT OF DEXTROSE, INVERT 
SUGAR, LACTOSE AND MALTOSE 


Cuprous Oxide 

Copper 

Dextrose 

Invert 

Lactose 

Maltose 

(CuzO) 

(Cu) 

(flt-Glucose) 

Sugar 

CtzHzzOti -j-HzO 

Ci.HzzO,, +H20 

303 

269.1 

138.7 

143.0 

206.9 

250.4 

304 

270.0 

139.2 

143.5 

207.6 

251.3 

305 

270.9 

139.7 

144.0 

208.3 

252.1 

306 

271.8 

140.2 

144.5 

209.0 

252.9 

307 

272.7 

140.7 

145.0 

209.7 

253.8 

308 

273.6 

141.2 

145.5 

210.4 

254.6 

309 

274.5 

141.7 

146.1 

211.1 

255.4 

310 

275.4 

142.2 

146.6 

211.8 

256.3 

311 

276.3 

142.7 

147.1 

212.5 

257.1 

312 

277.1 

143.2 

147.6 

213.2 

257.9 

313 

278.0 

143.7 

148.1 

213.9 

258.8 

314 

278.9 

144.2 

148.6 

214.6 

259.6 

315 

279.8 

144.7 

149.1 

215.3 

260.4 

316 

280.7 

145.2 

149.6 

216.0 

261 .2 

317 

281,6 

145.7 

150.1 

216.6 

262.1 

318 

282.5 

146.2 

150.7 

217.3 

262.9 

319 

283.4 

146.7 

151.2 

218.0 

263.7 

320 

284.2 

147.2 

151 .7 

218.7 

264.6 

321 

285.1 

147.7 

152.2 

219.4 

265.4 

322 

286.0 

148.2 

152,7 

220.1 

266.2 

323 

286.9 

148.7 

153.2 

220.8 

267.1 

324 

287.8 

149.2 

153.7 

221 .5 

267.9 

325 

288.7 

149.7 

154.3 

222.2 

268.7 

326 

289.6 

150.2 

154.8 

222.9 

269.6 

327 

290.5 

150.7 

155.3 

223.6 

270.4 

328 

291.4 

151.2 

155.8 

224.3 

271.2 

329 

292.2 

151.7 

156.3 

225.0 

272.1 

330 

293.1 

152.2 

156.8 

225.7 

272.9 

331 

294.0 

152.7 

157.3 

226.4 

273.7 

332 

294.9 

153.2 

157.9 

227.1 

274.6 

333 

295.8 

153.7 

158.4 

227.8 

275.4 

334 

296.7 

154.2 

158.9 

228.5 

276.2 

335 

297,6 

154.7 

159.4 

229.2 

277.0 

336 

298.5 

155.2 

159.9 

229.9 

277.9 

337 

299.3 

155.8 

160.5 

230.6 

278.7 

338 

300.2 

156.3 

161.0 

231.3 

279.5 

339 

301.1 

156,8 

161.5 

232.0 

280.4 

340 

302.0 

157.3 

162.0 

232.7 

281.2 

341 

302.9 

157,8 

162.5 

233.4 

282.0 

342 

303.8 

158.3 

163.1 

234.1 

282.9 

343 

304.7 

158.8 

163.6 

234.8 

283.7 

344 

305.6 

159.3 

164.1 

235.5 

284.5 

345 

306.5 

159.8 

164.6 

236.2 

285.4 

346 

307.3 

160.3 

165.1 

236.9 

286.2 

347 

308.2 

160.8 

165.7 

237.6 

287.0 

348 

309.1 

161.4 

166.2 

238.3 

287.9 

349 

310.0 

161.9 

166.7 

239.0 

288.7 

350 

310.9 

162.4 

167.2 

239.7 

289.5 

351 

311.8 

162.9 

167.7 

240.1 

290.4 

352 

312.7 

163.4 

168.3 

241.1 

291.2 

353 

313.6 

163.9 

168.8 

241.8 

292.0 

354 

314.4 

164.4 

169.3 

242.5 

292.8 

355 

315.3 

164.9 

169.8 

243.2 

293.7 

356 

316.2 

165.4 

170.4 

243.9 

294.5 

357 

317.1 

166.0 

170.9 

244.6 

295.3 

358 

318.0 

166.5 

171.4 

245.3 

296.2 

359 

318.9 

167.0 

171.9 

246.0 

297.0 

360 

319.8 

167.5 

172.5 

246.7 

297.8 

361 

320.7 

168.0 

173.0 

247.4 

298.7 

362 

321.6 

168.5 

173.5 

248.1 

299.5 

363 

322.4 

169.0 

174.0 

248.8 

300.3 

364 

323.3 

169.6 

174.6 

249.5 

301.2 
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CUPROUS OXIDE AND COPPER EQUIVALENT OF DEXTROSE, INVERT 
SUGAR, LACTOSE AND MALTOSE 


Cuprous Oxido 

Copper 

(Cu) 

Dextrose 

Invert 

Lactose 

Maltose 


(CiuO) 

(d-Glucxxte) 

Sugar 

CiiHzzOn+HzO C 

+E 

UP 

365 

324.2 

170.1 

175.1 

250.2 

302.0 


366 

325.1 

170.6 

175.6 

250.9 

302.8 


367 

326.0 

171.1 

176.1 

251.6 

303.6 


368 

326.9 

171.6 

176.7 

252.3 

304.5 


369 

327.8 

172.1 

177.2 

253.0 

305.3 


370 

328.7 

172.7 

177.7 

253.7 

306.1 


371 

329.5 

173.2 

178.3 

254.4 

307.0 


372 

330.4 

173.7 

178.8 

255.1 

307.8 


373 

331.3 

174.2 

179.3 

255.8 

308.6 


374 

332.2 

174.7 

179.8 

256.5 

309.5 


375 

333.1 

175.3 

180.4 

257.2 

310.3 


376 

334.0 

175.8 

180.9 

257.9 

311.1 


377 

334.9 

176.3 

181.4 

258.6 

312.0 


378 

335.8 

176.8 

182.0 

259.3 

312.8 


379 

336.7 

177.3 

182.5 

260.0 

313.6 


380 

337.5 

177.9 

183.0 

260.7 

314.5 


381 

338.4 

178.4 

183.6 

261.4 

315.3 


382 

339.3 

178.9 

184.1 

262.1 

316.1 


383 

340.2 

179.4 

184.6 

262.8 

316.9 


384 

341.1 

180.0 

185.2 

263.5 

317.8 


385 

342.0 

180.5 

185.7 

264.2 

318.6 


386 

342.9 

181.0 

186.2 

264.9 

319.4 


387 

343.8 

181.5 

186.8 

265.6 

320.3 


388 

344.6 

182.0 

187.3 

266.3 

321.1 


389 

345.5 

182.6 

187.8 

267.0 

321.9 


390 

346.4 

183.1 

188.4 

267.7 

322.8 


391 

347.3 

183.6 

188.5 

268.4 

323.6 


392 

348.2 

184.1 

189.4 

269.1 

324.4 


393 

349.1 

184.7 

190.0 

269.8 

325.2 


394 

350.0 

185.2 

190.5 

270.5 

326.1 


396 

350.9 

185.7 

191.0 

271.2 

326.9 


396 

35^8 

186.2 

191.6 

271.9 

327.7 


397 

352.6 

186.8 

192.1 

272.6 

328.6 


398 

353,5 

187.3 

192.7 

273.3 

329.4 


399 

354.4 

187.8 

193.2 

274.0 

330.2 


400 

355.3 

188.4 

193.7 

274.7 

331.1 


401 

356,2 

188.9 

194.3 

275.4 

331.9 


402 

357.1 

189.4 

194.8 

276.1 

332.7 


403 

358.0 

189.9 

195.4 

276.8 

333.6 


404 

358.9 

190.5 

195.9 

277.5 

334.4 


405 

359.7 

191.0 

196.4 

278.2 

335.2 


406 

360.6 

191.5 

197.0 

278.9 

336.0 


407 

361.5 

192.1 

197.5 

279.6 

336.9 


408 

362.4 

192.6 

198.1 

280.3 

337.7 


409 

363.3 

193.1 

198.6 

281.0 

338.5 


410 

364.2 

193.7 

199.1 

281.7 

339.4 


411 

365.1 

194.2 

199.7 

282.4 

340.2 


412 

366.0 

194.7 

200.2 

283.2 

341.0 


413 

366.9 

195.2 

200.8 

283.9 

341.9 


414 

367.7 

195.8 

201.3 

284.6 

342.7 


415 

368.6 

196.3 

201.8 

285.3 

343.5 


416 

369.5 

196.8 

202.4 

286.0 

344.4 


417 

370.4 

197.4 

202.9 

286.7 

345.2 


418 

371.3 

197.9 

203.5 

287.4 

346.0 


419 

372.2 

198.4 

204.0 

288.1 

346.8 


420 

373.1 

199.0 

204.6 

288.8 

347.7 


421 

374.0 

199.5 

205.1 

289.5 

348.5 


422 

374.8 

200.1 

205.7 

290.2 

349.3 


423 

375.7 

200.6 

206.2 

290.9 

350.2 


424 

376.6 

201.1 

206.7 

291.6 

351.0 


425 

377.5 

201.7 

207.3 

292.3 

351.8 


426 

378.4 

202.2 

207.8 

293.0 

352.7 
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CUPROUS OXTOE AND COPPER EQUIVALENT OF DEXTROSE, INVERT 
SUGAR, LACTOSE AND MALTOSE 


Cuprous Oxide 

Copper 

Dextrose 

Ipvert 

Lactose 

Maltose 

(CuiO) 

mmssm 

(d-Glucose) 

Sugar 

CizHzzOt, -l-HzO Ci2H220,i +H 2 O 

427 

379.3 

202.8 

208.4 

293.7 

353.5 

428 

380.2 

203.3 

208.9 

294.4 

354.3 

429 

381 1 

203.8 

209.5 

295.1 

355.1 

430 

382.0 

204.4 

210.0 

295.8 

356.0 

431 

382.8 

204.9 

210.6 

296.5 

356.8 

432 

383.7 

205.5 

211.1 

297.2 

357.6 

433 

384.6 

206.0 

211.7 

297.9 

358.5 

434 

385.5 

206.5 

212.2 

298.6 

359.3 

435 

386.4 

207.1 

212.8 

299.3 

360.1 

436 

387.3 

207.6 

213.3 

300.0 

361.0 

437 

388.2 

208.2 

213.9 

300.7 

361.8 

438 

389.1 

208.7 

214.4 

301.4 

362.6 

439 

390.0 

209.2 

215.0 

302.1 

363.4 

440 

390.8 

209.8 

215.5 

302.8 

364.3 

441 

391.7 

210.3 

216.1 

303.5 

365.1 

442 

392.6 

210.9 

216.6 

304.2 

365.9 

443 

393.5 

211.4 

217.2 

304.9 

366.8 

444 

394.4 

212.0 

217.8 

305.6 

367.6 

445 

395.3 

212.5 

218.3 

306.3 

368.4 

446 

396.2 

213.1 

218.9 

307.0 

369.3 

447 

397.1 

213.6 

219.4 

307.7 

370.1 

448 

397.9 

214.1 

220.0 

308.4 

370.9 

449 

398.8 

214.7 

220.5 

309.1 

371.7 

450 

399.7 

215.2 

221.1 

309.9 

372.6 

451 

400.6 

215.8 

221.6 

310.6 

373.4 

452 

401.5 

216.3 

222.2 

311.3 

374.2 

453 

402.4 

216.9 

222.8 

312.0 

375.1 

454 

403.3 

217.4 

223.3 

312.7 

375.9 

455 

404.2 

218.0 

223.9 

313.4 

376.7 

456 

405.1 

218.5 • 

224.4 

314.1 

377.6 

457 

405.9 

219.1 

225.0 

314.8 

378.4 

458 

406.8 

219.6 

225.5 

315.5 

379.2 

459 

407.7 

220.2 

226.1 

316.2 

380.0 

460 

408.6 

220.7 

226.7 

316.9 

380.9 

461 

409.5 

221.3 

227.3 

317.6 

381.7 

462 

410.4 

221.8 

227.8 

318.3 

382.5 

463 

411.3 

222.4 

228.3 

319.0 

383.4 

464 

412.2 

222.9 

228.9 

319.7 

384.2 

465 

413.0 

223.5 

229.5 

320.4 

385.0 

466 

413.9 

224.0 

230.0 

321.1 

385.9 

467 

414.8 

224.6 

230.6 

321.8 

386.7 

468 

415.7 

225.1 

231.1 

322.5 

387.5 

469 

416.6 

225.7 

231.7 

323.2 

388.3 

470 

417.5 

226.2 

232.3 

323.9 

389.2 

471 

418.4 

226.8 

232.8 

324.6 

390.0 

472 

419.3 

227.4 

233.4 

325.3 

300.8 

473 

420.2 

227.9 

234.0 

326.0 

391.7 

474 

421.0 

228.3 

234.5 

326.8 

392.5 

475 

421.9 

229.0 

235.1 

327.5 

393.3 

476 

422.8 

229.6 

235.7 

328.2 

394.2 j 

477 

423.7 

230.1 

236.2 

328.9 

395.0 

478 

424.6 

230.7 

236.8 

329.6 

395.8 

479 

425.5 

231.3 

237.4 

330.3 

396.6 

480 

426.4 

231.8 

237.9 

331.0 

397.5 

461 

427.3 

232.4 

238.5 

331.7 

398.3 

482 

428.1 

232.9 

239.1 

332.4 

399.1 

483 

429.0 

233.5 

239.6 

333.1 

400.0 

484 

429.9 

234.1 

240.2 

333.8 

400.8 

485 

430.8 

234.6 

240.8 

334.5 

401.6 

486 

431.7 

235.2 

241.4 

335.2 

402.4 

487 

432.6 

235.7 

241.9 

335.9 

403.3 

488 

433.5 

236.3 

242.5 

336.6 

404.1 

489 

434.4 

236.9 

243.1 

337.3 

404.9 

490 

435.3 

237.4 

243.6 

338.0 

405.8 
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MUNSON- WALKER REDUCING-SUGAR VALUES 

Cf. Lester D. Hammond, Jour. Res. Nail. Bu. Stand. 24, 579 {19U0). 

Sugars of higher purity than those originally used in making up the Munson- Walker 
determinations having become available, a redetermination of the earlier work has been 
made by Hammond. To this have been added the values for levuJose, as well as the values 
for an additional sugar mixture containing 0.3 g. of total sugar. This latter mixture extends 
the adaptability of the method to include such products as simulated molasses, which 
contain such high percentages of invert sugar in the total sugar present that neither column 
of sugar-mixture values in the original Munson-Walker table was directly applicable. The 
invert sugar used in the determination of the values given in the following table were 
prepared by taking equal weights of crystalline dextrose and levulose. The conditions of the 
Munson-Walker method ^ were followed, except that the copper was determined electrolyt- 
ically and the solution was heated by electricity. 

The 400 ml. beaker is placed in an electric heater such that the 100 ml. of solution it 
contains is entirely surrounded by a nest of the resistance wire. The electric current is 
adjusted so that the solution can be brought to boiling in the 4-minute interval used in the 
method to within ±5 seconds. 

The cuprous oxide is transferred to a Gooch crucible, washed, and then dissolved by the 
slow dropwise addition of 5 ml. of 1 :1 nitric acid. The copper nitrate is received in a 2.50 ml. 
beaker, and 10 ml. of 1:1 nitric acid added, as well as about 5 g. of ammonium sulfate. 
Enough water to cover the cylindrical platinum-gauze electrodes is added, making the 
total volume of electrolyte about 180 ml. The electrolysis is conducted for about 36 hours * 
at a current density of approximately 0.10 amp./sq. dm.; and upon completion, as indicattMl 
by the ferrocyanide test, the electrolyte is displaced with distilled water before breaking the 
current. The copper deposit is washed with alcohol, dried for 15 minutes at 100°C., cooled 
in a desiccator, and weighed.® 


(Values in the Table Expressed in Milligrams) ^ 


Copper 

(Cu) 

Cuprous 

Oxide 

(CU20) 

Dextrose 

(d-Glucose) 

Invert 

Sugar 

Invert Sugar and Sucrose 

Weight of Total Sugar 

IjCvulose 

u 

d 

0.4 g. 

2.0 g. 

10 

11.3 

4.6 

5.2 

3.2 

2.9 


5.1 

11 

12.4 

5.1 

5.7 

3.7 

3.4 


5.6 

12 

13.5 

5.6 

6.2 

4.2 

3.9 


6.1 

13 

14.6 

6.0 

6.7 

4.8 

4.4 


6.7 

14 

15.8 

6.5 

7.2 

5.3 

4.9 


7.2 

15 

16.9 

7.0 

7.7 

5.8 

5.4 


7.7 

16 

18.0 

7.5 

8.2 

6.3 

5.9 


8.3 

17 

19.1 

8.0 

8.7 

6.8 

6.4 


8.8 

18 

20.3 

8.5 

9.2 

7.3 

6.9 


9.3 

19 

21.4 

8.9 

9.7 

7.8 

7.4 


9.9 

20 1 

22.5 

9.4 

10.2 

8.3 

7.9 

1 .9 

10.4 

21 i 

23.6 

9.9 

10.7 

8.8 

8.4 

2.4 

10.9 

22 I 

24.8 

10.4 

11.2 

9.3 

8.9 

2.9 

11.5 

23 

25.9 

1C. 9 

11 .7 

9.9 

9.5 

3.4 

12.0 

24 

27.0 

11.4 

12.3 

10.4 

10.0 

3.9 

12.5 

25 

28.1 

11.9 

12.8 

10.9 

10.5 

4.4 

13.1 

26 

29.3 

12.3 

13.3 

11.4 

11.0 

4.9 

13.6 

27 

30.4 

12.8 

13.8 

11.9 

11.5 

5.5 

14.2 

28 

31.5 

13.3 

14.3 

12.4 

12.0 

6.0 

14.7 

29 

32.6 

13.8 

14.8 

12.9 

12.5 

6.5 

15.2 

30 

33.8 

14.3 

15.3 

13.4 

13.0 1 

7.0 

15.8 

31 

34.9 

14.8 

15.8 

14.0 

13.5 

7.5 

16.3 

32 

36.0 

15.3 

16.3 

14.5 

14.1 

8.0 

16.8 

33 

37.2 

15.7 

16.8 

15.0 1 

14.6 ‘ 

8.5 

17.4 

34 

38.3 

16.2 

17.3 

15.5 

15.1 

9.0 

17.9 


1 See preceding table. 

* The electrolysis can be completed overnight by using a larger current. Cf. Sherrer, Bell, and Moger- 
man, Jour. Res. Natl. Bu. Stand. 22, 697 (1939). 

3 In the routine analysis of sugar products, any method of determining copper which is suitable to the 
products may be used. 

♦ The values in the table for concentrations of reducing sugar less than 20 mg are extrapolated and 
should be used with caution and only for approximate determinations. 
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Invert Sugar and Sucrose 
Weight of Total Sugar 
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MUNSON-WALKER-HAMMOND REDUCING-SUGAR VALUES 


Copper 

(Cu) 

Cuprous 

Oxide 

(CusO) 

Dextrose 

(d-Glucose) 

Invert 

Sugar 

335 

377.2 

176.3 

182.8 

336 

378.3 

176.8 

183.4 

337 

379.4 

177.4 

184.0 

338 

380.5 

178.0 

184.6 

339 

381.7 

178.6 

185.2 

340 

382.8 

179.2 

185.8 

341 

383.9 

179.7 

186.4 

342 

385.0 

180.3 

187.0 

343 

386.2 

180.9 

187.6 

344 

387.3 

181.5 

188.2 

345 

388.4 

182.1 

188.8 

346 

389.5 

182.7 

189.4 

347 

390.7 

183.2 

190.0 

348 

391.8 

183.8 

190.6 

349 

392.9 

184.4 

191.2 

350 

394.0 

185.0 

191.8 

351 

395.2 

185.6 

192.4 

352 

396.3 

186.2 

193.0 

353 

397.4 

186.8 

193.6 

364 

398.5 

187.3 

194.2 

355 

399.7 

187.9 

194.8 

356 

400.8 

188.5 

195.4 

357 

401.9 

189.1 

196.0 

358 

403.1 

189.7 

196.6 

359 

404.2 

190.3 

197.2 

360 

405.3 

190.9 

197.8 

361 

406.4 

191 .5 

190.4 

362 

407.6 

192.0 

199.0 

363 

408.7 

192.6 

199.6 

364 

409.8 

193.2 

200.2 

365 

410.9 

193.8 

200.8 

366 

412.1 

194.4 

201.4 

367 

413.2 

195.0 

202.0 

368 

414.3 

195.6 

202.6 ^ 

369 

415.4 

196.2 

203.2 

370 

416.6 

196.8 

203.8 

371 

417.7 

197.4 

204.4 

372 

418.8 

198.0 

205.0 

373 

419.9 

198.5 

205.7 

374 

421.1 

199.1 

206.3 

376 

422.2 

199.7 

206.9 

376 

423.3 

200.3 

207,5 

377 

424.4 

200.9 

208.1 

378 

425.6 

201,5 

208.7 

379 

426.7 

202.1 

209.3 

380 

427.8 

202.7 

209.9 

381 

428.9 

203.3 

210.5 

382 

430.1 

203.9 

211.1 

383 

431.2 

204.5 

211.8 

384 

432.3 

205.1 

212.4 

385 

433.5 

205.7 

213.0 

386 

434.6 

206.3 

213.6 

387 

435.7 

206.9 

214.2 

388 

436.8 

207.5 

214.8 

389 

438.0 

208.1 

215.4 

390 

439.1 

208.7 

216.0 

391 

440.2 

209.3 

216.7 

392 

441 .3 

209.9 

217.3 

393 

442.5 

210.5 

217.9 

394 

443.6 

211.1 

218.5 


Invert Sugar and Sucrose 

Levulose 

Weight of Total Sugar 

0.3 g. 

0.4 g. 

2.0 g. 

182.1 

181.8 

176.7 

189.4 

182.6 

182.4 

177.3 

190.1 

183.2 

183.0 

178.0 

190.7 

183.8 

183.6 

178.6 

191 .3 

184.4 

184.2 

179.2 

191 .9 

185.0 

184.8 

179.8 

192.5 

185.6 

185.4 

180.4 

193.1 

186.2 

186.0 

181.0 

193.7 

186.8 

186.6 

181.6 

194.3 

187.4 

187.2 

182.2 

194.9 

188.0' 

187.8 

182.8 

195.5 

188.6 

188.4 

183.4 

196.1 

189.2 

189.0 

184.0 

196.7 

189.8 

189.6 

184.6 

197.3 

190.4 

190.2 

185.3 

197.9 

191.0 

190.8 

185.9 

198.5 

191.6 

191 .4 

18G.5 

199.2 

192.2 

192.0 

187.1 

199.8 

192.8 

192.6 

187.7 

200.4 

193.4 

193.2 

188.3 

201.0 

194.0 

193.8 

188.9 

201.6 

194.6 

194.4 

189.5 

202.2 

195.2 

195.0 

190.2 

202.8 

195.8 

195.7 

190.8 

203.4 

196.4 

196.3 

191.4 

204.0 

197.1 

196.9 

192.0 

204.7 

197.7 

197.5 

192.6 

205.3 

198.3 

198.1 

193.2 

205.9 

198.9 

198.7 

193.9 

206.5 

199.5 

199.3 

194.5 

207.1 

200.1 

199.9 

195.1 

207.7 

200.7 

200.5 

195.7 

208.3 

201.3 

201.1 

rG.3 

209.0 

201.9 

201.7 

196.9 

209.6 

202.5 

202.4 

197.6 

210.2 

203.1 

203.0 

198.2 

210.8 

203.7 

203.6 

! 198.8 

211.4 

204.3 

204.2 

199.4 

212.0 

204.9 

204.8 

200.0 

212.6 

205.6 

205.4 

200.7 

213.3 

206.2 

206.0 

201 .3 

213.9 

206.8 

206.6 

201.9 

214.5 

207.4 

207.3 

202.5 

215.1 

208.0 

207.9 

203.1 

215.7 

208.6 

208.5 

203.8 

216.3 

209.2 

209.1 

204.4 

217.0 

209.8 

209.7 

205.0 

217.6 

210.4 

210.3 

205.6 

218.2 

211.1 

211.0 

206.3 

218.8 

211.7 

211.6 

206.9 

219.5 

212.3 

212.2 

207,5 

220.1 

212.9 

212.8 

208.1 

220.7 

213.5 

213.4 

208.8 

221.3 

214.1 

214.0 

209.4 

221.9 

214.7 

214.7 

210.0 

222.6 

215.4 

215.3 

210.6 

223.2 

216.0 

215.9 

211.3 

223.8 

216.6 

216.5 

211.9 

224.4 

217.2 

217.1 

212.5 

225.1 

217.8 

217.8 

213.2 

225.7 
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MUNSON-WALKER-HAMMOND REDUCING-SUGAR VALUES 





REDUCTION VALUES OF GLUCOSE IN BLOOD 

Method of Hagedorn and Jensen, Biochem. ZeiU 135, 46; 137, 92 (1923). 

Required solutions. Aklaline Jerricyanide, 1.65 g potassium ferricyanide, and 10.6 
g anhydrous sodium carbonate in 1000 cc of water; ojceiic acid (3%), 15 g glacial 
acetic acid in 485 cc of water; iodide-sulfate^ 5 g potassium iodide, 50 g sodium 
chloride and 10 g zinc sulfate in sufficient water to make 200 cc of solution; 2.25 
g zinc sulfaie in sufficient water to make 500 cc of solution; standard 0.005 N sodium 
ihiosulfaie; standard 0.1 N sodium hydroxide; starch indicator solution. 

Procedure. This method depends upon the reduction of potassium ferricyanide 
in alkaline solution by the glucose in the blood with subsequent titration of excess 
unreduced ferricyanide according to the reaction: 2 H 3 Fe (CN )6+2HI = 2 H 4 Fe (CN Je 
-fiz. One cc of 0.1 N sodium hydroxide and 5 cc of 0.45% zinc sulfate are mixed in 
a 15x150 mm test tube and to this is added 0.1 cc of blood from a capillary pipette 
which is then washed out with the mixture in the test tube; after heating this mixture 
for three minutes in a boiling water bath, then filtering through cotton into a 30x90 
mm test tube and washing the filter with two 3 cc portions of distilled water, 2 cc 
of alkaline ferricyanide solution is added and the heating continued in the boiling 
water bath for 15 minutes; after cooling, adding 3 cc of the iodide-sulfate solution 
and 2 cc of 3% acetic acid solution, it is titrated with 0.005 N sodium thiosulfate 
with starch indicator. 


Amount of Glucose in 0.1 cc of Blood Expressed in Milligrams 



0.00 

Number 

of cubic 

centimeters of 0 

OO.SiV sodium thiosulfate 





Q.Ol 

0.02 

0.03 

0.04 

0.05 

0.06 

0.07 

O.OB 

0.09 

0.0 

0.385 

0.382 

0.379 

0.376 

0.373 

0.370 

0.367 

0.364 

0.361 

0.358 

0.1 

0.355 

0.352 

0.350 

0.348 

0.345 

0.343 

0.341 

0.338 

0.336 

0.333 

0.2 

0.331 

0.329 

0.327 

0.325 

0.323 

0.321 

0.318 

0.316 

0.314 

0.312 

0.3 

0.310 

0.308 

0.306 

0.304 

0.302 

0.300 

0.298 

0.296 

0.294 

0.292 

0.4 

0.290 

0.288 

0.286 

0.284 

0.282 

0.280 

0.278 

0.276 

0.274 

0.272 

0.5 

0.270 

0.268 

0.266 

0.264 

0.262 

0.260 

0.259 

0.257 

0.255 

0.253 

O.G 

0.251 

0.249 

0.247 

0.245 

0.243 

0.241 

0.240 

0.238 

0.236 

0.234 

0.7 

0.232 

0.230 

0.228 

0: 226 

0.224 

0.222 

0.221 

0.219 

0.217 

0.215 

0.8 

0.213 

0.211 

0.209 

0.208 

0.206 

0.204 

0.202 

0.200 

0.199 

0.197 

0.9 

0.195 

0.193 

0.191 

0.190 

0.188 

0.186 

0.184 

0.182 

0.181 

0.179 

1.0 

0.177 

0.175 

0.173 

0.172 

0.170 

0.168 

0.166 

0.164 

0.163 

0.161 

l.T 

0.159 

0.157 

0.155 

0.154 

0.152 

0.150 

0.148 

0.146 

0.145 

0.143 

1.2 

0.141 

0.139 

0.138 

0.136 

0.134 

0.132 

0.131 

0.129 

0.127 

0.125 

1.3 

0.124 

0.122 

0.120 

0.119 

0.117 

0.115 

0.113 

0.111 

0.110 

0.108 

1.4 

0.106 

0.104 

0.102 

0.101 

0.099 

0.097 

0.095 

0.093 

0.092 

0.090 

1.6 

0.088 

0.086 

0.084 

0.083 

0.081 

0.079 

0.077 

0.075 

0.074 

0.072 

1.6 

0.070 

0.068 

0.066 

0.065 

0.063 

0.061 

0.059 

0.057 

0.056 

0.054 

1.7 

0.052 

0.050 

0.048 

0.047 

0.045 

0.043 

0.041 

0.039 

0.038 

0.036 

1.8 

0.034 

0.032 

0.031 

0.029 

0.027 

0.025 

0.024 

0.022 

0.020 

0.019 

1.9 

0.017 

0.015 

0.014 

0.012 

0.010 

0.008 

0.007 

0.005 

0.003 

0.002 


Methods of Somogyi, J. Biol Chem. 70, 599 (1926). 

For 1:10 Blood Filtrate 

Required ^luiions. Copper reagent, 6.5 g crystalline copper sulfate, 12 g rochelle 
Bait, 20 g anhydrous sodium carbonate, 10 g potassium iodide, 0.08 g ^tassium 
lodate, 18 g potassium oxalate, 25 ^ sodium bicarbonate and sufficient water to 
make one hterof solution. Sulfuric acid, 5 N. Standard sodium thiosulfate, 0.005 N 
Procedure. Five cc of the sugar solution (containing between 0.1 and 2.0 milli- 
pams of ghii^) is added to 5 cc of copper reagent in a 25x250 ram test tube, then 
h^ted for 15 minutes in a boiling water bath; after cooling to 35*^0 and mixing 
with 1 cc 5 /V sulfuric acid, it is titrated two minutes later with 0.005 N sodium 
thiosulfate. A blank titration using 5 cc of water in place of the blood is run si- 
multaneously. 
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Amount of Glucose in 100 cc of Blood Expressed in Milligrams 


Number of cubic centimeters of 0.005 N sodium thiosulfate 



0.0 

01 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

0.9 

0 



21 

23 

26 

29 

31 

34 

36 

39 

1 

41 

44 

46 

49 

51 

53 

56 

58 

61 

63 

2 

65 

68 

70 

72 

75 

77 

80 

82 

84 

86 

3 

89 

92 

94 

97 

99 

101 

103 

tos 

loa 

110 

4 

113 

115 

117 

119 

121 

124 

126 

128 

130 

132 

5 

135 

137 

139 

141 

143 

146 

148 

150 

152 

154 

6 

157 

159 

161 

163 

165 

168 

170 

172 

174 

176 

7 

179 

181 

183 

185 

187 

190 

192 

194 

196 

199 

8 

201 

203 

205 

207 

210 

212 

214 

216 

218 

221 

9 

223 

225 

227 

230 

232 

234 

237 

239 

241 

243 

10 

245 

248 

250 

252 

254 

256 

259 

261 

263 

265 

11 

267 

270 

272 

274 

276 

279 

281 

283 

285 

288 

12 

290 

292 

294 

296 

299 

301 

303 

305 

308 

310 

13 

312 

314 

316 

318 

321 

323 

326 

328 

330 

332 

14 

334 

337 

339 

341 

343 

345 

347 

350 

352 

354 

15 

356 

359 

361 

363 

365 

367 

370 

372 

374 

376 

16 

378 

381 

383 

386 

388 

390 

392 

394 

396 

398 


For 1:15 Filtrate 

Required solutions. Sulfuric acid, 0.067 N and 2 N. 2.5% sodium tungstate solu- 
tion. Copper reagent prepared as described above. Standard sodium thiosulfale^ 
0.005 N, 

Procedure. Two tenths (0.2) cc of blood is added to 2 cc of 0.067 N sulfuric acid 
in a test tube and the pipette washed several times with the mixture in the test 
tube; exactly 0.8 cc of 2.5% sodium tungstate is added, the mixture centrifugated 
and 2 cc of the liquid withdrawn with a pipette filtering the solution through a 
layer of cotton fastened over the end of the pipette; this 2 cc is added to exactly 
2 cc of copper reagent in a 16x150 mm test lube, mixed and heated for 15 minutes 
in a boiling water bath; after cooling to 35®C, adding 1 cc of 2N sulfuric acid, it 
is titrated with 0.005 N sodium thiosulfate. A blank using 0.2 cc of water in place 
of the blood is run simultaneously. 


Amount of Glucose in 100 cc of Blood Expressed in Milligrams 




Numl)er of cubic 

centimeters of 0. 

,005 N sodi 

ium thioa 

ulfate 




0.0 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

0.9 

0 



42 

53 

63 

74 

83 

91 

100 

108 

1 

117 

125 

134 

142 

15L 

159 

168 

176 

185 

193 

2 

202 

210 

219 

227 

236 

245 

253 

262 

270 

279 

3 

288 

296 

305 

313 

322 

330 

339 

347 

355 

364 

4 

373 

381 

390 

399 

407 

416 

424 

433 

441 

450 
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SOLUBILITIES OF INORGANIC COMPOUNDS 

This table shows the amoimt of anhydrous substance which is soluble in 100 grams 
of water at the temperature in degrees Centigrade as indicated ; where the formula is 
preceded by t the value is expressed in grams of substance in 100 c.e. of saturated 



Substance 

Formula 

Solid 

Phase 

0°C. 

10 °C. 

1 

Aluminum chloride 

AICI 3 

6 H 2 O 



2 

sulfate 

AI 2 ( 804)3 

I 8 H 2 O 

31 .2 

33.5 

3 

Ammonium aluminum 

(NH 4 ) 2 Al 2 ( 804)4 

24 H 2 O 

2.1 

4.99 


sulfate 





4 

bicarbonate 

NH 4 HC 03 


11.9 

15.8 

6 

bromide 

NH 4 Br 


60.6 

68 

6 

cadmium sulfate 

(NH 4 ) 2 Cd(S 04)2 

6 H 2 O 



7 

chloride 

■NH 4 CI 

29.4 

33.3 

8 

chloroplatinate 

(NH4)2PtCl6 



0.7 

9 

chromate 

(NH4)2Cr04 




10 

chromium sulfate 

(NH4)2Cr2 ( 804)4 

24 H 2 O 



11 

cobaltous sulfate 

(NH4')2C0(804)2 

6Hzb 

6.0 

9.5 

12 

dichromate 

(NH4)2Cr207 




13 

dihydrogen phosphite 

NH 4 H 2 PO 3 


171 


14 

ferric sulfate 

(NH4)2Fe2 ( 804)4 

24 H 2 O 



16 

ferrous sulfate 

(NH 4 ) 2 Fe ( 804)2 

6 H 2 O 

12.5 

17.2 

16 

hydrogen phosphate 

(NH4)2HP04 




. 17 

iodide 

NH 4 I 


154.2 

163.2 

18 

lithium sulfate 

NH 4 Li 804 



55.23 

19 

magnesium phosphate 

NH4MgPb4 

6 H 2 O 

0.023 


20 

manganesejphosphate 

NH 4 MnP 04 

7 H 2 O 



21 

nitrate 

NH 4 NO 3 

118.3 


22 

oxalate 

(MH4)2C204 

IH 2 O 

2.2 

3.1 

23 

tperchlorate 

IMH4CI04t 


11.56 


24 

persulfate 

(NH 4 ) 2 S 20 » 


58.2 


25 

selenate 

(NH4)2Se04 



1 . 22 ’ 2 ‘> 

26 

sulfate 

(NH4)2804 


70.6 

73.0 

27 

thioantimonate 

(NH4)3SbS4 

4 H 2 O 

71 .2 


28 

thiocyanate 

NH 4 CN 8 


119.8 

144 

29 

vanadate (meta) i 

NH 4 V 03 




30 

Antimonous chloride 

SbCl3 


601 .6 


31 

fluoride 

SbF3 


384.7 


32 

sulfide 

Sb 2 S 3 




33 

Arsenic oxide 

AS205 


59.5 

62.1 

34 

Arsenious sulflde 

AS 2 S 3 


5.17X 






10-5 at 18° 


35 

Barium acetate 

Ba(C2H302)2 

3 H 2 O 

59 

63 

36 

acetate 

Ba(C2H302)2 

IH 2 O 



37 

bromate 

Ba(Br 03)2 

IH 2 O 

0.287 

0.441 

38 

bromide 

BaBr 2 

2 H 2 O 

98 

101 

39 

carbonate 

BaCOs 



0 . 001 6«° 

40 

chlorate 

Ba(Cl03)2 

IH 2 O 

20.34 

26.95 

41 

chloride 

BaCIz 

2 H 2 O 

31 .6 

33.3 

42 

chromate 

BaCr 04 


0.0002 

0.00028 

43 

hydroxide 

Ba(OH )2 

8 H 2 O 

1.67 

2.48 

44 

iodate 

Ba(I03)2 

IH 2 O 

0.008 

0.014 

45 

iodide 

Balz 

6 H 2 O 

170.2 

185.7 

46 

iodide 

Balz 

2 H 2 O 



47 

molybdate 

BaMo 04 




48 

nitrate 

Ba(N03)2 


5.0 

7.0 

49 

nitrite 

Ba(N 02)2 

IH 2 O 




iHzO 
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IN WATER AT VARIOUS TEMPERATURES 

solution. Solid Phase gives the hydrated form in equilibrium with the saturated 
solution. 
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SOLUBILITIES OF INORGANIC COMPOUNDS 


Solid 



Substance 

Formula 

Phase 

O^C. 

10®C. 

1 





0.00168® 

2 

perchlorate 

Ba(CI04)2 

3 H 2 O 

205.8 


3 

sulfate 

BaS04 


1.15X10-* 

2.0X10--* 

4 

Beryllium potassium 

BeF2.2KF 





fluoride 





5 


BeF 2 . 2 NaF 




6 



6 H 2 O 



7 



4 H 2 O 



8 



2 H 2 O 



9 





10 

Boric acid 

H 3 BO 3 


2.66 

3.57 

11 

Boron oxide 

B 2 O 3 


1.1 

1.5 

12 

Bromine 

Brz 


4.22 

3.4 

13 

Cadmium bromide 

CdBrz 


61 .08 


14 

chloride 

CdCl 2 

4 H 2 O 

97.59 

125.1 

15 

chloride 

CdCl 2 

2 I/ 2 H 20 

90.01 


16 

chloride 

CdCl 2 

IH 2 O 


135.1 

17 

cyanide 

Cd(CN )2 




18 

hydroxide 

Cd(OH )2 




19 

iodide 

Cdiz 


79.8 

83.2 

20 

sulfate 

CdS04 


76.48 

76.00 

21 

sulfide 

CdS 




22 

Calcium acetate 

Ca(C2H302)2 

2 H 2 O 

37.4 

36.0 

23 

acetate 

Ca( 0214302)2 

IH 2 O 



24 

bicarbonate 

Ca(HC03)2 

16.15 


25 

bromide 

Ca Br 2 

6 H 2 O 

125 

132 

26 

bromide 

CaBr 2 

4 H 2 O 



27 

chloride 

CaCl 2 

6 H 2 O 

59.5 

65.0 

28 

chloride 

CaCl 2 

2 H 2 O 



29 

fluoride 

CaFz 



30 

hydroxide 

Ca(OH )2 


0.185 

0.176 

31 

iodate 

Ca( 103)2 

6 H 2 O 

0.10 

0.17 

32 

iodate 

Ca( 103)2 

IH 2 O 



33 

iodide 

Calz 


181 .9 

194.1 

34 

nitrate 

Ca(N03)2 

4 H 2 O 

102.0 

115.3 

35 

nitrate 

Ca(N03)2 

3 H 2 O 



36 

nitrate 

Ca(N03)2 




37 

nitrite 

Ca(N02)2 

4 H 2 O 

62.07 


38 

nitrite 

Ca(N02)2 

2 H 2 O 



39 

oxalate 

CaC 204 



6.7 X10"-* 






at 13® 

40 

sulfate 

CaS 04 

2 H 2 O 

0.1759 

0.1928 

41 

Carbon dioxide, 760 mm 

CO 2 


0.3346 

0.2318 

42 

monoxide, 760 mm 

CO 


0.0044 

0.0035 

43 

Cerous sulfate 

Cez (804)3 

9 H 2 O 

20.75 


44 

sulfate 

Cez (SO 4) 3 

8 H 2 O 

18.98 


45 

sulfate 

Cez (804)3 

6 H 2 O 



46 

sulfate 

Cez (804)3 

4 H 2 O 



47 

Cesium chlorate 

CSCIO 3 < 


2.46 

3.8 

48 

chloride 

CsCI 


161.4 

174.7 


fluoride 

CsF 

I’/zHzO 




I’/zHzO 




1-245 


IN WATER AT VARIOUS TEMPERATURES 


50®C. 60®C. 


0.0024 
at 24.2° 


9.1 

2.4X10“'* 


1.8X10- 
at 18° 
5.04 
2.2 
3.20 


3.13 

132.0 154.1 


6.2 
6.60 
9X10-7 
at 18° 
4.7 


2.6X10-* 
at 25° 
89.7 


33.8 33.2 


0.0016’ ■° 
0.165 


0.001726° 

0.153 0.141 

0.42 0.61 

0.52 

222.6 242.5 

152.6 195.9 

237.5 


3.5X10-'* 14X10-'* 
at 50° at 95° 

0.2090 0.2097 

0.1257 0.0973 

0.0024 0.0021 

6.79 


6,056 

9.6 13.8 

197.3 208.0 


62 

84 


18.62 23 

9 


136.8 141 


0.128 0.116 

0.90 1.38 

0.59 0.65 


132.6 151 


0.0576 
0.0015 
j 3.874 
4.04 
3.247 
I 2.35 
26.2 

229:7 : 


83 

76 98 


75 30 

5 


204 

01 

0 58 


40.25 10 

15.7 11 

12 


127.6 19 

60.77 20 

21 

22 

29.7 23 

18.40 24 

25 

26 

27 

159 28 

29 

0.077 30 

31 

0.95 32 


0 41 

0 j 42 

43 

44 

0.46 45 

0.42 46 

79.0 47 

270.5 4S 
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1 

2 

3 

4 
6 
6 

7 

8 
9 

10 

11 

12 

13 

14 
16 

16 

17 

18 

19 

20 
21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 


SOLUBIUTIES OF INORGANIC COMPOUNDS 


SubstancA 

Formula 

Solid 

Phase 


mm 

Cesium hydroxide 

CsOH 




iodate 

CsIOj 




nitrate 

CsNOa 


9.33 

14.9 

perchlorate 

C 8 CIO 4 


0.8 

1.0 

periodate 

CSIO 4 



2. 15^5 

sulfate 

CS 2 SO 4 


167.1 

173.1 

Chlorine, 760 mm 

CI 2 


1.46 

0.980 

Chromic anhydride 

CrOi 


164.9 


Cobaltous chloride 

C 0 CI 2 

6 H 2 O 

41 .6 

46.0 

chloride 

C 0 CI 2 

IH 2 O 



iodide 

C 0 I 2 

IH 2 O 

138.1 

159.7 

nitrate 

Co(N03)2 

6 H 2 O 

84.03 


nitrate 

Co(N03)2 

3 H 2 O 



sulfate 

C 0 S 04 

7 H 2 O 

25.55 

30.55 

sulfide 

CoS 




Cupric chloride 

CuCl2 

2 H 2 O 

70.7 

73.76 

iodide 

Cul2 




nitrate 

Cu(N03)2 

6 H 2 O 

81.8 

95.28 

nitrate 

Cu(N03)a 

3 H 2 O 



sulfate 

CUSO 4 

5 H 2 O 

14.3 

17.4 

sulfide 

CuS 




Cuprous chloride 

CuCI 




Ferric chloride 

FeCb 


74.4 

81.9 

Ferrous bromide 

Fe Bra 

6 H 2 O 

102.0 


chloride 

FeClz 

4 H 2 O 


64.5 

chloride 

FeCIa 




nitrate ^ 

Fe(N03)2 

6 H 2 O 

71 .02 


sulfate 

FeS04 

7 H 2 O 

15.65 

20.51 

sulfate 

FeS 04 

IH 2 O 



sulfide 

FeS 



Hydrobromic acid, 760 mm 

HBr 


221.2 

210.3 

Hydrochloric acid, 760 mm 

HCI 


82.3 


Iodine 

I 2 




Lanthanum sulfate 

La2(S04)3 

9 H 2 O 

3 


Lead acetate 

P b ( C 2 H 3 O 2 )2 

3H20 



bromide 

PbBra 

0.4554 


carbonate 

PbCOs 




chloride 

PbClz 


0.6728 


chromate 

PbCr 04 




fluoride 

PbFz 



0.060 

iodide 

Pbl2 


0.0442 


nitrate 

Pb(N03)2 


38.8 

48.3 

sulfate 

PbS04 


0.0028 

0.0035 

sulfide 

PbS 




Lithium bromide 

LiBr 

2 H 2 O 

143 

166 

bromide 

LiBr 

IH 2 O 



carbonate 

LizCOj 


1 .54 

1.43 

chloride 

LiCI 


67 

72 

hydroxide 

LiOH 

IH 2 O 

12.7 

12.7 

iodide 

Li I 

3 H 2 O 

151 

157 

iodide 

Lil 

IH 2 O 



nitrate 

UNO, 

3 H 2 O 

53.4 

61.0 

nitrate 

UNO, 

IViHaO 
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IN WATOR AT VARIOUS TEMPERATURES 


— 

20»C. 

30°C. 

40°C. 


60°C. 

70°C. 

BUBHH 

BBi 

WSSi 


385. 71 50 









1 

2 6240 









2 

23.0 

33.9 

47.2 

64.4 

83.8 

107.0 

134.0 

163.0 

197.0 

3 

1.6 

2.6 

4.0 

5.4 

7.3 

9.8 

14.4 

20.5 

30.0 

4 










5 

178.7 

184.1 

189.9 

194.9 

199.9 

205.0 

210.3 

214.9 

220.3 

6 

0.716 

0.562 

0.451 

0.386 

0.324 

0.274 

0.219 

0.125 

0 

7 



174.0 

182.1 




217.5 

206.8 

8 

50.4 

53.5 








9 

69.5 

88.7 

90.5 


98.0 


104.1 

10 

187.4 

233.3 

300.0 

376.2 



400.0 



11 

100.0 


126.8 







12 





163.2 

184.8 

212.5 

334.9 


13 

36.21 

42.26 

48.85 

55.2 

60.4 

65.7 

70 


83 

14 

3.79 X10“4 









15 

at 18° 










77.0 

80.34 

, 83.8 

87.44 

91.2 


99.2 


107.9 

16 

1.107 









17 

125.1 









18 



159.8 


178.8 


207.8 



19 

20.7 

25 

28.5 

33.3 

40 


55 


75.4 

20 

3.3X10 5 









21 

at 18° 










1.5225° 









22 

91.8 



315.1 



525.8 


535.7 

23 

115.1 

122.2 

128.3 


144 


159.7 


177.8 

24 


73.0 

77.3 

82.5 

88.7 


100 



25 








105.3 

105.8 

26 

83.8 




165.6 





27 

26.5 

32.9 

40.2 

48.6 






28 






50.9 

43.6 

37.3 


29 

0.00061 6' 8° 




. . . .' 





30 

198 



171 .5 





130 

31 


67.3 

63.3 

59.6 

56.1 





32 

0.029 

0.04 

0.056 

0.078 






33 


1 .9 


1.5 





0.-69 

34 


55.04250 







35 

0.85 

1.15 

1.53 

1.94 

2.36 


3.34 


4.75 

36 

0.00011 









37 

0.99 

1.20 

1.45 

1.70 

1 .98 


2.62 


3.34 

38 

7X10 6 









39 

0.064 

0.068 








40 

0.068 

0.090 

0.125 

0.164 

0.197 


0.302 


0.436 

41 

56.5 

66 

75 

85 

95 


115 


38.8 

42 

0.0041 

0.0049 

0.0056 







43 

8.6X10-5 









44 

at 18° 









1 

177 

191 

205 







45 



214 

224 


245 


266 

46 

1.33 

1 .26 

1.17 

1.08 

1.01 


0.85 


0.72 

47 

78.5 

84.5 

90.5 

97 

103 


115 


127.6 

48 

12.8 

12.9 

13 

13.3 

13.8 


15.3 


17.6 

49 

165 

171 

179 

187 

202 

230 




1 50 







435 


481 

51 


132.6 








1 62 



156.4 

175.3 





53 
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Substance 


Lithium nitrate 
sulfate 

Magnesium bromide 
chloride 
hydroxide 
iodide 
nitrate 
sulfate 
sulfate 
sulfate 

Manganous bromide 
bromide 
chloride 
chloride 
nitrate 
nitrate 
sulfate 
sulfate 
sulfate 
sulfate 
sulfide 

Mercuric bromide 
chloride 
cyanide 
iodide 

Mercurous bromide 


chloride 

iodide 


Molybdic oxide 
Neodymium sulfate 
Nickel bromide 
carbonate 
chloride 
iodide 
nitrate 
nitrate 
sulfate 
sulfate 
sulfide 

Nitric oxide, 760 mm 
Nitrous oxide 
Ozone 

Potassium acetate 
acetate 
alum 

bicarbonate 

bisulfate 

bitartrate 

bromate 

bromide 

carbonate 

chlorate 

chloride 

chloroplatinate 


SOLUBILITIES OF INORGANIC COMPOUNDS 


Solid 

Formula Phase 0°C 10°C. 


LiNOa 

UzSOa IHzO 35.3 35.0 

MgBrz ' 6 H 2 O 91.0 94.5 

MgClz 6 H 2 O 52.8 53.5 

Mg(OH )2 

Mgiz 8 H 2 O 120.8 

Mg(N03)2 6 H 2 O 66.55 

MgS04 7 H 2 O 30.9 

MgS04 6 H 2 O 40.8 42.2 

MgS04 1 H 2 O 

MnBrz 4 H 2 O 127.3 135.9 

MnBrz 2 H 2 O 

MnClz 4 H 2 O 63.4 68.1 

MnClz 2 H 2 O 

Mn(N 03)2 6 H 2 O 101.98 118.0 

Mn(N03)2 3 H 2 O 

MnS04 7 H 2 O . 53.23 60.01 

MnS04 5 H 2 O 59.5 

MnS04 4 H 2 O 

MnS04 IH 2 O 

MnS 

HgBrz 

HgClz 3.6 4.8 

Hg(CN )2 9.3’3-5° 

Hglz 

HgBr 

HgCI 0.00014 

Hgl 

M 0 O 3 2 H 2 O 

Nd2(S04’)3 9.5 

NiBrz 6 H 2 O 112.8 122.2 

NiCOj 

NiClz 6 H 2 O 53.9 59.5 

Nilz 6 H 2 O 124.2 135.3 

Ni(N03)2 6 H 2 O 79.58 

Ni(NOj)2 3 H 2 O 

NiS04 7 H 2 O 27.22 32 

NiS 04 6 H 2 O 

NiS 

NO 0.00984 0.00757 

N 2 O 0.1705 

O 3 0.0039 0.0029 

KC 2 H 3 O 2 IViHzO 216.7 233.9 

KC 2 H 3 O 2 ViHzO 

K2S04-AI2 ( 804)3 24 H 2 O 3.0 4,0 

KHCO 3 22.4 27.7 

KHSO 4 36.3 

KHC 4 H 4 O 6 0.32 0.40 

KBrOs 3.1 4.8 

KBr 53.5 59.5 

K 2 CO 3 2 H 2 O 105.5 108 

KCIO 3 3.3 5 

KCI 27.6 31.0 

KzPtCis 0.74 0.90 
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IN WATER AT VARIOUS TEMPERATURES 
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SOLUBILITIES OF INORGANIC COMPOUNDS 


Substance 


Potassium chromate 
dichromate 
ferricyanide 
hydroxide 
hydroxide 
iodate 
iodide 
nitrate 
nitrite 

10 perchlorate 

11 permanganate 

12 tpereulfate 

13 sulfate 

14 thiocyanate 

15 Rubidium chlorate 

16 chloride 

17 nitrate 

18 perchlorate 

19 sulfate 

20 Selenic acid 

21 acid 

22 Selenious acid 

23 Silver acetate 

24 arsenate 
arsenite 

26 bromide 

27 carbonate 

28 chloride 

29 chromate 

30 cyanide 

31 ferricyanide 

32 iodate 

33 iodide 

34 nitrate 

35 nitrite 

36 sulfate 

37 sulfide 

38 Sodium acetate 

39 acetate 
bicarbonate 
bromate 
bromide 
bromide 
carbonate 
carbonate 
chlorate 
chloride 
chromate 
chromate 
chromate 
dichromate 
dichromate 
dihydrogen phosphate 
dihydrogen phosphate 
dihydrogen phosphate 
ferrocyanide 


Formula 


K2Cr04 

K 2 CraO/ 

K 3 Fo(CN )6 

KOH 

KOH 

KIO3 

KI 

KNO3 

KNO 2 

KCIO4 

KMn04 

KaSaOat 

K2SO4 

KCNS 

RbCIOj 

RbCI 

RbNOs 

RbC(b4 

Rb 2 S 04 

H2S0O4 

H 2 Se 04 

HzSeOa 

AgC2H302 

Aga ASO 4 

Aga AsOa 

AgBr 

Ag2 CO3 

AgCI 

Ag 2 Cr 04 

AgCN 

AgaFeCCN)® 

AglOa 

Agl 

AgNOa 

AgNOz 

Ag2S04 

AgaS 

NaCzHaOz 

NaCzHaOz 

NaHCOa 

NaBrOa 

NaBr 

NaBr 

NazCOa 

NazCOa 

NaClOa 

NaCI 

NazCr 04 

Na2Cr04 

Na 2 Cr 04 

NazCrzOy 

Na 2 Cr 207 

NaH2P04 

NaH2P04 

NaH2P04 

Na4Fe(CN)« 


0°G. 

10®C. 

58.2 

60.0 

5 

7 

31 

36 

97 

103 


122 

0.155 

0.573 


170 

0.220 

0.695 
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IN WATER AT VARIOUS TEMPERATURES 
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SOLUBILITIES OF INORGANIC COMPOUNDS 


Substance 


Sodium hydrogen arsenate 
hydrogen phosphate 
hydrogen phosphate 
hydrogen phosphate 
hydrogen phosphate 
hydroxide 
hydroxide 
hydroxide 
hydroxide 
iodate 
iodide 
iodide 
nitrate 
nitrite 
oxalate 

phosphate, trf- 

pyro phosphate 

selenate 

selenate 

sulfate 

sulfate 

sulfate 

sulfide 

sulfide 

sulfide 

sulfite 

sulfite 

tetraborate 

tetraborate 

tungstate 

tungstate 

vanadate (meta) 

vanadate (meta) 

Stannous chloride 
iodide 
sulfate 

Strontium acetate 
acetate 
bromide 
chloride 
chloride 
iodide 
iodide 
nitrate 
nitrate 
nitrate 
oxalate 
sulfate 

Sulfur dioxide^ 760 mm 

Telluric acid 
acid 

Thallium bromate 
bromide 
chlorate 
chloride 
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IN WATER AT VARIOUS TEMPERATURES 
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SOLUBILITIES OF INORGANIC COMPOUNDS 



Substance 

Formula 

SoUd 

Phase 

IIIIIESIIIIIl^ 

10®C. 

1 

Thallium hydroxide 

TlOH 


25.44 


2 

iodide 

TII 



0.0036 

3 

nitrate 

TINO 3 


3.91 

6.22 

4 

perchlorate 

TICIO 4 


6 

8.04 

5 

selenate 

TizSeOA 



2.13 

6 

sulfate 

TI 2 SO 4 


2.70 

3.70 

7 


TI 2 S 




8 

Thorium selenate 

Th(Se04)2 


0.498 


9 

sulfate 

Th(S04)2 

9 H 2 O 

0.74 

0.98 

10 

sulfate 

Th(S04)2 

8 H 2 O 

1 .0 

1 .25 

11 

sulfate 

Th(S04)2 

6 H 2 O 

1.50 


12 

sulfate 

Th ( 804)2 

4 H 2 O 



13 

Uranyl nitrate 

U02(N03)2 

6 H 2 O 

98.0 

108.3 

14 

Ytterbium sulfate 

Yb 2 (804)3 

8 H 2 O 

44.2 

38.4 

16 

Zinc bromide 

ZnBr 2 

2 H 2 O 

389.0 

....... 

16 

bromide 

ZnBr 2 




17 

chlorate 

ZnCI03 

6 H 2 O 

145.0 

152.5 

18 

chlorate 

ZnCI 03 

4 H 2 O 



19 

iodide 

Znl 2 

2 H 2 O 

430.9 

457.4 

20 

iodide 

Znl 2 


429.4 


21 

nitrate 

Zn(N03)2 

6 H 2 O 

94.78 


22 

nitrate 

Zn(N03)2 

3 H 2 O 



23 

sulfate 

Zn804 

7 H 2 O 

41.9 

47 

24 

sulfate 

ZnS04 

SHfO 



25 

sulfate 

ZnS04 

IH 2 O 




SOLUBILITY OF CANE SUGAR IN WATER 
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IN WATER AT VARIOUS TEMPERATURES 
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SOLUBILITY OF GASES IN WATER 

The column headed “a” gives the volume of gas reduced to standard conditions 
(0®C and 760 mm) dissolved in one volume of water when the pressure of the gas 
(without the aqueous tension) is 760 mm; this value “oc” is tne “absorption co- 
efficient.” The column headed “1” gives the volume of the gas expressed in cubic 
centimeters dissolved in one volume of water at a total pressure (partial pressure 
of the gas plus the aqueous tension at the stated temperature) of 760 mm. The 
column headed “q” gives the weight of gas in grams dissolved in 100 grams of water 
at a total pressure (partial pressure of the gas plus the aqueous tension at the stated 
temperature) of 760 mm. 


II BROMINE 1 

a 


60.5 

42.9 

5 V. i 

sa/s 

48!3 

M.2 

43!3 

36! 6 

38.9 

27.5 

35.1 

24.8 

31 is 


28^4 

26.6 

25i7 

18.6 

23! 4 

16.4 

21.3 

14.9 

i9i4 

isis 

17^7 

i2!3 

16.3 

ii is 

isio 

ibis 

13.8 

9.5 

’9i4 

6.3 

6.5 

aW 

4.9 

2.9 

3.8 

1.9 

3.0 

1 .2 


40 

45 

50 

60 

70 

80 

90 

100 


ACETYLENE 


AIR* 


Deg. C. 

a 



%Oxygen 
dissd. air. 

or 

q 

0 

'1 .73 

0.200 

29.18 

34.91 

1176 

89.5 

1 

1.68 

0.194 

28.42 

34.87 



2 

1 .63 

0.188 

27.69 

34.82 



3 

1 .58 

0.182 

26.99 

34.78 



4 

1.53 

0.176 

26.32 

34.74 


79.6 

5 

1 .49 

0.171 

25.68 

34.69 



6 

1 .45 

0.167 

25.06 

34.65 



7 

1 .41 

0.162 

24.47 

34.60 



8 

1 .37 

0.157 

23.90 

34.56 

947 

72.0 

9 

1.34 

0.154 

23.36 

34.52 



10 

1.31 

0.150 

22 . 84 

34.47 



11 

1 .27 

0.146 

22.34 

34.43 



12 

1 .24 

0.142 

21 .87 

34.38 

857 

65.1 

13 

1 .21 

0.138 

21.41 

34.34 

837 

63.6 

14 

1.18 

0.135 

20.97 

34.30 



15 

1.15 

0.131 

20.55 

34.25 



16 

1.13 

0.129 

20.14 

34.21 

775 

58 i 7 

17 

1.10 

0.125 

19.75 

34.17 



18 

1.08 

0.123 

19.38 

34.12 



19 

1 .05 

0.119 

19.02 

34.08 



20 

1 .03 

0.117 

18.68 

34.03 

702 

53.1 

21 

1 .01 

0.115 

18.34 

33.99 



22 

0.99 

0.112 

18.01 

33.95 



23 

0.97 

0.110 

17.69 

33.90 



24 

0.95 

0.107 

17.38 

33.86 

639 

48i2 

25 

0.93 

0.105 

17.08 

33.82 



26 

0.91 

0.102 

16.79 

33.77 



27 

0.89 

0.100 

16.50 

33.73 



28 

0.87 


16.21 

33.68 

586 

44i6 

29 

0.85 

0.095 

15.92 

33.64 



30 

0.84 


15.64 

33.60 



35 









AMMONIA 


• Fre^ ^rom NH3 and CO2; total pressure of air + aq. tension is 760 mm. 
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SOLUBILITY OF GASES IN WATER 
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SOLUBILITY OF GASES IN WATER 



^Atmospheric Nitrogen containing 98.815% Nz by volume 1 ,185% inert gases. 
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SOLUBILITY PRODUCT 

In a saturated solution of any given salt, the product of the concentrations of the 
ions which are combining to form the salt, is a constant. If more than one ion of the 
same kind enters into the formation of one molecule of the compound then the 
concentration of that ion must be raised to a power equal to the number of such ions 
entering into one molecule of the compound. The concentrations are expressed as 
gram molecular concentrations per liter. For example, silver acetate has a solubility 
of 10.07 grams per liter at 16°C. Its molecular weight is 167 and it is 70.8% ionized. 
Therefore, its molar concentration would be 10.07/167 and since it is 70.8% ionized, 
the Ag ion concentration would be 10.07/167X70.8% or 0.0427. Since for each silver 
ion there is an acetate ion, the acetate ion concentration would be the same as for 
the silver ion. Hence the solubility product would be 0.0427X0.0427 = 0.00182 
at 16 °C. 


Substance 

Formula 

Temp. °C. 

Solubility- 

Product 

Aluminum hydroxide 

AI(0H)3 

15° 

4X10-13 

Aluminum hydroxide 

Al (0H)3 

18° 

1.1 XI 0-1 5 

Aluminum hydroxide 

Al (0H)3 

25° 

3.7X10-15 

Barium carbonate 

BaC03 

16° 

7X10-9 

Barium carbonate 

BaC 03 

18° 

8.1 XI 0-9 

Barium chromate 

BaCr 04 

18° 

1 . 6 X 10-10 

Barium chromate 

BaCr04 

0 

00 

CM 

2.4X10-10 

Barium fluoride 

BaFz 

9.5° 

1.6X10 e 

Barium fluoride 

BaFz 

18° 

1.7X10-6 

Barium fluoride 

BaFz 

25.8° 

1.73X10-6 

Barium iodate 

Ba ( 103 ) 2-2 HzO 

10 ° 

8.4X10-11 

Barium iodate 

Ba(I03)2-2H20 

25° 

6.5X10-10 

Barium oxalate 

BaC204-3ViH20 

18° 

1.62X10-7 

Barium oxalate 

BaC 204 - 2 H 20 

18° 

1 .2X10-7 

Barium oxalate 

BaC204-K2H20 

18° 

2. 18X10-7 

Barium sulfate 

BaS 04 

18° 

0.87X10-10 

Barium sulfate 

BaS 04 

25° 

1 .08X10-10 

Barium sulfate 

BaS 04 

50° 

1 .98X10-10 

Cadmium oxalate 

CdC204-3H20 

18° 

1 .53X10-8 

Cadmium sulfide 

CdS 

18° 

3.6X10-29 

Calcium carbonate 

CaCOj 

15° 

0.99X10-8 

Calcium carbonate 

CaC 03 

25° 

0.87X10-8 

Calcium chromate 

0aCrO4 

18° 

2.3X10-2 

Calcium fluoride 

CaFz 

18° 

3.4X10-^i 

Calcium fluoride 

CaFz 

26° 

3.95X10-^1 

Calcium iodate 

Ca(I03)2-6H20 

10 ° 

22.2X10-8 

Calcium iodate 

Ca{I03)2*6H20 

18° 

64.4X10-8 

Calcium oxalate 

CaC 204 * H 2 O 

18° 

1.78X10-9 

Calcium oxalate 

Ca C 204 * H 2 O 

25° 

2.57X10-9 

Calcium sulfate 

CaS04 

10 ° 

6.1 X10-S 

Calcium tartrate 

CaC4H406-2H20 

18 ° 

0.77X10-6 

Cobalt sulfide 

CoS 

18° 

3X10-26 

Cupric iodate 

Cu ( 103)2 

25° 

1 .4X10-7 

Cupric oxalate 

CUC 2 O 4 

25° 

2.87X10-8 

Cupric sulfide 

CuS 

18° 

8.5X10-65 

Cuprous bromide 

CuBr 

18° 

4.1 X10-8 

Cuprous chloride 

CuCi 

18° 

1.0X10-6 

Cuprous iodide 

Cul 

18° 

5.0X10-12 

Cuprous sulfide 

CuzS 

00 

CD 

2X10-67 

Cuprous thiocyanate 

CuSCN 

18° 

1 . 6 X 10-11 

Ferric hydroxide 

Fe(OH)3 

18° 

1.1 X10-36 

Ferrous hydroxide 

Fe(OH )2 

18° 

1.64X10-16 

Ferrous oxalate 

FeC 204 

25° 

2.1 X10-7 

Ferrous sulfide 

FeS 

18° 

3.7X10-19 
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SOLUBILITY PRODUCT 


Substance 

Formula 

Temp. ®C. 

Solubility- 

Product 

Lead carbonate 

PbCOa 

18° 

3.3X10-M 

Lead chloride 

PbClz 

25.2° 

1.0 XIO"-* 

Lead chromate 

PbCr 04 

18° 

1.77X10-M 

Lead fluoride 

PbFz 

9° 

2.7X10-8 

Lead fluoride 

PbFz 

18° 

3.2X10-8 

Lead fluoride 

PbFz 

26.6° 

3.7X10-8 

Lead iodate 

Pb( 103)2 

9.2° 

5.3X10-M 

Lead iodate 

Pb( 103)2 

18° 

1.2X10-13 

Lead iodate 

Pb( 103)2 

25.8° 

2.6X10-1 3° 

Lead iodide 

Pbl2 

15° 

7.47X10-8 

Lead iodide 

Pbiz 

25° 

1 .39X10-8 

Lead oxalate 

PbC204 

18° 

2.74X10-11 

Lead sulfate 

PbS04 

18° 

1 .06X10-8 

Lead sulfide 

PbS 

18° 

3.4X10-28 

Lithium carbonate 

LizCOa 

25° 

1.7X10-3 

Magnesium ammonium phosphate 

MgNH4P04 

25° 

2.5X10-13 

Magnesium carbonate 

MgCOa 

12° 

2.6X10-3 

Magnesium fluoride 

MgFz 

18° 

7.1 X10-8 

Magnesium fluoride 

MgFz 

27° 

6.4X10-9 

Magnesium hydroxide 

Mg(OH )2 

18° 

1.2X10-11 

Magnesium oxalate 

MgC204 

18° 

8.57X10-5 

Manganese hydroxide 

Mn(OH )2 

18° 

4X10-14 

Manganese sulfide 

MnS 

18° 

1.4X10-15 

Mercuric bromide 

HgBrz 

25° 

8X10-20 

Mercuric chloride 

HgClz 

25° 

2.6X10-15 

Mercuric iodide 

Hgiz 

25® 

3.2X10-29 

Mercuric sulfide 

HgS 

18° 

4X10-53 to 
2X10-49 

Mercurous bromide 

HgBr 

25° 

1.3X10-21 

Mercurous chloride 

Hgci 

25° 

2X10-18 

Mercurous iodide 

Hgl 

25° 

1.2X10-28 

Nickel sulfide 

NiS 

18° 

1.4X10-24 

Potassium acid tartrate 

KHC 4 H 4 O 6 

18° 

3.8X10-4 

Silver acetate 

AgCzHzOz 

16° 

1.82X10-3 

Silver bromate 

AgBrOs 

20° 

3.97X10-5 

Silver bromate 

Ag BrOs 

25° 

5.77X10-5 

Silver bromide 

AgBr 

18° 

4.1 X10-13 

Silver bromide 

AgBr 

25° 

7.7X10-13 

Silver carbonate 

Ag 2 C 03 

25° 

6.15X10-12 

Silver chloride 

AgCI 

4.7° 

0.21 XIO -10 

Silver chloride 

AgCI 

9.7° 

0.37X10-10 

Silver chloride 

AgCI 

25° 

1.56X10-10 

Silver chloride 

AgCI 

50° 

13.2X10-10 

Silver chloride 

AgCI 

100° 

21.5X10-10 

Silver chromate 

Ag 2 Cr 04 

14.8° 

1.2X10-12 

Silver chromate 

Agz Cr04 

25° 

9X10-12 

Silver cyanide 

Ag2(CN)2 

20° 

2.2X10-12 

Silver dichromate 

AgzCrzOy 

25° 

2X10-7 

Silver hydroxide 

AgOH 

20° 

1 .52X10-8 

Silver iodate 

AglOa 

9.4° 

0.92X10-8 

Silver iodide 

Agl 

13° 

0.32X10-16 

Silver iodide 

Agl 

25° 

1.5X10-16 

Silver nitrite 

AgNOz 

25° 

5.86X10-4 

Silver oxalate 

Agz C 2 O 4 

25° 

1.3X10-11 

Silver sulfide 

AgzS 

18° 

1.6X10-49 

Silver thiocyanate 

AgSCN 

18° 

0.49X10-12 
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SubBtance 


Silver thiocyanate 
Strontium carbonate 
Strontium fluoride 
Strontium oxalate 
Strontium sulfate 
Strontium sulfate 
Thallous bromide 
Thallous chloride 
Thallous sulfate 
Thallous thiocyanate 
Zinc hydroxide 
Zinc oxalate 
Zinc sulfide 


SOLUBILITY PRODUCT 


Formula 

Temp, °C. 

Solubility- 

Product 

AgSCN 

25® 

1.16X10-12 

SrCOa 

23® 

1.6X10-9 

SrFz 

18° 

2.8X10-9 

SrC204 

18° 

5.61 X10-8 

SrS 04 

2.9° 

2.77X10-7 

SrS04 

17.4° 

2.81 XI 0-7 

TIBr 

25° 

4X10-6 

TICI 

25° 

2.65X10-6 

TI2SO4 

25° 

3.6X10-6 

TISCN 

25° 

2.25X10-6 

Zn(OH)2 

18°-20° 

1.8X10-16 

Zn C204*2H20 

18° 

1.35X10-9 

ZnS 

18° 

1 .2X10-23 
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GUM AND 

The time for evaporation is based upon the time required to completely evaporate 
0 . 5 oc of solvent on filter paper as compared with the corresponding time for ethyl 
ether which is given a value of 1. 

^indicates that dilution causes cloudiness or precipitation, 
t Other grades of shellac are less soluble. 


No. 

Name of Solvent 

Boiling 
Range ®C. 

Time for Gum Benzoin 
Evaporation (Siam ) 

Dam- 

mar 

Elemi 

1 

Acetone 

55-56 

2.1 

8. 

i. 

i. 

2 

Benzene 

80-81 

3 

i. 

i.8. 

8. 

3 

Benzine 

67-100 

3.6 

i. 

i.8.* 

8.* 

4 

Benzyl alcohol 

204-208 

1767 

8. 

8. 

8. 

5 

n- Butyl acetate (98%) 

121-127 

11.8 

8. 

i.8.* 

8. 

6 

n-Butyl acetate (85%) 

110-132 

12.5 

8. 

i.8.* 

8. 

7 

n-Butyl alcohol 

114-118 

33 

S. 

i. 

8. 

8 

f5o-Butyl alcohol 

104-107 

24 

8. 

i. 

i.s. 

9 

n-Butyl glycol 

164-182 

163 

s. 

i. 

8. 

10 

n-Butyl lactate 

170-195 

443 

8. 

i. 

i.s. 

11 

Cyclohexanone 

150-156 

40.4 

8. 

i.8. 

8. 

12 

Diacetone alcohol 

150-165 

147 

8. 

i. 


13 

Ethyl acetate (98%) 

74-77 

2.9 

8. 

1 . 


14 

Ethyl acetylglycolate 

181-195 

464 

8. 

i. 


15 

Ethyl ether 

34-35 

1 

S. 

8.* 

8. 

16 

Ethyl glycol 

126-138 

43 

8. 

i. 

8. 

17 

Ethyl glycolacetate 

149-160 

52 

8. 

i. 

8. 

18 

Ethylene chloride 

81-87 

4.1 

i.8. 

i.8.* 

i.8. 

19 

Methyl acetate 

56-62 

2.2 

8. 

i. 

i. 

20 

Methyl alcohol 

64-65 

6.3 

8. 

i. 

i. 

21 

Methyl cyclohexanone 

165-171 

47 

8. 

i.8. 

8. 

22 

Methyl glycol 

115-130 

34.5 

8. 

i. 


23 

Methyl glycolacetate 

138-152 

35 

8 . 

i. 


24 

Methylene chloride 

40-42 

1.8 

i.8. 

1. 

i.8. 

25 

n-Propyl acetate 

97-101 

6.1 

8. 

i. 


26 

/ao-Propyl acetate 

84-93 

4.2 

8. 

1 . 


27 

fao-Propyl alcohol 

79.5-81.5 

21 

8. 

i. 


28 

Toluene 

109.5-110.5 

6.1 

i. 

i.8. 

8. 

29 

Xylene 

137-139 

13.5 

i. 

8. 

8. 


Name 

B. P. 
Deg. C. 

Ethyl ether 

34,6 

Carbon diaulfide 

46.3 

Acetone 

56.5 

Methyl acetate 

59.5 

Chloroform 

61.2 

Methyl alcohol 

64.7 

Carbon tetrachloride 

76.3 

Ethyl acetate 

77.1 

Ethyl alcohol 

78.4 

Benzene 

79.6 

^o-Propyl alcohol 

82.5 

Ethylene chloride 

83.7 

fso-Propyl acetate 

90 

Ethyl propionate 

99.1 

n-Propyl acetate 

101 .6 


ORGANIC SOLVENTS ARRANGED 

BOILING 


Name 

B. P. 
Deg. C. 

/jo-Butyl alcohol 

108 

Toluene 

110.8 

n-Butyl alcohol 

117.4 

Ethyl butyrate 

121 

Ethylene glycol monomethyl 

124.5 

ether (methyl cellosolve) 

Diethyl carbonate 

126 

Butyl acetate 

126 

Ethylene chlorohydrin 

128.8 

Ethylene glycol monoethyi 

134.8 

ether (cellosolve) 

Ethyl benzene 

136.2 

n-Amyl alcohol 

137.9 

m- Xylene 

139 
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RESIN SOLVENTS 

s. =* soluble in an equal weight of solvent at room or slightly raised temperature; 
Natural resins, especially gum benzoin, contain more or less insoluble impurities, 
i. ^insoluble; i.s. =partly soluble. 



IN THE ORDER OF THEIR 
POINTS 


Name 

B. P. 
Deg. C. 

n-Amyl acetate 

148 

Acetate of glycol monoethyl 
ether (cellosolve acetate) 

153 

Ethyl lactate 

155 

Cyclohexanone 

156 

Furfural 

161 

Diai^tone alcohol 

166 

Butyl cellosolve 

170.6 

Ethyl acetoacetate 

180 

Aniline 

184.4 

Diethyl oxalate 

186 

n-Butyl lactate 

195 

Ethylene glycol 

197.4 

Carbitol 

198 


B. P. 

Name Deg. C. 

Benzyl alcohol 205 

Nitrobenzene 210.9 

Ethyl benzoate 212 

rt-Butyl stearate 220-525“ia 

Acetamide 222 

Butyl carbitol 222 

Diethylene glycol 250 

Triphenyl phosphate 245’«‘tt“ 

Triace tin 259 

Diacetin 261 

Dimethyl phthalate 282 

Diethyl phthalate 298 

Dibutyl phthalate 340 

Diamyl phthalate 344 








DILUTION TABLE 
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HYDROMETERS 


Various hydrometers and the rela- 
tion between the various scales. 


Alcoholometer. This hydrometer is 
used in determining the density of 
aqueous ethyl alcohol solutions; the 
reading in degrees is numerically the 
same as the percentage of alcohol by 
volume. The scale known as Tralle 
gives the precentage by volume. (See 
also formulas for conversion to per- 
cent by weight, percent by volume, 
and percent proof.) Wine and Must 
hydrometer relations are given below. 

Ammoniameter. This hydrometer, em- 
ployed in finding the density of aque- 
ous ammonia solutions, has a scale 
graduated in equal divisions from 
0° to 40°. To convert the reading to 
specific gravity multiply by 3 and 
subtract the resulting number from 
1000 , 

Balling Hydrometer. See under Sac- 
charometer. 

Barkometcr or Barktrometer. This 
hydrometer which is used in determin- 
ing the density of tanning liquors has 
a scale from 0* to 80° Bk; the number 
to the right of the decimal point of 
a specific gravity reading is the 
corresponding Bk degree; thus, a 
specific gravity of 1.015 is 15°Bk. 

Baum6 Hydrometers. For liquids 
heavier than water. — ^This hydro- 
meter was originally based on the 
density of a 10% sodium chloride 
solution which was given the value 
of 10° and the density of pure water 
which was given the value of 0°, the 
interval between these two values 
was divided into 10 equal parts. 
Other reference points have been 
tedten with the result that so much 
confusion exists that there are about 
36 different scales in use, many of 
which are incorrect. In general a 
Baum6 hydrometer should have in- 
scribed on it the temperature at 
which it was calibrated and also the 
temperature of the water used in 
relating the density to a specific 
gravity. The following expression 


gives the relation between the specific 
gravity and several of the Baum6 
scales : — 

Specific gravity == 

m-Baum6 

m = 145 at 60°/60°F (15.56°Q for the 
American Scale 

m = 144 for the old scale used in Holland 
m = 146.3 at 15°C for the Gerlach Scale ^ 

m = 144.3 at 15°C for the Rational Scale 
generally used in Germany 

See also special table for conversion 
to density and Twaddell scale. 

For liquids lighter than water. — 
Originally the density of a solution of 
1 gram of sodium chloride in 9 grams 
of water at 12.5°C was given a value of 
0°B6 and pure water a value of 10°B6. 
The scale between these points was 
divided into ten equal parts and these 
divisions were repeated throughout 
the scale giving a relation which could 
be expressed by the formula: Specific 
gravity = 145.88/ (135.88 +B4), which is 
approximately equal to 146/G36+B6.) 
Other scales have since come into more 
general use such as that of the Bu. of 
Standards in which the specific gravity 
at 60°/60°F = 140/(130-fBe.) and that 
of the American Petroleum Institute 
(A.P.I. Scale) in which the specific 
gravity at 60°/60°F = 141.5/ (131.5 4*B^. ) 

See also special table for conversion 
to density and Twaddell scale. 

Beck’s Hydrometer. This hydrometer 
is graduated to show a reading of 0° 
in pure water and a reading of 30° 
in a solution with a specific gravity of 
0.850, with equal scale divisions above 
and below these two points. 

Brix Hydrometer. See under Sacchar- 
ometers. 

Cartier’s Hydrometer. This hydrome- 
ter shows a reading of 22° when im- 
mersed in a solution having a density 
of 22° Baum6 but the scale divisions 
are smaller than on the Baume hy- 
drometer in the ratio of 16 Cartier 
to 15 Baum^. 

Fatty Oil Hydrometer. The gradu- 
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HYDROMETERS 


ations on this hydrometer are in 
specific gravity within the range 0.908 
to 0.938. The letters on the scale 
correspond to the specific gravity of 
the various common oils as follows; 
/?, rape ; 0, olive ; A , almond ;iS, sesame ; 
HL, hoof oil; HP, hemp; C, cotton 
seed; L, linseed. See also Oleometer 
below. 

Lactometers. These hydrometers are 
used in determining the density of 
milk. The various scales in common 
use are the following: 

New York Board of Health has a scale 
CTaduated into 120 equal parts, 0° 
being equeJ to the specific gravity of 
water and 100° being equal to a specific 
gravity of 1.029. 

Quevenne lactometer is graduated from 
15° to 40° corresponding to specific 
gravities from 1.015 to 1.040. 

Soxhlet lactometer has a scale from 
25® to 35° corresponding to specific 
gravities from 1.025 to 1.035 respectively. 

Oleometer. A hydrometer for determin- 
ing the density of vegetable and sperm 
oils with a scale from 50° to 0° cor- 
responding to specific gravities from 
0 . 870 to 0.970. See also Fatty Oil 
hydrometer above. 

Saccharometers, These hydrometers 
are used in determining the density 
of sugar solutions. Solutions of the 
same concentration but of different 
carbohydrates have very nearly the 
same specific gravity and in general 
a concentration of 10 grams of car- 
bohydrate per 100 cc of solution shows 
a si^cific gravity of 1,0386. This 
relation cam be expressed as follows: 

(a) For concentrations below 12g/100 
oc, weight of sugar = density -1000/ 
3.86 

(b) For concentrations above 12g/100 
cc, weight of sugar == density— 1000/ 
3.85 

The following hydrometers are em- 
ployed with sugar solutions: 

Brix hydrometer is graduated so that 
the number of degrees is identical with 
the percentage by weight of cane sugar 
and is used at the temperature indicated 
on the hydrometer. 

Balling*s saccharometer is used in 
Europe and is practically identical 
with the Brix hydrometer. 

Bales brewers* saccharometer which 


is used in determining the density of malt 
worts is graduated so that the divisions 
express pounds per barrel (32 gallons). 
The relation between degrees Bates 
( == b ) and degrees Balling ( = B ) is 
shown by the following formula: B = 
260b/ (360 -t-b). 

See also below under Wine and Must 

Salinorneter. This hydrometer, which 
is used in the pickling and meat 
packing plants, is graduated to show 
percentage of saturation of a sodium 
chloride solution. An aqueous solution 
is completely saturated when it con- 
tains 26.4% pure sodium chloride. 
The range from 0% to 26.4% is 
divided into 100 parts, each division 
therefore representing 1 % of sat- 
uration. In another type of salino- 
meter, the degrees correspond to per- 
centages of sodium chloride expressed 
in grams of sodium chloride per 100 
cc of water. 

Sprayometer (Parrot and Stewart ) . — 
This hydrometer which is used in de- 
termining the density of lime sulfur 
solutions has two scales; one scale 
is graduated from 0° to 38° Baum6 
and the other scale is frpm 1.000 to 
1.350 specific gravity. 

Tralle Hydrometer. See alcoholometer 
above. 

Twaddell Hydrometer. This hydro- 
meter which is used only for liquids 
heavier than water, has a scale such 
that when the reading is multiplied by 
5 and added to 1000 the resulting 
number is the specific gravity with 
reference to water as 1000. To convert 
specific gravity at 60° /60°F to Twad- 
dell degrees, take the decimal portion 
of the specific gravity value and 
multiply it by 200; thus a specific 
gravity of 1.032 = 0.032 X 200 = 6.4° 
Tw. See also special table for con- 
version to density and Baum^ scale. 

Wme and Must Hydrometer — ^This 
instrument has three scales. One scale 
shows readings of 0° to 30° Brix for 
sugar (see Brix hydrometer above); 
another scale from 0° to 15° Tralle is 
used for sweet wines to indicate the 
percentage of alcohol by volume; 
and a third scale from 0° to 20° Tralle 
is used for tart wines to indicate the 
percentage of alcohol by volume. 
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SPECIFIC GRAVITY CORRECTIONS FOR THE BUOYANT EFFECT OF 

THE AIR 

Determinations made with a pyhnometer* 

Dvao=^d-0.0012(-^ -1) 

Svac=^-0.0012(-|^ -1) 

Where 

Dvac = density of the liquid in grams per milliliter at t®G corrected for the 
buoyant effect of air. 

Wi = weight in air of the water required to fill the pykometer at t°C. 

Wz = weight in air of the liquid required to fill the pyknorneter at t°C. 

d = density of water in grams per milliliter at t°C. 

Svac = specific gravity of the liquid at t°C. referred to water at t°G cor- 
rected for the buoyant effect of air. 

When the weight of the water is determined at a temperature of t®G, and that 
of the liquid at a different temperature t', the equations above are modified as follows ; 

W, W, W, 

Dvac = -^d-0.0012(-^d-l) +0.000026 

S,ao = -^- 0.0012(^ -1) + 0.000026(t'-t'’)(-^) 

Wi Wi W| 


Determinations made with a plummet or sinker. 

The equations above may also be used when the density is determined with n 
plummet or sinker, but in this case 

Wi = weight of the plummet in air minus its weight in water. 

W 2 = weight of the plummet in air minus its weight in the liquid. 
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CONVERSION OF SPECIFIC GRAVITY AT 25°/25° C. TO 
DENSITY AT ANY TEMPERATURE FROM 0° TO 40° C. 

Cf. Dreisbach, Ind, Eng. Chem., Anal. Ed. 12, 160 (19^0). 

Liquids change volume with change in temperature but the amount of this change, 
^ (coeflQcient of cubical expansion), varies widely with different liquids, and to some 
extent for the same liquid at different temperatures. See special table, Coejfwients 
of Cubical Expansion for Various Liquids and Aqueous Solutions. 

The table below, which is calculated from the relationship: 

^ density of water at 25°C. ( — 0.99705) 

11 ( 25-01 ^ 

may be used to find the density (weight of 1 cc.), of a liquid at any temperature 
(i) between 0° and 40°C. if the specific gravity at 25°/25°C. (S) and the coefficient of 
cubical expansion (/3) are known. Substitutions are made in the equations: 

d^==SFfit ( 2 ) 

o d^ 


TABLE— FACTORS (F^t) 


Density rC.=Sp. Gr. 25725° XF/?, 


° C . 

*/ SX 103\. 

0 

5 

10 

15 

20 

25 

30 

35 

40 

1.3 

1 . 0306 

1.0237 

1.0169 

1.0102 

1.0036 

0.99705 

0.99065 

0.9843 

0.9780 

1.2 

1 .0279 

1.0216 

1 .0154 

1.0092 

1.0031 

0.99705 

0.9911 

0.9853 

0.9794 

1.1 

1 .0253 

1.0195 

1 .0138 

1.0082 

1 .0026 

0.99705 

0.9916 

0.9963 

0.9809 

1.0 

1 . 0227 

1 .0174 

1 .0123 

1 .0072 

1 .0021 

0.99705 

0.9921 

0.9872 

0.98234 

0.9 

1 .0200 

1.0153 

1 .0107 

1.0060 

1 .0016 

0.99705 

0.99262 

0.9882 

0.9838 

0.8 

1 .0174 

1.0133 

1.0092 

1.0051 

1.0011 

0.99705 

0.9931 

0.98918 

0.9851 

0.7 

1.0148 

1.0113 

1.0077 

1.0041 

1 .0006 

0.99705 

0.9936 

0.99015 

0.98672 

0.6 

1.0122 

1 . 0092 

1 . 0061 

1.0031 

1.0001 

0.99705 

0.9941 

0.9911 

0.9882 

0.5 

1 . 0097 

1 .0072 

1 . 0046 

1 .0021 

0.99958 

0.99705 

0.9944 

0.9921 

0.9897 

0.4 

1 .0071 

1 .0051 

1 . 0031 

1 .0011 

0.99908 

0.99705 

0.9951 

0.9931 

0.9911 


* = coefficient of cubical expansion. 


EXAMPLES 

All examples are based upon an assumed coefficient of cubical expansion, /3, of 

1.3X10-3. 

Example 1, To find the density of a liquid at 20°G., d^^, which has a specific 
gravity (S) of 1.2500||L 

From the teible above Fpt at 20°C. — 1.0036. 

d20 - 1.2500 X 1.0036 = 1.2545 
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CONVERSIONS OF DENSITY— SPECIFIC GRAVITY 

Example 2. To find the density at 20°C. (d^) of a liquid which has a specific 
gravity of 1.2500J^L 

Since the density of water at 4°C. is equal to 1, specific gravity at = = 

1.2500. 

Substitution in equation 3 with Fpt at 17°C., by interpolation from the table, equal 
to 1.00756, gives 

Sp. gr. 25755° =*5 = 1.2500-^1.00756 

Substitution of this value for S in equation 2 with Ffit at 20°C., from the table, 
equal to 1.0036, gives 

= = (1.2500 -1.00756) X 1 .0036 = 1.2451 

Example 3. To find the specific gravity at 20°/4°C. of a liquid which has a specific 
gravity of 1.2500^®-“. 

Since the density of water at 4°C. is equal to 1, specific gravity 25°/4° —d‘^~ 1.2500; 
and, specific gravity 20°/4°=d2‘’. 

Substitution in equation 3, with d^ = 1.2500; and, with Fpt at 25°C., from the table, 
equal to 0.99705, gives 

Sp. gr. 25725° =*5 = 1.2500-^0.99705 

Substitution of this value for *5 in equation 2, with F at 20°C., from the table, 
equal to 1.0036, gives 

Sp. gr. 20°///°=d2o = (i.2500^0.99705)X1.0036 = 1.2582 

Example 4. To find the density at 25°C. of a liquid which has a specific gravity of 
1.2500f|:. 

Since the density of water (see special table, Absolute Density of Water) at 15°C. = 
0.99910, 

d^^=sp. gr. 15°/15°X0.99910 = 1.2500X0.99910 

Substitution in equation 3, with Fpt at 15°C., from the table, equal to 1.0102, gives 
Sp. gr. 25°/25°=*5 = (1.2500X0.99910)-M.0102 

Substitution of this value for *5 in equation 2, with F gt at 25°, from the table, equal 
to 0.99705, gives 

c?25 = (1.2500 X0.99910 1.0102) X0.99705 = 1.2326 
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DENSITY OF AQUEOUS SOLUTIONS 

The values in the following tables have been computed from the values given 
tinder specific gravity and per cent by weight by means of the following factors: 

145 

Degrees Baum6 = 145 - gp. gravity 

Degrees Twaddell = (Sp. gravity — 1)X200 
Grams per Liter = Sp. gravity X per cent by weight X 10 
Pounds per U. S. Gallon = Grams per Liter X 0.0083454 
Pounds per Cubic Foot = Grams per Liter X 0.06243 

See also the tables : — ''Specific Gravity of Aqueous Solutions'\ "Specific Gravity 
of Alcohol Water Solutions," and "Hydrometer Conversion Tables." 


ACETIC ACID 


Density of Aqueous Acetic Acid Solutions at C. Computed from Values 
Given in the International Critical Tables. 



Weight of HC2H3O2 in 

1 solution 






expressed in 



Degrees 


Specific 

Grams per 

Pounds per 

Pounds per 

Per Cent 



Gravity 

Liter 

U. S. Gallon 

Cubic Foot 

HC2H3O2 

Baum6 

Twaddell 

0.9982 




0 



0.9996 

9.996 

0.08342 

0.6241 

1 



1.0012 

20.02 

0.1671 

1.250 

2 

0.2 

0.24 

1 .0025 

30.08 

0.2510 

1 .878 

3 

0.4 

0.50 

1.0040 

40.16 

0.3352 

2.507 

4 

0.6 

0.80 

1.0055 

50.28 

0.4196 

3.139 

5 

0.8 

1.10 

1.0069 

60.41 

0.5042 

3.772 

6 

1.0 

1.38 

1 .0083 

70.58 

0.5890 

4.406 

7 

1.2 

1 .66 

1 . 0097 

80.78 

0.6741 

5.043 

8 

1.4 

1.94 

1.0111 

91.00 

0.7594 

5.681 

9 

1.6 

2.22 

1 .0125 

101.3 

0.8450 

6.321 

10 

1.8 

2.50 

1 .0139 

111.5 

0.9308 

6.963 

11 

2.0 

2.78 

1 .0154 

121 .8 

1.017 

7.607 

12 

2.2 

3.08 

1.0168 

132.2 

1.103 

8.252 

13 

2.4 

3.36 

1 .0182 

142.5 

1.190 

8.899 

14 

2.6 

3.64 

1.0195 

152.9 

1.276 

9.547 

15 

2.8 

3.90 

1 .0209 

163.3 

1.363 

10.20 

16 

3.0 

4.18 

1.0223 

173.8 

1,450 

10.85 

17 

3.2 

4.46 

1 .0236 

184.2 

1 .538 

11 .50 

18 

3.3 

4.72 

1.0250 

194.8 

1.625 

12.16 

19 

3.5 

6.00 

1 .0263 

205.3 

1.713 

12.81 

20 

3.7 

6.26 

1 .0276 

215.8 

1.801 

13.47 

21 

3.9 

6.52 

1 .0288 

226.3 

1 .889 

14.13 

22 

4.1 

6.76 

1.0301 

236.9 

1.977 

14.79 

23 

4.2 

6.02 

1 .0313 

247.5 

2.066 

15.45 

24 

4.4 

6.26 

1.0326 

258.2 

2.154 

16.12 

25 

4.6 

6.52 

1 . 0338 

268.8 

2.243 

16.78 

26 

4.7 

6.76 

1.0349 

279.4 

2.332 

17.44 

27 

4.9 

6.98 

1 .0361 

290.1 

2.421 

18.11 

28 

5.1 

7.22 

1.0372 

300.8 

2.510 

18.78 

29 

5.2 

7.44 

1.0384 

311.5 

2.600 

19.45 

30 

6.4 

7.68 

1.0395 

322.2 

2.689 

20.12 

31 

5.5 

7.90 

1.0406 

333.0 

2.779 

20.79 

32 

5.7 

8.12 

1 .0417 

343.8 

2.869 

21.46 

33 

5.8 

8.34 

1.0428 

354.6 

2.959 

22.13 

34 

6.0 

8.56 

1.0438 

365.3 

3.049 

22.81 

35 

6.1 

8.76 

1 .0449 

376.2 

3.139 

23.48 

36 

6.2 

8.98 

1.0459 

387.0 

3.230 

24.16 

37 

6.4 

9.18 

1.0469 

397.8 

3.320 

24.84 

38 

6.5 

9.38 

1.0479 

408.7 

3.411 

25.51 

39 

6.6 

9.58 
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ACETIC ACID (Continued) 


Specific 

Gravity 

Weight of HC 2 H 3 O 2 in 
expressed in 

solution 

Per Cent 
HC 2 H 3 O 2 

Degrees ^ 

Grams per 
Liter 

Pounds per 
U. S. Gallon 

Pounds per 
Cubic Foot 

Baum 6 

Twaddell 

1 .0488 

419.5 

3.501 

26.19 

40 

6.8 ’ 

9.76 

1 . 0498 

430.4 

3.592 

26.87 

41 

6.9 

9.96 

1.0507 

441 .3 

3.683 

27.55 

42 

7.0 

10.14 

1 .0516 

452.2 

3.774 

28.23 

43 

7.1 

10.32 

1 . 0525 

463.1 

3.865 

28.91 

44 

7.2 

10.50 

1.0534 

474.0 

3.956 

29.59 

45 

7.4 

10.68 

1 .0542 

484.9 

4.047 

30.27 

46 

7.5 

10.84 

1 .0551 

495.9 

4.138 

30.96 

47 

7.6 

11.02 

1 . 0559 

506.8 

4.230 

31.64 

48 

7.7 

11.18 

1 .0567 

517.8 

4.321 

32.33 

49 

7.8 

11.34 

1.0575 

528.8 

4.413 

33.01 

50 

7.9 

11.50 

1 . 0582 

539.7 

4.504 

33.69 

51 

8.0 

11.64 

1 .0590 

550.7 

4.596 

34.38 

52 

8.1 

11.80 

1 .0597 

561 .6 

4.687 

35.06 

53 

8.2 

11.94 

1 .0604 

572.6 

4.779 

35.75 

54 

8.3 

12.08 

1 .0611 

583.6 

4.870 

36.43 

55 

8.4 

12.22 

1 .0618 

594.6 

4.962 

37.12 

56 

8.4 

12.36 

1 .0624 

605.6 

5.054 

37.81 

57 

8.5 

12.48 

1 .0631 

616.6 

5.146 

38.49 

58 

8.6 

12.62 

1 .0637 

627.6 

5.237 

39.18 

59 

8.7 

12.74 

1 .0642 

638.5 

5.329 

39.86 

60 

8.8 

12.84 

1.0648 

649.5 

5.421 

40.55 

61 

8.8 

12.96 

1 .0653 

660.5 

5.512 

41.23 

62 

8.9 

13.06 

1 .0658 

671 .5 

5.604 

41.92 

63 

9.0 

13.16 

1 .0662 

682.4 

5.695 

42.60 

64 

9.0 

13.24 

1.0660 

693.3 

5.786 

43.28 

65 

9.1 

13.32 

1.0671 

704.3 

5.878 

43.97 

66 

9.1 

13.42 

1 .0675 

715.2 

5.969 

44.65 

67 

9.2 

13.50 

1 .0678 

726,1 

6.060 

45.33 

68 

9.2 

13.56 

1.0682 

737.1 

6.151 

46.01 

69 

9.3 

13.64 

1 . 0685 

748.0 

6.242 

46.69 

70 

9.3 

13.70 

1 .0687 

758.8 

6.332 

47.37 

71 

9.3 

13.74 

1 . 0690 

769.7 

6.423 

48.05 

72 

9.4 

13.80 

1 . 0693 

780,6 

6.514 

48.73 

73 

9.4 

13.86 

1 . 0694 

791.4 

6.604 

49.40 

74 

9.4 

13.88 

1 .0696 

802.2 

6.695 

50.08 

75 

9.4 

13.92 

1 .0698 

813.0 

6.785 

50.76 

76 

9.5 

13.96 

1 .0699 

823.8 

6.875 

51.43 

77 

9.5 

13.98 

1.0700 

834,6 

6.965 

52.10 

78 

9.5 

14.00 

1 .0700 

845.3 

7.054 

52.77 

79 

9.5 

14.00 

1 .0700 

856.0 

7.144 

53.44 

80 

9.5 

14.00 

1 .0699 

866.6 

7.232 

54.10 

81 

9.5 

13.98 

1 .0698 

877,2 

7.321 

54.77 

82 

9,5 

13.96 

1.0696 

887.8 

7.409 

55.42 

83 

9.4 

13.92 

1.0693 

898.2 

7.496 

56.08 

84 

9.4 

13.86 

1.0689 

908.6 

7.582 

56.72 

85 

9.4 

13.78 

1 .0685 

918.9 

7.669 

57.37 

86 

9.3 

13.70 

1 .0680 

929.2 

7.754 

58.01 

87 

9.2 

13.60 

1 .0675 

939.4 

7.840 

58.65 

88 

9.2 

13.50 

1 .0668 

949.5 

7.924 

59.27 

89 

9.1 

13.36 

1 .0661 

959.5 

8.007 

59.90 

90 

9.0 

13.22 

1.0652 

969.3 

8.089 

60.52 

91 

8.9 

13.04 

1 .0643 

979.2 

8.171 

61.13 

92 

8.8 

12.86 

1 .0632 

988.8 

8.252 

61.73 

93 

8.6 

12.64 

1.0619 

998.2 

8.330 

62.32 

94 

8.5 

12.38 

1 .0605 

1007 

8.408 

62.90 

95 

8.3 

12.10 

1 .0588 

1016 

8.483 

63.46 

96 

8.1 

11.76 

1 . 0570 

1025 

8.556 

64.01 

97 

7.8 

11.40 

1.0549 

1034 

8.627 

64.54 

98 

7.6 

10.98 

1.0524 

1042 

8.695 

65.04 

99 

7,2 

10.48 

1.0498 

1050 

8.761 

65.54 

100 

6.9 

9.96 
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ALBUMEN 

Density of Aqueous Albumen Solutions at 15.5®C. 


Weight of Albumen in solution 

expressed in Degrees 


Specific 

Grams per 

Pounds per 

Pounds per 

Per Cent 



Gravity 

liter 

U. S. Gallon 

Cubic F'oot 

Albumen 

Baum4 

Twaddell 

1 . 0026 

10.03 ' 

0.08367 

0.6259 

1 

0.37 

0.52 

1 .0054 

20.11 

0.1678 

1.255 

2 

0.77 

1.08 

1 .0078 

30.23 

0.2523 

1.888 

3 

1.12 

1 .56 

1.0130 

50.65 

0.4227 

3.162 

5 

1.85 

2.60 

1 . 0261 

102.6 

0.8563 

6.406 

10 

3.66 

5.22 

1.0384 

155.8 

1.300 

9.724 

15 

5.32 

7.68 

1.0515 

210.3 

1.755 

13.13 

20 

7.06 

10.30 

1 . 0644 

266.1 

2.221 

16.61 

25 

8.72 

12.88 

1 . 0780 

323.4 

2.699 

20.19 

30 

10.42 

15.60 

1.0919 

382.2 

3.189 

23.86 

35 

13.12 

18.38 

1.1058 

442.3 

3.691 

27.61 

40 

13.78 

21.16 

1.1204 

504.2 

4.208 

31.48 

45 

15.48 

24.08 

1.1352 

567.6 

4.737 

35.44 

50 

17.16 

27.04 

1.1511 

633.1 

5.283 

39.52 

55 

18.90 

30.22 


ALUMINUM CHLORIDE 

Density of Aqueous Aluminum Chloride Solutions at Vo C. 
Computed from Values Given in the International Critical Tables. 


Weight of AICI 3 in solution 

expresstyj in Degrees 


Specific 

Gravity 

Grams per 
Liter 

JNiunds per 

11. S. Gallon 

I’ounds per 
Cubic Foot 

Per Cent 
AICI 3 

Baum 6 

Twaddell 

1 . 0075 

10.08 

0.08408 ' 

0.6290 

1 

1.1 

1.50 

1 .0164 

20.33 

0.1696 

1.269 

2 

2.3 

3.28 

1 .0344 

41.38 

0.3453 

2.583 

4 

4.8 

6.88 

1 .0526 

63.16 

0.5271 

3.943 

6 

7.3 

10.52 

1.0711 

85.69 

0.7151 

5.350 

8 

9.6 

14.22 

1.0900 

109.0 

0.9096 

6.805 

10 

12.0 

18.00 

1 . 1 093 

133.1 

1.111 

8.310 

12 

14.3 

21.86 

1.1290 

158.1 

1 .319 

9.868 

14 

16.6 

25.80 

1.1491 

183.9 

1.534 

11.48 

16 

18.8 

29.82 


Density of Aqueous Aluminum Chloride Solutions at 15°C. 
Computed from the Values of Gerlach. 



Weight of AlzCle in solution 
expressed in 



Degrees 

Specific 

Grams per 

Pounds per 

Pounds per 

Per Cent 



Gravity 

Liter 

U. S. Gallon 

Cubic Foot 

AIzCU 

Baum 6 

Twaddell 

1 . 0072 

10.07 

0.08405 

0.6288 

1 

1.0 

1.44 

1 .0144 

20.29 

0.1693 

1.267 

2 

2.1 

2.88 

1.0216 

30.65 

0.2558 

1.913 

3 

3.1 

4.32 

1 . 0289 

41.16 

0.3435 

2.569 

4 

4.1 

5.78 

1.0360 

51.80 

0.4323 

3.234 

5 

5.0 

7.20 

1 . 0435 

62.61 

0.5225 

3.909 

6 

6.0 

8.70 

1 .0510 

73.57 

0.6140 

4.593 

7 

7.0 

10.20 

1 .0585 

84.68 

0.7067 

5.287 

8 

8.0 

11.70 

1.0659 

95.93 

0.8006 

5.989 

9 

9.0 

13.18 

1 . 0734 

107.3 

0.8958 

6.701 

10 

9.9 

14.68 

1 .0812 

118.9 

0.9925 

7.425 

11 

10.9 

16.24 

1 . 0890 

130.7 

1 .091 

8.158 

12 

11.9 

17.80 

1.0968 

142.6 

1 .190 

8.902 

13 

12.8 

19.36 

1 .1047 

154.7 

1.291 

9.655 

14 

13.7 

20.94 

1.1125 

166.9 

1 .393 

1C. 42 

15 

14.7 

22.50 
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ALUMINUM CHLORIDE (Continued) 



Weight of AlaCU in solution 






expressed in 



Degrees I 

Specific 

Grams per 

Pounds per 

Pounds per 

Per Cent 



Gravity 

Liter 

U. S. GaUon 

Cubic Foot 

AI2CU 

Banm4 

Twaddell 

1.120?' 

179.3 

1.496 

11.19 

16 

15.6' 

24.14 

1.1290 

191 .9 

1.602 

11.98 

17 

16.6 

25.80 

1.1372 

204.7 

1.708 

12.78 

18 

17.5 

27.44 

1.1455 

217.6 

1.816 

13.59 

19 

18.4 

29.10 

1.1537 

230.7 

1.926 

14.41 

20 

19.3 

30.74 

1.1623 

244.1 

2.037 

15.24 

21 

20.2 

32.46 

1.1709 

257.6 

2.150 

16.08 

22 

21.2 

34.18 

1.1795 

271.3 

2.264 

16.94 

23 

22.1 

35.90 

1.1882 

285.2 

2.380 

17.80 

24 

23.0 

37.64 

1.1968 

299.2 

2.497 

18.68 

25 

23.8 

39.36 

1.2058 

313.5 

2.616 

19.57 

26 

24.8 

41.16 

1.2149 

328.0 

2.737 

20.48 

27 

25.7 

42.98 

1.2241 

342.7 

2.860 

21.40 

28 

26.5 

44.82 

1.2331 

357.6 

2.984 

22.32 

29 

27.4 

46.62 

1 . 2422 

372.7 

3.110 

23.26 

30 

28.3 

48.44 

1.2518 

388.1 

3.238 

24.23 

31 

29.2 

50.36 

1.2615 

403.7 

3.369 

25.20 

32 

30.1 

52.30 

1.2712 

419.5 

3.501 

26.19 

33 

30.9 

54.24 

1.2808 

435.5 

3.634 

27.19 

34 

31.8 

56.16 

1.2905 

451.7 

3.769 

28.20 

35 

32.6 

58.10 

1.3007 

468.3 

3.908 

29.23 

36 

33.5 

60.14 

1.3109 

485.0 

4.048 

30.28 

37 

34.4 

62.18 

1.3211 

502.0 

4.190 

31.34 

38 

35.2 

64.22 

1 .3313 

519.2 

4.333 

32.41 

39 

36.1 

66.26 

1.3415 

536.6 

4.478 

33.50 

40 

36.9 

68.30 

1 . 3522 

554.4 

4.627 

34.61 

41 

37.8 

70.44 



ALUMINUM SULFATE 



Density of Aqueous Aluminum Sulfate Solutions at V© 

C. 

Computed from Values Given 

in the International Critical Tables. 


Weight of Ala (804)3 in solution 






expressed in 



Degrees | 

Specific 

Grams per 

Pounds per 

Pounds per 

Per Cent 



Gravity 

Liter 

U. S. Gallon 

Cubic Foot 

AI2 (804)3 

Baumd 

TwaddeU 

1 . 0093 

10.09 

0.08423 

0.6301 

1 

1 .3 

1.86 

1.0195 

20.39 

0.1702 

1.273 

2 

2.8 

3.90 

1 .0404 

41 .62 

0.3473 

2.598 

4 

5.6 

8.08 

1 .0618 

63.71 

0.5317 

3.977 

6 

8.4 

12.36 

1.0837 

86.70 

0.7235 

5.412 

8 

11.2 

16.74 

1.1062 

110.6 

0.9232 

6.906 

10 

13.9 

21.24 

1.1293 

135.5 

1.131 

8.460 

12 

16.6 

25.86 

1.1529 

161.4 

1.347 

10.08 

14 

19.2 

30.58 

1 . 1 770 

188.3 

1 .572 

11.76 

16 

21.8 

35.40 

1.2017 

216.3 

1.805 

13.50 

18 

24.3 

40.34 

1 .2272 

245.4 

2.048 

15.32 

20 

26.8 

45.44 

1.2534 

275.7 

2.301 

17.21 

22 

29.3 

50.68 

1 . 2803 

307.3 

2.564 

19.18 

24 

31.7 

56.06 

1 . 3079 

340.1 

2.838 

21.23 

26 

34.1 

61.58 



Weight of Ala (804)3* 

ISHzO in 





solution expressed in 


Degrees ] 

Specific 

Grams per 

Pounds per 

Pounds Per 

Per Cent 



Gravity 

Liter 

U. S. Gallon 

Cubic Foot AIz (804)3*1 8H2O Bnum6 

Twaddell 

1 . 0093 ' 

19.66 

0.1641 

1.227 

1.948 

1.3 

1.86 

1.0195 

39.72 

0.3315 

2.480 

3.896 

2.8 

3.90 

1.0404 

81.06 

0.6765 

6.060 

7.791 

5.6 

8.08 


{Completed on follofwing page.) 
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ALUMINUM SULFATE (Continued) 


Weight of AI2 (S04)3*18H20 in 

Bolution expresaed in Degrees 


Specific 

Gravity 

Grams per 
Liter 

Pounds per 
U. S. Gallon 

Pound^er 
Cubic Foot 

Per Cent 

AI2 (804)3* I8H2O Baum4 

Twaddell 

1.0618 

' 124.1 

1.036 

7.749 

11.69 

8.4 

12.36 

1.0837 

168.8 

1.409 

10.54 

15.58 

11.2 

16.74 

1.1062 

215.5 

1.798 

13.45 

19.48 

13.9 

21.24 

1.1293 

263.9 

2.202 

16.48 

23.37 

16.6 

25.86 

1.1529 

314.4 

2.624 

19.63 

27.27 

19.2 

30.58 

1.1770 

366.9 

3.062 

22.90 

31.17 

21.8 

35.40 

1.2017 

421.3 

3.516 

26.30 

35.06 

24.3 

40.34 

1.2272 

478.1 

3.990 

29.85 

38.96 

26.8 

45.44 

1.2534 

537.1 

4.482 

33.53 

42.85 

29.3 

50.68 

1.2803 

598.5 

4.995 

37.37 

46.75 

. 31 .7 

56.06 

1.3079 

662.3 

5.527 

41.35 

50.64 

34.1 

61.58 


AMMONIA 

Specific Gravity of Aqueous Ammonia Solutions. 

Adopted 1903 as Standard by the Manufacturing Chemists’ Association 
of the United States. 

Authority; W. C. Ferguson. 

Specific Gravity determinations were made at 60° F., compared with water at 60°F. 

From the Specific Gravities the corresponding degrees Baum^ were calculated by 
the following formula: , 

Baum6 = 130. 

Sp. Gr. 

* Baum^ Hydrometers for use with this table must be CTaduated by the above 
formula, which formula should always be printed on the scale. 

Atomic weights from F. W. Clarke’s table of 1901. 0 = 16. 


Be® 


BBfW 

Be® 

Sp. Gr. 

%Nn3 

Be® 

Sp, Gr. 

%NH3 

10.00 

1 .oooc 

.00 

16.50 

,9556 

11.18 

23.00 

.9150 

23.52 

10.25 

.9982 

.40 

16.75 

.9540 

11.64 

23.25 

.9135 

24.01 

10.50 

.9964 

,80 

17.00 

.9524 

12.10 

23.50 

.9121 

24.50 

10.75 

.9947 

1.21 

17.25 

.9508 

12.56 

23.75 

.9106 

24.99 

11.00 

.9929 

1.62 

17.50 

.9492 

13.02 

24.00 

.9091 

25.48 

11.25 

.9912 

2.04 

17.75 

.9475 

13.49 

24.25 

.9076 

25.97 

11.50 

.9894 

2.46 

18.00 

.9459 

13.96 

24.50 

.9061 

26.46 

11 .75 

.9876 

2.88 

18.25 

.9444 

14.43 

24.75 

,9047 

26.95 

12.00 

.9859 

3.30 

18.50 

.9428 

14.90 

25.00 

.9032 

27.44 

12.25 

.9842 

3.73 

18,75 

.9412 

15.37 

25.25 

.9018 

27.93 

12.50 

.9825 

4.16 

19.00 

.9396 

15.84 

25.50 

.9003 

28.42 

12.75 

.9807 

4.59 

19.25 

.9380 

16.32 

25.75 

.8989 

28.91 

13.00 

.9790 

5.02 

19.50 

.9365 

16.80 

26.00 

.8974 

29.40 

13.25 

.9773 

5.45 

19.75 

.9349 

17.28 

26.25 

.8960 

29.89 

13.50 

.9756 

5.88 

20.00 

.9333 

17.76 

26.50 

.8946 

30.38 

13.75 

.9739 

6.31 

20.25 

.9318 

18.24 

26.75 

.8931 

30.87 

14.00 

.9722 

6.74 

20.50 

.9302 

18.72 

27.00 

.8917 

31.36 

14.25 

.9705 

7.17 

20.75 

.9287 

19.20 

27.25 

.8903 

31.85 

14.50 

.9689 

7.61 

21.00 

.9272 

19.68 

27.50 

.8889 

32.34 

14.75 

.9672 

8.05 

21.25 

.9256 

20.16 

27.75 

.8875 

32.83 

15.00 

.9655 

8.49 

21.50 

.9241 

20.64 

28.00 

.8861 

33.32 

15.25 

.9639 

8.93 

21.75 

.9226 

21.12 

28.25 

.8847 

33.81 

16,50 

.9622 

9.38 

22.00 

.9211 

21.60 

28.50 

.8833 

34.30 

15.75 

.9605 

9.83 

22.25 

.9195 

22.08 

28.75 

.8819 

34.79 

16.00 

.9589 

10.28 

22.50 

.9180 

22.56 

29.00 

.8805 

35.28 

16.25 

.9573 

10.73 

22.75 

.9165 

23.04 
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AMMONIA (Continued ) 

Allowance For Temperature: 

The coefficient of expansion for Ammonia Solutions, varying? with the tempera- 
ture, correction must be applied according to the following table: 


Corrections to be added for eucli 


Corrections to be subJracf ed for 

each 


degree below 60° F. 




degree above 60° F. 


Degrees 








Bauro 6 

40° F. 

50° F. 


0 

o 

80° F. 

90° F. 

100° F. 

14° 

.015° B 6 

.017° B 6 


. 020 ° B 6 

. 022 ° B 6 

. 024° Bi^ 

. 026° Be 

16° 

.021° B 6 

.023° B 6 


.026° m 

.028° B 6 

. 030° B 6 

.032° B 6 

18° 

.027° m 

029° B 6 


.031° B 6 

. 033° B 6 

. 035° B 6 

. 037° B 6 

20 ° 

.033° B 6 

. 036° 


.037° B 6 

. 038° B 6 

.040°B6 

.042° B6 

22 ° 

.039° B4 

. 042° B 6 


. 043° B 6 

. 045° B 6 

.047° B 6 


' 26° 

.063° B 6 

. 057° B 6 


.057° B 6 

. 059° B 6 




AMMONIA 

Density of Aqueous Ammonia Solutions at C. Computed from Values 
Given in the International Critical Tables. 


Specific 

Gravity 

Weight of NH 3 in solution 
express^ in 

Per Cent 
NH 3 


Degrees 

Grams per 
Liter 

Pounds per 

U. S. Gallon 

Pounds per 
Cuitic Foot 

Baum 6 

Twaddell 

0.9939 

*9.939 

0.08294 

0.6205 

1 

10.9 


0.9895 

19.79 

0.1652 

1.235 

2 

11.5 


0.9811 

39.24 

0.3275 

2.450 

4 

12.7 


0.9730 

58.38 

0.4872 

3.645 

6 

13.9 


0.9651 

77.21 

0.6443 

4.820 

8 

15.1 


0.9575 

95.75 

0.7991 

6.978 

10 

16.2 


0.9501 

114.0 

0.9515 

7.118 

12 

17.3 


0.9430 

132.0 

1.102 

8.242 

14 

18.5 


0.9362 

149.8 

1.250 

9.352 

16 

19.5 


0.9295 

167.3 

1.396 

10.45 

18 

20.6 


0.9229 

184.6 

1.540 

11.52 

20 

21.7 


0.9164 

201.6 

1 .682 

12.59 

22 

22.8 


0.9101 

218.4 

1.823 

13.64 

24 

23.8 


0.9040 

235.0 

1.962 

14.67 

26 

24.9 


0.8980 

251.4 

2.098 

15.70 

28 

25.9 


0.8920 

267.6 

2.233 

16.71 

30 

27.0 



Determined in Sealed Tubes at C. 



Weight of NH 3 in solution 






expresscvl in 




Degrees 

Specific 

Grams per 

Pounds per 

Pounds per 

Per Cent 



Gravity 

Uter 

U. S. Gallon 

Cubic Foot 

NH 3 

Baum4 

Twaddell 

0.849 

382.1 

3.188 

23.85 

^ 45 ^ 

34.9 


0.832 

416.0 

3.472 

25.97 

50 

38.3 


0.815 

448.3 

3.741 

27.98 

55 

41.8 


0.796 

477.6 

3.986 

29.82 

60 

45.9 


0.776 

504.4 

4.209 

31.49 

65 

50.4 


0.755 

528.5 

4.411 

32.99 

70 

55.4 


0.733 

549.8 

4.588 

34.32 

75 

61 .0 


O.7II 

568.8 

4.747 

36.51 

80 

66.9 


0.688 

584.8 

4.880 

36.51 

85 

73.5 


0.665 

598.5 

4.995 

37.36 

90 

80.5 


0.642 

609.9 

5.090 

38.08 

95 

88.1 


0.618 

618.0 

5.157 

38.58 

100 

96.5 
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AMMONIUM CHLORIDE 

Density of Aqueous Ammonium Chloride Solutions at C. Computed from 
Valuers Given in the International Critical Tables. 


1 

Specific 

Gravity 

Weight of NH 4 CI in 
expressed in 

solution 

Per Cent 
NH 4 CI 

Deg 

recs 


Grams per 
Liter 

Pounds per 
U. S. Gallon 

Pounds per 
Cubic Foot 

Baum 6 

Twaddell 

1 .0013 

10.01 

0.08356 

0.6251 

1 

0.2 

0 . 

,26 

1.0045 

20.09 

0.1677 

1.254 

2 

0.6 

0 . 

90 

1.0107 

40.43 

0.3374 

2.524 

4 

1.5 

2 . 

14 

1.0168 

61.01 

0.5091 

3.809 

6 

2.4 

3. 

36 

1.0227 

81.82 

0.6828 

5.108 

8 

3.2 

4. 

54 

1.0286 

102.9 

0.8584 

6.421 

10 

4.0 

5. 

72 

1.0344 

124.1 

1.036 

7.749 

12 

4.8 

6 . 

88 

1.0401 

145.6 

1.215 

9.090 

14 

5.6 

8 . 

02 

1.0457 

167.3 

1 .396 

10.44 

16 

6.3 

9. 

14 

1.0512 

189.2 

1.579 

11.81 

18 

7.1 

10 . 

24 

1.0567 

211.3 

1 .764 

13.19 

20 

7.8 

11 . 

34 

1.0621 

233.7 

1.950 

14.59 

22 

8.5 

12 . 

42 

1.0674 

256.2 

2.138 

15.99 

24 

9.2 

13, 

48 


AMMONIUM NITRATE 

Density of Aqueous Ammonium Nitrate Solutions at ^ 4^0 C. Computed 
from Values Given in the International Critical Tables. 


Specific 

Gravity 

Weight of NII 4 NO 3 in solution 
expressed in 

Per Cent 
NH 4 NO 3 

Degrees 

n 

Grams per 
Liter 

Pounds per 
U. S. Gallon 

Pounds per 
Cubic Foot 

Baum 6 

Twaddell j 

1 . 0023 

10.02 

0.08365 

0.6257 

1 

0.3 

0 

46 

1 .0064 

20.13 

0.1680 

1.257 

2 

0.9 

1 

28 

1.0147 

40.59 

0.3387 

2.534 

4 

2.1 

2 

94 

1 . 0230 

61.38 

0.5122 

3.832 

6 

3.3 

4 

60 

1.0313 

82.50 

0.6885 

5.151 

8 

4.4 

6 

26 

1 . 0397 

104.0 

0.8677 

6.491 

10 

5.5 

7 

94 

1 . 0482 

125.8 

1 .050 

7.853 

12 

6.7 

9 

64 

1 . 0567 

147.9 

1 .235 

9.236 

14 

7.8 

11 

34 

1 . 0653 

170.4 

1 .422 

10.64 

16 

8.9 

13 

06 

1 . 0740 

193.3 

1.613 

12.07 

18 

10.0 

14 

80 

1.0828 

216.6 

1 .807 

13.52 

20 

11.1 

16 

56 

1.0916 

240.2 

2.004 

14.99 

22 

12.2 

18 

32 

1.1005 

264.1 

2.204 

16.49 

24 

13.2 

20 

10 

1.1095 

288.5 

2.407 

18.01 

26 

14.3 

21 . 

90 

1.1186 

313.2 

2.614 

19.55 

28 

15.4 

23. 

72 

1.1277 

338.3 

2.823 

21.12 

30 

16.4 

25. 

54 

1.1512 

402.9 

3.363 

25.15 

35 

19.0 

30. 

24 

1.1754 

470.2 

3.924 

29.35 

40 

21 .6 

35. 

08 

1 . 2003 

540.1 

4.508 

33.72 

45 

24.2 

40. 

06 

1.2258 

612.9 

5.115 

38.26 

50 

26.7 

45. 

16 


AMMONIUM NITRATE 

Density of Aqueous Ammonium Nitrate Solutions at 17. .5° C. Computed 
from the Values of Gerlach. 



Weight of NII 4 NO 3 in 
cxpres.sed in 

solution 



Degrees 

Specific 

Grains per 

Pound.s per 

Pounds per 

Per cent 



Gravity 

Liter 

U. S. Gallon 

Cubic Foot 

NH 4 NO 3 

Baum 6 

Twaddell 

1.0042 

10.04 

0.08380 

0.6269 

1 

0.6 

0.84 

1.0085 

20.17 

0.1683 

1.259 

2 

1.2 

1.70 

1.0127 

30.38 

0.2535 

1 ,897 

3 

1.8 

2.54 

1 . 01 70 

40.68 

0.3395 

2.540 

4 

2.4 

3.40 
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AMMONIUM NITRATE (Continued) 


Spocific 

Gravity 

Weight of NII 4 NO 3 in 
expressed in 

solution 

Per Cent 
NH 4 NO 3 

Dejcrees | 

Grams per 
Liter 

Pounds per 

U. S. Gallon 

Pounds per 
Cubic Foot 

Baum4 

Twadd^l 

1.0212 

51 .06 

0.4261 

3.188 

5 

3.0 

4.24 

1 . 0255 

61 .53 

0.5135 

3.841 

6 

3.6 

5.10 

1 . 0297 

72.08 

0.6015 

4.500 

7 

4.2 

5.94 

1 . 0340 

82.72 

0.6903 

5.164 

8 

4.8 

6.80 

1 . 0382 

93.44 

0.7798 

5.833 

9 

5.3 

7.64 

1 . 0425 

104.3 

0.8700 

6.508 

10 

5.9 

8.50 

1.0468 

115.1 

0.9610 

7.189 

11 

6.5 

9.36 

1.0512 

126.1 

1.053 

7.875 

12 

7.1 

10.24 

1 . 0555 

137.2 

1.145 

8.566 

13 

7.6 

11.10 

1 .0599 

148.4 

1.238 

9.264 

14 

8.2 

11 .98 

1 .0642 

159.6 

1.332 

9.966 

15 

8.8 

12.84 

1.0686 

171.0 

1.427 

10.67 

16 

9.3 

13.72 

1 .0729 

182.4 

1.522 

11.39 

17 

9.9 

14.58 

1 . 0773 

193.9 

1.618 

12.11 

18 

10.4 

15.46 

1 .0816 

205.5 

1 .715 

12.83 

19 

10.9 

16.32 

1 .0860 

217.2 

1 .813 

13.56 

20 

11 .5 

17.20 

1.0905 

229.0 

1.911 

14.30 

21 

12.0 

18.10 

1 . 0950 

240.9 

2.010 

15.04 

22 

12.6 

19.00 

1 .0995 

252.9 

2.110 

15.79 

23 

13.1 

19.90 

1.1040 

265.0 

2.211 

16.54 

24 

13.7 

20.80 

1.1085 

277.1 

2.313 

17.30 

25 

14.2 

21 .70 

1.1130 

289.4 

2.415 

18.07 

26 

14.7 

22.60 

1.1175 

301 .7 

2.518 

18.84 

27 

15.2 

23.50 

1.1220 

314.2 

2.622 

19.61 

28 

15.8 

24.40 

1.1265 

326.7 

2.726 

20.39 

29 

16.3 

25.30 

1.1310 

339.3 

2.832 

21.18 

30 

16.8 

26.20 

1.1358 

352.1 

2.938 

21 .98 

31 

17.3 

27.16 

1.1406 

365.0 

3.046 

22.79 

32 

17.9 

28.12 

1.1454 

378.0 

3.154 

23.60 

33 

18.4 

29.08 

1 . 1 502 

391.1 

3.264 

24.41 

34 

18.9 

30.04 

1.1550 

404.3 

3.374 

25.24 

35 

19.5 

31 .00 

1.1598 

417.5 

3.484 

26.07 

36 

20.0 

31.96 

1.1646 

430.9 

3.596 

26.90 

37 

20.5 

32.92 

1.1694 

444.4 

3.708 

27.74 

38 

21.0 

33.88 

1.1743 

458.0 

3.822 

28.59 

39 

21.5 

34.86 

1.1790 

471 .6 

3.936 

29.44 

40 

22.0 

35.80 

1.1841 

485.5 

4.052 

30.31 

41 

22.5 

36.82 

1.1892 

499.5 

4.168 

31.18 

42 

23.1 

37.84 

1.1942 

513.5 

4.285 

32.06 

43 

23.6 

38.84 

1.1994 

527.7 

4.404 

32.95 

44 

24.1 

39.88 

1 . 2045 

542.0 

4.523 

33.84 

45 

24.6 

40.90 

1 . 2096 

556.4 

4.644 

34.74 

46 

25.1 

41.92 

1.2147 

570.9 

4.764 

35.64 

47 

25.6 

42.94 

1.2198 

585.5 

4.886 

36.55 

48 

26.1 

43.96 

1 .2249 

600.2 

5.009 

37.47 

49 

26.6 

44.98 

1.2300 

615.0 

5.132 

38.39 

50 

27.1 

46.00 

1 . 2353 

630.0 

5.258 

39.33 

51 

27.6 

47.06 

1 . 2407 

645.2 

5.384 

40.28 

52 

28.1 

48.14 

1 .2460 

660.4 

5.511 

41.23 

53 

28.6 

49.20 

1.2514 

675.8 

5.639 

42.19 

54 

29.1 

50.28 

1 . 2567 

691.2 

5.768 

43.15 

55 

29.6 

51 .34 

1.2621 

706.8 

5.898 

44.12 

56 

30.1 

52.42 

1 . 2674 

722.4 

6.029 

45.10 

57 

30.6 

53.48 

1 . 2728 

738.2 

6.161 

46.09 

58 

31.1 

54.56 

1 . 2781 

754.1 

6.293 

47.08 

59 

31.6 

55.62 

1 . 2835 

770.1 

6.427 

48.08 

60 

32.0 

56.70 

1 . 2888 

786.2 

6.561 

49.08 

61 

32.5 

57.76 

1 . 2942 

802.4 

6.696 

50.09 

62 

33.0 

58.84 

1 . 3005 

819.3 

6.838 

51.15 

63 

33.5 

60.10 

1 . 3059 

835.8 

6.975 

52.18 

64 

34.0 

61.18 
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AMMONIUM SULFATE 

Density of Aqueous Ammonium Sulfate Solutions at C. Computed 
from the Values Given in the International Critical Tables. 


Weight of (NH 4 ) 2 S 04 in solution 

expressed in Degrees 


Specific 

Gravity 

Grams per 
Liter 

Pounds per 
U. S. Gallon 

Pounds per 
Cubic Foot 

Per Cent 
(NH4)2S04 

Baum6 

Twaddell 

1.0041 

10.04 

0.08380 

0.6269 

1 

0.6 

0.82 

1.0101 

20.20 

0.1686 

1 .261 

2 

1.5 

2.02 

1.0220 

40.88 

0.3412 

2.552 

4 

3.1 

.4.40 

1.0338 

62.03 

0.5176 

3.872 

6 

4.7 

6.76 

1 .0456 

83.65 

0.6981 

6.222 

8 

6.3 

9.12 

1 . 0574 

105.7 

0.8824 

6.601 

10 

7.9 

11 .48 

1.0691 

124.3 

1.071 

8.009 

12 

9.4 

13.82 

1.0808 

151 .3 

1 .263 

9.446 

14 

10.8 

16.16 

1.0924 

174.8 

1.459 

10.91 

16 

12.3 

18.48 

1.1039 

198.7 

1.658 

12.40 

18 

13.7 

20.78 

1.1164 

223.1 

1.862 

13.93 

20 

15.0 

23.08 

1.1269 

247.9 

2.069 

15.48 

22 

16.3 

25.38 

1.1383 

273.2 

2.280 

17.06 

24 

17.6 

27.66 

1.1496 

298.9 

2.494 

18.66 

26 

18.9 

29.92 

1.1609 

325.1 

2.713 

20.29 

28 

20.1 

32.18 

1.1721 

351 .6 

2.934 

21.95 

30 

21.3 

34.42 

1.2000 

420.0 

3.505 

26.22 

35 

24.2 

40.00 

1.2277 

491.1 

4.098 

30.66 

40 

26.9 

45.54 

1.2552 

564.8 

4.714 

35.26 

45 

29.5 

51 .04 

1.2825 

641.3 

5.351 

40.03 

50 

31.9 

56.50 


AMMONIUM SULFATE 

Density of Aqueous Ammonium Sulfate Solutions at 19° C. Computed 
from the Values of Schiff. 


Specific 

Gravity 

Weight of (NH 4 ) 2 S 04 in 
expressed in 

solution 

Per Cent 
(NH4)2S0. 

Degrees 

Grams per 
Liter 

Pounds per 

U. S. GaUon 

Pounds per 
Cubic Foot 

Baum4 

Twaddell 

1.0057 

10.06 

0.08393 

0.6279 

1 

0.8 

1.14 

1.0115 

20.23 

0.1688 

1.263 

2 

1.6 

2.30 

1.0172 

30.52 

0.2547 

1.905 

3 

2.5 

3.44 

1.0230 

40.92 

0.3415 

2.555 

4 

3.3 

4.60 

1.0287 

51 .44 

0.4292 

3.211 

5 

4.0 

5.74 

1.0345 

62.07 

0.5180 

3.875 

6 

4.8 

6.90 

1.0403 

72.82 

0.6077 

4.546 

7 

5.6 

8.06 

1,0460 

83.68 

0.6983 

5.224 

8 

6.4 

9.20 

1.0518 

94.66 

0.7900 

5.910 

9 

7.1 

10.36 

1 . 0575 

105.8 

0.8825 

6.602 

10 

7.9 

11.50 

1.0632 

117.0 

0.9760 

7.301 

11 

8.6 

12.64 

1.0690 

128.3 

1.071 

8.009 

12 

9.4 

13.80 

1 . 0747 

139.7 

1.166 

8.722 

13 

10.1 

14.94 

1.0805 

151.3 

1 .262 

9.444 

14 

10.8 

16.10 

1.0862 

162.9 

1.360 

10.17 

15 

11.5 

17.24 

1.0920 

174.7 

1.458 

10.91 

16 

12.2 

18.40 

1.0977 

186.6 

1 .557 

11.65 

17 

12.9 

19.54 

1.1035 

198.6 

1.658 

12.40 

18 

13.6 

20.70 

1.1092 

210.7 

1 .759 

13.16 

19 

14.3 

21 .84 

1.1149 

223.0 

1.861 

13.92 

20 

14.9 

22.98 

1.1207 

235.3 

1.964 

14.69 

21 

15.6 

24.14 

1.1265 

247.8 

2.068 

15.47 

22 

16.3 

25.30 

1.1323 

260.4 

2.173 

16.26 

23 

16.9 

26.46 

1.1381 

273.1 

2.279 

17.05 

24 

17.6 

27.62 

1 . 1439 

286.0 

2.387 

17.85 

25 

18.2 

28.78 






1279 


AMMONIUM SULFATE (Continued) 


Weight of (NH 4 ) 2 S 04 in solution 

expressed in Degrees 


Specific 

Gravity 

Grains pex 
Liter 

Pounds per 
U. S. Gallon 

Pounds per 
Cubic Foot 

Per Cent 
(NH4)2S04 

Bauin6 

Twaddell 

1.1496 

298.9 

2.494 

18.66 

26 

18.9 

29.92 

1.1554 

312.0 

2.603 

19.48 

27 

19.5 

31.08 

1.1612 

325.1 

2.713 

20.30 

28 

20.1 

32.24 

1.1670 

338.4 

2.824 

21.13 

29 

20.8 

33.40 

1.1724 

351 .7 

2.935 

21.96 

30 

21.3 

34.48 

1 .1780 

365.2 

3.048 

22.80 

31 

21 .9 

35.60 

1.1836 

378.8 

3.161 

23.65 

32 

22.5 

36.72 

1.1892 

392.4 

3.275 

24.50 

33 

23.1 

37.84 

1 .1948 

406.2 

3.390 

25.36 

34 

23.6 

38.96 

1.2004 

420.1 

3.506 

26.23 

35 

24.2 

40.08 

1 . 2060 

434.2 

3.623 

27.10 

36 

24.8 

41.20 

1 .2116 

448.3 

3.741 

27.99 

37 

25.3 

42.32 

1.2172 

462.5 

3.860 

28.88 

38 

25.9 

43.44 

1 . 2228 

476.9 

3.980 

29.77 

39 

26.4 

44.56 

1.2284 

491.4 

4.101 

30.68 

40 

27.0 

45.68 

1 . 2343 

506.1 

4.223 

31.59 

41 

27.5 

46.86 

1 . 2402 

520.9 

4.347 

32.52 

42 

28.1 

48.04 

1 . 2462 

535.9 

4.472 

33.45 

43 

28.6 

49.24 

1 .2522 

551 .0 

4.598 

34.40 

44 

29.2 

50.44 

1 . 2583 

566.2 

4.725 

35.35 

45 

29.8 

51.66 

1 .2644 

581.6 

4.854 

36.31 

46 

30.3 

52.88 

1.2705 

597.1 

4.983 

37.28 

47 

30.9 

54.10 

1.2766 

612.8 

5.114 

38.25 

48 

31.4 

55.32 

1 . 2828 

628.6 

5.246 

39.24 

49 

32.0 

56.56 

1 . 2890 

644.5 

5.379 

40.24 

50 

32.5 

57.80 


ARSENIC ACID 

Density of Aqueous Arsenic Acid Solutions at C. Computed from Values 
Given in the International Critical Tables. 


Weight of H 3 As 04 in solution 

expressed in Degrees 


Specific 

Gravity 

Grams per 
Liter 

Pounds per 
U. S. Gallon 

Pounds per 
Cubic Foot 

Per Cent 
H 3 ASO 4 

Bauni4 

Twaddell 

1 . 0057 

10.06 

0.08393 

0.6279 

1 

0.8 

1.14 

1.0124 

20.25 

0.1690 

1.264 

2 

1.8 

2.48 

1 . 0260 

41.04 

0.3425 

2.562 

4 

3.7 

5.20 

1 .0398 

62.39 

0.5207 

3.895 

6 

5.6 

7.96 

1.0538 

84.30 

0.7036 

5.263 

8 

7.4 

10.76 

1.0681 

106.8 

0.8914 

6.668 

10 

9.3 

13.62 

1.0826 

129.9 

1.084 

8.110 

12 

11.1 

16.52 

1.0975 

153.7 

1.282 

9.592 

14 

12.9 

19.50 

1.1128 

178.0 

1.486 

11.12 

16 

14.7 

22.56 

1.1285 

203.1 

1.695 

12.68 

18 

16.5 

25.70 

1.1447 

228.9 

1.911 

14.29 

20 

18.3 

28.94 

1.1614 

255.5 

2.132 

15.95 

22 

20.2 

32.28 

1.1785 

282.8 

2.360 

17.66 

24 

22.0 

35.70 

1.1961 

311.0 

2.595 

19.41 

26 

23.8 

39.22 

1.2143 

340.0 

2.837 

21.23 

28 

25.6 

42.86 

1.2331 

369.9 

3.087 

23.09 

30 

27.4 

46.62 

1.2829 

449.0 

3.747 

28,03 

35 

32.0 

56.58 

1 . 3370 

534.8 

4.463 

33.39 

40 

36.6 

67.40 

1 . 3959 

628.2 

5.242 

39.22 

45 

41.1 

79.18 

1.4602 

730.1 

6.093 

45.58 

50 

45.7 

92.40 

1 . 5304 

841.7 

7.024 

52.55 

55 

50.3 

106.08 

1.6070 

964.2 

8.047 

60.20 

60 

54.8 

121.40 

1.6904 

1099 

9.170 

68.60 

65 

59.2 

138.08 

1.7811 

1247 

10.40 

77.84 

70 

63.6 

156.22 


{Completed on following page,^ 
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ARSENIC ACID (Continued) 



Weight of AS 2 O 5 in solution 






expressed in 



Dei 

?ree 8 

Specific 

Grams per 

Pounds per 

Pounds per 

Per Cent 



Gravity 

Liter 

U. S. Gallon 

Cubic Foot 

A 82 O 5 

Baum 6 

Twaddell 

1 . 0057 

8.142 

0.06795 

0.5083 

0.8096 

0.8 

1.14 

1.0124 

16.39 

0.1368 

1.023 

1.619 

1.8 

2.48 

1 . 0260 

33.23 

0.2773 

2.075 

3.239 

3.7 

5.20 

1 . 0398 

50.51 

0.4216 

3.154 

4.858 

5.6 

7.96 

1 . 0538 

68.25 

0.5696 

4.261 

6.477 

7.4 

10.76 

1.0681 

86.47 

0.7217 

5.399 

8.096 

9.3 

13.62 

1 . 0826 

105.2 

0.8778 

6.567 

9.716 

11.1 

16.52 

1.0975 

124.3 

1.038 

7.763 

11.33 

12.9 

19.50 

1.1128 

144.1 

1 .203 

8.997 

12.95 

14.7 

22.56 

1.1285 

164.4 

1.372 

10.26 

14.57 

16.5 

25.70 

1.1447 

185.3 

1.547 

11.57 

16.19 

18.3 

28.94 

1.1614 

206.8 

1.726 

12.91 

17.81 

20.2 

32.28 

1.1785 

229.0 

1.911 

14.30 

19.43 

22.0 

35.70 

1.1961 

251 .8 

2.101 

15.72 

21 .05 

23.8 

39.22 

1.2143 

275.3 

2.297 

17.19 

22.67 

25.6 

42.86 

1 . 2331 

299.5 

2.500 ' 

18.70 

24.29 

27.4 

46.62 

1 . 2829 

363.6 

3.034 

22.70 

28.34 

32.0 

56.58 

1 . 3370 

433.1 

3.614 

27.04 

32.39 

36.6 

67.40 

1 . 3959 

508.5 

4.244 

31.75 

36.43 

41.1 

79.18 

1.4602 

591.1 

4.933 

36.90 

40.48 

45.7 

92.40 

1.5304 

681.5 

5.687 

42.55 

44.53 

50.3 

106.08 

1 . 6070 

780.7 

6.515 

48.74 

48.58 

54.8 

121.40 

1 . 6904 

889.7 

7.425 

55.54 

52.63 

59.2 

138.08 

1.7811 

1009 

8.423 

63.01 

56.67 

63.6 

156.22 



BARIUM 

CHLORIDE 



Density of Aqueous Barium Chloride Solutions at C. 

Computed from 


Values Given in the International Critical Tables. 



Weight of BaClz in solution 






expressed in 



Deg 

'rees 

Specific 

Grams per 

Pounds per 

Pounds per 

Per Cent 



Gravity 

Liter 

II. S. Gallon 

Cubic Foot 

BaClz 

Baum 6 

I'waddell 

1.0159 

20.32 

0.1696 

1.268 

2 

2.3 

3.18 

1.0341 

41.36 

0.3452 

2.582 

4 

4.8 

6.82 

1.0528 

63.17 

0.5272 

3.944 

6 

7.3 

10.56 

1 .0721 

85.77 

0.7158 

5.354 

8 

9.8 

14.42 

1.0921 

109.2 

0.9114 

6.818 

10 

12.2 

18.42 ‘ 

1.1128 

133.5 

1.114 

8.337 

12 

14.7 

22.56 

1.1342 

158.8 

1.325 

9.913 

14 

17.2 

26.84 

1.1564 

185.0 

1.544 

11.55 

16 

19.6 

31.28 

1.1793 

212.3 

1.772 

13.25 

18 

22.0 

35.86 

1 . 2031 

240.6 

2.008 

15.02 

20 

24.5 

40.62 

1 . 2277 

270.1 

2.254 

16.86 

22 

26.9 

45.54 

1.2531 

300.7 

2.510 

18.78 

24 

29.3 

50.62 

1 . 2793 

332.6 

2.776 

20.77 

* 26 

31.7 

55.86 


Specific 

Gravity 

Weight of BaCl 2 * 2 H 20 in solution 
expressed in 

Per Cent 
BaCl 2 * 2 H 20 

Degrees 

Grams per 
Liter 

Pounds per 
U. S. Gallon 

Pounds per 
Cubic Foot 

Baum 6 

Twaddell 

1.0159 

23.83 

0.1989 

1.488 

2.346 

2.3 

3.18 

1 . 0341 

48.52 

0.4049 

3.029 

4.692 

4.8 

6.82 

1 . 0528 

74.10 

0.6184 

4.626 

7.038 

7.3 

10.56 

1 . 0721 

100.6 

0.8396 

6.281 

9.384 

9.8 

14.42 

1.0921 

128.1 

1.069 

7.997 

11.73 

12.2 

18.42 

1.1128 

156.7 

1.308 

9.782 

14.08 

14.7 

22. S 6 

1.1342 

186.2 

1.554 

11.63 

16.42 

17.2 

26.84 
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BARIUM CHLORIDE (Continued) 


Specific 

Gravity 

Weight of BaCU-aHzO 
expressed in 

in solution 

Per Cent 
BaCl2*2Il20 

Degrees 1 

Grams per 
Liter 

Pounds per 
U. S. Gallon 

Pounds per 
Cubic Foot 

Baum6 

Twaddell 

1.1564 

1.1793 

1.2031 

1.2277 

1 . 2531 

1 . 2793 

217.1 
249.0 

282.2 
316.9 
352.7 
390.2 

1.812 

2.078 

2.355 

2.644 

2.944 

3.256 

13.56 

15.54 

17.62 

19.78 

22.02 

24.36 

18.77 

21.11 

23.46 

25.81 

28.15 

30.50 

' 19.6 ' 
22.0 
24.5 
26.9 
29.3 

31 .7 

31.28 

35.86 

40.62 
45.54 

50.62 

55.86 



CADMIUM NITRATE 



Density of Aqueous Cadmium Nitrate Solutions at Vo ' 

C. Computed from 


Values Given in the International Critical Tables. 



Weight of Cd(N 03)2 

in solution 



1 



expressed in 


Degrees | 

Specific 

Grams per 

Pounds per 

Pounds per 

Per Cent 



Gravity 

Liter 

U. S. Gallon 

Cubic Foot 

Cd(N03)2 

Baum6 

Twaddell 

1 . 01 54 

20.31 

0.1695 

1.268 

2 

2.2 

3.08 

1 . 0326 

41.30 

0.3447 

2.579 

4 

4.6 

6.52 

• 1.0502 

63.01 

0.5259 

3.934 

6 

6.9 

10.04 

1 . 0683 

85.46 

0.7132 

5.336 

8 

9.3 

13.66 

1 . 0869 

108.7 

0.9071 

6.786 

10 

11.6 

17.38 

1.1061 

132.7 

1.108 

8.286 

12 

13.9 

21.22 

1.1261 

157.7 

1.316 

9.842 

14 

16.2 

25.22 

1.1468 

183.5 

1.530 

11.45 

16 

18.6 

29.36 

1.1682 

210.3 

1 .755 

13.13 

18 

20.9 

33.64 

1.1904 

238.1 

1.987 

14.86 

20 

23.2 

38.08 

1 .2488 

312.2 

2.605 

19.49 

25 

28.9 

49.76 

1.3124 

393.7 

3.286 

24.58 

30 

34.5 

62.48 

1 . 3822 

483.8 

4.037 

30.20 

35 

40.1 

76.44 

1.4590 

583.6 

4.870 

36.43 

40 

45.6 

91.80 

1 . 5438 

694.7 

5.798 

43.37 

45 

51.1 

108.76 

1 .6356 

817.8 

6.825 

51.06 

50 

56.4 

127.12 


CALCIUM CHLORIDE 

Density of Aqueous Calcium Chloride Solutions at o C. Computed from 
Values Given in the International Critical Tables. 


Weight of CaClz in solution 

express^ in Degrees 


Specific 

Grams per 

Pounds pei 

Pounds i>or 

Per Cent 



Gravity 

liiter 

U. S. Gallon 

Cubic Foot 

CaClz 

Baura6 

Twaddell 

1.0148 

20.30 

0.1694 

1 .267 

2 

2.1 

2.96 

1 .0316 

41.26 

0.3444 

2.576 

4 

4.4 

6.32 

1 . 0486 

62.92 

0.5251 

3.928 

6 

6.7 

9.72 

1 . 0659 

85.27 

0.7116 

5.324 

8 

9.0 

13.18 

1 . 0835 

108.4 

0.9042 

6.764 

10 

11.2 

16.70 

1.1015 

132.2 

1.103 

8.252 

12 

13.4 

20.30 

1.1198 

156.8 

1.308 

9.787 

14 

15.5 

23.96 

1.1386 

182.2 

1.520 

11.37 

16 

17.7 

27.72 

1.1578 

208.4 

1.739 

13.01 

18 

19.8 

31.56 

1.1775 

235.5 

1.965 

14.70 

20 

21.9 

35.50 

1.2284 

307.1 

2.563 

19.17 

25 

27.0 

45.68 

1.2816 

384.5 

3.209 

24.00 

30 

31.9 

56.32 

1 . 3373 

468.1 

3.906 

29.22 

35 

36.6 

67.46 

1 . 3957 

558.3 

4.659 

34.85 

40 

41.1 

79.14 


{Completed on follonving page,) 
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CALCIUM CHLORIDE (Continued) 


Weight of CaCla'GHzO in solution 

expressed in Degrees 


Specific 
Gravi ty 

Grama per 

Pounds per 
U. S. Gallon 

Pounds per 

Per Cent 



Liter 

Cubic Foot 

CaClz-OFlzO 

Baum 6 

Twaddell 

1 .0148 

40.06 

0.3344 

2.501 

3.948 

2.1 

2.96 

1.0316 

81.46 

0.6798 

5.085 

7.896 

4.4 

6.32 

1 . 0486 

124.2 

1 .036 

7.751 

11.84 

6.7 

9.72 

1 . 0659 

168.3 

1 .405 

10.51 

15.79 

9.0 

13.18 

1.0835 

213.9 

1.785 

13.35 

19.74 

11.2 

16.70 

1.1015 

260.9 

2.178 

16.29 

23.69 

13.4 

20.30 

1.1198 

309.5 

2.583 

19.32 

27.64 

15.5 

23.96 

1.1386 

359.6 

3.008 

22.45 

31.58 

17.7 

27.72 

1.1578 

411.4 

3.433 

25.68 

35.53 

19.8 

31.56 

1.1775 

465.9 

3.888 

29.08 

39.48 

21.9 

35.50 

1.2284 

606.2 

5.059 

37.85 

49.35 

27.0 

45.68 

1.2816 

759.0 

6.334 

47.38 

59.22 

31.9 

56.32 

1 . 3373 

923.9 

7.711 

57.68 

69.09 

36.6 

67.46 

1 , 3957 

1102.0 

9.197 

68.80 

78.96 

41.1 

79.14 


CHROMIC ACID 

Density of Aqueous Chromic Acid Solutions at C. Computed from Values 
Given in the International Critical Tables. 


Weight of CrOa in solution 

expressed in Degrees 


Specific 

Gravity 

Grams per 
Liter 

Pounds Per 
U. S. Gallon 

Pounds per 
Cubic Foot 

Per Cent 
CrOs 

Baum 6 

T Waddell 

1.006 

10.06 

0.08395 

0.6280 

1 

0.9 

1.2 

1.014 

20.28 

0.1692 

1.266 

2 

2.0 

2.8 

1.030 

41 .20 

0.3438 

2.572 

4 

4.2 

6.0 

1 .045 

62.70 

0.5233 

3.914 

6 

6.2 

9.0 

1.060 

84.80 

0.7077 

5.294 

8 

8.2 

12.0 

1.076 

107.6 

0.8980 

6.717 

10 

10.2 

15.2 

1.093 

131 .2 

1 .095 

8.188 

12 

12.3 

18.6 

1.110 

155.4 

1.297 

9.702 

14 

14.4 

22.0 

1.127 

180.3 

1.505 

11.26 

16 

16.3 

25.4 

1.145 

206.1 

1.720 

12.87 

18 

18.4 

29.0 

1.163 

232.6 

1.941 

14.52 

20 

20.3 

32.6 

1 .181 

259.8 

2.168 

16.22 

22 

22.2 

36.2 

1.200 

288.0 

2.403 

17.98 

24 

24.2 

40.0 

1.220 

317.2 

2.647 

19.80 

26 

26.2 

44.0 

1.240 

347.2 

2.898 

21.68 

28 

28.1 

48.0 

1.260 

378.0 

3.155 

23.60 

30 

29.9 

52.0 

1.313 

459.6 

3.835 

28.69 

35 

34.6 

62.6 

1.371 

548.4 

4.577 

34.24 

40 

39.2 

74.2 

1.435 

645.8 

5.389 

40.31 

45 

44.0 

87.0 

1.505 

752.5 

6.280 

46.98 

50 

48.7 

101.0 

1.581 

869.6 

7.257 

54.29 

55 

53.3 

116.2 

1.663 

997.8 

8.327 

62.29 

60 

57.8 

132.6 


CHROMIUM SULFATE 

Density of Aqueous Chromium Sulfate Solutions at Vo C. Computed from 
Values Given in the International Critical Tables. 


Specific 

Gravity 

Weight of Crz ( 804)3 (green) in solution 
expressed in 

Per Cent 

Degrees 

Grams per 
Liter 

Pounds per 
U. S. Gallon 

Pounds i)er 
Cubic Foot 

Cr 2 (SO ,)3 
(green) _ 

Bautn 6 

Twaddell 

1,0081 

10.08 

0.08413 

0.6294 

1 

1 .2 

1.62 

1.0172 

20.. 34 

0.1698 

1.270 

2 

2.5 

3.44 

1 .0358 

41.43 

0.3458 

2.587 

4 

5.0 

7.16 

1.0551 

63.31 

0.5283 

3.952 

6 

7.6 

11.02 

1.0761 

86.01 

0.7178 

5.369 

8 

10.1 

15.02 






1283 


CHROMIUM SUUFATE (Continued) 



Weight of Cr 2 ( 804)3 (green) in 
solution expressed in 



Degrees 

Specific 

Grams per 

Pounds per 

Pounds per 

Cr2(S04)3 



Gravity 

Liter 

U. S. Gallon 

Cubic Foot 

(green ) 

Baum 6 

Twaddell 

1 .0958 

109.6 

0.9145 

6.841 

10 

12.7 

19.16 

1.1172 

134.1 

1.119 

8.370 

12 

15.2 

23.44 

1.1392 

159.5 

1 .331 

9.957 

14 

17.7 

27.84 

1.1618 

185.9 

1.551 

11.60 

16 

20.2 

32.36 

1.1851 

213.3 

1.780 

13.32 

18 

22.7 

37.02 

1 . 2091 

241.8 

2.018 

15.10 

20 

25.1 

41 .82 

1 . 2339 

271.5 

2.265 

16.95 

22 

27.5 

46.78 

1 .2594 

302.3 

2.522 

18.87 

24 

29.9 

51 .88 

1 . 2856 

334.3 

2.790 

20.87 

26 

32.2 

57.12 

1.3125 

367.5 

3.067 

22.94 

28 

34.5 

62.50 

1 . 3401 

402.0 

3.355 

25.10 

30 

36.8 

68.02 

1.4123 

494.3 

4.125 

30.86 

35 

42.3 

82.46 

1 . 4893 

595.7 

4.972 

37.19 

40 

47.6 

97.86 



Weight of Crz (SO 4 )3 (violet) 





in solution expressed in 



Degrees 

Specific 

Grams per 

Pounds |>er 

Pounds per 

Cr 2 ( 804)3 



Gravity 

Liter 

U. S. Gallon 

Cubic Foot 

(violet) 

Baum 6 

Twaddell 

1 .0091 

10.09 

0.08421 

0.6300 

1 

1.3 

1.82 

1 .0191 

20.38 

0.1701 

1 .272 

2 

2.7 

3.82 

1 .0395 

41.58 

0.3470 

2.596 

4 

5.5 

7.90 

1.0604 

63.62 

0.5310 

3.972 

6 

8.3 

12.08 

1 .0817 

86.54 

0.7222 

5.403 

8 

11.0 

16.34 

1.1034 

110.3 

0.9208 

6.889 

10 

13.6 

20.68 

1.1257 

135.1 

1.127 

8.433 

12 

16.2 

25. 14 

1.1486 

160.8 

1.342 

10.04 

14 

18.8 

29.72 

1.1722 

187.6 

1.565 

11.71 

16 

21 .3 

34.44 

1 .1966 

215.4 

1.797 

13.45 

18 

23.8 

39.32 

1.2218 

244.4 

2.039 

15.26 

20 

26.3 

44.36 

1 . 2479 

274.5 

2.291 

17.14 

22 

28.8 

49.58 

1 . 2750 

306.0 

2.554 

19.10 

24 

31.3 

55.00 

1 . 3032 

338.8 

2.828 

21.15 

26 

33.7 

60.64 

1 . 3325 

373.1 

3.114 

23.29 

28 

36.2 

66.50 


CITRIC ACID 

Density of Aqueous Citric Acid Solutions at 15° C. Computed from the 

Values of Gerlach. 


Weight of CeHgOr'HzO in 

solution expressed in Degrees 


Specific 

Gravity 

Grams per 
Liter 

Pounds per 

IJ. S. Gallon 

Pounds per 
Cubic Foot 

Per Cent 
CeHgOr-HzO 

Baiim 6 

Twaddell 

1 . 0074 

20.15 

0.1681 

1.258 

2 

1.1 

1 .48 

1.0149 

40.60 

0.3388 

2.534 

4 

2.1 

2.98 

1 .0227 

61.36 

0.5121 

3.831 

6 

3.2 

4.54 

1 . 0309 

82.47 

0.6883 

5.149 

8 

4.3 

6.18 

1 . 0392 

103.9 

0.8673 

6.488 

10 

5.5 

7.84 

1 . 0470 

125.6 

1.049 

7.844 

12 

6.5 

9.40 

1 . 0549 

147.7 

1.232 

9.220 

14 

7.6 

10.98 

1.0632 

170.1 

1.420 

10.62 

16 

8.6 

12.64 

1 .0718 

192.9 

1 .610 

12.04 

18 

9.7 

14.36 

1.0805 

216.1 

1 .803 

13.49 

20 

10.8 

16.10 

1.0889 

239.6 

1 .999 

14.96 

22 

11.8 

17.78 

1 .0972 

263.3 

2.198 

16.44 

24 

12.8 

19.44 

1.1060 

287.6 

2.400 

17.95 

26 

13.9 

21.20 

1.1152 

312,3 

2.606 

19.49 

28 

15.0 

23.04 

1.1244 

337.3 

2.815 

21.06 

30 

16.0 

24.88 


{Completed on 








12S4 


CITRIC ACID (Continued) 


r 

Specific 

Gravity 

Weight of C6H807*H20 in 
solution expressed in 

Per Cent 
Cells Oy-HzC 

Degrees 

Grams per 
Liter 

Pounds per 
U. S. Gallon 

Pounds per 
Cubic Foot 

) BaumS 

Twaddell 

1.1332 

362.6 

3.026 

22.64 

32 

17.1 

26.66 

1.1422 

388.3 

3.241 

24.24 

34 

18.1 

28.44 

1 .1515 

414.5 

3.460 

25.88 

36 

19.1 

30.30 

1.1612 

441.3 

3.682 

27.55 

38 

20.1 

32.24 

1.1709 

468.4 

3.909 

29.24 

40 

21.2 

34.18 

1.1814 

496.2 

4.141 

30.98 

42 

22.3 

36.28 

1.1899 

523.6 

4.369 

32.69 

44 

23.1 

37.98 

1.1998 

551.9 

4.606 

34.46 

46 

24.2 

39.96 

1 .2103 

580.9 

4.848 

36.27 

48 

25.2 

42.06 

1 . 2204 

610.2 

5.092 

38.09 

50 

26.2 

44.08 

1.2307 

640.0 

5.341 

39.95 

52 

27.2 

46.14 

1.2410 

670.1 

5.593 

41.84 

54 

28.2 

48.20 

1.2514 

700.8 

5.848 

43.75 

56 

29.1 

50.28 

1 . 2627 

732.4 

6.112 

45.72 

58 

30.2 

52.54 

1.2738 

764.3 

6.378 

47.71 

60 

31.2 

54.76 

1 . 2849 

796.6 

6.648 

49.73 

62 

32.2 

56.98 

1 . 2960 

829.4 

6.922 

51.78 

64 

33.1 

59.20 

1.3071 

862.7 

7.199 

53.86 

66 

34.1 

61.42 


COPPER NITRATE 

Density of Aqueous Copper Nitrate Solutions at C. Computed from 
Values Given in the International Critical Tables. 



1.007 

10.07 

0.08404 

0.6287 

1 

1.0 

1.4 

1.015 

20.30 

0.1694 

1.267 

2 

2.1 

3.0 

1.032 

41.28 

0. 3445 

2.577 

4 

4.5 

6.4 

1.050 

63.00 

0.5258 

3.933 

6 

6.9 

10.0 

1.069 

85.52 

0.7137 

5.339 

8 

9.4 

13.8 

1.088 

108.8 

0.9080 

6.792 

10 

11.7 

17.6 

1.107 

132.8 

1.109 

8.293 

12 

14.0 

21.4 

1.126 

157.6 

1.316 

9.841 

14 

16.2 

25.2 

1.147 

183.5 

1.532 

11.46 

16 

18.6 

29.4 

1.168 

210.2 

1.755 

13.13 

18 

20.9 

33.6 

1.189 

237.8 

1.985 

14.85 

20 

23.1 

37.8 

1.248 

312.0 

2.604 

19.48 

25 

28.8 

49.6 


COPPER SULFATE 

Density of Aqueous Copper Sulfate Solutions at C. Computed from 
Values Given in the International Critical Tables. 



Weight of CuS 04 in 
expressed in 

solution 


Degi 

rees 

Specific 

Grams per 

Pounds per 

Pounds per 

Per Cent 



Gravity 

Liter 

U. S. Gallon 

Cubic Foot 

GuS04 

Baura6 

Twaddell 

1.009 

10.09 

0.08421 

0.6299 

1 

1.3 

1.8 

1.019 

20.38 

0.1701 

1.272 

2 

2.7 

3.8 

1.040 

41.60 

0.3472 

2.597 

4 

5.6 

8.0 

1.062 

63.72 

0.5318 

3.978 

6 

8.5 

12.4 

1.084 

86.72 

0.7237 

5.414 

8 

11.2 

16.8 

1.107 

110.7 

0.9238 

6.911 

10 

14.0 

21 .4 

1.131 

135.7 

1.133 

8.473 

12 

16.8 

26.2 

1.154 

161.6 

1.348 

10.09 

14 

19.4 

30.8 

1.180 

188.8 

1.576 

11.79 

16 

22.1 

36.0 

1.206 

217.1 

1.812 

13.55 

18 

24.8 

41.2 
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COPPER SULFATE (Continued) 


Weight of CuS 04*5H20 in 

solutioD expressed in Degrees 


Specific 

Gravity 

Grams per 
Liter 

Pounds per 
U. S. Gallon 

Pouuds per Per Cent 

Cubic Foot CuS04 4-5il20 

Baura6 

Twaddell 

1.009 

15.78 

0.1317 

0.9852 

1.564 

1.3 

1.8 

1.019 

31.88 

0.2661 

1.991 

3.129 

2.7 

3.8 

1 .040 

65.07 

0.5431 

4.062 

6.257 

5.6 

8.0 

1.062 

99.68 

0.8319 

6.223 

9.386 

8.5 

12.4 

1.084 

135.6 

1.132 

8.466 

12.51 

11.2 

16.8 

1.107 

173.1 

1.445 

10.81 

15.64 

14.0 

21.4 . 

1.131 

212.3 

1.772 

13.25 

18.77 

16.8 

26.2 

1.154 

252.7 

2.109 

15.78 

21.90 

19.4 

30.8 

1.180 

295.3 

2.465 

18.44 

25.03 

22.1 

36.0 

1.206 

339.6 

2.834 

21 .20 

28.16 

24.8 

41 .2 


Density of Aqueous Copper Sulfate Solutions at 18 ° C. Computed from 
the Values of Schiff and Oerlach. 


Weight of CiiS04*5ll20 in solution 

expressed in Degrees 


Specific 

Groms per 

Pouuds per 

Pounds I'cr 

Per Cent 



Gravity 

Liter 

U. S. Gallon 

Cubic Ff Jit 

CuSOa-SIIzO 

Baiim6 

Twaddell 

1.0063 

10.06 

0.08398 

0.628;' 

1 

0.9 

1 .26 

1.0126 

20.25 

0.1690 

1 .264 

2 

1 .8 

2.52 

1.0190 

30.57 

0.2551 

1.908 

3 

2.7 

3.80 

1 . 0254 

41.02 

0.3423 

2.561 

4 

3.6 

5.08 

1.0319 

51.60 

0.4306 

3.221 

5 

4.5 

6.38 

1 . 0384 

62.30 

0.5200 

3.890 

6 

5.4 

7.68 

1 . 0450 

73.15 

0.6105 

4.567 

7 

6.2 

9.00 

1 .0516 

84.13 

0.7021 

5.252 

8 

7.1 

10.32 

1 . 0582 

95.24 

0.7948 

5.946 

9 

8.0 

11.64 

1.0649 

106.5 

0.8887 

6.648 

10 

8.8 

12.98 

1.0716 

117.9 

0.9837 

7.359 

11 

9.7 

14.32 

1 .0785 

129.4 

1.080 

8.080 

12 

10.6 

15.70 

1 . 0854 

141.1 

1 .178 

8.809 

13 

11.4 

17.08 

1 . 0923 

152.9 

1.276 

9.547 

14 

12.3 

18.46 

1 . 0993 

164.9 

1.376 

10.29 

15 

13.1 

19.86 

1 .1063 

177.0 

1.477 

11.05 

16 

13.9 

21 .26 

1 .1135 

189.3 

1.580 

11.82 

17 

14.8 

22.70 

1 .1208 

201.7 

1 .684 

12.59 

18 

15.6 

24.16 

1.1281 

214.3 

1.789 

13.38 

19 

. 16.5 

25.62 

1.1354 

227.1 

1.895 

14.18 

20 

17.3 

27.08 

1 .1427 

240.0 

2.003 

14.98 

21 

18.1 

28.54 

1 . 1 501 

253.0 

2.112 

15.80 

22 

18.9 

30.02 

1 .1585 

266.5 

2.224 

16.63 

23 

19.8 

31 .70 

1.1659 

279.8 

2.335 

17.47 

24 

20.6 

33.18 

1.1738 

293.5 

2.449 

18.32 

25 

21.5 

34.76 

1.1817 

307.2 

2.564 

19.18 

26 

22.3 

36.34 

1.1898 

321.2 

2.681 

20.06 

27 

23.1 

37.96 

1.1980 

335.4 

2.799 

20.94 

28 

24.0 

39.60 

1.2063 

349.8 

2.919 

21 .84 

29 

24.8 

41.26 

1 .2146 

364.4 

3.041 

22.75 

30 

25.6 

42.92 


Weight of CuS04 in solution 

expressed in Degrees 


Specific 

Gravity 

Grams per 
Liter 

Pounds per 
U. S. Gallon 

Pounds per 
Cubic Foot 

Per Cent 
CuS04 

Baurn^ 

Twaddell 

1 . 0063 

6.433 

0.05369 

0.4016 

0.6393 

0.9 

1.26 

1 .0126 

12.95 

0.1081 

0.8085 

1.279 

1.8 

2.52 

1 .0190 

19.54 

0. 1631 

1.220 

1.918 

2.7 

3.80 

1 .0254 

26.22 

0.2188 

1 .637 

2.557 

3.6 

5.08 

1.0319 

32.98 

0.2752 

2.059 

3.196 

4.5 

6.38 


{Completed on follo*wing page,) 
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COPPER SULFATE (Continued) 


Weight of CuS04 in solution 

expressed in Degrees 


Specific 

Grams per 

Pounds per 
U. S. Gafion 

Pounds Per 

Per Cent 



Gravity 

Liter 

Cubic Foot 

CuS04 

Baum4 

Twaddell 

1.0384 

39.83 

0.3324 

2.487 

3.836 ' 

5.4 

7.68 

1 . 0450 

46.76 

0.3903 

2.919 

4.475 

6.2 

9.00 

1.0516 

53.78 

0.4488 

3.357 

5.114 

7.1 

10.32 

1 . 0582 

60.88 

0.5081 

3.801 

5.753 

8.0 

11.64 

1.0649 

68.08 

0.5681 

4.250 

6.393 

8.8 

12.98 

1.0716 

75.35 

0.6289 

4.704 

7.032 

9.7 

14.32 

1.0785 

82.73 

0.6904 

5.165 

7.671 

10.6 

15.70 

1.0854 

90.20 

0.7527 

5.631 

8.316 

11.4 

17.08 

1.0923 

97.76 

0.8159 

6.103 

8.950 

12.3 

18.46 

1 . 0993 

105.4 

0.8797 

6.581 

9.589 

13.1 

19.86 

1.1063 

113.2 

0.9445 

7.065 

10.23 

13.9 

21 .26 

1.1135 

121.0 

1.010 

7.556 

10.87 

14.8 

22.70 

1.1208 

129.0 

1 .077 

8.054 

11.51 

15.6 

24.16 

1.1281 

137.1 

1.144 

8.557 

12.15 

16.5 

25.62 

1.1354 

145.2 

1 .212 

9.066 

12.79 

17.3 

27.08 

1.1427 

153.4 

1.280 

9.574 

13.42 

Ib.i 

28.54 

1.1501 

161 .7 

1.349 

10.10 

14.06 

18.9 

30.02 

1.1585 

170.3 

1 .421 

10.63 

14.70 

19.8 

31.70 

1.1659 

178.8 

1.493 

11.17 

15.34 

20.6 

33.18 

1.1738 

187.6 

1.565 

11.71 

15.98 

21.5 

34.76 

1.1817 

196.4 

1.639 

12.26 

16.62 

22.3 

36.34 

1.1898 

205.4 

1.714 

12.82 

17.26 

23.1 

37.96 

1.1980 

214.4 

1.790 

13.39 

17.90 

24.0 

39.60 

1.2063 

223.6 

1.866 

13.96 

18.54 

24.8 

41.26 

1.2146 

233.0 

1 .944 

14.54 

19.18 

25.6 

42.92 


CUPRIC CHLORIDE 

Density of Aqueous Cupric Chloride Solutions at t C. Computed from 
Values Given in the International Critical Tables, 


Weight of CuCh in solution 

expressed in Degrees 



Grams per 
Liter 

Pounds per 
U. S. Gallon 

Pounds per 
Cubic Foot 

Per Cent 
CuClz 

Baumd 

Twaddell 

1.007 

10.07 

0.08404 

0.6287 

1 

1.0 

1.4 

1.017 

20.34 

0.1697 

1.270 

2 

2.4 

3.4 

1.036 

41.44 

0.3458 

2.587 

4 

^.0 

7.2 

1.056 

63.36 

0.5288 

3.956 

6 

7.7 

11.2 

1.075 

86.00 

0.7177 

5.369 

8 

10.1 

15.0 

1.096 

109.6 

0.9147 

6.842 

10 

12.7 

19.2 

1.117 

134.0 

1.119 

8.368 

12 

15.2 

23.4 

1.138 

159.3 

1.330 

9.946 

14 

17.6 

27.6 

1.160 

185.6 

1.549 

11.59 

16 

20.0 

32.0 

1.182 

212.8 

1.776 

13.28 

18 

22.3 

36.4 

1.205 

241,0 

2.011 

15.05 

20 

24.7 

41.0 


Density of Aqueous Cupric Chloride Solutions at 17.5° C. Computed from 

the Values of Franz. 


Specific 

Gravity 

Weight of CuClz in solution 
expressed in 

Per Cent 
CuClz 

Degrees 

Grams per 
LitOT 

Pounds per 

U. S. Gallon 

Pounds per 
Cubic Foot 

Baum4 

Twaddell 

1.0091 

10.09 

0.08421 

0.6300 

1 

1.3 

1.82 

1.0182 

20.36 

0.1699 

1.271 

2 

2.6 

3.64 

1.0273 

30.82 

0.2572 

1.924 

3 

3.9 

6.46 

1.0364 

41.46 

0.3460 

2.588 

4 

5.1 

7.28 

1.0456 

62.28 

0.4363 

3.264 

5 

6.3 

9.10 





1287 


CUPRIC CHLORIDE (Continued) 


Specific 

Gravity 

Weight of CuClz in solution 
expressed in 

Per Cent 
CuClz 

Deg 

rees 

Grains per 
Liter 

Pounds per 
TJ. S. Gallon 

Pounds per 
Cubic Foot 

Baum6 

Twaddell 

1 . 0548 

63.29 

0.5282 

3.951 

6 

7,5 

10.96 

1.0641 

74.49 

0.6216 

4.650 

7 

8.7 

12.82 

1.0734 

85.87 

0.7166 

5.361 

8 

9.9 

14.68 

1 . 0827 

97.44 

0.8132 

6.083 

9 

11.1 

16.54 

1.0920 

109.2 

0.9113 

6.817 

10 

12.2 

18.40 

1.1049 

121.5 

1.014 

7.588 

11 

13.8 

20.98 

1.1178 

134.1 

1.119 

8.374 

12 

15.3 

23.56 

1 . 1 307 

147.0 

1.227 

9.177 

13 

16.8 

26.14 

1.1436 

160.1 

1.336 

9.995 

14 

18.2 

28.72 

1.1565 

173.5 

1.448 

10.83 

15 

19.6 

31 . 30 

1.1696 

187,1 

1.562 

11.68 

16 

21.0 

33.92 ■ 

1.1827 

201.1 

1.678 

12.55 

17 

22.4 

36.54 

1.1958 

215.2 

1.796 

13.44 

18 

23.7 

39.16 

1 . 2089 

229.7 

1.917 

14.34 

19 

25.1 

41.78 

1.2223 

244.5 

2.040 

15.26 

20 

26.4 

44.46 

1 . 2362 

259.6 

2.166 

16.21 

21 

27.7 

47.24 

1.2501 

275.0 

2.295 

17.17 

22 

29.0 

50,02 

1 . 2640 

290.7 

2.426 

18.15 

23 

30.3 

52.80 

1 . 2779 

306.7 

2.560 

19.15 

24 

31.5 

55.58 

1.2918 

323.0 

2.695 

20.16 

25 

32.8 

58.36 

1 . 3058 

339.5 

2.833 

21.20 

26 

34.0 

61.16 

1 .3198 

356.3 

2.974 

22.25 

27 

35.1 

63.96 

1 . 3338 

373.5 

3.117 

23.32 

28 

36.3 

66.76 

1 . 3478 

390.9 

3.262 

24.40 

29 

37.4 

69.56 

1 .3618 

408.5 

3.409 

25.51 

30 

38.5 

72.36 

1 . 3784 

427.3 

3.566 

26. C8 

31 

39.8 

75.68 

1 . 3950 

446.4 

3.725 

27.87 

32 

41.1 

79.00 

1.4116 

465.8 

3.888 

29.08 

33 

42.3 

82.32 

1 . 4287 

485.8 

4.054 

30.33 

34 

43.5 

85.74 

1 . 4447 

505.6 

4.220 

31.57 

35 

44.6 

88.94 

1.4615 

526.1 

4.391 

32.85 

36 

45.8 

92.30 

1 . 4782 

546.9 

4.564 

34.15 

37 

46.9 

95.64 

1 . 4949 

568.1 

4.741 

35,46 

38 

48.0 

98.98 

1.6116 

589.5 

4.920 

36.80 

39 

49.1 

102.32 

1 . 5284 

611.4 

5.102 

38.17 

40 

50.1 

105.68 i 


FERRIC CHLORIDE 

Density of Aqueous Ferric Chloride Solutions at C. Computed from 
Values Given in the International Critical Tables. 


Weight of FeCls in solution 

expressed in Degrees 


Specific 

Gravity 

Grams per 
Liter 

Pounds per 
U. S. Gallon 

Pounds per 
Cubic Foot 

Per Cent 
FeClj 

Baura6 

Twaddell 

1.007 

10.07 

0.08404 

0.6287 

1 

1.0 

1 .4 

1.015 

20.30 

0.1694 

1.267 

2 

2.1 

3.0 

1.032 

41.28 

0.3445 

2.577 

4 

4.5 

6.4 

1.049 

62.94 

0.5253 

3.929 

6 

6.8 

9.8 

1.067 

85.36 

0,7124 

5.329 

8 

9.1 

13.4 

1.085 

108.5 

0,9055 

6.774 

10 

11.4 

17.0 

1,104 

132.5 

1.106 

8.271 

12 

13.7 

20.8 

1.123 

157.2 

1.312 

9.815 

14 

15.9 

24.6 

1.142 

182.7 

1.525 

11.41 

16 

18.0 

28.4 

1.162 

209.2 

1.746 

13.06 

18 

20.2 

32.4 

1.182 

236.4 

1.973 

14.76 

20 

22.3 

36.4 

1.234 

308.5 

2.575 

19.26 

25 

27.5 

46.8 

1.291 

387.3 

3.232 

24.18 

30 

32.7 

58.2 

1.353 

473.6 

3.952 

29.56 

35 

37.8 

70.6 

1.418 

567,2 

4.734 

35.41 

40 

42.7 

83.6 

1.486 

668.3 

5.577 

41.72 

45 

47.4 

97.0 

1 .561 

776.5 

6.472 

48.41 

50 

51.5 

110.2 


{Completed on following page,) 
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FERRIC CHLORIDE (Continued) 

Density of Aqueous Ferric Chloride Solutions at 17.5® C. Computed from 

the Values of Franz. 


Weight of FeCla in solution 


Specific 

Gravity 


expressed in 


Per Cent 
FeCh 

Def 

frees 

Grams per 
Liter 

Pounds per 
U. S. Gallon 

Pounds per 
Cubic Foot 

Baum6 

Twaddell 

1.0073 

10.07 

0.08406 

0.6289 

1 

1.1 

1.46 

1.0146 

20.29 

0.1693 

1.267 

2 

2.1 

2.92 

1.0219 

30.66 

0.2558 

1.914 

3 

3.1 

4.38 

1.0292 

41 .17 

0.3436 

2.570 

4 

4.1 

5.84 

1.0365 

51.83 

0.4325 

3.235 

5 

5.1 

7.30 

1.0439 

62.63 

0.5227 

3.910 

6 

6.1 

8.78 

1 .0513 

73.59 

0.6141 

4.594 

7 

7.0 

10.26 

1 . 0587 

84.70 

0.7068 

5.288 

8 

8.0 

11.74 

1 . 0661 

95.95 

0.8007 

5.990 

9 

9.0 

13.22 

1.0734 

107.3 

0.8958 

6.701 

10 

9.9 

14.68 

1.0814 

119.0 

0.9927 

7.426 

11 

10.9 

16.28 

1 . 0894 

130.7 

1 .091 

8.161 

12 

11.9 

17.88 

1 . 0974 

142.7 

1.191 

8.906 

13 

12.9 

19.48 

1.1054 

154.8 

1.292 

9.661 

14 

13.8 

21.08 

1.1134 

167.0 

1.394 

10.43 

15 

14.8 

22.68 

1.1215 

179,4 

1.497 

11.20 

16 

15.7 

24.30 

1.1297 

192.0 

1.603 

11.99 

17 

16.6 

25.94 

1.1378 

204.8 

1.709 

12.79 

18 

17.6 

27.56 

1.1458 

217.7 

1.817 

13.59 

19 

18.4 

29.16 

1.1542 

230.8 

1.926 

14.41 

20 

19.4 

30.84 

1.1644 

244.5 

2.041 

15.27 

21 

20.5 

32.88 

1.1746 

258.4 

2.157 

16.13 

22 

21 .6 

34.92 

1.1848 

272.5 

2.274 

17.01 

23 

22.6 

36.96 

1.1950 

286.8 

2.393 

17.90 

24 

23.7 

39.00 

1.2052 

301.3 

2.514 

18.81 

25 

24.7 

41.04 

1.21 55 

316.0 

2.637 

19.73 

26 

25.7 

43.10 

1 . 2258 

331.0 

2.762 

20.66 

27 

26.7 

45.16 

1.2365 

346.2 

2.889 

21.61 

28 

27.7 

47.30 

1 . 2464 

361.5 

3.016 

22.57 

29 

28.7 

49.28 

1.2568 

377.0 

3.147 

23.54 

30 

29.6 

51.36 

1.2673 

392.9 

3.279 

24.53 

31 

30.6 

53.46 

1.2778 

408.9 

3.412 

25.53 

32 

31.5 

55.56 

1 . 2883 

425.1 

3.548 

26.54 

33 

32.5 

57.66 

1 . 2988 

441 .6 

3.685 

27.57 

34 

33.4 

59.76 

1.3093 

458.3 

3.824 

28.61 

35 

34.3 

61.86 

1.3199 

475.2 

3.965 

29.66 

36 

35.1 

63.98 

1 . 3305 

492.3 

4.108 

30.73 

37 

36.0 

66.10 

1.3411 

509.6 

4.253 

31.82 

38 

36.9 

68.22 

1 . 351 7 

527.2 

4.399 

32.91 

39 

37.7 

70.34 

1 . 3622 

544.9 

4.547 

34.02 

40 

38.6 

72.44 

1 . 3746 

563.6 

4.703 

35.18 

41 

39.5 

74.92 

1 . 3870 

582.5 

4.862 

36.37 

42 

40.5 

77.40 

1 . 3994 

601.7 

5.022 

37.57 

43 

41.4 

79.88 

1.4118 

621.2 

5.184 

38.78 

44 

42.3 

82.36 

1.4242 

640.9 

5.348 

40.01 

45 

43.2 

84.84 

1.4367 

660.9 

5.515 

41.26 

46 

44.1 

87.34 

1.4492 

681.1 

5.684 

42.52 

47 

44.9 

89.84 

1 . 461 7 

701.6 

5.855 

43.80 

48 

45.8 

92.34 

1 . 4742 

722.4 

6.028 

45.10 

49 

46.6 

94.84 

1.4867 

743.4 

6.204 

46.41 

50 

47.5 

97.34 

1.5010 

765.5 

6.388 

47.79 

51 . 

48.4 

100.20 

1.5153 

788.0 

6.576 

49.19 

52 

49.3 

103.06 

1 . 5296 

810.7 

6.766 

50.61 

53 

50.2 

105.92 

1 . 5439 

833.7 

6.958 

52.05 

54 

51.1 

108.78 

1.5582 

857.0 

7.152 

53.50 

55 

51.9 

111.64 

1 . 5729 

880.8 

7.351 

54.99 

56 

52.8 

114.58 

1.5876 

904.9 

7.552 

56.49 

57 

63.7 

117.52 

1.6023 

929.3 

7.756 

58.02 

58 

54.5 

120.46 

1.6170 

954.0 

7.962 

59.56 

59 

55.3 

123.40 

1.6317 

979.0 

8.170 

61.12 

60 

56.1 

126.34 
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FERRIC NITRATE 

Density of Aqueous Ferric Nitrate Solutions at ^ C. Computed from 
Values Given in the International Critical Tables. 



Weight of Fe (NO 3 )3 in 

solution 






expressed in 



Dej; 

frees 

Specific 

Grams per 

Pounds per 

Pounds per 

Per Cent 



Gravity 

Liter 

U. S. Gallon 

Cubic Foot 

Fe(N03)3 

Baum 6 

Twaddell 

1 . 0065 

10.07 

0.08400 

0.6284 

1 

0.9 

1.30 

1.0144 

20.29 

0.1693 

1.267 

2 

2.1 

2.88 

1 1.0304 

41.22 

0.3440 

2.573 

4 

4.3 

6.08 

1 1.0468 

62.81 

0.5242 

3.921 

6 

6.5 

9.36 

1 . 0636 

85.09 

0.7101 

5.312 

8 

8.7 

12.72 

1.0810 

108.1 

0.9021 

6.749 

10 

10.9 

16.20 

1.0989 

131.9 

1.100 

8.233 

12 

13.1 

19.78 

1.1172 

156.4 

1.305 

9.765 

14 

15.2 

23.44 

1.1359 

181 .7 

1.517 

11.35 

16 

17.3 

27.18 

1.1551 

207.9 

1.735 

12.98 

18 

19.5 

31.02 

1 . 1 748 

235.0 

1.961 

14.67 

20 

21.6 

34.96 

1 .2281 

307.0 

2.562 

19.17 

25 

26.9 

45.62 


Density of Aqueous Ferric Nitrate Solutions at 17.5° C. Computed from the 

Values of Franz. 



Weight of Fe(N 03)3 in 
expressed in 

solution 



Degrees 

Specific 

Grams per 

Pounds per 

Pounds per 

Per Cent 



Gravity 

Liter 

U. S. Gallon 

Cubic Foot 

Fe(N03)3 

Baum 6 

Twaddell 

1.0080 

10.08 

0.08412 

0.6293 

1 

1.2 

1.60 

1.0160 

20.32 

0.1696 

1.269 

2 

2.3 

3.20 

1 . 0240 

30.72 

0.2564 

1.918 

3 

3.4 

4.80 

1 .0320 

41.28 

0.3445 

2.577 

4 

4.5 

6.40 

1.0398 

51 .99 

0.4339 

3.246 

5 

5.6 

7.96 

1.0472 

62.83 

0.5244 

3.923 

6 

6.5 

9.44 

1 .0546 

73.82 

0.6161 

4.609 

7 

7.5 

10.92 

1 . 0620 

84.96 

0 . 7090 

5.304 

8 

8.5 

12.40 

1 .0694 

96.25 

0,8032 

6.009 

9 

9.4 

13.88 

1.0770 

107.7 

0.8988 

6.724 

10 

10.4 

15.40 

1 . 0852 

119.4 

0.9962 

7.452 

11 

11.4 

17.04 

1 . 0934 

131.2 

1 .095 

8.191 

12 

12.4 

18.68 

1.1016 

143.2 

1.195 

8.940 

13 

13.4 

20.32 

1.1098 

155.4 

1.297 

9.700 

14 

14.3 

21.96 

1.1182 

167.7 

1.400 

10.47 

15 

15.3 

23.64 

1.1268 

180.3 

1.505 

11.26 

16 

16.3 

25.36 

1.1354 

193.0 

1 .611 

12.05 

17 

17.3 

27.08 

1.1440 

205.9 

1.718 

12.86 

18 

18.3 

28.80 

1.1526 

219.0 

1 .828 

13.67 

19 

19.2 

30.52 

1.1612 

232.2 

1.938 

14.50 

20 

20.1 

32.24 

1.1712 

246.0 

2.053 

15.35 

21 

21.2 

34.24 

1 .1812 

259.9 

2.169 

16.22 

22 

22.2 

36.24 

1.1912 

274.0 

2.286 

17.10 

23 

23.3 

38.24 

1.2012 

288.3 

2.406 

18.00 

24 

24.3 

40.24 

1.2110 

302.8 

2.527 

18.90 

25 

25.3 

42.20 

1 .2212 

317.5 

2.650 

19.82 

26 

26.3 

44.24 

1 .2314 

332.5 

2.775 

20.76 

27 

27.3 

46.28 

1 .2416 

347.6 

2.901 

21.70 

28 

28.2 

48.32 

1.2518 

363.0 

3.030 

22,66 

29 

29.2 

50.36 

1.2622 

378.7 

3.160 

23.64 

30 

30.1 

52.44 

1.2730 

394.6 

3.293 

24.64 

31 

31.1 

54.60 

1 . 2838 

410.8 

3.428 

25.65 

32 

32.1 

56.76 

1 . 2946 

427.2 

3.565 

26.67 

33 

33.0 

58.92 

1.3054 

443.8 

3.704 

27.71 

34 

33.9 

61.08 

1.3164 

460.7 

3.845 

28.76 

35 

34.9 

63.28 


(Completed on following page,) 
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FERRIC NITRATE (Continued) 


Specific 

Gravity 

Weight of Fe (NO 3 h in solution 
expressed in 

Pot Cent 
FefNOah 

Degrees 

Grams per 
Liter 

Pounds per 
U. S. Gallon 

Pounds per 
Cubic Foot 

Baum4 

Twaddell 

1 . 3280 

478.1 

3.990 

29.85 

36 

35.8 

65.60 

1.3396 

495.7 

4.136 

• 30.94 

37 

36.8 

67.92 

1.3512 

513.5 

4.285 

32.06 

38 

37.7 

70.24 

1 . 3628 

531.5 

4.436 

33.18 

39 

38.6 

72.56 

1 . 3746 

549.8 

4.589 

34.33 

40 

39.5 

74.92 

1 . 3864 

568.4 

4.744 

35.49 

41 

40.4 

77.28 

1 . 3982 

587.2 

4.901 

36.66 

42 

41.3 

79.64 

1.4100 

606.3 

5.060 

37.85 

43 

42.2 

82.00 

1.4218 

625.6 

5.221 

39.06 

44 

43.0 

84.36 

1.4338 

645.2 

5.385 

40.28 

45 

43.9 

86.76 

1 . 4465 

665.4 

5.553 

41.54 

46 

44.8 

89.30 

1 . 4592 

685.8 

5.723 

42.82 

47 

45.6 

91.84 

1 . 471 9 

706.5 

5.896 

44.11 

48 

46.5 

94.38 

1 . 4846 

727.5 

6.071 

45.41 

49 

47.3 

96.92 

1.4972 

748.6 

6.247 

46.74 

50 

48.2 

99.44 

1.5122 

771.2 

6.436 

48.15 

51 

49.1 

102.44 

1 . 5272 

794.1 

6.627 

49.58 

52 

50.1 

105.44 

1.5422 

817.4 

6.821 

51.03 

53 

51.0 

108.44 

1 . 5572 

840.9 

7.018 

52.50 

54 

51.9 

111.44 

1 . 5722 

864.7 

7.216 

53.98 

55 

52.8 

114.44 

1 . 5892 

890.0 

7.427 

55.56 

56 

53.8 

117.84 

1.6062 

915.5 

7.640 

57.16 

57 

54.7 

121.24 

1 . 6232 

941.5 

7.857 

58.78 

58 

55.7 

124.64 

1 . 6402 

967.7 

8.076 

60.41 

59 

56.6 

128.04 

1 . 6572 

994.3 

8.298 

62.08 

60 

57.5 

131.44 

1.6764 

1023 

8.534 

63.84 

61 

58.5 

135.28 

1.6956 

1051 

8.773 

65.63 

62 

59.5 

139.12 

1.7148 

1080 

9.016 

67.44 

63 

60.4 

142.96 

1 . 7340 

1110 

9.261 

69.28 

64 

61.4 

146.80 

1 . 7532 

1140 

9.510 

71.14 

65 

62.3 

150.64 


FERRIC SULFATE 

Density of Aqueous Ferric Sulfate Solutions at C. Computed from 

Values Given in the International Critical Tables. 


Specific 

Gravity 

Weight of Fea ( 804)3 in 
expressed in 

solution 

Per Cent 
Fe2fS04); 

Deg 

Tees 

Grams per 
Liter 

Pounds per 

U. S. Gallon 

Pounds per 
Cubic Foot 

} Baum 6 

Twaddell 

1 .007 

10.07 

0.08404 

0.6287 

1 

1.0 

1.4 

1.016 

20.32 

0.1696 

1.269 

2 

2.3 

3.2 

1 . 033 

41.32 

0.3448 

2.580 

4 

4.7 

6.6 

1 .050 

63.00 

0.5258 

3.933 

6 

6.9 

10.0 

1.067 

85.36 

0.7124 

5.329 

8 

9.1 

13.4 

1.084 

108.4 

0.9046 

6.767 

10 

11.2 

16.8 

1.103 

132.4 

1.105 

8.263 

12 

13.5 

20.6 

1.122 

157.1 

1 .311 

9.807 

14 

15.8 

24.4 

1 .141 

182.6 

1.524 

11.40 

16 

17.9 

28.2 

1.161 

209.0 

1.744 

13.05 

18 

20.1 

32.2 

1.181 

236.2 

1.971 

14.75 

- 20 

22.2 

36.2 

1 .241 

310.3 

2.589 

19.37 

25 

28.2 

48.2 

1.307 

392.1 

3.272 

24.48 

30 

34.1 

61 .4 

1.376 

481.6 

4.019 

30.07 

35 

39.6 

75.2 

1.449 

579.6 

4.837 

36.18 

40 

44.9 

89.8 

1.528 

687.6 

5.738 

42.93 

45 

50.1 

105.6 

1.613 

806.5 

6.731 

50.35 

50 

55.1 

122.6 

1.703 

936.7 

7.817 

58.48 

55 

59.9 

140.6 

1.798 

1079 

9.003 

67.35 

60 

64.4 

159.6 
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FERROUS SULFATE 

Density of Aqueous Ferrous Sulfate Solutions at C. Computed from 
Values Given in the International Critical Tables. 



Weight of FeS 04 in 

solution 






expressed in 



Dej 

frees 

Specific 

Grains per 

Pounds per 

Pounds per 

Per Cent 



Gravity 

Liter 

U. S. Gallon 

Cubic Foot 

FeS04 

Baum6 

Twaddell 

1 . 0007 

2.001 

0.01670 

0.1249 

0.2 

0.1 

0.14 

1 . 0028 

4.011 

0.03348 

0.2504 

0.4 

0.4 

0.56 

1 , 0046 

6.028 

0.05030 

0.3763 

0.6 

0.7 

0.92 

1 .0065 

8.052 

0.06720 

0.5027 

0.8 

0.9 

1.30 

1 .0085 

10.09 

0.08416 

0.6296 

1.0 

1.2 

1.70 

1.0180 

20.36 

0.1699 

1.271 

2 

2.6 

3.60 

1 . 0375 

41.50 

0.3463 

2.591 

4 

5.2 

7.50 

1 . 0575 

63.45 

0.5295 

3.961 

6 

7.9 

11.50 

1 ,0785 

86.28 

0.7200 

5.386 

8 

10.6 

15.70 

1.1000 

110.0 

0.9180 

6.867 

10 

13.2 

20.00 

1.1220 

134.6 

1.124 

8.406 

12 

15.8 

24.40 

1.1445 

160.2 

1.337 

10.00 

14 

18.3 

28.90 

1.1675 

186.8 

1.559 

11.66 

16 

20.8 

33.50 

1.1905 

214.3 

1.788 

13.38 

18 

23.2 

38.10 

1.2135 

242.7 

2.025 

15.15 

20 

25.5 

42.70 



1 . 0007 

3.663 

0.03057 

0.2287 

0.3660 

0.1 

0.14 

1 . 0028 

7.341 

0.06127 

0.4583 

0.7321 

0.4 

0.56 

1.0046 

11.03 

0.09205 

0.6886 

1.098 

0.7 

0.92 

1.0065 

14.74 

0.1230 

0.9199 

1.464 

0.9 

1.30 

1 . 0085 

18.46 

0.1540 

1.152 

1 .830 

1.2 

1.70 

1.0180 

37.26 

0.3109 

2,326 

3.660 

2.6 

3.60 

1 . 0375 

75.96 

0.6339 

4.742 

7.321 

5.2 

7.50 

1 .0575 

116.1 

0.9690 

7.249 • 

10.98 

7.9 

11.50 

1 . 0785 

157.9 

1.318 

9.857 

14.64 

10.6 

15.70 

1.1000 

201.3 

1.680 

12.57 

18.30 

13.2 

20.00 

1.1220 

246.4 

2.056 

15.38 

21.96 

15.8 

24.40 

1.1445 

293.2 

2.447 

18.31 

25.62 

18.3 

28.90 

1.1675 

341.8 

2.853 

21.34 

29.28 

20.8 

33.50 

1.1905 

392.2 

3.273 

24.48 

32.94 

23.2 

38.10 

1.2135 

444.1 

3,707 

27.73 

36.60 

25.5 

42.70 


FORMIC ACID 

Density of Aqueous Formic Acid Solutions at C. Computed from Values 
Given in the International Critical Tables. 


Specific 

Gravity 

Weight of HCO 2 H in 
expressefl in 

solution 

Per Cent 
HCO 2 H 

Degrees 

Grains per 
Liter 

Pounds per 
U. S. Gallon 

Pounds per 
Cubic Foot 

Bauin6 

Twaddell 

0.9982 




0 



1.0019 

10.02 

0.08361 

0.6255 

1 

6.3 

0.38 

1.0044 

20.09 

0. 1676 

1.254 

2 

0.6 

0.88 

1.0070 

30.21 

0.2521 

1.886 

3 

1.0 

1.40 

1.0093 

40.37 

0.3369 

2.520 

4 

1.3 

1.86 1 

1.0115 

50.58 

0.4221 

3.157 

5 

1.6 

2.30 

1.0141 

60.85 

0.5078 

3.799 

6 

2 .C 

2.82 

1.0170 

71.19 

0.5941 

4.444 

7 

2.4 

3.40 

1.0196 

81.57 

0.6807 

5.092 

8 

2.8 

3.92 

1.0221 

91.99 

0.7677 

5.743 

9 

3.1 

4.42 


{Continued on follo^wing page.) 
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FORMIC ACID (Continued) 


Specific 

Gravity 

Weight of HCO 2 H in solution 
express^ in 

Per Cent 
HCOzH 

Degrees 

Grams per 
Uter 

Pounds j>er 
U. S. GaUon 

Pounds per 
Cubic Foot 

Baum4 

Twaddell 

1 . 0246 

102.5 

0.8551 

6.397 

10 

3.5 

4.92 

1.0271 

113.0 

0.9429 

7.053 

11 

3.8 

5.42 

1.0296 

123.6 

1 .031 

7.713 

12 

4.2 

5.92 

1 . 0321 

134.2 

1.120 

8.376 

13 

4.5 

6.42 

1.0345 

144.8 

1 .209 

9.042 

14 

4.8 

6.90 

1.0370 

156.6 

1.298 

9.711 

15 

5.2 

7.40 

1.0393 

166.3 

1.388 

10.38 

16 

5.5 

7.86 

1 . 041 7 

177.1 

1.478 

11.06 

17 

5.8 

8.34 

1.0441 

187.9 

1.568 

11.73 

18 

6.1 

8.82 

1.0464 

198.8 

1.659 

12.41 

19 

6.4 

9.28 

1.0488 

209.8 

1.751 

13.10 

20 

6.8 

9.76 

1.0512 

220.8 

1.842 

13.78 

21 

7.1 

10.24 

1 . 0537 

231.8 

1.935 

14.47 

22 

7.4 

10.74 

1 . 0561 

242.9 

2.027 

15,16 

23 

7.7 

11.22 

1.0585 

254.0 

2.120 

15.86 

24 

8.0 

11.70 

1.0609 

265.2 

2.213 

16.56 

25 

8.3 

12.18 

1 . 0633 

276.5 

2.307 

17.26 

26 

8.6 

12.66 

1 . 0656 

287.7 

2.401 

17.96 

27 

8.9 

13.12 

1 . 0681 

299.1 

2.496 

18.67 

28 

9.3 

13.62 

1.0705 

310.4 

2.591 

19.38 

29 

9.6 

14.10 

1 . 0729 

321.9 

2.686 

20.09 

30 

9.9 

14.58 

1.0753 

333.3 

2.782 

20.81 

31 

10.2 

15.06 

1.0777 

344.9 

2.878 

21.53 

32 

10.5 

15.54 

1 . 0800 

356.4 

2.974 

22.25 

33 

10.7 

16.00 

1.0823 

368.0 

'3.071 

22.97 

34 

11.0 

16.46 

1.0847 

379.6 

3.168 

23.70 

35 

11.3 

16.94 

1.0871 

391.4 

3,266 

24.43 

36 

11.6 

17.42 

1.0895 

403.1 

3.364 

25.17 

37 

11.9 

17.90 

1.0919 

414.9 

3.463 

25.90 

38 

12.2 

18.38 

1.0940 

426.7 

3.561 

26.64 

39 

12.5 

18.80 

1.0963 

438.5 

3.660 

27.38 

40 

12.7 

19.26 

1.0990 

450.6 

3.760 

28.13 

41 

13.1 

19.80 

1.1015 

462.6 

3.861 

28.88 

42 

13.4 

20.30 

1.1038 

474.6 

3.961 

29.63 

43 

13.6 

20.76 

1.1062 

486.7 

4.062 

30.39 

44 

13.9 

21.24 

1.1085 

498.8 

4.163 

31.14 

45 

14.2 

21.70 

1.1108 

511.0 

4.264 

31.90 

46 

14.5 

22.16 

1.1130 

523.1 

4.366 

32.66 

47 

14.7 

22.60 

1.1167 

535.5 

4.469 

33.43 

48 

15.0 

23.14 

1.1185 

548,1 

4.574 

34.22 

49 

15.4 

23.70 

1.1207 

560.4 

4.676 

34.98 

50 

15.6 

24.14 

1.1223 

572.4 

4.777 

35.73 

51 

15.8 

24.46 

1.1244 

584.7 

4.879 

36.50 

52 

16.0 

24.88 

1.1269 

597.3 

4.984 

37.29 

53 

16.3 

25.38 

1.1295 

609.9 

5.090 

38.08 

54 

16.6 

25.90 

1.1320 

622.6 

5.196 

38.87 

55 

16.9 

26.40 

1.1342 

635.2 

5.301 

39.65 

56 

17.2 

26.84 

1.1361 

647.6 

5.404 

40.43 

57 

17.4 

27.22 

1.1381 

660.1 

5.509 

41.21 

58 

17.6 

27.62 

1.1401 

672.7 

5.614 

41.99 

59 

17.8 

28.02 

1.1424 

685.4 

5.720 

42.79 

60 

18.1 

28.48 

1.1448 

698.3 

5.828 

43.60 

61 

18.3 

28.96 

1.1473 

711.3 

5.936 

44.41 

62 

18.6 

29.46 

1.1493 

724.1 

6.043 

45.20 

63 

18.8 

29.86 

1.1517 

737.1 

6.151 

46.02 

64 

19.1 

30.34 

1.1543 

750.3 

6.262 

46.84 

65 

19.4 

30.86 

1.1565 

763.3 

6.370 

47.65 

66 

19.6 

31.30 

1.1584 

776.1 

6.477 

48.45 

67 

19.8 

31.68 

1.1004 

789.1 

6.585 

49.26 

68 

20.0 

32.08 

1.1628 

802.3 

6.696 

50.09 

69 

20.3 

32.56 
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FORMIC ACID (Continued) 


Spedfic 

Gravity 

Weight of HCO 2 H in solution 
expressed in 

Per Cent 
HCO 2 H 


Degrees 

Grams per 
Liter 

Pounds per 

U. S. Gallon 

Pounds per 
Cubic Foot 

Baumfi 

Twaddeli 

1.1655 

815.9 

6.809 

50.93 

70 

20.6 

33.10 

1.1677 

829.1 

6.919 

51.76 

71 

20.8 

33.54 

1.1702 

842.5 

7.031 

52.60 

72 

21.1 

34.04 

1.1728 

856.1 

7.145 

53.45 

73 

21.4 

34.56 

1.1752 

869.6 

7.258 

54.29 

74 

21.6 

35.04 

1.1769 

882.7 

7.366 

55.11 

75 

21.8 

35.38 

1.1785 

895.7 

7.475 

55.92 

76 

22.0 

35.70 

1.1801 

908.7 

7.583 

56.73 

77 

22.1 

36.02 

1 . 1 81 8 

921.8 

7.693 

57.55 

78 

22.3 

36.36 

1.1837 

935.1 

7.804 

58.38 

79 

22.5 

36.74 

1.1860 

948.8 

7.918 

59.23 

80 

22.7 

37.20 

1.1876 

962.0 

8.028 

60.05 

81 

22.9 

37.52 

1.1896 

975.5 

8.141 

60.90 

82 

23.1 

37.92 

1 .1914 

988.9 

8.252 

61 .73 

83 

23.3 

38.28 

1.1929 

1002 

8.362 

62.56 

84 

23.5 

38.59 

1.1953 

1016 

8.479 

63.43 

85 

23.7 

39.06 

1.1976 

1030 

8.595 

64.30 

86 

23.9 

39.52 

1.1994 

1043 

8.708 

65.14 

87 

24.1 

39.88 

1 .2012 

1057 

8.822 

65.99 

88 

24.3 

40.24 

1 .2028 

1070 

8.934 

66.83 

89 

24.5 

40.56 

1.2044 

1084 

9.046 

67.67 

90 

24.6 

40.88 

1 .2059 

1097 

9.158 

68.51 

91 

24.8 

41 .18 

1 . 2078 

1111 

9.273 

69.37 

92 

25.0 

41.56 

1 .2099 

1125 

9.390 

70.25 

93 

25.2 

41 .98 

1.2117 

1139 

9.505 

71.11 

94 

25.3 

42.34 

1.2140 

1153 

9.625 

72.00 

95 

25.6 

42.80 

1.2158 

1167 

9.741 

72.87 

96 

25.7 

43.16 

1.2170 

1180 

9.852 

73.70 

97 

25.9 

43.40 

1 .2183 

1194 

9.964 

74.54 

98 

26.0 

43.66 

1.2202 

1208 

10.08 

75.42 

99 

26.2 

44.04 

1.2212 

1221 

10.19 

76.24 

100 

26.3 

44.24 


GLYCEROL 


Density of Aqueous Glycerol Solutions at -^o C. Computed from the 
Values of Bosart and Snoddy. Ind, Eng, Chem, 20, 1377 {1928), 



Weight of C 3 II 8 O 3 in solution 

ex f>r fussed in 


D 

egrees 

Specific 

Grams i>er 

Pounds per 

Pounds per 

Per Cent 

Baume 

Twaddeli 

Gravity 

Liter 

U. S. Gallon 

Cubic Foot 

G 3 H 8 O 3 



0 . 99823 




0 



1 . 00060 

10.01 

0.08350 

0.6247 

1 

6.1 

6.12 

1 . 00300 

20.06 

0.1674 

1.252 

2 

0.4 

0.60 

1 .00540 

30.16 

0.2517 

1.883 

3 

0.8 

1.08 

1 .00780 

40.31 

0.3364 

2.516 

4 

1.1 

1 .56 

1 .01015 

50.51 

0.4215 

3.153 

5 

1 .5 

2.03 

1.01255 

60.75 

0.5070 

3.793 

6 

1 .8 

2.51 

1 .01495 

71 .05 

0.5929 

4.436 

7 

2.1 

2.99 

1 .01730 

81.38 

0.6792 

5.081 

8 

2.5 

3.46 

1 .01970 

91 .77 

0.7659 

5.729 

9 

2.8 

3.94 

1 .02210 

102.2 

0.8530 

6.381 

10 

3.1 

4.42 

1 .02455 

112.7 

0.9406 

7.036 

11 

3.5 

4.91 

1 .02705 

123.2 

1.028 

7.691 

12 

3.8 

5.41 

1 .02955 

133.7 

1.116 

8.347 

13 

4.1 

5.91 

1 .03200 

144.5 

1.206 

9.020 

14 

4.5 

6.40 


{Continued on following page,) 
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GLYCEROL (Continued) 



Weight of CjHeOa in solution expressed in 


Degrees 

Specific 

Gravity 

Grams per 
Liter 

Pounds per 

U. S. Gallon 

Pounds i>er 
Cubic Foot 

Per Cent 
C 3 H 8 O 3 

Baume 

T Waddell 

1 .03450 

155.2 

1.295 

9.688 

15 

4.8 

6.90 

1 .03695 

165.9 

1.385 

10.36 

16 

5.2 

7.39 

1.03945 

176.7 

1.475 

11.03 

17 

5,5 

7.89 

1 .04195 

187.6 

1.565 

11.71 

18 

5.8 

8.39 

1 .04440 

198.4 

1 .656 

12.39 

19 

6.2 

8.88 

1.04690 

209.4 

1.748 

13.07 

20 

6.5 

9.38 

1 .04950 

220.4 

1.839 

13.76 

21 

6.8 

9.90 

1 .05205 

231.5 

1.932 

14.45 

22 

7.2 

10.41 

1 .05465 

242.6 

2.025 

15.15 

23 

7.5 

10.93 

1.05720 

253.7 

2.117 

15.84 

24 

7.8 

11.44 

1 .05980 

265.0 

2.212 

16.54 

25 

8.2 

11.96 

1 .06240 

276.2 

2.305 

17.24 

26 

8.5 

12.48 

1 .06495 

287.5 

2.399 

17.95 

27 

8.8 

12.99 

1 .06755 

298.9 

2.494 

18.66 

28 

9.2 

13.51 

1 .07010 

310,3 

2.590 

19.37 

29 

9.5 

14.02 

1.07270 

321.8 

2.686 

20.09 

30 

9.8 

14.54 

1 .07535 

333.4 

2.782 

20.81 

31 

10.2 

15.07 

1 .07800 

345.0 

2.879 

21.54 

32 

10.5 

15.60 

1 .08070 

356.6 

2.976 

22.26 

33 

10.8 

16.14 

1 .08335 

368.3 

3.074 

22.99 

34 

11.2 

16.67 

1.08600 

380.1 

3.172 

23.73 

35 

11.5 

17.20 

1 .08865 

391.9 

3.271 

24.47 

36 

11.8 

17.73 

1 .09135 

403.8 

3.370 

25.21 

37 

12.1 

18.27 

1 .09400 

415.7 

3.469 

25.95 

38 

12.5 

18.80 

1.09665 

427.7 

3.569 

26.70 

39 

12.8 

19.33 

1.09930 

439.7 

3.669 

27.45 

40 

13.1 

19.86 

1.10200 

451.8 

3,770 

28.21 

41 

13.4 

20.40 

1.10470 

464.0 

3.872 

28.97 

42 

13.8 

20.94 

1.10740 

476.2 

3.974 

29.73 

43 

14.1 

21 .48 

1.11010 

488.4 

4.076 

30.49 

44 

14.4 

22.02 

1.11280 

500.8 

4.179 

31.26 

45 

14.7 

22.56 

1.11550 

513.1 

4.282 

32.03 

46 

15.0 

23.10 

1.11820 

525.6 

4.386 

32.81 

47 

15.3 

23.64 

1.12090 

538.0 

4.490 

33.59 

48 

15.6 

24.18 

1.12360 

550.6 

4.595 

34.37 

49 

16.0 

24.72 

1.12630 

563.2 

4.700 

35.16 

50 

16.3 

25.26 

1.12905 

575.8 

4.805 

35.95 

51 

16.6 

25.81 

1.13180 

588.5 

4.911 

36.74 

52 

16.9 

26.36 

1.13455 

601.3 

5.018 

37.54 

53 

17.2 

26.91 

1.13730 

614.1 

5.125 

38.34 

54 

17.5 

27.46 

1.14005 

627.0 

5.233 

39.14 

55 

17.8 

28.01 

1.14280 

640.0 

5.341 

39.96 

56 

18.1 

28.56 

1.14555 

653.0 

5.450 

40.77 

57 

18.4 

29.11 

1.14830 

666.9 

5.557 

41.57 

58 

18.7 

29.66 

1.15105 

679.1 

5.667 

42.40 

59 

19.0 

30.21 

1.15380 

692.3 

5.778 

43.22 

60 

19.3 

30.76 

1.15655 

705.6 

5.887 

44.04 

61 

19.6 

31.31 

1.15930 

718.8 

5.999 

44.87 

62 

19.9 

31 .86 

1.16205 

732.1 

6.110 

45.71 

63 

20.2 

32.41 

1.16475 

745.4 

6.221 

46.54 

64 

20.5 

32.95 

1.16750 

758.9 

6.333 

47.38 

65 

20.8 

33,50 

1.17025 

772.4 

6.446 

48.22 

66 

21.0 

34.05 

1.17300 

785.9 

6.559 

49.06 

67 

21.3 

34.60 

1.17575 

800.0 

6.676 

49.94 

68 

21.6 

35.15 

1.17850 

813.2 

6.786 

50.77 

69 

21.9 

35.70 

1.18125 

826.9 

6.901 

51.62 

70 

22.2 

36.25 

1.18395 

840.6 

7.015 

52.48 

71 

22.5 

36.79 

1.18670 

854.4 

7.130 

53.34 

72 

22.8 

37.34 

1.18940 

868.3 

7.246 

54.21 

73 

23.1 

37.88 

1.19215 

882.2 

7.362 

55.08 

74 

23.3 

38.43 




GLYCEROL (Continued) 


Weight of CaHaOs in solution expressed in Degrees 


Specific 

Gravity 

Grams per 
Liter 

Pounds per 

U, S. Gallon 

Pounds per 
Cubic Foot 

Per Cent 
CjHsOa 

Baume 

Twaddell 

1 .19485 

896.1 

7.478 

55.93 

75 

23.6 

38.97 

1.19760 

910.0 

7.594 

56.81 

76 

23.9 

39.52 

1.20030 

924.2 

7.713 

57.70 

77 

24.2 

40.06 

1 .20305 

938.4 

7.831 

58.58 

78 

24.4 

40.61 

1 . 20575 

952.4 

7.948 

59.46 

79 

24.7 

41 .15 

1 . 20850 

966.8 

8.068 

60.36 

80 

25.0 

41 .70 

1 .21115 

981 .0 

8.187 

61 .24 

81 

25.2 

42.23 

1 .21380 

995.3 

8.306 

62.14 

82 

25.5 

42.76 

1 .21650 

1010 

8.429 

63.05 

83 

25.8 

43.30 

1 .21915 

1024 

8.543 

63.91 

84 

26.0 

43.83 

1 .22180 

1039 

8.671 

64.86 

85 

26.3 

44.36 

1 .22445 

1053 

8.785 

65.72 

86 

26.5 

44.89 

1.22710 

1068 

8.913 

66.68 

87 

26.8 

45.42 

1 . 22975 

1082 

9.029 

67.54 

88 

27.1 

45.95 

1 . 23245 

1097 

9.155 

68.49 

89 

27.3 

46.49 

1 .23510 

1112 

9.280 

68.42 

90 

27.6 

47.02 

1 .23770 

1126 

9.397 

70.30 

91 

27.8 

47.54 

1 . 24035 

1141 

9.521 

71.23 

92 

28.1 

48.07 

1 . 24300 

1156 

9.646 

72.16 

93 

28.3 

48.60 

1 .24560 

1171 

9.771 

73.09 

94 

28.6 

49.12 

1 .24825 

1186 

9.896 

74.03 

95 

28.8 

49.65 

1 . 25080 

1201 

10.02 

74.96 

96 

29.1 

50.16 

1 .25335 

1216 

10.15 

75.90 

97 

29.3 

50.67 

1 . 25590 

1231 

10.27 

76.84 

98 

29.5 

51 .18 

1 . 25850 

1246 

10.40 

77.78 

99 

29.8 

51 .70 

1 .26108 

1261 

10.52 

78.72 

100 

30.0 

52.216 


HYDROCHLORIC ACID 

Specific Gravity of Aqueous Hydrochloric Acid Solutions. Adopted 1903 
as Standard by the Manufacturing Chemists’ Association of the United 

States. 

Authority: W. C. Ferguson. 

Specific Gravity determinations were made at 60° F., compared with water at 60°F. 
From the Specific Gravities, the corresponding degrees Baiim6 were calculated 
by the following formula: ^ .r 

Baum6= 145 - 

Sp. Gr. 

* Baum6 Hydrometers for use with this table must be graduated by the above 
formula which formula should always be printed on the scale. 

Atomic weights from F. W. Clarke’s table of 1901. O = 16. 

ALLOWANCE FOR TEMPERATURE: 

10 — 15° Be. — 1 /40° Be. or .0002 Sp. Gr. for 1° F. 

15 — 22° Be. — 1 /30° Be. or .0003 Sp. Gr. for 1° F. 

22 — 25° Be. — 1/28° Be. or .00035 Sp. Gr. for 1° F. 


Be.° 

Sp. Gr. 

Tw.® 

%HG1. 

1.00 

1 . 0069 

1.38 

1.40 

2.00 

1 .0140 

2.80 

2.82 

3.00 

1.0211 

4.22 

4.25 

4.00 

1 . 0284 

5.68 

6.69 

5.00 

1.0357 

7.14 

7.15 

5.25 

1 .0375 

7.50 

7.52 

5.50 

1 .0394 

7.88 

7.89 

5.75 

1 .0413 

8.26 

8.26 

6.00 

1 .0432 

8.64 

8.64 

6.25 

1 .0450 

9.00 

9.02 


Be.° 

Sp. Gr. 

Tw.® 

%Ha. 

6.50 

1 . 0469 

9.38 

9.40 

6.75 

1.0488 

9.76 

9.78 

7.00 

1.0507 

10.14 

10.17 

7.25 

1 .0526 

10.52 

10.55 

7.50 

1.0545 

10.90 

10.94 

7.75 

1.0564 

11,28 

11.32 

8.00 

1 . 0584 

11.68 

11.71 

8.25 

1 . 0603 

12.06 

12.09 

8.50 

1.0623 

12.46 

12.48 

8.75 

1.0642 

12.84 

12.87 


Be.® 

Sp. Gr. 

Tw.® 

%Ha. 

9.00 

1 . 0662 

13.24 

13.26 

9.25 

1.0681 

13.62 

13.65 

9.50 

1 . 0701 

14.02 

14.04 

9.75 

1.0721 

14.42 

14.43 

10.00 

1.0741 

14.82 

14.83 

10.25 

1 . 0761 

15.22 

15.22 

10.50 

1 .0781 

15.62 

15.62 

10.75 

1 . 0801 

16.02 

16,01 

11.00 

1 . 0821 

16.42 

16.41 

11.25 

1.0841 

16.82 

16.81 


(Completed on following page,) 
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HYDROCHLORIC ACID (Continued) 



HYDROCHLORIC ACID 

Density of Aqueous Hydrochloric Acid Solutions at C. Computed from 
Values Given in the International Critical Tables. 



Weight of HCl 

in solution expressed in 


Degrees | 

Specific 

Grams jier 

Pounds per 

Pounds per 





Gravity 

Liter 

U. S. Gallon 

Cubic Foot 

N 

% 

Baum6 

Twaddell 

1 . 0032 

10.03 

0.08372 

0.6263 

0.275 

1 

0.5 

0.64 

1.0082 

20.16 

0.1683 

1.259 

0.553 

2 

1.2 

1.64 

1.0181 

40.72 

0.3399 

2.542 

1.12 

4 

2.6 

3.62 

1.0279 

61 .67 

0.5147 

3.850 

1.69 

6 

3.9 

5.58 

1 . 0376 

83.01 

0.6927 

5.182 

2.28 

8 

5.3 

7.52 

1.0474 

104.7 

0.8741 

6.539 

2.87 

10 

6.6 

9.48 

1.0574 

126.9 

1.059 

7.922 

3.48 

12 

7.9 

11.48 

1.0675 

149.5 

1.247 

9.330 

4.10 

14 

9.2 

13.50 

1.0776 

172.4 

1.439 

10.76 

4.73 

16 

10.4 

15.52 

1.0878 

195.8 

1.634 

12.22 

5.37 

18 

11.7 

17.66 

1.0980 

219.6 

1.833 

13.71 

6.02 

20 

12.9 

19.60 

1.1083 

243.8 

2.035 

15.22 

6.69 

22 

14.2 

21 .66 

1.1187 

268.5 

2.241 

16.76 

7.36 

24 

15.4 

23.74 

1.1290 

293.5 

2.450 

18.33 

8.05 

26 

16.6 

25.80 

1.1392 

319.0 

2.662 

19.91 

8.75 

28 

17.7 

27.84 
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HYDROCHLORIC ACID (Continued) 


Weight of HCl in solution expressed ip Degrees 


Specific 

Gravity 

Grai^ per 
Liter 

Pounds per 
U. S. Gallon 

Pounds per 
Cubic Foot 

N 

% 

Baum6 

Twaddell 

1.1492 

344.8 

2.877 

21.53 

9.46 

30 

18.8 

29.84 

1.1593 

371.0 

3.096 

23.16 

10.2 

32 

19.9 

31 .86 

1.1691 

397.5 

3.317 

24.82 

10.9 

34 

21.0 

33.82 

1.1789 

424.4 

3.542 

26.50 

11.6 

36 

22.0 

35.78 

1.1885 

451.6 

3.769 

28.20 

12.4 

38 

23.0 

37.70 

1.1980 

479.2 

3.999 

29.92 

13.1 

40 

24.0 

39.60 


HYDROCYANIC ACID 

Density of Aqueous Hydrocyanic Acid Solutions at C. Computed from 
Values Given in the International Critical Tables. 



Weight of HCN in solution 






expressed in 




Degrees 

Specific 

Grams per 

Pounds per 

Pounds per 

Per Cent 



Gravity 

Liter 

U. S. Gallon 

Cubic Foot 

HCN 

Baum^ 

Twaddell 

0.998 

9.980 

0.08329 

0.6231 

1 

10.3 


0.996 

19.92 

0.1662 

1.244 

2 

10.6 


0.993 

39.72 

0.3315 

2.480 

4 

11.0 


0.989 

69.34 

0.4952 

3.705 

6 

11.4 


0.984 

78.72 

0.6569 

4.914 

8 

12.3 


0.978 

97.80 

0.8162 

6.106 

10 

13.2 


0.971 

116.5 

0.9724 

7.274 

12 

14.2 


0.964 

135.0 

1.126 

8.426 

14 

15.2 


0.956 

163.0 

1.277 

9.549 

16 

16.4 




Density of Aqueous Hydrocyanic Acid Solutions at C. 


Weight of HCN in solution 

expressed in Degrees 


Specific 

Gravity 

Grams per 
Liter 

Pounds per 
U. S. Gallon 

Pounds per 
Cubic Foot 

Per Cent 
HCN 

Baum6 Twaddell 

0.759 

607.2 

5.067 

37.91 

80 

54.4 

0.752 

616.6 

5.146 

38.50 

82 

56.2 

0.745 

625.8 

5.223 

39.07 

84 

57.9 

0.738 

634.7 

5.297 

39.62 

86 

59.7 

0.731 

643.3 

5.368 

40.16 

88 

61.5 

0.724 

651.6 

5.438 

40.68 

90 

63.4 

0.717 

659.6 

5.505 

41.18 

92 

65.3 

0.711 

668.3 

5.578 

41.72 

94 

66.9 

0.704 

675.8 

5.640 

42.19 

96 

68.9 

0.697 

683.1 

5.700 

42.64 

98 

70.9 

0.691 

691.0 

5.767 

43.14 

100 

72.6 


HYDROFLUOSILICIC ACID 

Density of Aqueous Hydrofluosilicic Acid Solutions at 17.5° C. Computed 
from the Values of Stolba. 


Weight of H 2 SiF 6 in solution 

expressed in Degrees 


Specific 

Gravity 

Grams per 
Liter 

Pounds per 
U. S. Gallon 

Pounds per 
Cubic Foot 

Per Cent 
HzSiFs 

Baum4 

Twaddell 

1.0040 

5.020 

0.04189 

0.3134 

0.5 

0.6 

0.80 

1.0080 

10.08 

0.08412 

0.6293 

1.0 

1.2 

1.60 

1.0120 

15.18 

0.1267 

0.9477 

1.5 

1.7 

2.40 

1.0161 

20.32 

0.1696 

1.269 

2.0 

2.3 

3.22 

1.0201 

25.50 

0.2128 

1.592 

2.5 

2.9 

4.02 

1 . 0242 

30.73 

0.2564 

1 .918 

3.0 

3.4 

4.84 

1.0283 

35.99 

0.3004 

2.247 

3.5 

4.0 

5.66 

1.0324 

41.30 

0. 3446 

2.578 

4.0 

4.6 

6.48 


{Completed on following page.) 
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HYDROFLUOSILICIC ACID (Continued) 


Specific 

Gravity 

Weight of HaSiFe in solution 
expressed in 

Per Cent 
HzSiFe 

Degrees 

Grams per 
Liter 

Pounds per 

IL S. Gallon 

Pounds per 
Cubic Foot 

Baum6 

Twaddell 

1 . 0366 

46.65 

0.3893 

2.912 

4.5 

5.1 

7.32 

1 . 0407 

52.04 

0.4343 

3.249 

5.0 

5.7 

8.14 

1 . 0449 

57.47 

0.4796 

3.588 

5.5 

6.2 

8.98 

1.0491 

62.95 

0.5253 

3.930 

6.0 

6.8 

9.82 

1.0533 

68.46 

0.5714 

4.274 

6.5 

7.3 

11.06 

1 . 0576 

74.03 

0.6178 

4.622 

7.0 

7.9 

11.52 

1.0618 

79.64 

0.6646 

4.972 

7.5 

8.4 

12.36 

1 . 0661 

85.29 

0.7118 

5.325 

8.0 

9.0 

13.22 

1 . 0704 

90.98 

0.7593 

5.680 

8.5 

9.5 

14.08 

1 . 0747 

96.72 

0.8072 

6.038 

9.0 

10.1 

14.94 

* 1 . 0791 

102.5 

0.8555 

6.400 

9.5 

10.6 

15.82 

1 . 0834 

108.3 

0.9041 

6.764 

10.0 

11.2 

16.68 

1.0878 

114.2 

0.9532 

7.131 

10.5 

11.7 

17.56 

1.0922 

120.1 

1.003 

7.500 

11.0 

12.2 

18.44 

1.0966 

126.1 

1.052 

7.873 

11.5 

12.8 

19.32 

1.1011 

132.1 

1.103 

8.249 

12.0 

13.3 

20.22 

1.1055 

138.2 

1.153 

8.627 

12.5 

13.8 

21.10 

1.1100 

144.3 

1.204 

9.009 

13.0 

14.4 

22.00 

1.1145 

150.5 

1.256 

9.393 

13.5 

14.9 

22.90 

1.1190 

156.7 

1.307 

9.780 

14.0 

15.4 

23.80 

1.1236 

162.9 

1.360 

10.17 

14.5 

16.0 

24.72 

1.1281 

169.2 

1.412 

10.56 

15.0 

16.5 

25.62 

1 . 1 327 

175.6 

1.465 

10.96 

15.5 

17.0 

26.54 

1.1373 

182.0 

1.519 

11.36 

16.0 

17.5 

27.46 

1.1419 

188.4 

1.572 

11.76 

16.5 

18.0 

28.38 

1.1466 

194.9 

1.627 

12.17 

17.0 

18.5 

29.32 

1 .1512 

201.5 

1.681 

12.58 

17.5 

19.0 

30.24 

1 . 1 559 

208.1 

1.736 

12.99 

18.0 

19.6 

31.18 

1.1606 

214.7 

1.792 

13.40 

18.5 

20.1 

32.12 

1.1653 

221.4 

1.848 

13.82 

19.0 

20.6 

33.06 

1.1701 

228.2 

1.904 

14.24 

19.5 

21.1 

34.02 

1.1748 

235.0 

1.961 

14,67 

20.0 

21.6 

34.96 

1.1796 

241 .8 

2.018 

15.10 

20.5 

22.1 

35.92 

1.1844 

248.7 

2.076 

15.53 

21 .0 

22.6 

36.88 

1.1892 

255.7 

2.134 

15.96 

21.5 

23.1 

37.84 

1.1941 

262.7 

2.192 

16.40 

22.0 

23.6 

38.82 

1 .1989 

269.8 

2.251 

16.84 

22.5 

24.1 

39.78 

1 .2038 

276.9 

2.311 

17.29 

23.0 

24.6 

40.76 

1.2087 

284.0 

2.370 

17.73 

23.5 

25.0 

41 .74 

1.2136 

291.3 

2.431 

18.18 

24.0 

25.5 

42.72 

1 .2186 

298.6 

2.492 

18.64 

24.5 

26.0 

43.72 

1.2235 

305.9 

2.553 

19.10 

25.0 

26.5 

44.70 

1 .2285 

313.3 

2.614 

19.56 

25.5 

27.0 

45.70 

1.2335 

320.7 

2.676 

20.02 

26.0 

27.5 

46.70 

1 .2385 

328.2 

2.739 

20.49 

26.5 

27.9 

47.70 

1.2436 

335.8 

2.802 

20.96 

27.0 

28.4 

48.72 

1.2486 

343.4 

2.866 

21.44 

27.5 

28.9 

49.72 

1.2537 

351 .0 

2.930 

21.92 

28.0 

29.3 

50.74 

1.2588 

358.8 

2.994 

22.40 

28.5 

29.8 

51.76 

1.2639 

366.5 

3.059 

22.88 

29.0 

30.3 

52,78 

1.2691 

374.4 

3.124 

23.37 

29.5 

30.7 

53.82 

1.2742 

382.3 

3.190 

23.86 

30.0 

31.2 

54.84 

1.2794 

390.2 

3.257 

24.36 

30.5 

31.7 

55.88 

1.2846 

398.2 

3.323 

24.86 

31.0 

32.1 

56.92 

1.2898 

406.3 

3.391 

25.36 

31.5 

32.6 

57.96 

1.2951 

414.4 

3.459 

25.87 

32.0 

33.0 

59.02 

1.3003 

422.6 

3.527 

26.38 

32.5 

33.5 

60.06 

1.3065 

431.1 

3.598 

26.92 

33.0 

34.0 

61.30 

1.3109 

439.2 

3.665 

27.42 

33.5 

34.4 

62.18 

1.3162 

447.5 

3.735 

27.94 

34.0 

34.8 

63.24 
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MAGNESIUM CHLORIDE 

o 

Density of Aqueous Magnesium Chloride Solutions at C. Computed from 

Values Given in the International Critical Tables. 



Weight of MgClz in 

solution 



- 



expressofl in 




Degrees 

Specific 

Grains per 

Pounds per 

Pounds per 

Per Cent 



Gravity 

Liter 

U. S. Gallon 

Culiic Foot 

MgClz 

Baum6 

Twaddell 

1 .0146 

20.29 

0.1693 

1 .267 

2 

2.1 

2.9^ 

1.0311 

41 .24 

0.3442 

2.575 

4 

4.4 

6.22 

1 . 0478 

62.87 

0.5247 

3.925 

6 

6.6 

9.56 

1 . 0646 

85.17 

0.7108 

5.317 

8 

8.8 

12.92 

1 .0816 

108.2 

0.9026 

6.752 

10 

10.9 

16.32 

1 . 0989 

131.9 

1.100 

8.233 

12 

13.1 

19.78 

1.1164 

156.3 

1.304 

9.758 

14 

15.1 

23.28 

1.1342 

181.5 

1 .514 

11.33 

16 

17.2 

26.84 

1 . 1 523 

207.4 

1.731 

12.95 

18 

19.2 

30.46 

1 . 1 706 

234.1 

1 .954 

14.62 

20 

21.1 

34.12 

1.2184 

304.6 

2.542 

19.02 

25 

26.0 

43.68 

1 . 2688 

380.6 

3.177 

23.76 

30 

30.7 

53.76 


Weight of MgCl2*6H20 in 



solution expressed 

in 

Per Cent 


Degrees 

Specific 

Gravity 

Grama per 
Liter 

Pounds per 

U. S. Gallon 

Pounds per 
Cubic Foot 

MgClz + 

6HzO 

Baum4 

Twaddell 

1.0146 

43.32 

0.3616 

2.705 

4.270 

2.1 

2.92 

1.0311 

88.07 

0.7349 

5.498 

8.541 

4.4 

6.22 

1.0478 

134.2 

1.120 

8.380 

12.81 

6.6 

9.56 

1 . 0646 

181 .8 

1 .517 

11.35 

17.08 

8.8 

12.92 

1.0816 

230.9 

1.927 

14.42 

21.35 

10.9 

16.32 

1 . 0989 

281.5 

2.350 

17.58 

25.62 

13.1 

19.78 

1.1164 

333.7 

2.785 

20.83 

29.89 

15.1 

23.28 

1.1342 

387.4 

3.233 

24.19 

34.16 

17.2 

26.84 

1 . 1 523 

442.8 

3.696 

27.65 

38.43 

19.2 

30.46 

1.1706 

499.8 

4.171 

31.21 

42.70 

21.1 

34.12 

1.2184 

650.4 

5.428 

40.60 

53.38 

26.0 

43.68 

1 . 2688 

812.7 

6.782 

50.73 

64.05 

30.7 

53.76 


MAGNESIUM CHLORIDE 

Density of Aqueous Magnesium Chloride Solutions at 14® C. Computed from 
the Values of Oudemans. 


Weight of MgClz-eHzO in 

solution expressed in Cent Degrees 


Specific 

Gravity 

Grams per 
Liter 

Pounds per 
U. S. Gallon 

Pounds per 
Cubic Foot 

%'6-" 

Baum4 

Twaddell 

1.0033 

10.03 

0.08373 

0.6264 

1 

0.5 

0.66 

1 . 0073 

20.15 

0.1681 

1.258 

2 

1.1 

1.46 

1 . 01 1 3 

30.34 

0.2532 

1.894 

3 

1.6 

2.26 

1 . 01 54 

40.62 

0.3390 

2.536 

4 

2.2 

3.08 

1.0194 

50.97 

0.4254 

3.182 

5 

2.8 

3.88 

1 . 0234 

61.40 

0.6124 

3.833 

6 

3.3 

4.68 

1 . 0274 

71.92 

0.6002 

4.490 

7 

3.9 

5.48 

1.0314 

82.51 

0.6886 

5.151 

8 

4.4 

6.28 

1 . 0355 

93.20 

0.7777 

5.818 

9 

5.0 

7.10 

1.0395 

104.0 

0.8675 

6.490 

10 

5.5 

7.90 

1 . 0435 

114.8 

0.9579 

7.166 

11 

6.0 

8.70 

1 . 0476 

125.7 

1.049 

7.848 

12 

6.6 

9.52 

1.0517 

136.7 

1 .141 

8.535 

13 

7.1 

10.34 

1 . 0558 

147.8 

1.234 

9.228 

14 

7.7 

11.16 

1 . 0599 

159.0 

1.327 

9.925 

15 

8.2 

11.98 


(Completed on following page,) 
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MAGNESroM CHLORIDE (Continued) 


Specific 

Gravity 

Weight of MgCl2’6H20 in 
solution eocpressed in 

Per Cent 

Degrees 

Grams per 
Liter 

Pounds per 
U. S. Gallon 

Pounds per 
Cubic Foot 

MgCla + 
fllzO 

Baum6 

Twaddell 

1.0641 

170.3 

1.421 

10.63 

16 

8.7 

12.82 

1.0682 

181.6 

1.515 

11.34 

17 

9.3 

13.64 

1.0724 

193.0 

1.611 

12.05 

18 

9.8 

14.48 

1.0765 

204.5 

1.707 

12.77 

19 

10.3 

15.30 

1.0807 

216.1 

1.804 

13.49 

20 

10.8 

16.14 

1.0849 

227.8 

1.901 

14.22 

21 

11.4 

16.98 

1.0891 

239.6 

2.000 

14.96 

22 

11.9 

17.82 

1.0933 

251.5 

2.099 

15.70 

23 

12.4 

18.66 

1,0976 

263.4 

2.198 

16.45 

24 

12.9 

19.52 

1.1018 

275.5 

2.299 

17.20 

25 

13.4 

20.36 

1.1061 

287.6 

2.400 

17.95 

26 

13.9 

21.22 

1.1103 

299.8 

2.502 

18.72 

27 

14,4 

22.06 

1.1146 

312.1 

2.604 

19.48 

28 

14.9 

22.92 

1.1189 

324.5 

2.708 

20.26 

29 

15.4 

23.78 

1.1232 

337.0 

2.812 

21.04 

30 

15.9 

24.64 

1.T275 

349.5 

2.917 

21.82 

31 

16.4 

25.50 

1.1319 

362.2 

3.022 

22.61 

32 

16.9 

26.38 

1.1363 

375.0 

3.129 

23.41 

33 

17.4 

27.26 

1.1407 

387.8 

3.237 

24.21 

34 

17.9 

28.14 

1.1451 

400.8 

3.345 

25.02 

35 

18.4 

29.02 

1.1495 

413.8 

3.453 

25.83 

36 

18.9 

29.90 

1.1540 

427.0 

3.563 

26.66 

37 

19.4 

30.80 

1.1584 

440.2 

3.674 

27.48 

38 

19.8 

31 .68 

1.1628 

453.5 

3.785 

28.31 

39 

20.3 

32. 56 

1.1673 

466.9 

3.897 

29.15 

40 

20.8 

33.46 

1.1718 

480.4 

4.009 

29.99 

41 

21.3 

34.36 

1.1763 

494.0 

4.123 

30.84 

42 

21.7 

35.26 

1.1809 

507.8 

4.238 

31.70 

43 

22.2 

36.18 

1.1855 

521.6 

4.353 

32.56 

44 

22.7 

37.10 

1.1901 

535.5 

4.469 

33.43 

45 

23.2 

38.02 

1.1948 

549.6 

4.587 

34.31 

46 

23.6 

38.96 

1.1995 

563.8 

4.705 

35.20 

47 

24.1 

39.90 

1.2042 

578.0 

4.824 

36.09 

48 

24.6 

40.84 


MAGNESIUM CHLORIDE 

Density of Aqueous Magnesium Chloride Solutions at 14® C. Computed 
from the Values of Oudemans. 


Speoifio 

Gravity 

Weight of MgClz in solution 
expressed in 

Per Cent 
MgClz 

Degrees 

Grams per 
Liter 

Pounds per 
U. S. Gallon 

Pounds per 
Cubic Foot 

Baum6 

Twaddell 

1.0033 

4.699 

0.03922 

0.2934 

0.4684 

0.5 

0.66 

1.0073 

9.435 

0.07874 

0,5891 

0.9367 

1.1 

1.46 

1.0113 

14.21 

0.1186 

0.8871 

1.405 

1.6 

2.26 

1.0154 

19.02 

0.1587 

1.187 

1.873 

2.2 

3.08 

1.0194 

23.87 

0.1992 

1.490 

2.342 

2.8 

3.88 

1.0234 

28.76 

0.2400 

1.795 

2.810 

3.3 

4.68 

1.0274 

33.68 

0.2811 

2.103 

3.278 

3.9 

6.48 

1.0314 

38.65 

0.3225 

2.413 

3.747 

4.4 

6.28 

1.0355 

43.65 

0.3642 

2.725 

4.215 

5.0 

7.10 

1.0395 

48.69 

0.4063 

3.040 

4.684 

5.5 

7.90 

1.0435 

53.76 

0.4487 

3.356 

5.152 

6.0 

8.70 

1,0476 

58.88 

0.4913 

3.676 

5.620 

6.6 

9.52 

1.0517 

64.04 

0.5344 

3.998 

6.089 

7.1 

10.34 

1.0558 

69.23 

0.5777 

4.322 

6.557 

7.7 

11.16 

1.0599 

74.46 

0.6214 

4.648 

7,025 

8.2 

11.98 
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MAGNESIUM CHLORIDE (Continued) 


Weight of MgCh in solution 

expressed in Degrees 


Specific 

Grams per 

Pounds per 

Pounds per 

Per Cent 



Gravity 

Liter 

U. S. Gallon 

Cubic Foot 

MgClz 

Baum4 

Twaddell 

1.0641 

79.74 

0.6655 

4.978 

7.494 

8.7 

12.82 

1 . 0682 

85.05 

0.7098 

5.310 

7.962 

9.3 

13.64 

1.0724 

90.40 

0.7545 

5.644 

8.430 

9.8 

14.48 

1.0765 

95.80 

0.7995 

5.981 

8.899 

10.3 

16.30 

1.0807 

101.2 

0.8448 

6.320 

9.367 

10.8 

16,14 

1.0849 

106.7 

0.8905 

6.661 

9.835 

11.4 

16.98 

1 .0891 

112.2 

0.9362 

7.003 

10.30 

11.9 

17.82 

1 .0933 

117.7 

0.9827 

7.351 

10.77 

12.4 

18.66 

1 . 0976 

123.4 

1.030 

7.702 

11.24 

12.9 

19,52 

1.1018 

129.0 

1.077 

8.055 

11.71 

13.4 

20.36 

1.1061 

134.7 

1.124 

8.411 

12.18 

13.9 

21.22 

1.1103 

140.5 

1.172 

8.768 

12.65 

14.4 

22.06 

1.1146 

146.1 

1.219 

9.123 

13.11 

14.9 

22.92 

1.1189 

151.9 

1.268 

9.486 

13.58 

15.4 

23.78 

1.1232 

157.8 

1.317 

9.852 

14.05 

15.9 

24.64 

1.1275 

163.7 

1.366 

10.22 

14.52 

16.4 

25.50 

1.1319 

169.7 

1.416 

10.59 

14.99 

16.9 

26.38 

1.1363 

175.7 

1.466 

10.97 

15.46 

17.4 

27.26 

1.1407 

181.6 

1.516 

11.34 

15.92 

17.9 

28.14 

1.1451 

187.7 

1.566 

11.72 

16.39 

18.4 

29.02 

1.1495 

193.8 

1.617 

12.10 

16.86 

18.9 

29.90 

1.1540 

200.0 

1.669 

12.49 

17.33 

19.4 

30.80 

1.1584 

206.2 

1.721 

12.87 

17.80 

19.8 

31.68 

1.1628 

212.4 

1.773 

13.26 

18.27 

20.3 

32.56 

1.1673 

218.6 

1.825 

13.65 

18.73 

20.8 

33.46 

1.1718 

225.0 

1.878 

14.05 

19.20 

21.3 

34.36 

1.1763 

231.4 

1.931 

14.44 

19.67 

21.7 

35.26 

1.1809 

237.8 

1.985 

14.85 

20.14 

22.2 

36.18 

1.1855 

244.3 

2.039 

15.25 

20.61 

22.7 

37.10 

1.1901 

250.9 

2.094 

15.66 

21.08 

23.2 

38.02 

1.1948 

257.4 

2.148 

16.07 

21.54 

23.6 

38.96 

1.1995 

264.0 

2.203 

16.48 

22.01 

24.1 

39.90 

1,2042 

270.7 

2.259 

16.90 

22.48 

24.6 

40.84 


MAGNESIUM SULFATE 

Density of Aqueous Magnesium Sulfate Solutions at G. Computed from 
Values Given in the International Critical Tables. 


Weight of MgS04 in solution 

expressed in Degrees 


Specific 

Gravity 

Grama per 
Liter 

Pounds per 
U. S. Gallon 

Pounds per 
Cubic Foot 

Per Cent 
MgS04 

Baum6 

Twaddell 

1.0186 

20.37 

0.1700 

1.272 

2 

2.6 

3.72 

1.0392 

41.57 

0.3469 

2.595 

4 

5.5 

7.84 

1.0602 

63.61 

0.5309 

3.971 

6 

8.2 

12.04 

1 .0816 

86.53 

0,7221 

5.402 

8 

10.9 

16.32 

1.1034 

110.3 

0.9208 

6.889 

10 

13.6 

20.68 

1.1256 

135.1 

1.127 

8.433 

12 

16.2 

25.12 

1.1484 

160.8 

1.342 

10.04 

14 

18.7 

29.68 

1.1717 

187.5 

1.565 

11.70 

16 

21.3 

34.34 

1 .1955 

215.2 

1.796 

13.43 

18 

23.3 

39.10 

1.2198 

244.0 

2.036 

15.23 

20 

26.1 

43.96 

1.2447 

273.8 

2.285 

17.10 

22 

28.5 

48.94 

1.2701 

304.8 

2.544 

19.03 

24 

30.8 

54.02 

1.2961 

337.0 

2.812 

21.04 

26 

33.1 

59.22 


(Completed on following page,) 








MAGNESIUM SULFATE (Continued) 


Weight of MgS04*7H20 in 

solution expressed in p^j. Cent Degrees 


Specific 

Gravity 

Grams per 
liter 

Pounds per 
U. S. Gallon 

Pounds per 
Cubid Foot 


Baum4 

Twaddell 

1.0166 

41.71 

0.3481 

2.604 

4.095 

2.6 

3.72 

1.0392 

85.11 

0.7103 

5.313 

8.190 

5.5 

7.84 

1.0602 

130.3 

1.087 

8.135 

12.29 

8.2 

12.04 

1.0816 

177.2 

1.479 

11.06 

16.38 

10.9 

16.32 

1.1034 

226.0 

1.686 

14.11 

20.48 

13.6 

20.68 

1.1256 

276.6 

2.308 

17.27 

24.57 

16.2 

25.12 

1.1484 

329.2 

2.748 

20.55 

28.67 

18.7 

29.68 

1.1717 

383.8 

3.203 

23.96 

32.76 

21.3 

34.34 

1.1955 

440.7 

3.677 

27.51 

36.86 

23.3 

39.10 

1.21198 

499.5 

4.169 

31.18 

40.95 

26.1 

43.96 

1.2447 

560.7 

4.680 

35.01 

45.05 

28.5 

48.94 

1.2701 

624.1 

5.209 

38.96 

49.14 

30.8 

54.02 

1 . 2961 

690.0 

5.759 

43.08 

53.24 

33.1 

59.22 


NICKEL CHLORIDE 

Density of Aqueous Nickel Chloride Solutions at C. Computed from 
Values Given in the International Critical Tables. 


Weight of NiClz in solution 

expressed in Degrees 


Specific 

Gravity 

Grams per 
Liter 

Pounds per 
TJ. S. Gallon 

Pounds per 
Cubic Foot 

Per Cent 
NiClz 

Baum4 

Twaddell 

1.008 

10.08 

0.08412 

0.6293 

1 

1.2 

1.6 

1.018 

20.36 

0.1699 

1.271 

2 

2.6 

3.6 

1.037 

41.48 

0.3462 

2.590 

4 

5.2 

7.4 

1.057 

63.42 

0.5293 

3.959 

6 

7.8 

11,4 

1.078 

86.24 

0,7197 

5.384 

8 

10.5 

15.6 

1.099 

109.9 

0.9172 

6.861 

10 

13.1 

19.8 

1.121 

134.5 

1.123 

8.398 

12 

15.7 

24.2 

1.143 

160.0 

1.335 

9.990 

14 

18.1 

28.6 

1.167 

186.7 

1.558 

11.66 

16 

20.8 

33.4 

1.191 

214.4 

1.789 

13.38 

18 

23.3 

38.2 

1.215 

243.0 

2.028 

15.17 

20 

25.7 

43.0 

1.280 

320.0 

2.671 

19.98 

25 

31.7 

56.0 

1.353 

405.9 

3,387 

25.34 

30 

37.8 

70.6 


NICKEL NITRATE 

Density of Aqueous Nickel Nitrate Solutions at C. Computed from 
Values Given in the International Critical Tables. 


Weight of Ni (N03)2 in solution 

expressed in Degrees 


Specific 

Gravity 

Grams per 
Liter 

Pounds per 
U. S. Gallon 

Pounds per 
Cubic F'oot 

Per Cent 
Ni(N03)2 

Baum4 

Twaddell 

1.007 

10.07 

0.08404 

0.6286 

1 

1.0 

1.4 

1.015 

20.30 

0.1694 

1.267 

2 

2.1 

3.0 

1.033 

41.32 

0, 3448 

2.580 

4 

4.6 

6.6 

1.060 

63.00 

0.5258 

3.933 

6 

6.9 

10.0 

1.069 

85.52 

0.7137 

5.339 

8 

9.4 

13.8 

1.088 

108.8 

0.9080 

6.792 

10 

11.7 

17.6 

1.107 

132.8 

1.109 

8.293 

12 

14.0 

21.4 

1.127 

157.8 

1.317 

9.850 

14 

16.3 

25.4 

1.148 

183.7 

1.533 

11.47 

16 

18.7 

29.6 

1.169 

210.4 

1.756 

13.14 

18 

21.0 

33.8 

1.191 

238.2 

1.988 

14.87 

20 

23.3 

38.2 

1.249 

312.3 

2.606 

19.49 

25 

28.9 

49.8 

1.311 

393.3 

3.282 

24.55 

30 

34.4 

62.2 

1.377 

482.0 

4.022 

30.09 

35 

39.7 

75.4 








1303 


NICKEL SULFATE 

Density of Acmeoiis Nickel Sulfate Solutions at C. Computed from 
Values Given in the International Critical Tables. 


Specific 

Gravity 

Weight of NiS 04 in solution 
expressed in 

Per Cent 
NiS04 

Dftgrees 

Grams per 
liter 

Pounds per 
U. S. Gallon 

Pounds per 
Cubic Foot 

Baumd 

Twaddell 

1 .009 

10.09 

0.08421 

0.6299 

1 

1.3 

1.8 

1 .020 

20.40 

0.1702 

1.274 

2 

2.8 

4.0 

1 .042 

41.68 

0.3478 

2.602 

4 

5.8 

8.4 

1 .063 

63.78 

0.5323 

3.982 

6 

8.6 

12.6 

1.085 

86.80 

0.7244 

5.419 

8 

11.4 

17.0 

1.109 

110.9 

0.9255 

6.923 

10 

14.3 

21.8 

1.133 

136.0 

1.135 

8.488 

12 

17.0 

26.6 

1 .158 

162.1 

1.353 

10.12 

14 

19.8 

31.6 

1.183 

189.3 

1.580 

11.82 

16 

22.4 

36.6 

1.209 

217.6 

1.816 

13.59 

18 

25.1 

41.8 


NITRIC ACID 


Specific Gravity of Aqueous Nitric Acid Solutions. Adopted 1903 as Standard 
by the Manufacturing Chemists^ Association of the United States. 
Authority: W. C. Ferguson. 

Specific Gravity determinations were made at 60° F., compared with water at 60° F. 
From the Specific Gravities, the corresponding degrees Baum4 were calculated 
by the following formula : 

Baurn^- 145 - ■ 

Sp. Gr. 

Baum^ Hydrometers for use with this table must be graduated by the above formula^ 
which formula should always be printed on the scale. 

Atomic weight from F. W. Clarke’s table of 1901. 0 = 16. 

ALLOWANCE FOR TEMPERATURE: 

At 10° — 20° Be. — 1 /30° Be. or .00029 Sp. Gr. = 1° F. 

20° — 30° Be. — 1 /23° Be. or .00044 Sp. Gr. = 1° F. 

30° — 40° Be. — 1 /20° Be. or .00060 Sp. Gr. = 1° F. 

40° — 48.5° Be. — 1/17° Be. or .00084 Sp. Gr. =» 1° F. 



10.00 

1 .0741 

14,82 

12.86 

10.25 

1.0761 

15.22 

13.18 

10.50 

1.0781 

15.62 

13.49 

10.75 

1.0801 

16.02 

13.81 

11.00 

1.0821 

16.42 

14.13 

11.25 

1.0841 

16.82 

14.44 

11.50 

1.0861 

17.22 

14.76 

11.75 

1.0881 

17.62 

15.07 

12.00 

1.0902 

18.04 

15.41 

12.25 

1.0922 

18.44 

15.72 

12.50 

1.0943 

18.86 

16.05 

12.75 

1.0964 

19.28 

16.39 

13.00 

1.0985 

19.70 

16.72 

13.25 

1.1006 

20.12 

17.05 

13.50 

1.1027 

20.54 

17.38 

13.75 

1.1048 

20.96 

17,71 

14.00 

1.1069 

21.38 

18.04 

14.25 

1.1090 

21.80 

18.37 

14.50 

1.1111 

22.22 

18.70 

14.75 

1.1132 

22.64 

19.02 

15.00 

1.1154 

23.08 

19.36 

15.25 

1.1176 

23.52 

19.70 

15.60 

1.1197 

23.94 

20.02 

15.75 

1.1219 

24.38 

20.36 

16.00 

1.1240 

24.80 

20.69 



16.25 

1.1262 

25.24 

21.03 

16.50 

1.1284 

25.68 

21.36 

16.75 

1.1306 

26.12 

21 .70i 

17.00 

1.1328 

26.56 

22.04 

17.25 

1.1350 

27.00 

22.38 

17.50 

1.1373 

27.46 

22.74 

17.75 

1.1395 

27.90 

23.08 

18.00 

1.1417 

28.34 

23.42 

18.25 

1.1440 

28.80 

23.77 

18.50 

1.1462 

29.24 

24.11 

18.75 

1.1485 

29.70 

24.47 

19.00 

1.1508 

30.16 

24.82 

19.25 

1.1531 

30.62 

25.18 

19.50 

1.1554 

31.08 

25.53 

19.75 

1.1577 

31.54 

25.88 

20.00 

1.1600 

32.00 

26.24 

20.25 

1.1624 

32.48 

26.61 

20.50 

1.1647 

32.94 

26.96 

20.75 

1.1671 

33.42 

27.33 

21.00 

1.1694 

33.88 

27.67 

21.25 

1.1718 

34.36 

28.02 

21.50 

1.1741 

34.82 

28.361 

21.76 

1.1766 

35.30 

28.72 

22.00 

1.1789 

36.78 

29.071 

22.25 

1.1813 

36.26 

29.43 



22.50 1.1837 36.74 29.78 

22.75 1.1861 37.22 30.14 

23.00 1.1885 37.70 30.49 

23.25 1.1910 38.20 30.86 

23.50 1.1934 38.68 31.21 

23.75 1.1959 39.18 31.58 

24.00 1.1983 39.66 31.94 

24.25 1.2008 40.16 32.31 

24.50 1.2033 40.66 32.68 

24.75 1.2058 41.16 33.05 

25.00 1.2083 41.66 33.42 

25.25 1.2109 42.18 33.80 

25.50 1.2134 42.68 34.17 

25.75 1.2160 43.20 34.56 

26.00 1.2185 43.70 34.94 

26.25 1.2211 44.22 35.33 

26.50 1.2236 44.72 35.70 

26.75 1.2262 45.24 36.09 

27.00 1.2288 45.76 36.48 

27.25 1.2314 46.28 36.87 

27.50 1.2340 46.80 37.26 

27.75 1.2367 47.34 37.67 

28.00 1.2393 47.86 38.06 

28.25 1.2420 48.40 38.46 

28.50 1.2446 48.92 38.85 


{Completed on follo^wing Page^) 
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NITRIC ACID (Continued) 


Be.** Sp.Gr. TwJ 


28.76 

29.00 

29.25 

29.60 

29.76 

30.00 

30.25 

30.50 

30.76 

31.00 

31.25 

31.50 

31.76 

32.00 

32.25 

32.50 

32.75 

33.00 

33.25 

33.60 

33.76 

34.00 

34.25 

34.50 
34.75 

35.00 

35.25 




1 . 2473 
1.2500 
i.2527 
1.2554 
1.2682 

1.2609 
1.2637 
1 . 2664 
1 . 2692 
1.2719 

1.2747 

1.2775 

1.2804 

1.2832 

1.2861 

1.2889 

1.2918 

1.2946 

1.2975 

1.3004 

1 . 3034 
1.3063 
1 . 3093 
1.3122 
1.3152 

1.3182 

1.3212 


49.46 

60.00 

50.54 

51.08 

51.64 

52.13 

52.74 

53.28 

53.84 

54.38 

54.94 

55.50 

56.08 

56.64 
57.22 

57.78 

58.36 

58.92 

59.50 

60.08 

60.68 

61.26 

61.86 

62.44 

63.04 

63.64 
64.24 


39.25 

39.66 

40.06 

40.47 

40.89 

41.30 

41.72 

42.14 

42.58 
43.00 

43.44 

43.89 

44.34 
44.78 
45.24 

45.68 

46.14 

46.58 
47.04 
47.49 

47.95 

48.42 

48.90 

49.35 
49.83 

50.32 

50.81 


Hi 



Bm 

35.50 

1.3242 

64.84 

61.30 

35.75 

1.3273 

65.46 

51.80 

36.00 

1 . 3303 

66.06 

52.30 

36.25 

1.3334 

66.68 

52.81 

36.50 

1.3364 

67.28 

53.32 

36.75 

1.3395 

67.90 

53.84 

37.00 

1.3426 

68.52 

54.36 

37.25 

1.3457 

69.14 

54.89 

37.50 

1.3488 

69.76 

55.43 

37.75 

1.3520 

70.40 

55.97 

38.00 

1.3551 

71.02 

56.52 

38.25 

1.3583 

71.66 

57.08 

38.50 

1.3615 

72.30 

57.65 

38.75 

1.3647 

72.94 

58.23 

39.00 

1.3679 

73.58 

58.82 

39.25 

1.3712 

74.24 

59.43 

39.50 

1.3744 

74.88 

60.06 

39.75 

1.3777 

75.54 

60.71 

40.00 

1.3810 

76.20 

61.38 

40.25 

1.3843 

76.86 

62.07 

40.50 

1.3876 

77.52 

62.77 

40.75 

1.3909 

78.18 

63.48 

41.00 

1.3942 

78.84 

64.20 

41.25 

1.3976 

79.52 

64.93 

41.50 

1.4010 

80.20 

65.67 

41.75 

1.4044 

80.88 

66.42 

42.00 

1.4078 

81.56 

67.18 


Be.** Sp.Gr. Tw. 




42.25 

42.50 

42.75 

43.00 

43.25 

43.50 

43.75 

44.00 

44.25 

44.50 

44.75 

45.00 

45.25 

45.50 

45.75 

46.00 

46.25 

46.50 

46.75 

47.00 

47.25 

47.50 

47.75 

48.00 
48.25. 


1.4112 

1.4146 

1.4181 

1.4216 

1.4251 

1 . 4286 
1.4321 
1 . 4356 
1 . 4392 
1.4428 

1.4464 

1.4500 

1.4536 

1.4573 

1.4610 

1.4646 

1.4684 

1.4721 

1.4758 

1.4796 

1.4834 

1.4872 

1.4910 

1.4948 

1.4987 


O3. 


82.24 

82.92 
83.62 
84.32 
85.02 

85.72 

86.42 
87.12 
87.84 
88.56 

89.28 

90.00 

90.72 
91.46 

92.20 

92.92 

93.68 

94.42 
95.16 

95.92 

96.68 
97.44 

98.20 
98.96 
99.74 


67.95 

68.73 

69.52 

70.33 
71.15 

71.98 
72.82 
73.67 

74.53 
75.40 

76.28 

77.17 

78.07 

79.03 

80.04 

81.08 

82.18 

83.33 
84.48 
85.70 

86.98 
88.32 
89.76 
91.35 
93.13 


48.50 1.5026 100.52 95.11 


NITRIC ACID 

Density of Aqueous Nitric Acid Solutions at -^o C. Computed from Values 
Given in the International Critical Tables. 



Weight of HNO3 

in solution expressed in 


Degrees 

SpociBo 

Gravity 

Grauns per 
Liter 

Pounds per 
U. S. GaUon 

Pounds i>er 
Cubic Foot 

N 

% 

Baum6 

T wad dell 

■ 1.0036 

10.04 

0.08375 

0.6265 

0.159 

1 

0.5 

0.72 

1.0091 

20.18 

0.1684 

1.260 

0.320 

2 

1.3 

1 .82 

1.0146 

30.44 

0.2540 

1.900 

0.483 

3 

2.1 

2.92 

1.0201 

40.80 

0.3405 

2.547 

0.647 

4 

2.9 

4.02 

1.0256 

51.28 

0.4280 

3.201 

0.814 

5 

3.6 

5.12 

1.0312 

61.87 

0.5163 

3.863 

0.982 

6 

4.4 

6.24 

1.0369 

72.58 

0.6057 

4.531 

1.15 

7 

5.2 

7.38 

1.0427 

83.42 

0.6961 

5.208 

1.32 

8 

5.9 

8.54 

1.0485 

94.37 

0.7875 

5.891 

1.50 

9 

6.7 

9.70 

1.0643 

105.4 

0.8799 

6.582 

1.67 

10 

7.5 

10.86 

1.0602 

116.6 

0.9733 

7.281 

1 .85 

11 

8.2 

12.04 

1.0661 

127.9 

1.068 

7.987 

2.03 

12 

9.0 

13.22 

1.0721 

139.4 

1.163 

8.701 

2.21 

13 

9.8 

14.42 

1.0781 

150.9 

1.260 

9.423 

2.39 

14 

10.5 

15.62 

1.0842 

162.6 

1.357 

10.15 

2.58 

15 

11.3 

16.84 

1.0903 

174.4 

1.456 

10.89 

2.77 

16 

12.0 

18.06 

1.0964 

186.4 

1.555 

11.64 

2.96 

17 

12.8 

19.28 

1.1026 

198.5 

1.656 

12.39 

3.15 

18 

13.5 

20.52 

1.1088 

210.7 

1.758 

13.15 

3.34 

19 

14.2 

21 .76 

1.1150 

223.0 

1.861 

13.92 

3.54 

20 

15.0 

23 . 00 

1.1213 

235.5 

1.965 

14.70 

3.74 

21 

15.7 

24.26 ' 

1.1276 

248.1 

2.070 

15.49 

3.94 

22 

16.4 

25.62 I 

1.1340 

260.8 

2.177 

16.28 

4.13 

23 

17.1 

26.80 ' 

1.1404 

273.7 

2.284 

17.09 

4.34 

24 

17.9 

28.08 

1.1469 

286.7 

2.393 

17.90 

4.55 

25 

18.6 

29.38 
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NITRIC ACID (Continued) 



Weight of HNO, 

in solution expressed in 


Degrees 

.Specific 

Gravity 

Grams per 
IJter 

Pounds per 
U. S. Gafion 

Pounds per 
Cubic Foot 

TV 

% 

Baum6 

Twaddell 

1 . 1 534 

299.9 

2.503 

18.72 

4.76 

26 

19.4 

30.66 

1.1600 

313.2 

2.614 

19.55 

4.97 

27 

20.0 

32.00 

1.1666 

326.6 

2.726 

20.39 

5.18 

28 

20.7 

33.32 

1.1733 

340.3 

2.840 

21.24 

5.40 

29 

21.4 

34.66 

1.1800 

354.0 

2.954 

22.10 

5.62 

30 

22.1 

36.00 

1 .1867 

367.9 

3.070 

22.97 

5.84 

31 

22.8 

37.34 

1.1934 

381.9 

3.187 

23.84 

6.06 

32 

23.5 

38.68 

1.2002 

396.1 

3.305 

24.73 

6.29 

33 

24.2 

40.04 

1 . 2071 

410.4 

3.425 

25.62 

6.51 

34 

24.9 

41.42 

1.2140 

424.9 

3.546 

26.53 

6.74 

35 

25.6 

42.80 

1 . 2205 

439.4 

3.667 

27.43 

6.97 

36 

26.2 

44.10 

1.2270 

454.0 

3.789 

28.34 

7.20 

37 

26.8 

45.40 

1 . 2335 

468.7 

3.912 

29.26 

7.44 

38 

27.5 

46.70 

1.2399 

483.6 

4.036 

30.19 

7.67 

39 

28.1 

47.98 

1 . 2463 

498.5 

4.160 

31.12 

7.91 

40 

28.7 

49.26 

1 . 2527 

513.6 

4.286 

32.06 

8.15 

41 

29.3 

50.54 

1 .2591 

528.8 

4.413 

33.01 

8.39 

42 

29.8 

51.82 

1.2655 

544.2 

4.541 

33.97 

8.64 

43 

30.4 

53.10 

1.2719 

559.6 

4.670 

34.94 

8.88 

44 

31 .0 

54.38 

1.2783 

575.2 

4.801 

35.91 

9.13 

45 

31.6 

55.66 

1 . 2847 

591.0 

4.932 

36.89 

9.38 

46 

32.1 

56.94 

1.2911 

606.8 

5.064 

37.88 

9.63 

47 

32.7 

58.22 

1 . 2975 

622.8 

5.198 

38.88 

9.88 

48 

33.2 

59.50 

1 . 3040 

639.0 

5.332 

39.89 

10.1 

49 

33.8 

60.80 

1.3100 

655.0 

5.466 

40.89 

10.4 

50 

34.3 

62.00 

1.3160 

671.2 

5.601 

41.90 

10.7 

51 

34.8 

63.20 

1.3219 

687.4 

5.737 

42.91 

10.9 

52 

35.3 

64.38 

1 . 3278 

703.7 

5.873 

43.93 

11.1 

53 

35.8 

65.56 

1 . 3336 

720 1 

6.010 

44.96 

11.4 

54 

36.3 

66.72 

1.3393 

736.6 

6.147 

45.99 

11.7 

55 

36.7 

67.86 

1 . 3449 

753.1 

6.285 

47.02 

12.0 

56 

37.2 

68.98 

1 . 3505 

769.8 

6.424 

48.06 

12.2 

57 

37.6 

70.10 

1 . 3560 

786.5 

6.563 

49.10 

12.5 

58 

38.1 

71.20 

1.3614 

803.2 

6.703 

50.15 

12.7 

59 

38.5 

72.28 

1.3667 

820.0 

6.843 

51.19 

13.0 

60 

38.9 

73.34 

1.3719 

836.9 

6.984 

52.25 

13.3 

61 

39.3 

74.38 

1 . 3769 

853.7 

7.124 

53.30 

13.5 

62 

39.7 

75.38 

1.3818 

870.5 

7.265 

54.35 

13.8 

63 

40.1 

76.36 

1 . 3866 

887.4 

7.406 

55.40 

14.1 

64 

40.4 

77.32 

1.3913 

904.3 

7.547 

56.46 

14.4 

65 

40.8 

78.26 

1.3959 

921.3 

7.689 

57.52 

14.6 

66 

41.1 

79.18 

1 . 4004 

938.3 

7.830 

58.58 

14.9 

67 

41.5 

80.08 

1 .4048 

955.3 

7.972 

59.64 

15.2 

68 

41.8 

80.96 

1.4091 

972.3 

8.114 

60.70 

15.4 

69 

42.1 

81.82 

1.4134 

989.4 

8.257 

61.77 

15.7 

70 

42.4 

82.68 

1.4176 

1006 

8.400 

62.84 

16.0 

71 

42.7 

83.52 

1.4218 

1024 

8.543 

63.91 

16.3 

72 

43.0 

84.36 

1 .4258 

1041 

8.686 

64.98 

16.5 

73 

43.3 

85.16 

1 . 4298 

1058 

8.830 

66.05 

16.8 

74 

43.6 

85.96 

1.4337 

1075 

8.974 

67.13 

17.1 

75 

43.9 

86.74 

1.4375 

1093 

9.117 

68.20 

17.3 

76 

44.1 

87.50 

1.4413 

1110 

9.262 

69.28 

17.6 

77 

44.4 

88.26 

1 . 4450 

1127 

9.406 

70.36 

17.9 

78 

44.7 

89.00 

1.4486 

1144 

9.550 

71.44 

18.2 

79 

44.9 

89.72 

1.4521 

1162 

9.695 

72.52 

18.4 

80 

45.1 

90.42 

1.4555 

1179 

9.839 

73.60 

18.7 

81 

45.4 

91.10 

1.4589 

1196 

9.984 

74.69 

19.0 

82 

45.6 

91.78 

1.4622 

1214 

10.13 

75.77 

19.3 

83 

45.8 

92.44 

1.4655 

1231 

10.27 

76.85 

19.5 

84 

46.1 

93.10 

1.4686 

1248 

10.42 

77.93 

19.8 

85 

46.3 

93.72 


{Completed on followinff page.) 
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NITRIC ACID (Continued) 




Weight of HNOa 

in solution expressed in 


Degrees | 

Specific 

Gravity 

Grams per Pounds per 

Pounds per 





Liter 

U. S. Gallon 

Cubic Foot 

N 

% 

Baum6 

T Waddell 

1 .4716 

1266 

10.56 

79.01 

20.1 

86 

46.5 

94.32 

1 . 4745 

1283 

10.71 

80.09 

20.4 

87 

46.7 

94.90 

1 . 4773 

1300 

10.85 

81.16 

20.6 

88 

46.8 

95.46 

1 .4800 

1317 

10.99 

82.23 

20.9 

89 

47.0 

96.00 

1.4826 

1334 

11.14 

83.30 

21.2 

90 

47.2 

96.52 

1 . 4850 

1351 

11.28 

84.36 

21.4 

91 

47.4 

97.00 

1.4873 

1368 

11.42 

85.42 

21.7 

92 

47.5 

97.46 

1 .4892 

1385 

11.56 

86.46 

22.0 

93 

47.6 

97.84 

1 .4912 

1402 

11.70 

87.51 

22.3 

94 

47.8 

98.24 

1.4932 

1419 

11.84 

88.56 

22.5 

95 

47.9 

98.64 

1.4952 

1435 

11.98 

89.61 

22.8 

96 

48.0 

99.04 

1.4974 

1452 

12.12 

90.68 

23.0 

97 

48.2 

99.48 

1 . 5008 

1471 

12.27 

91.82 

23.3 

98 

48.4 

100.16 

1 . 5056 

1491 

12.44 

93.05 

23.7 

99 

48.7 

101 .12 

1 .5129 

1513 

12.63 

94.45 

24.0 

100 

49.2 

102.58 


OXALIC ACID 

Density of Aqueous Oxalic Acid Solutions at 17.5° C. Computed from the 

Values of Gerlach. 


Specific 

Gravity 

Weight of H 2 C 204 * 2 H 20 in 
solution expressed in 

Grains per Pounds per Pounds per 

Liter U. S. Gallon Cubic Foot 

Per Cent 

Baum6 

Degrees 

Twaddell 

1.0035 

10.04 

0.08375 

0.6265 

1 

0.5 

0.70 

1.0070 

20.14 

0.1681 

1.257 

2 

1.0 

1.40 

1.0105 

30.32 

0.2530 

1.893 

3 

1.5 

2.10 

1.0140 

40.56 

0.3385 

2.532 

4 

2.0 

2.80 

1.0175 

50.88 

0.4246 

3.176 

5 

2.5 

3.50 

1.0210 

61 .26 

0.5112 

3.824 

6 

3.0 

4.20 

1 . 0245 

71.72 

0.5985 

4.477 

7 

3.5 

4.90 

1 . 0280 

82.24 

0.6863 

5.134 

8 

4.0 

5.60 

1.0315 

92.84 

0.7747 

5.796 

9 

4.4 

6.30 

1 . 0350 

103.5 

0.8637 

6.462 

10 

4.9 

7.00 

1 .0385 

114.2 

0.9533 

7.132 

11 

5.4 

7.70 

1 .0420 

125.0 

1.044 

7.806 

12 

5.8 

8.40 

1.0455 

135.9 

1.134 

8.485 

13 

6.3 

9.10 


Specific 

Gravity 

Weight of II 2 C 2 O 4 in solution 
expressed in 

Per Cent 
II 2 C 2 O 4 

Degrees 

Gra^ per 
Liter 

Pounds per 

U. S. Gallon 

Pounds per 
Cubic Foot 

Baum4 

Twaddell 

1.0035 

7.166 

0.05980 

0.4474 

0.7141 

0.5 

0.70 

1.0070 

14.38 

0.1200 

0.8977 

1.428 

1.0 

1.40 

1.0105 

21.64 

0.1806 

1.351 

2.142 

1.5 

2.10 

1.0140 

28.97 

0.2418 

1.809 

2.857 

2.0 

2.80 

1.0175 

36.33 

0.3032 

2.268 

3.571 

2.5 

3.50 

1.0210 

43.75 

0.3651 

2.731 

4.285 

3.0 

4.20 

1.0245 

51.21 

0.4274 

3.197 

4.999 

3.6 

4.90 

1.0280 

58.73 

0.4901 

3.666 

5.713 

4.0 

5.60 

1.0315 

66.29 

0.5533 

4.139 

6.427 

4.4 

6.30 

1 . 0350 

73.91 

0.6168 

4.614 

7.141 

4.9 

7.00 

1.0385 

81.58 

0.6809 

5.093 

7.856 

5.4 

7.70 

1.0420 

89.30 

0.7452 

5.575 

8.570 

5.8 

8.40 

1.0455 

97.06 

0.8100 

6.060 

9.284 

6.3 

9.10 
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PHOSPHORIC ACID 

Density of Aqueous Phosphoric Acid Solutions at C. Computed from 
Values Given in the International Critical Tables. 


Specific 

Gravity 

Weight of H 3 PO 4 in solution 
exi>re 8 aeci in 

Per Gent 
H 3 PO 4 


Degrees 

Grams per 
Liter 

Pounds per 
U. S. Gallon 

Pounds per 
Cubic Foot 

Bauni 6 

Twaddell 

1 . 0038 

10.04 

0.08377 

0.6267 

1 

0.6 

0.76 

1 . 0092 

20.18 

0.1684 

1.260 

2 

1.3 

1 .84 

1 .0200 

40.80 

0.3405 

2.547 

4 

2.8 

4.00 

1 . 0309 

61.85 

0.5162 

3.862 

6 

4.3 

6.18 

1.0420 

83.36 

0.6957 

5.204 

8 

5.8 

8.40 

1 .0532 

105.3 

0.8789 

6.575 

10 

7.3 

10.64 

1 . 0647 

127.8 

1.066 

7.976 

12 

8.8 

12.94 

1 .0764 

150.7 

1.258 

9.408 

14 

10.3 

15.28 

1 . 0884 

174.1 

1.453 

10.87 

16 

11.8 

17.68 

1.1008 

198.1 

1.654 

12.37 

18 

13.3 

20.16 

1.1134 

222.7 

1 .858 

13.90 

20 

14.8 

22.68 

1 . 1 263 

247.8 

2.068 

15.47 

22 

16.3 

25.26 

1.1395 

273.5 

2.282 

17.07 

24 

17.8 

27.90 

1 . 1 529 

299.8 

2.502 

18.71 

26 

19.2 

30.58 

1.1665 

326.6 

2.726 

20.39 

28 

20.7 

33.30 

1.1805 

354.2 

2.956 

22.11 

30 

22.2 

36.10 

1.216 

425.6 

3.552 

26.57 

35 

25.8 

43.2 

1.254 

501.6 

4.186 

31.31 

40 

29.4 

50.8 

1.293 

581.9 

4.856 

36.32 

45 

32.9 

58.6 

1.335 

667.5 

5.571 

41.67 

50 

36.4 

67.0 

1.379 

758.6 

6.330 

47.35 

55 

39.9 

75.8 

1.426 

855.6 

7.140 

53.42 

60 

43.3 

85.2 

1.475 

958.8 

8.001 

59.85 

65 

46.7 

95.0 

1.526 

1068 

8.915 

66.69 

70 

50.0 

105.2 

1.579 

1184 

9.883 

73.93 

75 

53.2 

115.8 

1.633 

1306 

10.90 

81 .56 

80 

56.2 

126.6 

1.689 

1436 

11 .98 

89.63 

85 

59.2 

137.8 

1.746 

1571 

13.11 

98.10 

90 

62.0 

149.2 

1.770 

1628 

13.59 

101.7 

92 

63.1 

154.0 

1.794 

1686 

14.07 

105.3 

94 

64.2 

158.8 

1.819 

1746 

14.57 

109.0 

96 

65.3 

163.8 

1.844 

1807 

15.08 

112.8 

98 

66.4 

168.8 

1.870 

1870 

15.61 

116.7 

100 

67.5 

174.0 


PHOSPHORIC ACID 

Density of Aqueous Phosphoric Acid Solutions at C. Computed from 
Values Given in the International Critical Tables, 


Specific 

Gravity 

Weight of PzOs in solution 
expressed in 

Per Cent 
PzOs 

Degrees 

Grams per 
Liter 

Pounds per 

U. S. Gallon 

Pounds per 
Cubic Foot 

Baum 6 

Twaddell 

1 . 0038 

7.272 

0.06068 

0.4540 

0.7244 

0.6 

0.76 

1.0092 

14.62 

0.1220 

0.9129 

1.449 

1.3 

1.84 

1 . 0200 

29.56 

0.2467 

1.845 

2.898 

2.8 

4.00 

1 . 0309 

44.80 

0.3739 

2.797 

4.346 

4.3 

6.18 

1 . 0420 

60.38 

0,5039 

3.770 

5.795 

5.8 

8.40 

1.0532 

76.29 

0.6367 

4.763 

7.244 

7.3 

10.64 

1 . 0647 

92.55 

0.7724 

5.778 

8.693 

8.8 

12.94 

1 . 0764 

109.1 

0.9109 

6.814 

10.14 

10.3 

15.28 

1 . 0884 

126.1 

1.053 

7.875 

11.59 

11.8 

17.68 

1.1008 

143.5 

1.198 

8.961 

13.04 

13.3 

20.16 

1.1134 

161.3 

1.346 

10.07 

14.49 

14.8 

22.68 

1.1263 

179.5 

1.498 

11.21 

15.94 

16.3 

25.26 

1.1395 

198.2 

1.654 

12.37 

17.39 

17.8 

27.90 

1 . 1 529 

217.1 

1.812 

13.55 

18.83 

19.2 

30.58 

1.1665 

236.6 

1.974 

14.77 

20.28 

20.7 

33.30 


{Completed on follofwing page.) 
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PHOSPHORIC ACID (Continued) 


Specific 

Gravity 

Weifht of P 2 Of in solution 
expressed in 

Per Cent 
P 2 O 5 

Degrees 

Grama per 
Liter 

Pounds per 
U. S. Gallon 

Pounds per 
Cubic Foot 

Baum4 

Twaddell 

1.1805 

256.5 

2.141 

16.01 

21.73 

22.2 

36.10 

1.216 

308.3 

2.573 

19.24 

25.35 

25.8 

43.2 

1.254 

363.4 

3.033 

22.69 

28.98 

29.4 

50.8 

1.293 

421.5 

3.518 

26.32 

32.60 

32.9 

58.6 

1.335 

483.5 

4.035 

30.19 

36.22 

36.4 

67.0 

1.379 

549.4 

4.585 

34.30 

39.84 

39.9 

75.8 

1.426 

619.7 

5.172 

38.69 

43.46 

43.3 

85.2 

1.475 

694.6 

5.797 

43.36 

47.09 

46.7 

95.0 

1.526 

773.8 

6.458 

48.31 

50.71 

50.0 

105.2 

1.579 

857.9 

7.159 

53.56 

54.33 

53.2 

115.8 

1.633 

946.3 

7.897 

59.08 

57.95 

56.2 

126.6 

1.689 

1040 

8.679 

64.92 

61.57 

59.2 

137.8 

1.746 

1138 

9.500 

71.07 

65.20 

62.0 

149.2 

1.770 

1180 

9.844 

73.64 

66.64 

63.1 

154.0 

1.794 

1222 

10.19 

76.26 

68.09 

64.2 

158.8 

1.819 

1265 

10.56 

78.97 

69.54 

65.3 

163.8 

1.844 

1309 

10.92 

81.72 

70.99 

66.4 

168.8 

1.870 

1355 

11.30 

84.57 

72.44 

67.5 

174.0 


POTASSIUM BROMIDE 


Density of Aqueous Potassium Bromide Solutions at C. Computed 
from Values Given in the International Critical Tables. 


Specific 

Gravity 

Weight of KBr in solution 
expressed in 

Per Cent 
KBr 

Degrees 

Grams per 
Liter 

Pouncla per 

U. S. Gallon 

Pounds per 
Cubic Foot 

Baum6 

Twaddell 

1.0054 

10.05 

0.08390 

0.6277 

1 

0.8 

1.08 

1.0127 

20.25 

0.1690 

1.264 

2 

1.8 

2.54 

1.0275 

41.10 

0.3430 

2.566 

4 

3.9 

5.50 

1.0426 

62.56 

0.5221 

3.905 

6 

5.9 

8.52 

1.0581 

84.65 

0.7064 

5.285 

8 

8.0 

11.62 

1.0740 

107.4 

0.8963 

6.705 

10 

10.0 

14.80 

1.0903 

130.8 

1.092 

8.168 

12 

12.0 

18.06 

1.1070 

155.0 

1.293 

9.675 

14 

14.0 

21.40 

1.1242 

179.9 

1.501 

11.23 

16 

16.0 

24.84 

1.1419 

205.5 

1,715 

12.83 

18 

18.0 

28.38 

1.1601 

232.0 

1.936 

14.49 

20 

20.0 

32.02 

1.1788 

259.3 

2.164 

16.19 

22 

22.0 

35.76 1 

1.1980 

287.5 

2.399 

17.95 

24 

24.0 

39.60 1 

1.2178 

316.6 

2.642 

19.77 

26 

25.9 

43.56 

1.2383 

346.7 

2.894 

21.65 

28 

27.9 

47.66 

1.2593 

377.8 

3.153 

23.59 

30 

29.9 

51 . 86 

1.3147 

460.1 

3.840 

28.73 

35 

34.7 

62.94 

1.3746 

549.8 

4.589 

34.33 

40 

39.5 

74.92 


POTASSIUM CARBONATE 

Density of Aqueous Potassium Carbonate Solutions at C. Computed 
from Values Given in the International Critical Tables. 


Specific 

Gravity 

Weight of K2CO3 in solution 
expressed in 

Per Cent 
K2CO3 

Degrees 

Grams per 
Liter 

Pounds per 

U. S. Gallon 

Pounds per 
Cubic Foot 

Baum6 

Twaddell 

1.0072 

10.07 

0.08405 

0.6288 

1 

1.0 


1.0163 

20.33 

0.1696 

1.269 

2 

2.3 


1.0345 

41.38 

0.3453 

2.583 

4 

4.8 

6.90 

1.0529 

63.17 

0.5272 

3.944 

6 

7.3 

10.58 

1.0715 

85.72 

0.7154 

5.351 

8 

9.7 

14.30 
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POTASSIUM CARBONATE (Continued) 



Weight of K 2 CO 3 in 

solution 






expressed in 




Degrees 

Specific 

Grams per 

Pounds per 

Pounds per 

Per Cent 



Gravity 

Liter 

TJ. S. Gallon 

Cubic Foot 

K 2 CO 3 

Baum 6 

T waddell 

1 . 0904 

109.0 

0.9100 

6.807 

10 

12.0 

18.08 

1.1096 

133.2 

1.111 

8.313 

12 

14.3 

21.92 

1.1291 

158.1 

1 .319 

9.869 

14 

16.6 

25.82 

1.1490 

183.8 

1.534 

11.48 

16 

18.8 

29.80 

1.1692 

210.5 

1.756 

13.14 

18 

21.0 

33.84 

1.1898 

238.0 

1.986 

14.86 

20 

23.1 

37.96 

1.2107 

266.4 

2.223 

16.63 

22 

25.2 

42.14 

1 . 2320 

295.7 

2.468 

18.46 

24 

27.3 

46.40 

1 . 2536 

325.9 

2.720 

20.35 

26 

29.3 

50.72 

1 . 2756 

357.2 

2.981 

22.30 

28 

31.3 

65.12 

1.2979 

389.4 

3.249 

24.31 

30 

33.3 

59.58 

1.3548 

474.2 

3.957 

29.60 

35 

38.0 

70.96 

1 .4141 

565.6 

4.720 

35.31 

40 

42.5 

82.82 

1 . 4759 

664.2 

5.543 

41 . 46 

45 

46.8 

95.18 

1 . 5404 

770.2 

6.428 

48.08 

50 

50.9 

108.08 


POTASSIUM CHLORIDE 

Density of Aqueous Potassium Chloride Solutions at C. Computed from 
Values Given in the International Critical Tables. 



Weight of KCl in solution 
expressed in 



Degrees 

Specific 

Grams per 

Pounds per 

Pounds per 

Per Cent 



Gravity 

Liter 

U. S. Gallon 

Cubic Foot 

KCl 

Baum 6 

Twaddell 

1 . 0046 

10.05 

0.08384 

0.6272 

1 

0.7 

0.92 

1 . 01 1 0 

20.22 

0. 1687 

1.262 

2 

1.6 

2.20 

1 .0239 

40.96 

0.3418 

2.557 

4 

3.4 

4.78 

1 .0369 

62.21 

0.5192 

3.884 

6 

5.2 

7.38 

1 . 0500 

84.00 

0.7010 

5.244 

8 

6.9 

10.00 

1 . 0633 

106.3 

0.8874 

6.638 

10 

8.6 

12.66 

1 . 0768 

129.2 

1 .078 

8.067 

12 

10.3 

15.36 

1 .0905 

152.7 

1 .274 

9.531 

14 

12.0 

18.10 

1.1043 

176.7 

1 .475 

11.03 

16 

13.7 

20.86 

1.1185 

201.3 

1.680 

12.57 

18 

15.4 

23.70 

1.1328 

226.6 

1 .891 

14.14 

20 

17.0 

26.56 

1.1474 

252.4 

2.107 

15.76 

22 

18.6 

29.48 

1.1623 

279.0 

2.328 

17.41 

24 

20.2 

32.46 


POTASSIUM CHROMATE 

Density of Aqueous Potassium Chromate Solutions at -Vo C. Computed 
from Values Given in the International Critical Tables. 




Weight of 

in 






solution expressed 

in 



Degrees 

Specific 

Gravity 

Cirams per 

Pounds per 

Pounds per 

Per Cent 



Liter 

U. S. Gallon 

Cubic Foot 

K2Cr04 

Baum 6 

Twaddell 

1 . 0066 

10.07 

0.08400 

0.6284 

1 

1.0 

1 .32 

1 .0147 

20.29 

0.1694 

1.267 

2 

2.1 

2.94 

1 .0311 

41.24 

0.3442 

2.575 

4 

4.4 

6.22 

1 . 0477 

62.86 

0.5246 

3.924 

6 

6.6 

9.54 

1.0647 

85.18 

0.7108 

5.318 

8 

8.8 

12.94 

1 .0821 

108.2 

0.9031 

6.756 

10 

11.0 

16.42 

1 .0999 

132.0 

1.101 

8.240 

12 

13.2 

19.98 

1.1181 

156.5 

1.306 

9,772 

14 

15.3 

23.62 

1.1366 

181.9 

1.518 

11.35 

16 

17.4 

27.32 

1.1555 

208.0 

1.736 

12.98 

18 

19.5 

31.10 


(Completed on following page.) 
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POTASSIUM CHROMATE (Continued) 


Specific 

Gravity 

Weight of K 2 Cr 04 in 
expressed in 

solution 

Per Cent 
K 2 Cr 04 

Degrees 

Grains per 
Liter 

Pounds per 
U. S. Gallon 

Poundsper 
Cubic Foot 

Baum6 

Twaddell 

1.1748 

235.0 

1.961 

14.67 

20 

21.6 

34.96 

1 . 1 945 

262.8 

2.193 

16.41 

22 

23.6 

38.90 

1 .2147 

291.5 

2.433 

18.20 

24 

25.6 

42.94 

1.2354 

321.2 

2.681 

20.05 

26 

27.6 

47.08 

1.2566 

351 .8 

2.936 

21.97 

28 

29.6 

51.32 

1 . 2784 

383.5 

3.201 

23.94 

30 

31.6 

55.68 


Density of Aqueous Potassium Chromate Solutions at 19-5° C. 
Computed from the Values of Schiff. 




Weight of K 2 Cr 04 

in 






solution expressed 

in 


Degrees 


Specific 

Grams per Pounds Tier 

Pounds per 

Per Cent 



Gravity 

Liter 

U. S. Gallon 

Cubic Foot 

K2Cr04 

Baum6 Twaddell | 

1.0080 

10.08 

0.08412 

0.6293 

1 

1.2 

1.60 

1.0161 

20.32 

0.1696 

1.269 

2 

2.3 

3.22 

1 . 0243 

30.73 

0.2564 

1.918 

3 

3.4 

4.86 

1.0325 

41.30 

0.3447 

2.578 

4 

4.6 

6.50 

1.0408 

52.04 

0.4343 

3.249 

5 

5.7 

8.16 

1 . 0492 

62.95 

0.5254 

3.930 

6 

6.8 

9.84 

1 .0576 

74.03 

0.6178 

4.622 

7 

7.9 

11.52 

1 . 0663 

85.30 

0.7119 

5.326 

8 

9.0 

13.26 

1.0750 

96.75 

0.8074 

6.040 

9 

10.1 

15.00 

1.0837 

108.4 

0.9044 

6.766 

10 

11.2 

16.74 

1.0925 

120.2 

1.003 

7.503 

11 

12.3 

18.50 

1.1014 

132,2 

1.103 

8.251 

12 

13.4 

20.28 

1.1104 

144.4 

1 .205 

9.012 

13 

14.4 

22.08 

1.1195 

156.7 

1.308 

9.785 

14 

15.5 

23.90 

1.1287 

169.3 

1.413 

10.57 

15 

16.5 

25.74 

1.1380 

182.1 

1.520 

11.37 

16 

17.6 

27.60 

1.1474 

195.1 

1.628 

12.18 

17 

18.6 

29.48 

1 .1570 

208.3 

1.738 

13.00 

18 

19.7 

31 .40 

1.1667 

221.7 

1.850 

13.84 

19 

20.7 

33.34 

1.1765 

235.3 

1.964 

14.69 

20 

21.8 

35.30 

1.1864 

249.1 

2.079 

15.55 

21 

22.8 

37.28 

1.1964 

263.2 

2.197 

16.43 

22 

23.8 

39.28 

1.2066 

277.5 

2.316 

17.33 

23 

24.8 

41.32 

1.2169 

292.1 

2.437 

18.23 

24 

25.8 

43.38 

1.2274 

, 306.9 

2.561 

19.16 

25 

26.9 

45.48 

1.2379 

321.9 

2.686 

20.09 

26 

27.9 

47.58 

1.2485 

337.1 

2.813 

21.04 

27 

28.9 

49.70 

1.2592 

352.6 

2.942 

22.01 

28 

29.8 

51.84 

1.2700 

368.3 

3.074 

22.99 

29 

30.8 

54.00 

1.2808 

384.2 

3.207 

23.99 

30 

31.8 

56.16 

1.2921 

400.6 

3.343 

25.01 

31 

32.8 

58.42 

1.3035 

417.1 

3.481 

26.04 

32 

33.8 

60.70 

1.3151 

434.0 

3.622 

27.09 

33 

34.7 

63.02 

1 . 3268 

451.1 

3.765 

28.16 

34 

35.7 

65.36 

1.3386 

468.5 

3.910 

29.25 

35 

36.7 

67.72 

1.3505 

486.2 

4.057 

30.35 

36 

37.6 

70.10 

1.3625 

504.1 

4.207 

31,47 

37 

38.6 

72.60 

1.3746 

522.3 

4.359 

32.61 

38 

39.5 

74.92 

1.3868 

540.9 

4.514 

33.77 

39 

40.4 

77.36 

1.3991 

559.6 

4.670 

34.94 

40 

41.4 

79.82 
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POTASSIUM CHROME ALUM (GREEN) 

Density of Aqueous Potassium Chrome Alum Solutions at C, 
Computed from Values Given in the International Critical Tables. 


Specific 

Gravity 

Weight of K 2 Cr 2 ( 804)4 in 
solution expressed in 

Per Cent 
K2Cr2(S04)4 

Degrees 

Grams per 
Liter 

Pounds per 

U. S. Gallon 

Pounds per 
Cubic Foot 

Baum 6 

Twaddell 

1.007 

10.07 

0.08404 

0.6287 

1 

1.0 

1.4 

1.016 

20.32 

0.1696 

1.269 

2 

2.3 

3.2 

1.034 

41.36 

0.3452 

2.582 

4 

4.8 

6.8 

1.052 

63.12 

0.5268 

3.941 

6 

7.2 

10.4 

1 .070 

85.60 

0.7144 

5.344 

8 

9.5 

14.0 

1.089 

108.9 

0.9088 

6.799 

10 

11.9 

17.8 

1.109 

133.1 

1.111 

8.308 

12 

14.3 

21.8 

1.129 

158.1 

1.319 

9.868 

14 

16.6 

25.8 

1.150 

184.0 

1.536 

11.49 

16 

18.9 

30.0 

1.171 

210.8 

1 .759 

13.16 

18 

21.2 

34.2 

1.193 

238.6 

1 .991 

14.90 

20 

23.5 

38.6 

1.216 

267.5 

2.233 

16.70 

22 

25.8 

43.2 

1 .239 

297.4 

2.482 

18.56 

24 

28.0 

47.8 

1.263 

328.4 

2.740 

20.50 

26 

30.2 

52.6 

1.289 

360.9 

3.012 

22.53 

28 

32.5 

57.8 

1 .315 

394.5 

3.292 

24.63 

30 

34.7 

63.0 

1.383 

484.1 

4.040 

30.22 

35 

40.2 

76.6 

1.456 

582.4 

4.860 

36.36 

40 

45.4 

91.2 

1.533 

689.9 

5.757 

43.07 

45 

50.4 

106.6 

1 .615 

807.5 

6.739 

50.41 

50 

55.2 

123.0 



Weight of KzCra (S04)4*24H20 
in solution expressed in 

Per Cent 

Degrees 

Specific 

Gravity 

Grams per 
Liter 

Pounds per 

II. S. Gallon 

Pounds i>er 
Cubic Foot 

K2Cr2(S04)4 

+ 24 H 2 O 

Baura6 

Twaddell 

1.007 

17.76 

0.1482 

1.109 

1.763 

1.0 

1.4 

1.016 

35.83 

0.2991 

2.237 

3.527 

2.3 

3.2 

1 .034 

72.93 

0.6086 

4.553 

7.053 

4.8 

6.8 

1.052 

111.3 

0.9289 

6.949 

10.58 

7.2 

10.4 

1.070 

151.0 

1.260 

9.425 

14.11 

9.5 

14.0 

1.089 

192.0 

1.602 

11.99 

17.63 

11.9 

17.8 

1.109 

234.7 

1.958 

14.65 

21.16 

14.3 

21.8 

1.129 

278.8 

2.326 

17.40 

24.69 

16.6 

25.8 

1.150 

324.4 

2.707 

20.25 

28.21 

18.9 

30.0 

1.171 

371.7 

3.102 

23.20 

31.74 

21.2 

34.2 

1.193 

420.8 

3.512 

26.27 

35.27 

23.5 

38.6 

1.216 

471.7 

3.936 

29.45 

38.79 

25.8 

43.2 

1.239 

524.3 

4.376 

32.73 

42.32 

28.0 

47.8 

1.263 

579.1 

4.833 

36.15 

45.85 

30.2 

52.6 

1.289 

636.4 

5.311 

39.73 

49.37 

32.5 

57.8 

1.315 

695.6 

5.805 

43.43 

52.90 

34.7 

63.0 

1.383 

853.6 

7.124 

63.29 

61 .72 

40.2 

76.6 

1.456 

1026.9 

8.570 

64.11 

70.53 

45.4 

91.2 

1.633 

1216.4 

10.15 

75.94 

79.35 

50.4 

106.6 

1.615 

1423.9 

11.88 

88.90 

88.17 

55.2 

123.0 




1313 


POTASSIUM BICHROMATE 

Density of Aqueous Potassium Dichromate Solutions at C. Computed 
from Values Given in the International Critical Tables. 


Specific 

Gravity 

Weight of KaCraOy in solution 
expressed in 

Per Cent 
KzCrzO/ 

Degrcjes 

Greuns per 
Liter 

Pounds per 
U. S. Gallon 

Pounds per 
Cubic Foot 

Baum6 

Twaddell 

1 . 0052 

10.05 

0.08389 

0.6275 

1 

0.8 

1.04 

1.0122 

20.24 

0.1689 

1.264 

2 

1.7 

2.44 

1 . 0264 

41.06 

0.3426 

2.563 

4 

3.7 

5.28 

1 . 0408 

62.45 

0.5212 

3.899 

6 

5.7 

8.16 

1.0554 

84.43 

0.7046 

5.271 

8 

7.6 

11.08 

1.0703 

107.0 

0.8932 

6.682 

10 

9.5 

14.06 


POTASSIUM HYDROXIDE 

Density of Aqueous Potassium Hydroxide Solutions at C. Computed 
from Values Given in the International Critical Tables. 


Specific 

Gravity 

Weight of KOH in solution 
expressed in 

Per Cent 
KOH 

De 

grees 

Grams per 
Liter 

Pounds per 

U. S. Gallon 

Pounds per 
Cubic Foot 

Baume 

Twaddell 

1 . 0083 

10.08 

0.08415 

0.6295 

1 

1.2 

1.66 

1.0175 

20.35 

0.1698 

1.270 

2 

2.5 

3.50 

1.0267 

30.80 

0.2570 

1.923 

3 

3.8 

5.34 

1 . 0359 

41.44 

0.3458 

2.587 

4 

5.0 

7.18 

1.0452 

52.26 

0.4361 

3.263 

5 

6.3 

9.04 

1.0544 

63.26 

0.5280 

3.950 

6 

7.5 

10.88 

1.0637 

74.46 

0.6214 

4.648 

7 

8.7 

12.74 

1.0730 

85.84 

0.7164 

5.359 

8 

9.9 

14.60 

1 . 0824 

97.42 

0.8130 

6.082 

9 

11.0 

16.48 

1.0918 

109.2 

0.9112 

6.816 

10 

12.2 

18.36 

1.1013 

121.1 

1.011 

7.563 

11 

13.3 

20.26 

1.1108 

133.3 

1.112 

8.322 

12 

14.5 

22.16 

1.1203 

145.6 

1 .215 

9.092 

13 

15.6 

24.06 

1.1299 

158.2 

1.320 

9.874 

14 

16.7 

25.98 

1.1396 

170.9 

1.427 

10.67 

15 

17.8 

27.92 

1.1493 

183.9 

1.535 

11.48 

16 

18.8 

29.86 

1 . 1 590 

197.0 

1.644 

12.30 

17 

19.9 

31,80 

1.1688 

210.4 

1.756 

13.13 

18 

20.9 

33.76 

1.1786 

223.9 

1.869 

13.98 

19 

22.0 

35.72 

1.1884 

237.7 

1.984 

14.84 

20 

23.0 

37.68 

1.1984 

251.7 

2.100 

15.71 

21 

24.0 

39.68 

1.2083 

265.8 

2.218 

16.60 

22 

25.0 

41.66 

1.2184 

280.2 

2.339 

17.49 

23 

26.0 

43.68 

1.2285 

294.8 

2.461 

18.41 

24 

27.0 

45.70 

1 . 2387 

309.7 

2.584 

19.33 

25 

27.9 

47.74 

1.2489 

324.7 

2.710 

20.27 

26 

28.9 

49.78 

1.2592 

340.0 

2.837 

21.23 

27 

29.8 

51.84 

1 . 2695 

355.5 

2.966 

22 19 

28 

30.8 

53.90 

! 1.2800 

371.2 

3.098 

23.17 

29 

31.7 

56.00 

1.2905 

387.2 

3.231 

24.17 

30 

32.6 

68.10 

* 1.3010 

403.3 

3.366 

25.18 

31 

33.6 

60.20 

1.3117 

419.7 

3.503 

26.20 

32 

34.5 

62.34 

1.3224 

436.4 

3.642 

27.24 

33 

35.4 

64.48 

1.3331 

453.3 

3.783 

28.30 

34 

36.2 

66.62 

1.3440 

470.4 

3,926 

29.37 

35 

37.1 

68.80 

1.3549 

487.8 

4.071 

30.45 

36 

38.0 

70.98 

1.3659 

605.4 

4.218 

31.55 

37 

38.8 

73.18 

1 . 3769 

523.2 

4.366 

32.66 

38 

39.7 

75.38 

1.3879 

641.3 

4.517 

33.79 

39 

40.5 

77.58 

1.3991 

559.6 

4.670 

34.94 

40 

41.4 

79.82 
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POTASSIUM HYDROXIDE (Continued) 


Weight of KOH in solutioD 

expressed in Degrees 


Specific 

Gravity 

Grams per 
Liter 

Pounds per 
U. S. Gallon 

Pounds per 
Cubic Foot 

Per Cent 
KOH 

Baum6 

Twaddell 

1.4103 

578.2 

4.826 

36.10 

41 

42.2 

82.06 

1.4215 

697.0 

4.982 

37.27 

42 

43.0 

84.30 

1.4329 

616.1 

5.142 

38.47 

43 

43.8 

86.58 

1.4443 

635.5 

5.303 

39.67 

44 

44.6 

88.86 

1.4558 

655.1 

5.467 

40.90 

45 

45.4 

91.16 

1.4673 

675.0 

5.633 

42.14 

46 

46.2 

93.46 

1.4790 

695.1 

5.801 

43.40 

47 

47.0 

95.80 

1 . 4907 

715.5 

5.971 

44.67 

48 

47.7 

98.14 

1.5025 

736.2 

6.144 

45.96 

49 

48.5 

100.50 

1.5143 

757.2 

6.319 

47.27 

50 

49.2 

102.86 

1 . 5262 

778.4 

6.496 

48.59 

51 

50.0 

105.24 

1 . 5382 

799.9 

6.675 

49.94 

52 

50.7 

107.64 


POTASSIUM IODIDE 

Density of Aqueous Potassium Iodide Solutions at VS C. Computed from 
Values Given in the International Critical Tables. 


Weight of KI in solution 

expressed in Degrees 


Specific 

Gravity 

Grams per 
Liter 

Pounds per 
U. S. Gallon 

Pounds per 
Cubic Foot 

Per Cent 
KI 

Baum6 

Twaddell 

1 . 0055 

10.06 

0.08391 

0. 6277 

1 

0.8 

1.10 

1 .0130 

20.26 

0.1691 

1.265 

2 

1.9 

2.60 

1.0281 

41.12 

0.3432 

2.567 

4 

4.0 

5.62 

1.0437 

J62.62 

0.5226 

3.909 

6 

6.1 

8.74 

1.0597 

84.78 

0.7075 

5.293 

8 

8.2 

11.94 

1.0761 

107.6 

0.8980 

6.718 

10 

10.3 

15.22 

1.0930 

131 .2 

1.095 

8.188 

12 

12.3 

18.60 

1.1104 

155.5 

1.297 

9.705 

14 

14.4 

22.08 

1 . 1 284 

180.5 

1.507 

11.27 

16 

16.5 

25.68 

1.1469 

206.4 

1.723 

12.89 

18 

18.6 

29.38 

1.1660 

233.2 

1.946 

14.56 

20 

20.6 

33.20 

1.1857 

260.9 

2.177 

16.29 

22 

23.7 

37.14 

1 . 2060 

289.4 

2.415 

18.07 

24 

24.8 

41.20 

*1.2270 

319.0 

2.662 

19.92 

26 

26.8 

45.40 

1.2487 

349.6 

2.918 

21.83 

28 

28.9 

49.74 

1.2712 

381.4 

3.183 

23.81 

30 

30.9 

54.24 

1 . 3308 

465.8 

3.887 

29.08 

35 

36.0 

66.16 

1.3959 

558.4 

4.660 

34.86 

40 

41.1 

79.18 

1.4672 

660.2 

5.510 

41.22 

45 

46.2 

93.44 

1 . 5458 

772.9 

6.450 

48.25 

50 

51.2 

109. 16 

1.6327 

898.0 

7.494 

56.06 

55 

56.2 

126.54 


POTASSIUM NITRATE 

Density of Aqueous Potassium Nitrate Solutions at VS U. Computed from 
Values Given in the International Critical Tables. 



Weight of KNO 3 in 

solution 






expressed in 



Def 

'fees 

Specific 

Grams per 

Pounds per 

Pounds per 

Per Cent 



Gravity 

Liter 

U. S. Gallon 

Cubic Foot 

KNO 3 

Baum6 

Twaddell 

1.0045 

10.05 

0.08383 

0.6271 

1 

0.6 

0.90 

1 .0108 

20.22 

0.1687 

1.262 

2 

1.5 

2.16 

1.0234 

40.94 

0.3416 

2.556 

4 

3.3 

4.68 

1.0363 

62.18 

0.5189 

3.882 

6 

5.1 

7.26 

1.0494 

83.95 

0.7006 

5.241 

8 

6.8 

9.88 


{Completed on follov}ing page.) 
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POTASSIUM NITRATE (Continued) 



Weight of KNOs in solution 






expressed in 




Degrees 

Specific 

Grams per 

Pounds per 

Pounds per 

Per Cent 



Gravity 

Liter 

U. S. Gallon 

Cubic foot 

KNO 3 

Baum 6 

Twaddell 

1 . 0627 

106.3 

0.8869 

6.634 

10 

8.6 

12.54 

1 . 0762 

129.1 

1 .078 

8.062 

12 

10.3 

15.24 

1 . 0899 

153.6 

1 ,273 

9.526 

14 

12.0 

17.98 

1.1039 

176.6 

1.474 

11.03 

16 

13.7 

20.78 

1.1181 

201.3 

1 .680 

12.56 

18 

15.3 

23.62 

1.1326 

226.5 

1 .890 

14.14 

20 

17.0 

26.52 

1.1473 

252.4 

2.106 

15.76 

22 

18.6 

29.46 

1.1623 

279.0 

2.328 

17.41 

24 

20.2 

32.46 


POTASSIUM SULFATE 

Density of Aqueous Potassium Sulfate Solutions at C. Computed from 
Values Given in the International Critical Tables. 


Specific 

Gravity 

Weight of K 2 SO 4 in solution 
expressed in 

Per Cent 
K 2 SO 4 

De; 

Trees 

Grams per 
Liter 

Pounds per 

U. S. Gallon 

Pounds per 
Cubic Foot 

Baum 6 

Twaddell 

1.0063 

10.06 

0.08398 

0.6282 

1 

0.9 

1.26 

1.0145 

20.29 

0.1693 

1.267 

2 

2.1 

2.90 

1.0310 

41.24 

0.3442 

2.575 

4 

4.4 

6.20 

1.0477 

62.86 

0.5246 

3.924 

6 

6.6 

9.54 

1.0646 

85.17 

0.7108 

5.317 

8 

8.8 

12.92 

1.0817 

108.17 

0.9027 

6.753 

10 

11.0 

16.34 


POTASSIUM TARTRATE 

Density of Aqueous Potassium Tartrate Solutions at C. Computed from 
Values Given in the International Critical Tables. 


Specific 

Gravity 

Weight of K2C4II4O6 in solution 
expressed in 

Per Cent 
K2C4H4O, 

Dei 

grees 

Grams per 
Liter 

Pounds per 
TJ. S. Gallon 

Pounds per 
Cubic Foot 

& Baum 6 

Twaddell 

1 .0048 

10.05 

0.08385 

0.6273 

1 

0.7 

0.96 

1 .0114 

20.23 

0.1688 

1.263 

2 

1.6 

2.28 

1 .0248 

40.99 

0.3421 

2.559 

4 

3.5 

4.96 

1.0383 

62.30 

0.5199 

3.889 

6 

5.4 

7.66 

1.0519 

84.15 

0.7023 

5.254 

8 

7.2 

10.38 

1.0657 

106.6 

0.8894 

6.653 

10 

8.9 

13.14 

1 .0798 

129.6 

1.081 

8.089 

12 

10.7 

15.96 

1 .0941 

153.2 

1.278 

9.563 

14 

12.5 

18.82 

1.1087 

177.4 

1.480 

11.07 

16 

14.2 

21.74 

1.1236 

202.2 

1.688 

12.63 

18 

16.0 

24.72 

1.1387 

227.7 

1 .901 

14.22 

20 

17.7 

27.74 

1.1540 

253.9 

2.119 

15.85 

22 

19.4 

30.80 

1 .1696 

280.7 

2.343 

17.52 

24 

21 .0 

33.92 

1.1855 

308.2 

2.572 

19.24 

26 

22.7 

37.10 

1.2017 

336.5 

2.808 

21.01 

28 

24,3 

40.34 

1 .2181 

365.4 

3.050 

22.81 

30 

26.0 

43.62 

1 .2606 

441.2 

3.682 

27.54 

35 

30.0 

52.12 

1.3051 

522.0 

4.357 

32.59 

40 

33.9 

61 .02 

1.3516 

608.2 

5.076 

37.97 

45 

37.7 

70.32 

1.4001 

700.1 

5.842 

43.70 

50 

41.4 

80.02 
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POTASSIUM TARTRATE (Continued) 



Weight of K2C4H406* UlhO 





in 

solution expressed 

in 

Per Cent 

Degrees 

Specific 

Grams per 

Pounds per 

Pounds per 

K2C4H4O6 



Gravity 

Liter 

U. S. Gallon 

Cubic Foot 

-f K2H2O 

Baum6 

Twaddell 

1 .0048 

10.45 

0.08719 

0.6523 

1.040 

0.7 

0.96 

1.0114 

21.03 

0.1755 

1.313 

2.080 

1.6 

2.28 

1 . 0248 

42.62 

0.3557 

2.661 

4.159 

3.5 

4.96 

1.0383 

64.78 

0.5406 

4.044 

6.239 

5.4 

7.66 

1 .0519 

87.50 

0.7303 

5.463 

8.319 

7.2 

10.38 

1 .0657 

110.8 

0.9248 

6.918 

10.40 

8.9 

13.14 

1.0798 

134.7 

1 .124 

8.412 

12.48 

10.7 

15.96 

1 .0941 

159.3 

1.329 

9.944 

14.56 

12.5 

18.82 

1.1087 

184.5 

1.539 

11.52 

16.64 

14.2 

21.74 

1.1236 

210.3 

1.755 

13.13 

18.72 

16.0 

24.72 

1.1387 

236.8 

1.976 

14.78 

20.80 

17.7 

27.74 

1.1540 

264.0 

2.203 

16.48 

22.88 

19.4 

30.80 

1.1696 

291.9 

2.436 

18.22 

24.96 

21 .0 

33.92 

1.1855 

320.5 

2.675 

20.01 

27.04 

22.7 

37.10 

1.2017 

349.9 

2.920 

21.84 

29.12 

24.3 

40.34 

1.2181 

380.0 

3.171 

23.72 

31.19 

26.0 

43.62 

1 .2606 

458.8 

3.829 

28.64 

36.39 

30.0 

52.12 

1 .3051 

542.8 

4.530 

33.89 

41 .59 

33.9 

61.02 

1.3516 

632.4 

5.278 

39.48 

46.79 

37.7 

70.32 

1.4001 

727.9 

6.075 

45.44 

51 .99 

41 .4 

80.02 


SODIUM ACETATE 

Density of Aqueous Sodium Acetate Solutions at C. Computed from 
Values Given in the International Critical Tables. 



Weight of NaC2H302 in 

solution 






expressed in 



Degrees 

Specific 

Grams per 

Pounds per 

Pounds per 

Per Cent 



Gravity 

liter 

U. S. Gallon 

Cubic Foot 

NaCzHsOz 

Baum€ 

Twaddell 

1.0033 

10.03 

0.083/3 

0.6264 

1 

0.5 

0.66 

1.0084 

20.17 

0.1683 

1.259 

2 

1.2 

1.68 

1.0186 

40.74 

0.3400 

2.544 

4 

2.6 

3.72 

1.0289 

61.73 

0.5152 

3.854 

6 

4.1 

5.78 

1.0392 

83.14 

0.6938 

5.190 

8 

5.5 

7.84 

1.0495 

105.0 

0.8758 

6.552 

10 

6.8 

9.90 

1.0598 

127.2 

1.061 

7,940 

12 

8.2 

11.96 

1 . 0702 

149.8 

1.250 

9.354 

14 

9.5 

14.04 

1 .0807 

172.9 

1 .443 

10.79 

16 

10.8 

16.14 

1.0913 

196.4 

1.639 

12.26 

18 

12.1 

18.26 

1.1021 

220.4 

1 .839 

13.76 

20 

13.4 

20.42 

1.1130 

244.9 

2.043 

15.29 

22 

14.7 

22.60 

1.1240 

269.8 

2.251 

16.84 

24 

16.0 

24.80 

1 . 1 351 

295.1 

2.463 

18.42 

26 

17.3 

27.02 

1.1462 

320.9 

2.678 

20.04 

28 

18.5 

29.24 


SODIUM ARSENATE 

Density of Aqueous Di-sodium Arsenate Solutions at -^o C. Computed 
from Values Given in the Internationa] Critical Tables. 


Weight of Na2HA804 in solution 

expressed in Degrees 


Specific 

Gravity 

Grams per 
Liter 

Pounds per 
U. S. Gallon 

Pounds per 
Cubic Foot 

Per Cent 
NazHA^sOA 

Baum6 

Twaddell 

1 . 0083 

10.08 

0.08415 

0.6295 

1 

1.2 

1.66 

1.0175 

20.35 

0.1698 

1.270 

2 

2.5 

3.50 

1.0365 

41.46 

0.3460 

2.588 

4 

5.1 

7.30 

1.0563 

63.38 

0.5289 

3.957 

6 

7.7 

11.26 

1.0768 

86.14 

0.7189 

5.378 

8 

10.3 

15.36 


(Completed on following pagej), 
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SODIUM ARSENATE (Continued) 



Weight of Na 2 HAs 04 in 
expressed in 

solution 

Degrees 

Specific 

Gravity 

Grams per Pounds per 

Liter U. S. Gallon 

Pounds per 
Cubic Foot 

Per Cent 

Na 2 HAs 04 Baumfi Twaddell 


1.0980 

109.8 

0.9163 


1.1197 

134.4 

1.121 


1.1419 

159.9 

1.334 


1.1645 

186.3 

1.555 

1 


6.85 

5 

10 

12.9 

8.38 

8 

12 

15.5 

9.98 

0 

14 

18.0 

1.63 


16 

20.5 




Weight of NaaHAsOvlQHaO in 






solution expressed 

in 

Per Cent 

Degrees 

Specific 

Grams per 

Pounds per 

Pounds per 

Na2HA804 



Gravity 

Liter 

U. S. GaUon 

Cubic Foot 

+I 2 H 2 O 

Baum6 

Twaddell 

1.0083 

21.81 

0.1820 

1.361 

2.163 

1.2 

1.66 ' 

1.0175 

44.01 

0.3673 

2.748 

4.325 

2.5 

3.50 

1.0365 

89.67 

0.7483 

5.598 

8.651 

5.1 

7.30 

1.0563 

137.1 

1.144 

8.557 

12.98 

7.7 

11.26 

1.0768 

186.3 

1.555 

11.63 

17.30 

10.3 

15.36 

1.0980 

237.5 

1.982 

14.83 

21.63 

12.9 

19.60 

1.1197 

290.6 

2.425 

18.14 

25.95 

15.5 

23.94 

1.1419 

345.7 

2.885 

21.58 

30.28 

18.0 

28.38 

1.1645 

403.0 

3.363 

25.16 

34.60 

20.5 

32.90 


SODIUM ARSENATE 

Density of Aqueous Di-sodium Arsenate Solutions at 14° C. Computed 
from the Values of SchifF. 



Weight of Na2HA804'12H20 in 
solution express^ in 


Degrees 

Specific 

Gravity 

Grams per 
Liter 

Pounds per 

U. S. Gallon 

Pounds per 
Cubic Foot 

Na2HAs04 

+I 2 II 2 O 

Baum6 

Twaddell 

1.0042 

10.04 

0.08380 

0.6269 

1 

0.6 

0.84 

1.0084 

20.17 

0.1683 

1.259 

2 

1.2 

1.68 

1.0120 

30.38 

0.2535 

1.896 

3 

1.8 

2.52 

1.0168 

40.67 

0.3394 

2.539 

4 

2.4 

3.36 

1.0212 

51.06 

0.4261 

3.188 

5 

3.0 

4.24 

1 . 0256 

61.54 

0.5135 

3.842 

6 

3.6 

6.12 

1.0300 

72.10 

0.6017 

4.501 

7 

4.2 

6.00 

1.0344 

82.75 

0.6906 

5.166 

8 

4.8 

6.88 

1.0389 

93.50 

0.7803 

5.837 

9 

5.4 

7.78 

1.0434 

104.3 

0.8708 

6.514 

10 

6.0 

8.68 

1.0479 

115.3 

0.9620 

7.196 

11 

6.6 

9.58 

1.0525 

126.3 

1.054 

7.885 

12 

7.2 

10.50 

1 . 0671 

137.4 

1.147 

8.579 

13 

7.8 

11.42 

1.0618 

148.7 

1.241 

9.280 

14 

8.4 

12.36 

1.0665 

160.0 

1.335 

9.987 

15 

9.0 

13.30 

1.0712 

171.4 

1.430 

10.70 

16 

9.6 

14.24 

1.0759 

182.9 

1.526 

11.42 

17 

10.2 

16.18 

1.0807 

194.5 

1.623 

12.14 

18 

10.8 

16.14 

1.0855 

206.2 

1 .721 

12.88 

19 

11.4 

17.10 

1.0904 

218.1 

1.820 

13.61 

20 

12.0 

18.08 

1.0953 

230.0 

1 .920 

14.36 

21 

12.6 

19.06 

1.1002 

242.0 

2.020 

15.11 

22 

13.2 

20.04 

1.1052 

254.2 

2.121 

15.87 

23 

13.8 

21.04 

1.1102 

266.4 

2.224 

16.63 

24 

14.4 

22.04 

1.1153 

278.8 

2.327 

17.41 

25 

15.0 

23.06 
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SODIUM ARSENATE (Continued) 



Weight of NazH \804*1 2 HzO in 





solution expressed in 


Per Cent 

Degrees 

Specific 

Grams per 

Pounds per 

Pounds per 

NazHAsOA 



Gravity 

Liter 

U. S. Gallon 

Cubic Foot 

+ 12 H 2 O 

Baum6 

Twaddell 

1.1204 

291.3 

2.431 

18.19 

26 

15.6 

24.08 

1.1255 

303.9 

2.536 

18.97 

27 

16.2 

25.10 

1.1306 

316.6 

2.642 

19.76 

28 

16.8 

26.12 

1.1358 

329.4 

2.749 

20.56 

29 

17.3 

27.16 

1.1410 

342.3 

2.857 

21.37 

30 

17.9 

28.20 

1.1463 

355.4 

2.966 

22.18 

31 

18.5 

29.26 

1 . 1 51 6 

368.5 

3.075 

23.01 

32 

19.1 

30.32 

1.1569 

381.8 

3.186 

23.83 

33 

19.7 

31.38 

1.1623 

395.2 

3.298 

24.67 

34 

20.2 

32.46 

1.1677 

408.7 

3.411 

25.51 

35 

20.8 

33.54 

1.1731 

422.3 

3.524 

26.37 

36 

21 .4 

34.62 

1.1786 

436.1 

3.639 

27.22 

37 

22.0 

35.72 

1.1838 

449.8 

3.754 

28.08 

38 

22.5 

36.76 

1.1896 

464.0 

3.872 

28.96 

39 

23.1 

37.92 

1.1952 

478.1 

3.990 

29.85 

40 

23.7 

39.04 


SODIUM ARSENATE 

Density of Aqueous Tri-sodium Arsenate Solutions at V© C. Computed 
from Values Given in the International Critical Tables. 



Weight of Na 3 As 04 in 

solution 






expressed in 



Degn 

jes 

Specific 

Grams per 

Pounds per 

Pounds per 

Per Cent 



Gravity 

Liter 

IJ. S. Gallon 

Cubic Foot 

Na 3 As 04 

Baumfi 

Twaddell 

1 . 0097 

10.10 

0.08426 

0.6304 

1 

1.4 

1.94 

1.0207 

20.41 

0.1704 

1.274 

2 

2.9 

4.14 

1.0431 

41.72 

0.3482 

2.605 

4 

6.0 

8.62 

1.0659 

63.95 

0.5337 

3.993 

6 

9.0 

13.18 

1 . 0892 

87,14 

0.7272 

5.440 

8 

11.9 

17.84 

1.1130 

111.3 

0.9288 

6.948 

10 

14.7 

22.60 

1.1373 

136.5 

1.1389 

8.520 

12 

17.5 

27.46 


Specific 

Gravity 

Weight of Na3A804*12H20 in 
solution expressed in 

Per Cent 
Na3A804 
+I 2 H 2 O 

Degrees 

Grams per Pounds per 

Liter TJ. S. Gallon 

Pounds per 
Cubic Foot 

Baum6 

Twaddell 

1 . 0097 

1 . 0207 
1.0431 
1.0659 
1.0892 
1.1130 
1.1373 

20.60 
41 .64 
85.11 
130.5 
177.7 
227.0 
278.4 

0.1719 

0.3475 

0.7103 

1.089 

1.483 

1.895 

2.323 

1.286 

2.600 

5.313 

8.144 

11.10 

14.17 

17.38 

2.040 

4.080 

8.159 

12.24 

16.32 

20.45 

24.48 

1.4 

2.9 

6.0 

9.0 

11.9 

14.7 

17.5 

1.94 

4.14 

8.62 

13.18 

17.84 

22.60 

27.46 

Density of Aqueous Tri-sodium Arsenate Solutions at 

17° C. 

Computed 



from the Values of Schiff. 




Weight of Na 3 As 04 * 12 H 20 in 



1 



solution expressed 

in 


Degrees I 

Specific 

Grams per Pounds per 

Pounds per 

Na3A804 



Gravity 

Liter 

U. S. Gallon 

Cubic Foot 

+I 2 H 2 O 

Baum6 

Twaddell 

1 .0053 

10.05 

0.08390 

0.6276 

1 

0.8 

1.06 

1.0107 

20.21 

0.1687 

1.262 

2 

1.5 

2.14 

1 0161 

30.48 

0.2544 

1.903 

3 

2.3 

3.22 

1.0215 

40.86 

0.3410 

2.551 

4 

3.1 

4.30 

1.0270 

51.35 

0.4285 

3.206 

5 

3.8 

6.40 


{Completed on following page.) 
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SODIUM ARSENATE (Continued) 


Weight of Nas Afl04*1 2 H^O in 

solution expressed in Cent Degrees 


Specific 

Gravity 

Grams per 
Liter 

Pounds per 

U. S. Gallon 

Pounds per 
Cubic Foot 

Na3A804 

•f12H20 

Baum4 

Twaddell 

1.0325 

61.95 

0.5170 

3.868 

6 

4.6 

6.50 

1.0380 

72.66 

0.6064 

4.536 

7 

5.3 

7.60 

1.0435 

83.48 

0.6967 

6.212 

8 

6.0 

8.70 

1.0491 

94.42 

0.7880 

5.895 

9 

6.8 

9.82 

1.0547 

105.5 

0.8802 

6.584 

10 

7.5 

10.94 

1.0603 

116.6 

0.9733 

7.281 

11 

8.3 

12.06 

1.0659 

127.9 

1.067 

7.985 

12 

9.0 

13.18 

1.0716 

139.3 

1.163 

8.697 

13 

9.7 

14.32 

1.0773 

150.8 

1.259 

9.416 

14 

10.4 

15.46 

1.0830 

162.5 

1.356 

10.14 

15 

11.1 

16.60 

1.0887 

174.2 

1.454 

10.87 

16 

11.8 

17.74 

1.0945 

186.1 

1.553 

11.62 

17 

12.5 

18.90 

1.1003 

198.1 

1.653 

12.36 

18 

13.2 

20.06 

1.1061 

210.2 

1.754 

13.12 

19 

13.9 

21.22 

1.1120 

222.4 

1.856 

13.88 

20 

14.6 

22.40 

1.1179 

234.8 

1.959 

14.66 

21 

15.3 

23.58 

1.1238 

247.2 

2.063 

15.43 

22 

16.0 

24.78 


SODIUM BROMIDE 

Density of Aqueous Sodium Bromide Solutions at C. Computed from 
Values Given in the International Critical Tables. 


Weight of NaBr in solution 

expressed in Degrees 


Specific 

Gravity 

Grams per 
Liter 

Pounds per 

U. S. Gallon 

Pounds per 
Cubic Foot 

Per Cent 
NaBr 

Baum4 

Twaddell 

1.0060 

10.06 

0.08395 

0.6280 

1 

0.9 

1.20 

1.0139 

20.28 

0.1692 

1.266 

2 

2.0 

2.78 

1.0298 

41.19 

0.3438 

2.572 

4 

4.2 

5.96 

1 .0462 

62.77 

0.5239 

3.919 

6 

6.4 

9.24 

1.0631 

85.05 

0.7098 

5.310 

8 

8.6 

12.62 

1.0803 

108.0 

0.9016 

6.744 

10 

10.8 

16.06 

1.0981 

131.8 

1.100 

8.227 

12 

13.0 

19.62 

1.1164 

156.3 

1.304 

9.758 

14 

15.1 

23.28 

1.1352 

131.6 

1 .516 

11.34 

16 

17.3 

27.04 

1.1546 

207.8 

1.734 

12.97 

18 

19.4 

30.92 

1.1745 

234.9 

1.960 

14.66 

20 

21.5 

34.90 

1.1951 

262.9 

2.194 

16.41 

22 

23. V 

39.02 

1.2163 

291.9 

2,436 

18.22 

24 

25.8 

43.26 

1 .2382 

321.9 

2.687 

20.10 

26 

27.9 

47.64 

1.2608 

353.0 

2.946 

22.04 

28 

30.0 

52.16 

1.2841 

385.2 

3.215 

24.05 

30 

32.1 

56.82 

1.3462 

471.2 

3.932 

29.42 

35 

37.3 

69.24 

1.4138 

565.5 

4.719 

35.31 

40 

42.4 

82.76 


SODIUM CARBONATE 

Density of Aqueous Sodium Carbonate Solutions at C. Computed from 
Values Given in the International Critical Tables. 
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SODIUM CARBONATE (Continued) 


Weight of NazCOa in solution 

expreased in Degrees 


Specific 

Gravity 

Grams per 
Liter 

Pounds per 

U. S. Gallon 

Pounds per 
Cubic Foot 

Per Cent 
NaaCOa 

Baum6 

TwaddeU 

1.0398 

41.59 

0.3471 

2.597 

4 

5.6 

7.96 

1.0606 

63.64 

0.5311 

3.973 

6 

8.3 

12.12 

1.0816 

86.53 

0.7221 

5.402 

8 

10.9 

16.32 

1.1029 

110.3 

0.9204 

6.885 

10 

13.5 

20.58 

1.1244 

134.9 

1.126 

8.424 

12 

16.0 

24.88 

1.1463 

160.5 

1.339 

10.02 

14 

18.5 

29.26 


W^eight of NaaCOa* 101120 in 


Specific 

Gravity 


solution expressed 

in 

Per Cent 
Na2COa + 
lOHzO 

Degrees 

Grams per Pounds per 

Liter IJ. S. Gallon 

Pounds per 
Cubic Foot 

Baum6 

TwaddeU 

1 . 0086 

27.23 

0.2^72 

1.700 

2.700 

1.2 

1.72 

1 .0190 

55.02 

0.4592 

3.435 

5.400 

2.7 

3.80 

1 . 0398 

112.3 

0.9371 

7.010 

10.80 

5.6 

7.96 

1.0606 

171 .8 

1.434 

10.73 

16.20 

8.3 

12.12 

1 . 081 6 

233.6 

1.950 

14.58 

21.60 

10.9 

16.32 

1 . 1 029 

297.8 

2.485 

18.59 

27.00 

13.5 

20.58 

1.1244 

364.3 

3.040 

22.74 

32.40 

16.0 

24.88 

1.1463 

433.3 

3.616 

27.05 

37.80 

18.5 

29.26 


SODIUM CHLORIDE 

Density of Aqueous Sodium Chloride Solutions at C. Computed from 
Values Given in the International Critical Tables. 


Weight of NaCl in solution 

expressed in De^^reea 


Specific 

Grams per 

Pounds per 

Pounds per 

Per Cent 



Gravity 

Liter 

IJ. S. Gallon 

Cubic Foot 

NaCl 

Baum6 

TwaddeU 

1.0053 

10.05 

0.08390 

0.6276 

1 

0.8 

1.06 

1 .0125 

20.25 

0.1690 

1.264 

2 

1.8 

2.50 

1.0268 

41 .07 

0.3428 

2.564 

4 

3.8 

5.36 

1 .0413 

62.48 

0.5214 

3.901 

6 

5.8 

8.26 

1.0559 

84.47 

0.7050 

5.274 

8 

7.7 

11.18 

1.0707 

107.1 

0.8935 

6.684 

10 

9.6 

14.14 

1.0857 

130.3 

1 .087 

8.134 

12 

11.5 

17.14 

1.1009 

154.1 

1.286 

9.622 

14 

13.3 

20.18 

1.1162 

178.6 

1 .490 

11.15 

16 

15.1 

23.24 

1.1319 

203.7 

1.700 

12.72 

18 

16.9 

26.38 

1.1478 

229.6 

1.916 

14.33 

20 

18.7 

29.56 

1.1640 

256.1 

2.137 

15.99 

22 

20.4 

32.80 

1.1804 

283.3 

2.364 

17.69 

24 

22.2 

36.08 

1.1972 

311.3 

2.598 

19.43 

26 

23.9 

39.44 


SODIUM CHROMATE 

Density of Aqueous Sodium Chromate Solutions at C. Computed from 
Values Given in the International Critical Tables. 


Weight of Na 2 Cr 04 in solution 

expressed in Degrees 


Specific 

Gravity 

Grams per 
Liter 

Pounds per 

U. S. Gallon 

Pounds per 
Cubic Foot 

Per Cent 
Na2CK)4 

Baum(^ 

TwaddeU 

1.0074 

10.07 

0.08407 

0.6289 

1 

1.1 

1.48 

1.0163 

20.33 

0.1696 

1.269 

2 

2.3 

3.26 

1.0344 

41.38 

0.3453 

2.583 

4 

4.8 

6.88 

1.0529 

63.17 

0.5272 

3.944 

6 

7.3 

10.58 

1.0718 

85.74 

0.7156 

5.353 

8 

9.7 

14.36 


{Completed on follo^wing page.) 
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SODIUM CHROMATE (Continued) 


Specific 

Gravity 

Weight of Na 2 Cr 04 in 
expressed in 

solution 

Per Cent 
Na2Cr04 

Degrees 

Grams per 
Liter 

Pounds per 

U. S. Gallon 

Pounds per 
Cubic Foot 

Baum4 

Twaddell 

1.0912 

109.1 

0.9107 

6.812 

10 

12.1 

18.24 

1.1110 

133.3 

1.113 

8.323 

12 

14.5 

22.20 

1.1312 

158.4 

1.322 

9.887 

14 

16.8 

26.24 

1.1518 

184.3 

1.538 

11.51 

16 

19.1 

30.36 

1.1728 

211.1 

1.762 

13.18 

18 

21.4 

34.56 

1.1942 

238.8 

1.993 

14.91 

20 

23.6 

38.84 

1.2160 

267.5 

2.233 

16.70 

22 

25.8 

43.20 

1.2383 

297.2 

2.480 

18.55 

24 

27.9 

47.66 

1.2611 

327.9 

2.736 

20.47 

26 

30.0 

52.22 


SODIUM DICHROMATE 

Density of Aqueous Sodium Dichromate Solutions at C. Computed 
from Values Given in the International Critical Tables. 


Specific 

Gravity 


Weight of NazCraOy in 
solution express^ in 

Per Cent 

Na2Cr207 

Degrees 

Grams per Pounds per 

Liter U. S. Gallon 

Pounds per 
Cubic Foot 

Baum6 

Twadd^ 

1.006 

10.06 

0.08395 

0.6280 

1 

0.9 

1.2 

1.013 

20.26 

0.1691 

1.265 

2 

1.9 

2.6 

1.027 

41.08 

0.3428 

2.565 

4 

3.8 

5.4 

1.041 

62.46 

0.5213 

3.899 

6 

5.7 

8.2 

1.056 

84.48 

0.7050 

5.274 

8 

7.7 

11.2 

1.070 

107.0 

0.8930 

6.680 

10 

9.5 

14.0 

1.084 

130.1 

1.086 

8.121 

12 

11.2 

16.8 

1.098 

153.7 

1.283 

9.597 

14 

12.9 

19.6 

1.112 

177.9 

1.485 

11.11 

16 

14.6 

22.4 

1.126 

202.7 

1.691 

12.65 

18 

16.2 

25.2 

1.140 

228.0 

1.903 

14.23 

20 

17.8 

28.0 

1.153 

253.7 

2.117 

15.84 

22 

19.2 

30.6 

1.166 

279.8 

2.335 

17.47 

24 

20.6 

33.2 

1.179 

306.5 

2.558 

19.14 

26 

22.0 

35.8 

1.193 

334.0 

2.788 

20.85 

28 

23.5 

38.6 

1.207 

362.1 

3.022 

22.61 

30 

24.9 

41.4 

1.244 

435.4 

3.634 

27.18 

35 

28.4 

48.8 

1.279 

511.6 

4.270 

31.94 

40 

31.6 

65.8 

1.312 

590.4 

4.927 

36.86 

45 

34.5 

62.4 

1.342 

671.0 

5.600 

41.89 

50 

37.0 

68.4 


SODIUM HYDROXIDE 

Density of Aqueous Sodium Hydroxide Solutions at C. Computed from 
Values Given in the International Critical Tables. 


Specific 

Gravity 

Weight of NaOH in solution 
expressed in 

Per Cent 
NaOH 

Degrees 

Grams per 
Liter 

Pounds per 
U. S. Gallon 

Pounds per 
Cubic Foot 

BaiimS 

Twaddell 

1.0095 

10.10 

0.08425 

0.6302 

1 

1.4 

1.90 

1.0207 

20.41 

0.1704 

1.274 

2 

2.9 

4.14 

1.0318 

30.95 

0.2583 

1,932 

3 

4.5 

6.36 

1.0428 

41.71 

0.3481 

2.604 

4 

6.0 

8.56 

1.0538 

52.69 

0.4397 

3.289 

5 

7.4 

10.76 

1.0648 

63.89 

0.5332 

3.989 

6 

8.8 

12.96 

1.0758 

75.31 

0.6285 

4.701 

7 

10.2 

15.16 

1.0869 

86.95 

0.7256 

5.428 

8 

11.6 

17.38 
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SODIUM HYDROXIDE (Continued) 



Wwght of NaOH in solution 






exprescMMl in 



Desreea 

Spedfio 

Grams per 

Pounds per 

Pounds per 

Pear Cent 



Gravity 

Liter 

U. S. Galloa 

Cubic Foot 

NaOH 

Baum4 

TwaddeO 

1.0979 

98.81 

0.8246 

6.169 

9 

12.9 

19.58 

1.1089 

110.9 

0.9254 

6.923 

10 

14.2 

21.78 

1.1309 

135.7 

1.133 

8.472 

12 

16.8 

26.18 

1.1530 

161.4 

1.347 

10.08 

14 

19.2 

30.60 

1.1751 

188.0 

1.569 

11.74 

16 

21.6 

35.02 

1.1972 

215.5 

1.798 

13.45 

18 

23.9 

39.44 

1.2191 

243.8 

2.035 

15.22 

20 

26.1 

43.82 

1.2411 

273.0 

2.279 

17.05 

22 

28.2 

48.22 

1.2629 

303.1 

2.529 

18.92 

24 

30.2 

52.58 

1.2848 

334.0 

2.788 

20.85 

26 

32.1 

56.96 

1.3064 

365.8 

3.053 

22.84 

28 

34.0 

61.28 

1.3279 

398.4 

3.325 

24.87 

30 

35.8 

65.58 

1 . 3490 

431.7 

3.603 

26.95 

32 

37.5 

69.80 

1.3696 

465.7 

3.886 

29.07 

34 

39.1 

73.92 

1.3900 

500.4 

4.176 

31.24 

36 

40.7 

78.00 

1.4101 

635.8 

4.472 

33.45 

38 

42.2 

82.02 

1.4300 

672.0 

4.774 

35.71 

40 

43.6 

86.00 

1.4494 

608.7 

5.080 

38.00 

42 

45.0 

89.88 

1.4685 

646.1 

5.392 

40.34 

44 

46.3 

93.70 

1.4873 

684.2 

5.710 

42.71 

46 

47.5 

97.46 

1 . 5065 

723.1 

6.035 

45.14 

48 

48.8 

101 . 30 

1.5253 

762.7 

6.365 

47.61 

50 

49.9 

105.06 


SODIUM NITRATE 

Density of Aqueous Sodium Nitrate Solutions at Vo C. Computed from 
Values Given in the International Critical Tables. 



1 .0049 

10.05 

0.08386 

0.6274 

1 

0.7 

0.98 

1.0117 

20.23 

0.1689 

1.263 

2 

1.7 

2.34 

1.0254 

41 .02 

0.3423 

2.561 

4 

3.6 

5.08 

1.0392 

62.35 

0.5204 

3.893 

6 

5.5 

7.84 

1.0532 

84.26 

0.7032 

5.260 

8 

7.3 

10.64 

1.0674 

106.7 

0.8906 

6.664 

10 

9.2 

13.48 

1.0819 

129.8 

1.083 

8.105 

12 

11.0 

16.38 

1.0967 

153.5 

1.281 

9.585 

14 

12.8 

19.34 

1.1118 

177.9 

1.485 

11.11 

16 

14.6 

22.36 

1.1272 

202.9 

1.693 

12.67 

18 

16.4 

25.44 

1.1429 

228.6 

1.908 

14.27 

20 

18.1 

28.58 

1.1589 

255.0 

2.128 

15.92 

22 

19.9 

31.78 

1.1752 

282.0 

2.354 

17.61 

24 

21.6 

35.04 

1.1917 

309.8 

2.586 

19.34 

26 

23.3 

38.34 

1.2085 

338.4 

2.824 

21.13 

28 

25.0 

41.70 

1.2256 

367.7 

3.068 

22.95 

30 

26.7 

45.12 

1.2701 

444.5 

3.710 

27.75 

35 

30.8 

54.02 

1.3175 

527.0 

4.398 

32.90 

40 

34.9 

63.50 

1.3683 

615.7 

5.139 

38.44 

45 

39.0 

73.66 
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SODIUM NITRITE 

Density of Aqueous Sodium Nitrite Solutions at C. Computed from 
Values Given in the International Critical Tables. 


Weight of NaNOa in solution 

expressed in Degrees 


Specific 

Gravity 

Grams per 
Liter 

Pounds per 
U. S. GaUon 

Pounds per 
Cubic Foot 

Per Cent 
NaNOa 

Baum^ 

Twaddell 

1.0058 

10.06 

0.08394 

0.6279 

1 

0.8 

1.16 

1.0125 

20.25 

0.1690 

1.264 

2 

1.8 

2.50 

1.0260 

41.04 

0.3425 

2.562 

4 

3.7 

5.20 

1.0397 

62.38 

0.5206 

3.894 

6 

5.5 

7.94 

1.0535 

84.28 

0.7034 

5.261 

8 

7.4 

10.70 

1.0675 

106.8 

0.8909 

6.664 

10 

9.2 

13.50 

1.0816 

129.8 

1.083 

8.103 

12 

10.9 

16.32 

1.0959 

153.4 

1.280 

9.578 

14 

12.7 

19.18 

1.1103 

177.6 

1.483 

11.09 

16 

14.4 

22.06 

1.1248 

202.5 

1.690 

12.64 

18 

16.1 

24.96 

1.1394 

227.9 

1.902 

14.23 

20 

17.7 

27.88 


SODIUM POTASSIUM TARTRATE— RocheUe Salt 

Density of Aqueous Sodium Potassium Tartrate Solutions at C. Comput- 
ed from Values Given in the International Critical Tables. 



1.0049 10.05 0.08386 0.6274 1 0.7 0.98 
1.0116 20.23 0,1688 1.263 2 1.7 2.32 
1.0252 41.01 0.3422 2.560 4 3.6 5.04 
1.0390 62.34 0.5203 3.892 6 5.4 7.80 
1.0530 84.24 0.7030 5.259 8 7.3 10.60 

1.0673 106.7 0.8907 6.663 10 9.t 13.46 
1.0818 129.8 1.083 8.104 12 11.0 16.36 
1.0965 153.5 1.281 9.584 14 12.8 19.30 
1.1114 177.8 1.484 11.10 16 14.5 22.28 
1.1265 202.8 1.692 12.66 18 16.3 25.30 

1.1419 228.4 1.906 14.26 20 18.0 28.38 
1.1576 254.7 2.125 15.90 22 19.7 31.52 
1.1735 281.6 2.350 17.58 24 21.4 34.70 
1.1896 309.3 2.581 19.31 26 23.1 37.92 
1.2059 337.7 2.818 21.08 28 24.8 41.18 

1.2225 366.8 3.061 22.90 30 26.4 44.50 
1.2394 396.6 3.310 24.76 32 28.0 47.88 
1.2566 427.2 3.566 26.67 34 29.6 51,32 
1.2742 458.7 3,828 28.64 36 31.2 54.84 


r 

Weight of NaKC4H406-4H20 
in solution expressed in 

Per Cent 


Degrees 

Specific 

Grams per 

Pounds per 

Pounds per 

NaKC4H406 



j Gravity 

Liter 

U. S. Gallon 

Cubic Foot 

+ 4 H 2 O 

Baum^ 

Twaddell 

' 1.0049 

13.50 

0.1126 

0.8425 

1.343 

0.7 

0.98 

1.0116 

27.17 

0.2267 

1.696 

2.686 

1.7 

2.32 

1.0252 

55.07 

0.4596 

3.438 

5.372 

3.6 

5.04 

1.0390 

83. 72 

0.6987 

5.227 

8.058 

5.4 

7.80 

1.0530 

113.1 

0.9441 

7.063 

10.74 

7.3 

10.60 

1.0673 

143.3 

1.196 

8.948 

13.43 

9.1 

13.46 

1.0818 

174.3 

1.455 

10.88 

16.12 

11.0 

16.36 

1.0965 

206.2 

1.720 

12.87 

18.80 

12.8 

19.30 
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SODIUM POTASSIUM TARTRATE— Rochelle Salt (Continued) 


Weight of NaKC4H406-4H20 in 

8olution express^ in ppj. Degrees 


Specific 

Gravity 

Grams per 
later 

Pounds per 
U. S. Gallon 

Pounds per 
Cubic Foot 

NaKC4H406 + 
4 H 2 O 

Baum4 

Twaddell 

1.1114 

238.8 

1.993 

14.91 

21.49 

14.5 

22.28 

1.1265 

272.3 

2.272 

17.00 

24.17 

16.3 

25.30 

1.1419 

306.7 

2.560 

19.15 

26.86 

18.0 

28.38 

1 . 1 676 

342.0 

2.854 

21.35 

29.54 

19.7 

31.52 

1.1735 

378.2 

3.156 

23.61 

32.23 

21.4 

34.70 

1.1896 

415.4 

3.466 

25.93 

34.92 

23.1 

37.92 

1.2059 

453.4 

3.784 

28.31 

37.60 

24.8 

41 .18 

1 . 2225 

492.5 

4.110 

30.75 

40.29 

26.4 

44.50 

1 . 2394 

632.6 

4.445 

33.25 

42.97 

28.0 

47.88 

1 . 2566 

673.8 

4.788 

35.82 

45.66 

29.6 

51.32 

1.2742 

616.0 

5.141 

38.46 

48.35 

31.2 

54.84 


SODIUM SILICATE 


Density of Aqueous Sodium Silicate Solutions at C. Computed from 
Values Given in the International Critical Tables. 



1 

.006 

10.06 

0.08395 

0.6280 

1 

0.9 

1.2 

1 

.014 

20.28 

0.1692 

1.266 

2 

2.0 

2.8 

1 

.030 

41.20 

0.3438 

2.572 

4 

4.2 

6.0 

1 

.046 

62.76 

0.5238 

3.918 

6 

6.4 

9.2 

1 

.063 

85.04 

0.7097 

5.309 

8 

8.6 

12.6 

1 

.080 

108.0 

0.9013 

6.742 

10 

10.7 

16.0 

1 

.098 

131.8 

1.100 

8.226 

12 

12.9 

19.6 

1 

.116 

156.2 

1.304 

9.754 

14 

14.6 

23.2 

1 

.134 

181.4 

1.514 

11.33 

16 

17.1 

26.8 

1 

.153 

207.5 

1.732 

12.96 

18 

19.2 

30.6 

1 

.172 

234.4 

1.956 

14.63 

20 

21.3 

34.4 

1 

.191 

262.0 

2.187 

16.36 

22 

23.3 

38.2 

1 

.211 

290.6 

2.426 

18.14 

24 

25.3 

42.2 

1 

.232 

320.3 

2.673 

20.00 

26 

27.3 

46.4 

1 

.253 

350.8 

2.928 

21.90 

28 

29.3 

50.6 

1 

.275 

382.5 

3.192 

23.88 

30 

31.3 

55.0 

1 

.298 

415.4 

3.466 

25.93 

32 

33.3 

59.6 



Weight of NaaO +3.36Si02 in 



1 



solution expressed 

in 

Per Cent 

Degrees | 

Specific 

Grams per 

Pounds per 

Pounds per 

Na20 4- 



Gravity 

Liter 

U. S. Gallon 

Cubic Foot 

3.36Si02 

Baumd 

Twaddell 

1.006 

10.06 

0.08395 

0.6280 

1 

0.9 

1.2 

1.014 

20.28 

0.1692 

1.266 

2 

2.0 

2.8 

1.030 

41.20 

0.3438 

2.572 

4 

4.2 

6.0 

1.047 

62.82 

0.5243 

3.922 

6 

6.5 

9.4 

1.065 

85.20 

0.7110 

5.319 

8 

8.9 

13.0 

1.083 

108.3 

0.9038 

6.761 

10 

11.1 

16.6 

1.101 

132.1 

1.103 

8.248 

12 

13.3 

20.2 

1.120 

156.8 

1.309 

9.789 

14 

15.5 

24.0 

1.139 

182.2 

1.521 

11.38 

16 

17.7 

27.8 

1.159 

208.6 

1.741 

13.02 

18 

19.9 

31.8 


{Continued on following page.) 
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SODIUM SILICATE (Continued) 


1.179 

235,8 • 

1.968 

14.72 

20 

22.0 

35.8 

1.200 

264.0 

2.203 

16.48 

22 

24.2 

40.0 

1.222 

293.3 

2.448 

18.31 

24 

26.3 

44.4 

1.244 

323.4 

2.699 

20.*: 9 

26 

28.4 

48.8 

1.267 

354.8 

2.961 

22.15 

28 

30.6 

53.4 

1.290 

387.0 

3.230 

24.16 

30 

32.6 

58.0 

1.314 

420.5 

3.509 

26.25 

32 

34.7 

62.8 

1.339 

455.3 

3.799 

28.42 

34 

36.7 

67.8 

1.365 

491.4 

4.101 

30.68 

36 

38.8 

73.0 

1.393 

529.3 

4.418 

33.05 

38 

40.9 

78.6 



Weight of NazO 4-2.40SiO2 in 






solution expressed in 

Per Cent 


Degrees 

^ecifio 

Grams per 

Pounds per 

Pounds per 

NnzOd- 



Gravity 

Liter 

U. S. Gallon 

Cubic Foot 

2.40SiO2 

Baum4 

Twaddell 

1.007 

10.07 

0.08404 

0.6287 

1 

1.0 

1.4 

1.016 

20.32 

0.1696 

1.269 

2 

2.3 

3.2 

1 . 034 

41,36 

0.3452 

2.582 

4 

4.8 

6.8 

1.052 

63.12 

0. 5268 

3.941 

6 

7.2 

10.4 

1.071 

85.68 

0.7150 

5.349 

8 

9.6 

14.2 

1.090 

109.0 

0.9096 

6.805 

10 

12.0 

18.0 

1.110 

133.2 

1.112 

8.316 

12 

14.4 

22.0 

1.130 

158.2 

1.320 

9.876 

14 

16.7 

26.0 

1.151 

184,2 

1.537 

11.50 

16 

19.0 

30.2 



Weight of Na 20 +2.44^02 
in solution expressed in 

Per Cent 

Degrees 

Specific 

Gravity 

Grams per Pounds per Pounds per 
Liter U. S. Gallon Cubic Foot 

Na20 + 
2.44Si02 

Baum6 Twaddell 


3.003 

22.46 

28 

32.2 

57.0 

3.277 

24.52 

30 

34.2 

61.8 

3.562 

26.65 

32 

36.3 

66.8 

r 3.859 

28.87 

34 

38.4 

72.0 

} 4.167 

31.17 

36 

40.5 

77.4 

r 4,487 

33.57 

38 

42.5 

83.0 

) 4.824 

36.08 

40 

44.7 

89.0 



Weight of NaaO + 2 . 06 SiO 2 in 






solution expressed in 

Per Cent 


Degrees 

Specific 

Grams per 

Pounds per 

Pounds per 

Na20 + 



Gravity 

Liter 

U. S, Gallon 

Cubic Foot 

2.06SiO2 

Baum6 

Twaddell 

1.007 

10.07 

0.08404 

0.6287 

1 

1.0 

1.4 

1.016 

20.32 

0.1696 

1.269 

2 

2.3 

3.2 

1.035 

41.40 

0.3455 

2.585 

4 

4.9 

7.0 

1.054 

63.24 

0. 5278 

3.948 

6 

7.4 

10.8 

1.073 

85.84 

0.7164 

5.359 

8 

9.9 

14.6 

1.093 

109.3 

0.9122 

6.824 

10 

12.3 

18.6 

1.113 

133.6 

1.115 

8.338 

12 

14.7 

22.6 

1.134 

158.8 

1.325 

9.911 

14 

17.1 

26.8 

1.156 

185.0 

1.544 

11.55 

16 

19.6 

31.2 1 

1.178 

212.0 

1.770 

13.24 

18 

21.9 

35.6 

1,200 

240.0 

2.003 

14.98 

20 

24.2 

40.0 

1,223 

269.1 

2.245 

16.80 

22 

26.4 

44.6 

1.247 

299.3 

2.498 

18.68 

24 

28.7 

49.4 

1 
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SODIUM SILICATE (Continued) 


Specific 

Gravity 

Weight of NazO +2.06SiO2 in 
solution expressed in 

, Per Cent 

Degrees 

Grams per 
Liter 

Pounds per 

U. S. Gallon 

Pounds per 
Cubic Foot 

NazO-f- 

2.06SiOz 

Baum6 

Twaddell 

1.271 

330.5 

2.758 

20.63 

26 

30.9 

64.2 

1.296 

362.9 

3.028 

22.65 

28 

33.1 

59.2 

1.321 

396.3 

3.307 

24.74 

30 

35.2 

64.2 

1.346 

430.7 

3.595 

26.89 

32 

37.3 

69.2 

1.371 

466.1 

3.890 

29.10 

34 

39.2 

74.2 

1.397 

502.9 

4.197 

31.40 

36 

41.2 

79.4 

1.423 

540.7 

4.513 

33.76 

38 

43.1 

84.6 

1.450 

580.0 

4.840 

36.21 

40 

45.0 

90.0 

1.520 

684.0 

5.708 

42.70 

45 

49.6 

104.0 

1.594 

797.0 

6.651 

49.76 

50 

54.0 

118.8 

1.673 

920.2 

7.679 

57.44 

55 

58.3 

134.6 



Weight of NazO +1.69SiOz in 
solution expressed in 

Per Cent 

Degrees 

Specific 

Grams per 

Pounds per 

Pounds per 

Na20 + 



Gravity 

Liter 

U. S. GaUon 

Cubic Foot 

1.69Si02 

Baum6 

Twaddell 

1 . 007 

10.07 

0.08404 

0.6287 

1 

1 .0 

1 .4 

1.017 

20.34 

0.1697 

1.270 

2 

2.4 

3.4 

1.036 

41 .44 

0.3458 

2.587 

4 

5.0 

7.2 

1.056 

63.36 

0.5288 

3.956 

6 

7.7 

11.2 

1.077 

86.16 

0.7190 

5.379 

8 

10.4 

15.4 

1.098 

109.8 

0.9163 

6.855 

10 

12.9 

19.6 : 

1.119 

134.3 

1.121 

8.383 

12 

15.4 

23.8 

1.141 

159.7 

1.333 

9.973 

14 

17.9 

28.2 

1.163 

186.1 

1.553 

11 .62 

16 

20.3 

32.6 1 

1.186 

213.5 

1.782 

13.33 

18 

22.7 

37.2 

1.210 

242.0 

2.020 

15.11 

20 

25.2 

42.0 I 

1.234 

271.5 

2.266 

16.95 

22 

27.5 

46.8 

1.259 

302.2 

2.522 

18.86 

24 

29.8 

51.8 

1 .284 

333.8 

2.786 

20.84 

26 

32.1 

56.8 

1.310 

366.8 

3.061 

22.90 

28 

34.3 

62.0 

1.337 

401 .1 

3.347 

25.04 

30 

36.6 

67.4 

1.365 

436.8 

3.645 

27.27 

32 

38.8 

73.0 

1.394 

474.0 

3.955 

29.59 

34 

41 .0 

78.8 

1.424 

512.6 

4.278 

32.00 

36 

43.2 

84.8 

1.456 

553.3 

4.617 

34.54 

38 

45.4 

91.2 


SODIUM SULFATE 

Density of Aqueous Sodium Sulfate Solutions at C. Computed from 
Values Given in the International Critical Tables. 



Weight of NazS04 in 

solution 



— 



expressed in 



Degrees | 

Specific 

Grams per 

Pounds per 

Pounds per 

Per Cent 



Gravity 

liter 

U. S. GaUon 

Cubic Foot 

Na2S04 

Baum6 

TwaddeU 

1 , 0073 

10.07 

0.08406 

0.6289 

1 

1.1 

1.46 

1.0164 

20.33 

0.1696 

1 .269 

2 

2.3 

3.28 

1.0348 

41.39 

0.3454 

2.584 

4 

4.9 

6.96 

1.0535 

63.21 

0.5275 

3.946 

6 

7.4 

10.70 

1 . 0724 

85.79 

0.7160 

5.356 

8 

9.8 

14.48 

1.0915 

109.2 

0.9109 

6.814 

10 

12.2 

18.30 

1.1109 

133.3 

1.113 

8.322 

12 

14.5 

22.18 

1 . 1 306 

158.3 

1.321 

9.882 

14 

16.8 

26.12 

1.1506 

184.1 

1.536 

11.49 

16 

19.0 

30.12 

1.1709 

210.8 

1.759 

13.16 

18 

21.2 

34.18 

1.1915 

238.3 

1.989 

14.88 

20 

23.3 

38.30 

1.2124 

266.7 

2.226 

16.65 

22 

25.4 

42.48 

1.2336 

296.1 

2.471 

18.48 

24 

27.5 

46.72 


{Continued on follo*wing page,) 
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SODIUM SULFATE (Continued) 


Specific 

Gravity 

Weight of Na 2 SO 4 * 10 H 2 O in 
solution expressed in 

Per Cent 

Dog 

rees 

Grcuns per 
Liter 

Pounds per 
U. S. Gallon 

Pounds per 
Cubic Foot 

Na 2 S 04 

+IOH 2 O 

Baum6 

Twaddell 

1.0073 

22.85 

0.1907 

1.426 

2.268 

1.1 

1.46 

1.0164 

46.11 

0.3848 

2.879 

4.537 

2.3 

3.28 

1.0348 

93.89 

0.7835 

5.861 

9.073 

4.9 

6.96 

1.0535 

143.4 

1.197 

8.951 

13.61 

7.4 

10.70 

1.0724 

194.6 

1.624 

12.15 

18.15 

9.8 

14.48 

1.0915 

247.6 

2.066 

15.46 

22.68 

12.2 

18.30 

1.1109 

302.4 

2.523 

18.88 

27.22 

14.5 

22.18 

1.1306 

359.0 

2.996 

22.41 

31.76 

16.8 

26.12 

1.1506 

417.6 

3.485 

26.07 

36.29 

19.0 

30.12 

1.1709 

478.1 

3.990 

29.85 

40.83 

21.2 

34.18 

1.1915 

540.5 

4.511 

33.75 

45.37 

23.3 

38.30 

1.2124 

605.0 

5.049 

37.77 

49.90 

25.4 

42.48 

1.2336 

671.6 

5.604 

41.93 

54.44 

27.5 

46.72 


Density of Aqueous Sodium Sulfate Solutions at 15° C. Computed from 
the Values of Gerlach. 



Weight of Na2SO4‘10HzO in 






solution expressed 

in 

Per Cent 


Degrees 

Specific 

Grams per Pounds per 

Pounds j>er 

Na2S04 + 



Gravity 

Liter 

TJ. S. Gallon 

Cubic Foot 

IOH 2 O 

Baum6 

Twaddell 

1,004 

10.04 

0.08379 

0.6268 

1 

0.6 

0.8 

1.008 

20.16 

0.1682 

1.259 

2 

1.2 

1.6 

1.013 

30.39 

0.2536 

1.897 

3 

1.9 

2.6 

1.016 

40.64 

0.3392 

2.537 

4 

2.3 

3.2 

1.020 

51.00 

0.4256 

3.184 

5 

2.8 

4.0 

1 .024 

61.44 

0.5127 

3.836 

6 

3.4 

4.8 

1,028 

71.96 

0.6005 

4.492 

7 

4.0 

5.6 

1.032 

82,56 

0.6890 

5.154 

8 

4.5 

6.4 

1.036 

93.24 

0.7781 

5.821 

9 

5.0 

7.2 

1.040 

104.0 

0. 8679 

6.493 

10 

5.6 

8.0 

1.044 

114.8 

0.9584 

7.169 

11 

6.1 

8.8 

1.047 

125.6 

1.049 

7.844 

12 

6.5 

9.4 

1.052 

136.8 

1.141 

8.538 

13 

7.2 

10.4 

1.056 

147.8 

1.234 

9.230 

14 

7.7 

11.2 

1.060 

159.0 

1.327 

9.926 

15 

8.2 

12.0 

1.064 

170.2 

1.421 

10.63 

16 

8.7 

12.8 

1.069 

181 .7 

1.517 

11.35 

17 

9.4 

13.8 

1.073 

193.1 

1.612 

12.06 

18 

9.9 

14.6 

1 .077 

204.6 

1.708 

12.78 

19 

10.4 

15.4 

1.082 

216.4 

1.806 

13.51 

20 

11.0 

16.4 

1.086 

228.1 

1.903 

14.24 

21 

11.5 

17.2 

1.090 

239.8 

2.001 

14.97 

22 

12.0 

18.0 

1.094 

251.6 

2.100 

15.71 

23 

12.5 

18.8 

1.098 

263.5 

2.199 

16.45 

24 

12.9 

19.6 

1.103 

275.8 

2.301 

17.22 

25 

13.5 

20.6 

1.107 

287.8 

2.402 

17.97 

26 

14.0 

21.4 

1.111 

300.0 

2.503 

18.73 

27 

14.5 

22.2 

1.116 

312.5 

2.608 

19.51 

28 

15.1 

23.2 

1.120 

324.8 

2.711 

20.28 

29 

15.5 

24.0 

1,125 

337.5 

2.817 

21.07 

30 

16.1 

25.0 
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SODIUM SULFATE (Contitiuedf) 


Weight of Na 2 S 04 in solution 

express^ in Degrees 


Specific 

Grams per 

Pounds per 

Pounds per 

Per Cent 



Gravity 

Liter 

U. S. Gallon 

Cubic Foot 

Na2S04 

BaumS 

Twaddell 

1.004 

4.426 

0.03694 

0.2763 

0.4409 

0.6 

0.8 

1.008 

8.888 

0.07417 

0.5549 

0.8817 

1.2 

1.6 

1.013 

13.40 

0.1i18 

0.8364 

1.323 

1.9 

2,6 

1.016 

17.92 

0.1495 

1.119 

1.763 

2.3 

3.2 

1.020 

22.48 

0.1876 

1.404 

2.204 

2.8 

4.0 

1.024 

27.09 

0.2261 

1.691 

2.645 

3.4 

4.8 

1.028 

31.73 

0.2648 

1.981 

3.086 

4.0 

5.6 

1.032 

36.40 

0.3038 

2.272 

3.527 

4.5 

6.4 

1.036 

41.11 

0.3431 

2.566 

3.968 

5.0 

7.2 

1.040 

45.85 

0.3826 

2.862 

4.409 

5.6 

8.0 

1.044 

50.63 

0.4225 

3.161 

4.850 

6.1 

8.8 

1.047 

55.39 

0.4623 

3.458 

5.290 

6.5 

9.4 

1,052 

60.29 

0.5032 

3.764 

5.731 

7.2 

10.4 

1.056 

65.18 

0.5439 

4.069 

6.172 

7.7 

11.2 

1.060 

70. .10 

0.5850 

4.376 

6.613 

8.2 

12.0 

1.064 

75.05 

0.6264 

4.686 

7.054 

8.7 

12.8 

1.069 

80.12 

0.6686 

5.002 

7.495 

9.4 

13.8 

1.073 

85.15 

0.7106 

5.316 

7.936 

9.9 

14.6 

1.077 

90.22 

0.7529 

5.632 

8.377 

10.4 

15.4 

1.082 

95.40 

0.7962 

5.956 

8.817 

11.0 

16.4 

1.086 

100.5 

0.8391 

6.277 

9.258 

11.5 

17.2 

1.090 

105.7 

0.8823 

6.600 

9.699 

12.0 

18.0 

1.094 

110.9 

0.9258 

6.925 

10.14 

12.5 

18.8 

1.098 

116.2 

0.9696 

7.253 

10.58 

12.9 

19.6 

1.103 

121 .6 

1.015 

7.590 

11.02 

13.5 

20.6 

1.107 

126.9 

1.059 

7.922 

11.46 

14.0 

21.4 

1.111 

132,2 

1.104 

8.256 

11.90 

14.5 

22.2 

1.116 

137.8 

1 .150 

8.601 

12.34 

15.1 

23.2 

1.120 

143.2 

1.195 

8.940 

12.79 

15.5 

24.0 

1.125 

148.8 

1.242 

9.289 

13.23 

16.1 

25.0 


SODIUM SULFIDE 

Density of Aqueous Sodium Sulfide Solutions at C. Computed from 
Vlaues Given in the International Critical Tables. 


Weight of NaeS in solution 

expres^ in Degrees 


Specific 

Gravity 

Grams per 
Liter 

Pounds per 

U. S. GaUon 

Pounds per 
Cubic Foot 

Per Cent 
NaaS 

BaumS 

Twaddell 

1.0098 

10.10 

0.08427 

0.6304 

1 

1.4 

1.96 

1.0211 

20.42 

0.1704 

1.275 

2 

3.0 

4.22 

1.0440 

41.76 

0.3485 

2.607 

4 

6.1 

8.80 

1.0672 

64.03 

0.5344 

3.998 

6 

9.1 

13.44 

1.0907 

87.26 

0.7282 

5.447 

8 

12.1 

18.14 

1.1146 

111.5 

0.9302 

6.958 

10 

14.9 

22.92 

1.1388 

136.7 

1.140 

8.531 

12 

17.7 

27.76 

1.1634 

162.9 

1.359 

10.17 

14 

20.4 

32.68 

1.1885 

190.2 

1.587 

11.87 

16 

23.0 

37.70 

1.2140 

218,5 

1.824 

13.64 

18 

25.6 

42.80 
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SODIUM ACID SULFITE 

Density of Aqueous Sodium Acid Sulfite Solutions at 15® C. 


Specific 

Gravity 

Weight of NaHSOa in 
expressed in 

solution 

Per Gent 
NaHSOa 

Degrees 

Grams per 
Liter 

Pounds per 
U. S. GaUoa 

Pounds per 
Cubic Foot 

Baum6 

Twaddell 

1.008 

16.13 

0.1346 

1.007 

1.6 

1.2 

1.6 

1.022 

21.46 

0.1791 

1.340 

2.1 

3.1 

4.4 

1.038 

37.37 

0.3119 

2.333 

3.6 

5.3 

7.6 

1.052 

53.65 

0.4477 

3.349 

5.1 

7.2 

10.4 

1.068 

69.42 

0.5793 

4.334 

6.5 

9.2 

13.6 

1.084 

86.72 

0.7237 

5.414 

8.0 

11.2 

16.8 

1.100 

104.5 

0.8721 

6.524 

9.5 

13.2 

20.0 

1.116 

125.0 

1.043 

7.803 

11.2 

15.1 

23.2 

1.134 

145.2 

1.211 

9.062 

12.8 

17.1 

26.8 

1.162 

168.2 

1.404 

10.50 

14.6 

19.1 

30.4 

1.171 

193.2 

1.612 

12.06 

16.5 

21.2 

34.2 

1.190 

220.2 

1.837 

13.74 

18.5 

23.2 

38.0 

1.210 

252.9 

2.110 

15.79 

20.9 

25.2 

42.0 

1.231 

289.3 

2.414 

18.06 

23.5 

27.2 

46.2 

1.252 

324.3 

2.706 

20.24 

25.9 

29.2 

50.4 

1.275 

368.5 

3.075 

23.00 

28.9 

31 .3 

55.0 

1.298 

411.5 

3.434 

25.69 

31.7 

33.3 

59.6 

1.321 

458.4 

3.825 

28.62 

34.7 

35.2 

64.2 

1.345 

511.1 

4.265 

31 .91 

38.0 

37.2 

69.0 


Specific 

Gravity 

Weight of SO 2 in solution 
expressed in 

Per Cent 
SO 2 

Degrees 

Grams per 
Liter 

Pounds per 
U. S. Gallon 

Pounds per 
Cubic Foot 

Baum6 

Twaddell 

1.008 

9.928 

0.08286 

0.6198 

0.9850 

1.2 

1 .6 

1.022 

13.21 

0.1103 

0.8248 

1.293 

3.1 

4.4 

1.038 

22.44 

0.1873 

1.401 

2.162 

5.3 

7.6 

1.052 

33.03 

0.2756 

2.062 

3.140 

7.2 

10.4 

1.068 

42.74 

0.3566 

2.668 

4.001 

9.2 

13.6 

1.084 

53.39 

0,4455 

3.333 

4.925 

11.2 

16.8 

1,100 

64.33 

0.5369 

4.016 

5.848 

13.2 

20.0 

1.116 

76.95 

0.6421 

4.804 

6.895 

15.1 

23.2 

1.134 

89.36 

0.7457 

5.579 

7.880 

17.1 

26.8 

1.152 

103.5 

0.8641 

6.464 

8.988 

19.1 

30.4 

1.171 

118.9 

0.9926 

7.426 

10.16 

21.2 

34.2 

1.190 

135.5 

1.131 

8.461 

11.39 

23.2 

38.0 

1.210 

155.7 

1.299 

9.719 

12.87 

25.2 

42.0 

1.231 

178.1 

1.486 

11.12 

14.47 

27.2 

46.2 

1.252 

199.6 

1 .666 

12.46 

15.94 

29.2 

50.4 

1.275 

226.8 

1.893 

14.16 

17.79 

31.3 

55.0 

1.298 

253.3 

2.114 

15.81 

19.51 

33.3 

59.6 

1.321 

282.2 

2.355 

17.62 

21.36 

35.2 

64.2 

1.345 

314.6 

2.626 

19.64 

23.39 

37.2 

69.0 


SODIUM SULFITE 

Density of Aqueous Sodium Sulfite Solutions at C. Computed from 
Values Given in the International Critical Tables. 


Specific 

Gravity 


it of NazSOa in 
expressed in 
Pounds per 
U. S. Gallon 

solution 

Pounds per 
Cubic Foot 

Per Cent 
NaaSOa 

Deg 

Baum4 

rees 

Twaddell 

1.0078 

10.08 

0.08410 

0.6292 

1 

1.1 

1.56 

1.0172 

20.34 

0.1698 

1.270 

2 

2.5 

3.44 

1.0363 

41.45 

0.3459 

2.588 

4 

5.1 

7.26 

1.0556 

63.34 

0.5286 

3.954 

6 

7.6 

11.12 
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SODIUM SULFITE (Continued) 


Specific 

Gravity 

Weight of NazSOa in 
expressed in 

solution 

Pot Cent 
NazSOj 

Degrees 

Grams per 
Liter 

Pounds per 
U. S. Gallon 

Pounds per 
Cubic Foot 

Baum^ 

Twaddell 

1.0751 

86.01 

0.7178 

5.369 

8 

10.1 

15.02 

1.0948 

109.5 

0.9137 

6.835 

10 

12.6 

18.96 

1.1146 

133.8 

1.116 

8.350 

12 

14.9 

22.92 

1 . 1 346 

158.8 

1.326 

9.917 

14 

17.2 

26.92 

1.1549 

184.8 

1 .542 

11.54 

16 

19.4 

30.98 

1.1755 

211.6 

1.766 

13.21 

18 

21.7 

35.10 


SODIUM TARTRATE 

Density of Aqueous Sodium Tartrate Solutions at C. Computed from 
Values Given in the International Critical Tables. 



Weit 

fht of Na2C4H406 

in 





sol 

ution expressed in 




Degrees 

Specific 

Gravity 

Grams per 

Pounds per 

U. S. Gallon 

Pounds per 

Per Cent 



Liter 

Cubic Foot 

N^a2C4H40s 

Baum4 Twaddell | 

1 .0052 

10.05 

0.08389 

0.6275 

1 

0.8 

1.04 

1.0123 

20.25 

0.1690 

1.264 

2 

1.8 

2.46 

1.0266 

41.06 

0.3427 

2.564 

4 

3.8 

5.32 

1 . 041 0 

62.46 

0.5213 

3.899 

6 

5.7 

8.20 

1.0555 

84.44 

0.7047 

5.272 

8 

7.6 

11.10 

1.0702 

107.0 

0.8931 

6.681 

10 

9.5 

14.04 

1 ,0851 

130.2 

1.087 

8.129 

12 

11.4 

17.02 

1.1002 

154.0 

1.285 

9.616 

14 

13.2 

20.04 

1.1156 

178.5 

1 .490 

11.14 

16 

15.0 

23.12 

1.1313 

203.6 

1.699 

12.71 

18 

16.8 

26.26 

1.1471 

229.4 

1.915 

14.32 

20 

18.6 

29.42 

1.1633 

255.9 

2.136 

15.98 

22 

20.4 

32.66 

1.1797 

283.1 

2.363 

17.68 

24 

22.1 

35.94 

1.1963 

311.0 

2.596 

19.42 

26 

23.8 

39.26 

1.2132 

339.7 

2.835 

21.21 

28 

25.5 

42.64 


— — 1 

Specific 

Gravity 

Weight of ISa2C4H.4U6*2H20 in 
solution expressed in 

Per Cent 

Degrees | 

Grams per 
Liter 

Pounds per 

U. S. Gallon 

Pounds per 
Cubic Foot 


Baum6 

Twaddell 

1 . 0052 

11.92 

0.09947 

0.7441 

1.186 

0.8 

1.04 

1 .0123 

24.01 

0.2003 

1.499 

2.371 

1.8 

2.4« 

1.0266 

48.69 

0.4063 

3.040 

4.743 

3.8 

5.S2 

1.0410 

74.06 

0.6180 

4.623 

7.114 

5.7 

8.20 

1 . 0555 

100.1 

0.8355 

6.250 

9.486 

7.6 

11.10 

1.0702 

126.9 

1.059 

7.922 

11.86 

9.5 

14.04 

1 .0851 

154.4 

1.288 

9.639 

14.23 

11.4 

17.02 

1 .1002 

182.6 

1 .524 

11.40 

16.60 

13.2 

20.04 

1.1156 

211.6 

1 .766 

13.21 

18.97 

15.0 

23.12 

1.1313 

241.4 

2.015 

15.07 

21.34 

16.8 

26.26 

1.1471 

272.0 

2.270 

16.98 

23.71 

18.6 

29.42 

1.1633 

303.4 

2.532 

18.94 

26.09 

20.4 

32.66 

1,1797 

335.7 

2.802 

20.96 

28.46 

22.1 

35.94 

1.1963 

368.8 

3.078 

23.02 

30.83 

23.8 

39.26 

1.2132 

402.8 

3.361 

25.15 

33.20 

25.5 

42.64 
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SODIUM THIOSULFATE 

Density of Aqueous Sodium Thiosulfate Solutions at C. Computed 
from Values Given in the International Critical Tables. 


Weight of Na^SzOa in solution 

expressed in Degrees 


Spedfic 

Gravity 

Grams per 
Liter 

Pounds per 
U. S. Gallon 

Pounds per 
Cubic Foot 

Per Cent 
NazSzOa 

Baum6 

Twaddell 

1 . 0065 

10.07 

0.08400 

0.6284 

1 

0.9 

1.30 

1.0148 

20.30 

0.1694 

1.267 

2 

2.1 

2.96 

1.0315 

41.26 

0.3443 

2.576 

4 

4.4 

6.30 

1.0483 

62.90 

0.5249 

3.927 

6 

6.7 

9.66 

1.0654 

85.23 

0.7113 

5.321 

8 

8.9 

13.08 

1.0827 

108.3 

0.9036 

6.759 

10 

11.1 

16.54 

1.1003 

132.0 

1.102 

8.243 

12 

13.2 

20.06 

1.1182 

156.5 

1.306 

9.773 

14 

15.3 

23.64 

1.1365 

181.8 

1.518 

11.35 

16 

17.4 

27.30 

1 . 1 551 

207.9 

1.735 

12.98 

18 

19.5 

31.02 

1.1740 

234.8 

1.959 

14.66 

20 

21.5 

34.80 

1.1932 

262.5 

2.191 

16.39 

22 

23.5 

38.64 

1.2128 

291.1 

2.429 

18.17 

24 

25.4 

42.56 

1.2328 

320.5 

2.675 

20.01 

26 

27.4 

46.56 

1.2532 

350.9 

2.928 

21.91 

28 

29.3 

50.64 

1.2739 

382.2 

3.189 

23.86 

30 

31.2 

54.78 

1 . 3273 

464.6 

3.877 

29.00 

35 

35.8 

65.46 

1.3827 

553.1 

4.616 

34.53 

40 

40.1 

76.54 


Weight of NazSzOa'SHiO in 





Per Cent 

Degrees 

Specific 

Gravity 

Grams per Pounds per 

Liter U. S. Gallon 

Pounds per 
Cubic Foot 

Naz%Oa 

+5HzO 

Baumd 

Twaddell 

1.0065 

15.80 

0.1318 

0.9863 

1.570 

0.9 

1.30 

1 .0148 

31 .86 

0.2659 

1.989 

3.139 

2.1 

2.96 

1.0315 

64.77 

0.5405 

4.043 

6 279 

4.4 

6.30 

1.0483 

98.73 

0.8239 

6.164 

9.418 

6.7 

9.66 

1.0654 

133.8 

1.117 

8.352 

12.56 

8.9 

13.08 

1 . 0827 

170.0 

1.418 

10.61 

15.70 

11.1 

16.54 

1.1003 

207.3 

1.730 

12.94 

18.84 

13.2 

20.06 

1 . 1 1 82 

245.7 

2.051 

15.34 

21.98 

15.3 

23.64 

1.1365 

285.4 

2.382 

17.82 

25.12 

17.4 

27.30 

1.1551 

326.4 

2.724 

20.38 

28.25 

19.5 

31.02 

1.1740 

368.6 

3.076 

23.01 

31.39 

21.5 

34.80 

1.1932 

412.1 

3.439 

25.72 

34.53 

23.5 

38.64 

1.2128 

456.9 

3.813 

28.52 

37.67 

25.4 

42.56 

1.2328 

503.1 

4.199 

31.41 

40.81 

27.4 

46.56 

1 . 2532 

550.8 

4.597 

34.39 

43.95 

29.3 

50.64 

1 . 2739 

599.9 

5.006 

37.45 

47.09 

31.2 

54.78 

1.3273 

729.2 

6.086 

45.52 

54.94 

35.8 

65.46 

1.3827 

868.2 

7.245 

54.20 

62.79 

40.1 

76.54 


Density of Aqueous Sodium Thiosulfate Solutions at 19^ C. Computed 
from the Values of SchiflF. 


Specific 

Gravity 

Weight of NazSzOa in 
expressed in 

solution 

Per Cent 
NazSzOa 

Degrees 

Grams per 
Liter 

Pounds per 
V. S. Gallon 

Pounds per 
Cubic Foot 

Baumd 

Twaddell 

1.0052 

6.404 

0.05344 

0.3998 

0.6371 

0.8 

1.04 

1.0105 

12.87 

0.1074 

0.8038 

1.274 

1.5 

2.10 

1.0158 

19.41 

0.1620 

1.212 

1 .911 

2.3 

3.16 

1.0211 

26.02 

0.2171 

1.624 

2.548 

3.0 

4.22 

1.0264 

32.69 

0.2728 

2.041 

3.185 

3.7 

5.28 
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SODIUM THIOSULFATE (Continued) 


Weight of NazSzOj in solution 

expressed in Degrees 


Specific 

Grams per 

Pounds per 

Pounds per 

Per Cent 



Gravity 

Liter 

U. S. Gallon 

Cubic Foot 

NazSzOa 

Baura6 

TwaddeU 

1.0317 

39.44 

0.3291 

2.462 

3.822 

4. 5 

6.34 

1 . 0370 

46.24 

0.3859 

2.887 

4.459 

5.2 

7.40 

1 . 0423 

53.12 

0.4433 

3.316 

5.096 

5.9 

8.46 

1 . 0476 

60.06 

0.5013 

3.750 

5.734 

6.6 

9.52 

1.0529 

67.08 

0.5598 

4.188 

6.371 

7.3 

10.58 

1 . 0584 

74.17 

0.6190 

4.630 

7.008 

8.0 

11.68 

1 . 0639 

81.33 

• 0.6787 

5.078 

7.645 

8.7 

12.78 . 

1 . 0695 

88.57 

0.7392 

5.530 

8.282 

9.4 

13.90 

1 .0751 

95.89 

0.8002 

5.986 

8.919 

10.1 

15.02 

1 . 0807 

103.3 

0.8618 

6.447 

9.556 

10.8 

16.14 

1 .0863 

110.7 

0.9241 

6.913 

10.19 

11.5 

17.26 

1.0919 

118.3 

0.9869 

7.383 

10.83 

12.2 

18.38 

1 . 0975 

125.9 

1 .050 

7.857 

11.47 

12.9 

19.50 

1 . 1 031 

133.5 

1.114 

8.336 

12.10 

13.6 

20.62 

1.1087 

141 .3 

1.179 

8.819 

12.74 

14.2 

21.74 

1.1145 

149.1 

1.244 

9.308 

13.38 

14.9 

22.90 

1.1204 

157.0 

1.310 

9.803 

14.02 

15.6 

24.08 

1.1263 

165.0 

1.377 

10.30 

14.65 

16.3 

25.26 

1.1322 

173.1 

1.445 

10.81 

15.29 

16.9 

26.44 

1 . 1 381 

181 .3 

1 .513 

11.32 

15.93 

17.6 

27.62 

1.1440 

189.5 

1 .581 

11.83 

16.56 

18.3 

28.80 

1.1499 

197.8 

1.651 

12.35 

17.20 

18.9 

29.98 

1 . 1 558 

206.2 

1.721 

12.87 

17.84 

19.5 

31 .16 

1.1617 

214.6 

1 .791 

13.40 

18.47 

20.2 

32.34 

1.1676 

223.1 

1.862 

13.93 

19.11 

20.8 

33.52 

1.1738 

231.8 

1.935 

14.47 

19.75 

21.5 

34.76 

1.1800 

240.6 

2.008 

15.02 

20.39 

22.1 

36.00 

1.1862 

249.4 

2.081 

15.57 

21.02 

22.8 

37.24 

1.1924 

258.3 

2.155 

16.12 

21.66 

23.4 

38.48 

1.1986 

267.3 

2.230 

16.68 

22.30 

24.0 

39.72 

1 . 2048 

276.3 

2.306 

17.25 

22.93 

24.7 

40.96 

1 .2110 

285.4 

2.382 

17.82 

23.57 

25.3 

42.20 

1 .2172 

294.7 

2.459 

18.40 

24.21 

25.9 

43.44 

1 . 2234 

304.0 

2.537 

18.98 

24.85 

26.5 

44.68 

1 . 2297 

313.4 

2.615 

19.56 

25.48 

27.1 

45.94 

1 . 2362 

322.9 

2.695 

20.16 

26.12 

27.7 

47.24 

1 . 2427 

332.5 

2.775 

20.76 

26.76 

28.3 

48.54 

1 . 2492 

342.2 

2.856 

21.36 

27.39 

28.9 

49.84 

1 . 2558 

352.0 

2.938 

21.98 

28.03 

29.5 

51.16 

1 . 2624 

361.9 

3.020 

22.59 

28.67 

30.1 

52.48 

1 . 2690 

371 .9 

3.103 

23.22 

29.30 

30.7 

53.80 

1.2756 

381 .9 

3.187 

23.84 

29.94 

31.3 

55.12 

1 . 2822 

392.1 

3.272 

24.48 

30.58 

31.9 

56.44 

1 . 2888 

402.3 

3.357 

25.12 

31 .22 

32.5 

57.76 

1 . 2954 

412.6 

3.444 

25.76 

31 .85 

33.1 

59.08 


Density of Aqueous Sodium Thiosulfate Solutions at 19° C, Computed 
from the Values of Schifl*. 


Weight of NazSzOj’SHzO in 


Specific 

Gravity 

solution expressed in 

Per Cent 

Deg 

rees 

Grams per 
Liter 

Pounds per 

IJ. S. Gallon 

)*ounds per 
Cubic Foot 

NazSzOa 

+5HzO 

Baura6 

TwaddeU 

1 . 0052 

10.05 

0.08389 

0.6275 

1 

0.8 

1.04 

1 .0105 

20.21 

0.1687 

1.262 

2 

1.5 

2.10 

1.01 58 

30.47 

0.2543 

1.902 

3 

2.3 

3.16 

1.0211 

40.84 

0.3409 

2.550 

4 

3.0 

4.22 


{Completed on following page,) 
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SODIUM THIOSULFATE (Continued) 


Specific 

Gravity 

Weight of NazSzOs -51120 in solution 
expressed in 

Per Cent 

Degrees 

Grams per 
Liter 

Poupds per 

U. S. Gafion 

Pounds per 
Cubic Foot 

NazSzOs 

■f5HzO 

Baume 

Twaddoll 

1 . 0264 

51 .32 

0.4283 

3.204 

5 

3.7 

5.28 

1.0317 

61.90 

0.5166 

3.865 

6 

4.5 

6.34 

1 . 0370 

72.59 

0.6058 

4.532 

7 

5.2 

7.40 

1.0423 

83.38 

0.6959 

5.206 

8 

5.9 

8.46 

1.0476 

94.28 

0.7868 

5.886 

9 

6.6 

9.52 

1 . 0529 

105.3 

0.8787 

6.573 

10 

7.3 

10.58 

‘ 1.0684 

116.4 

0.9716 

7.268 

11 ' 

8.0 

11.68 

1.0639 

127.7 

1.065 

7.970 

12 

8.7 

12.78 

1.0695 

139.0 

1.160 

8.680 

13 

9.4 

13.90 

1 . 0751 

150.5 

1.256 

9.397 

14 

10.1 

15.02 

1.0807 

162.1 

1.353 

10.12 

15 

10.8 

16.14 

1 . 0863 

173.8 

1.450 

10.85 

16 

11.5 

17.26 

1.0919 

185.6 

1.549 

11.59 

17 

12.2 

18.38 

1 .0975 

197.6 

1.649 

12.33 

18 

12.9 

19.50 

1.1031 

209.6 

1 .749 

13.08 

19 

13.6 

20.62 

1.1087. 

221.7 

1.851 

13.84 

20 

14.2 

21 .74 

1.1145 

234.0 

1 .953 

14.61 

21 

14.9 

22.90 

1.1204 

246.5 

2.057 

15.39 

22 

15.6 

24.08 

1.1263 

259.0 

2.162 

16.17 

23 

16.3 

25.26 

1.1322 

271.7 

2.268 

16.96 

24 

16.9 

26.44 

1.1381 

284.5 

2.374 

17.76 

25 

17.6 

27.62 

1.1440 

297.4 

2.482 

18.57 

26 

18.3 

28.80 

1.1499 

310.5 

2.591 

19.38 

27 

18.9 

29.98 

1.1558 

323.6 

2.701 

20.20 

28 

19.5 

31 .16 

1.1617 

336.9 

2.812 

21.03 

29 

20.2 

32.34 

1.1676 

350.3 

2.923 

21.87 

30 

20.8 

33.52 

1.1738 

363.9 

3.037 

22.72 

31 

21 .5 

34.76 

1.1800 

377.6 

3.151 

23.57 

32 

22.1 

36.00 

1.1862 

391.4 

3.267 

24.44 

33 

22.8 

37.24 

1.1924 

405.4 

3.383 

25.31 

34 

23.4 

38.48 

1.1986 

419.5 

3.501 

26.19 

35 

24.0 

39.72 

1.2048 

433.7 

3.620 

27.08 

36 

24.7 

40.96 

1.2110 

448.1 

3.739 

27.97 

37 

25.3 

42.20 

1.2172 

462.5 

3.860 

28.88 

38 

25.9 

43.44 

1.2234 

477.1 

3,982 

29.79 

39 

26.5 

44.68 

1 . 2297 

491.9 

4,105 

30.71 

40 

27.1 

45.94 

1.2362 

506.8 

4.230 

31.64 

41 

27.7 

47.24 

1.2427 

521.9 

4.356 

32.58 

42 

28.3 

48.54 

1.2492 

537.2 

4.483 

33.53 

43 

28.9 

49.84 

1.2558 

552.6 

4.611 

34.50 

44 

29.5 

51.16 

1.2624 

568.1 

4.741 

35.47 

45 

30.1 

52.48 

1 . 2690 

583.7 

4.872 

36.44 

46 

30.7 

53.80 

1.2756 

599.5 

5.003 

37.43 

47 

31.3 

55.12 

1 , 2822 

615.5 

5.136 

38.42 

48 

31 .9 

56.44 

1.2888 

631.5 

5.270 

39.43 

49 

32.5 

57.76 

1.2954 

647.7 

5.405 

40.44 

50 

33.1 

59.08 
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' STANNIC CHLORIDE 

D^sity of Aqueous Stannic Chloride Solutions at C. Computed from 
Values Given in the International Critical Tables. 


Specific 
Gra vi ty 

Weight of SnCU in solution 
express^ in 

Per Cent 
SnCU 

Degrees 

Grams per 
Liter 

Pounds per 
U. S. Gallon 

Pounds per 
Cubic Foot 

Baum6 

Twaddell 

1.007 

10.07 

0. 08404 

0.6287 

1 

1.0 

1.4 

1.015 

20.30 

0.1694 

1.267 

2 

2.1 

3.0 

1.031 

41.24 

0.3442 

2.575 

4 

4.4 

6.2 

1.047 

62.82 

0.5243 

3.922 

6 

6.5 

9.4 

1.064 

85.12 

0.7104 

5.314 

8 

8.7 

12.8 

1.081 

108.1 

0.9021 

6.749 

10 

10.9 

16.2 

1.099 

131.9 

1.101 

8.233 

12 

13.1 

19.8 

1.117 

156.4 

1.305 

9.763 

14 

15.2 

23.4 

1.135 

181.6 

1.516 

11.34 

16 

17.2 

27.0 

1.154 

207.7 

1.734 

12.97 

18 

19.4 

30.8 

1.173 

234.6 

1.958 

14.65 

20 

21.4 

34.6 

1.192 

262.2 

2.188 

16.37 

22 

23.4 

38.4 

1.212 

290.9 

2.428 

18.16 

24 

25.4 

42.4 

1.233 

320.6 

2.675 

20.01 

26 

27.4 

46.6 

1.255 

351.4 

2.933 

21.94 

28 

29.5 

51.0 

1 .278 

383.4 

3.200 

23.94 

30 

31.5 

55.6 

1.337 

468.0 

3.905 

29.21 

35 

36.6 

67.4 

1.403 

561.2 

4.683 

35.04 

40 

41.7 

80.6 

1.475 

663.8 

5.539 

41.44 

45 

46.7 

95.0 

1.555 

777.5 

6.489 

48.54 

50 

51.8 

111.0 

1.644 

904.2 

7.546 

56.45 

55 

56.8 

128.8 

1 .742 

1045 

8.723 

65.25 

60 

61.8 

148.4 

1.851 

1203 

10.04 

75.11 

65 

66.7 

170.2 

1.971 

1380 

11.51 

86.13 

70 

71.4 

194.2 


1 

Weight of SnCU’fillzO in 






solution expressed in 

Per Cent 

Degrees 

Specific 

Grams per Pounds per 

l^uunds per 

SnCL-h 



Gravity 

Liter 

IJ. S. Gallon 

Cubic Foot 

5 H 2 O 

Baum6 

Twaddell 

1.007 

13.55 

0.1131 

0.8460 

1.346 

1.0 

1.4 

1.015 

27.32 

0.2280 

1.706 

2.692 

2.1 

3.0 

1 .031 

55.50 

0.4632 

3.465 

5.383 

4.4 

6.2 

1 .047 

84.54 

0.7055 

5.278 

8.075 

6.5 

9.4 

1.064 

114.6 

0.9560 

7.151 

10.77 

8.7 

12.8 

1.081 

145.5 

1 .214 

9.082 

13.46 

10.9 

16.2 

1.099 

177.5 

1 .481 

11.08 

16.15 

13.1 

19.8 

1.117 

210.4 

1 .756 

13.14 

18.84 

15.2 

23.4 

1.135 

244.4 

2.040 

15.26 

21.53 

17.2 

27.0 

1.154 

279.5 

2.333 

17.45 

24.22 

19.4 

30.8 

1.173 

315.7 

2.635 

19.71 

26.92 

21.4 

34.6 

1.192 

352.9 

2.945 

22.03 

29.61 

23.4 

38.4 

1.212 

391.5 

3.267 

24.44 

32.30 

25.4 

42.4 

1.233 

431 .4 

3.600 

26.93 

34.99 

27.4 

46.6 

1.255 

472.9 

3.947 

29.52 

37.68 

29.5 

51.0 

1.278 

516.0 

4.306 

32.21 

40.37 

31.5 

55.6 

1.337 

629.7 

5.255 

39.31 

47.10 

36.6 

6'< .4 

1.403 

755.2 

6.303 

47.15 

53.83 

41 .7 

80.6 

1 .475 

893.2 

7.454 

55.77 

60.56 

46.7 

95.0 

1.556 

1046 

8.732 

65.32 

67.29 

51.8 

111.0 

1.644 

1217 

10.15 

75.97 

74.02 

56.8 

128.8 

1.742 

1407 

11.74 

87.81 

80.75 

61.8 

148.4 

1.851 

1619 

13.51 

101.1 

87.47 

66.7 

170.2 

1.971 

1857 

15.50 

115.9 

94.20 

71.4 

194.2 
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I 

STANNOUS CHLORIDE 


Density of Aqueous Stannous Chloride Solutions at C. Computed from 
Values Given in the International Critical Tables. 



Weifflit of SnCia in 

solution 






expressed in 



Degrees I 

Specific 

Grams per 

I^ounda per 

Pounds per 

Per Cent 



Gravity 

Liter 

IT. S. Gallon 

Cubic Foot 

SiiClz 

Baum6 

Twaddell 

1.0068 

10.07 

0.08402 

0.6285 

1 

1.0 

1.36 

1.0146 

20.29 

0.1693 

1.267 

2 

2.1 

2.92 

1.0306 

41.22 

0,3440 

2.574 

4 

4.3 

6.12 

1 . 0470 

62.82 

0.5243 

3.922 

6 

6.5 

9.40 

1.0638 

85.10 

0.7102 

5.313 

8 

8.7 

12.76 

1.0810 

108.1 

0.9021 

6.749 

10 

10.9 

16.20 

1.0986 

131.8 

1.100 

8.230 

12 

13.0 

19.72 

1.1167 

156.3 

1.305 

9.760 

14 

15.2 

23.34 

1.1353 

181.6 

1.516 

11.34 

16 

17.3 

27.06 

1 .1545 

207.8 

1.734 

12.97 

18 

19.4 

30.90 

1.1743 

234.9 

1.960 

14.66 

20 

21.5 

34.86 

1.1948 

262.9 

2.194 

16.41 

22 

23.6 

38.96 

1.2159 

291.8 

2.435 

18.22 

24 

25.8 

43.18 

1 . 2377 

321.8 

2.686 

20.09 

26 

27.8 

47.54 

1.2603 

352.9 

2.945 

22.03 

28 

29.9 

52.06 

1 . 2837 

385.1 

3.214 

24.04 

30 

32.0 

56.74 

1.3461 

471.1 

3.932 

29.41 

35 

37.3 

69.22 

1 .4145 

565.8 

4.722 

35.32 

40 

42.5 

82.90 

1 . 4897 

670.4 

5.594 

41.85 

45 

47.7 

97.94 

1 . 5729 

786.5 

6.563 

49.10 

50 

52.8 

114.58 

1.6656 

916.1 

7.645 

57.19 

55 

57.9 

133.12 

1 .7695 

1062 

8.860 

66.28 

60 

63.1 

153.90 

1.8865 

1226 

10.23 

76.55 

65 

68.1 

177.30 



Weight of SnClz*2H20 in solution 



— 



expressed in 


Per Cent 

Degrees | 

Specific 

Grams per 

Pounds per 

Pounds per 

SnCl4 + 



Gravity 

Liter 

U. S. Gallon 

Cubic ,Foot 

2 H 2 O 

Baumfi 

Twaddell ; 

1.0068 

11.98 

0.09999 

0.7480 

1.190 

1.0 

1.36 ? 

1.0146 

24.15 

0.2015 

1.508 

2.380 

2.1 

2.92 

1.0306 

49.06 

0.4094 

3.063 

4.760 

4.3 

6.12 

1 .0470 

74.76 

0.6239 

4.667 

7.140 

6.5 

9.40 

1 .0638 

101.3 

0.8452 

6,323 

9.521 

8.7 

12.76 

1.0810 

128.6 

1.074 

8.031 

11.90 

10.9 

16.20 

1 .0986 

156.9 

1.309 

9.795 

14.28 

13.0 

19.72 

1.1167 

186.1 

1.553 

11.62 

16.66 

15.2 

23.34 

1.1353 

216.2 

1.804 

13.50 

19.04 

17.3 

27.06 

1.1545 

247.3 

2.064 

15.44 

21.42 

19.4 

30.90 

1.1743 

279.5 

2.333 

17.45 

23.80 

21.5 

34.86 

1.1948 

312.8 

2.611 

19.53 

26.18 

23.6 

38.96 

1.2159 

347.3 

2.898 

21.68 

28.56 

25.8 

43.18 

1.2377 

383.0 

3.196 

23.91 

30.94 

27.8 

47.54 

1 . 2603 

420.0 

3.505 

26.22 

33.32 

29.9 

52.06 

1 .2837 

458.3 

3.825 

28.61 

35.70 

32.0 

56.74 

1.3461 

560.7 

4.679 

35.00 

41.65 

37.3 

69.22 , 

1 .4145 

673.3 

5.619 

42.04 

47.60 

42.5 

82.90 

1.4897 

797.8 

6.658 

49.81 

53,55 

47.7 

97.94 

1.5729 

935.9 

7.811 

58.43 

59.50 

52.8 

114.58 

1.6656 

1090 

9.098 

68.06 

65.45 

57.9 

133.12 i 

1.7695 

1263 

10.54 

78.88 

71.40 

63.1 

153.90 

1.8865 

1459 

12.18 

91.10 

77.35 

68.1 

177.30 
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SUCROSE 

Density of Aqueous Sucrose Solutions at C. Computed from the Viiltics 

of Plato. 



Weight of CoHazOti in solution 






expressed in 



Degrees 

Specific 

Grams per 

Pounds per 

Pounds per 

Per Cent 



Gravity 

Liter 

U. S. Gallon 

Cubic F’oot 

CizHzzOii 

Baum6 

Twaddell 

0.9982 




0 



1 . 0021 

10.02 

0.08363 

0.6256 

1 

0.3 

0.42 

1 . 0060 

20.12 

0.1679 

1.256 

2 

0.9 

1.20 

1 . 0099 

30.30 

0.2528 

1.891 

3 

1.4 

1.98 

1.0139 

40.56 

0.3385 

2.532 

4 

2.0 

2.78 

1 .0179 

50.90 

0.4247 

3.177 

5 

2.5 

3.58 

1.0219 

61.31 

0.5117 

3.828 

6 

3.1 

4.38 

1 . 0259 

71.81 

0.5993 

4.483 

7 

3.7 

5.18 

1 . 0299 

82.39 

0.6876 

5.144 

8 

4.2 

5.98 

1 .0340 

93.06 

0.7766 

5.810 

9 

4.8 

6.80 

1.0381 

103.8 

0.8663 

6.481 

10 

5.3 

7.62 

1 . 0423 

114.7 

0.9568 

7.158 

11 

5.9 

8.46 

1 . 0465 

125.6 

1.048 

7.840 

12 

6.4 

9.30 

1 . 0507 

136.6 

1.140 

8.527 

13 

7.0 

10.14 

1.0549 

147.7 

1.232 

9.220 

14 

7.6 

10.98 

1 . 0592 

158.9 

1.326 

9.919 

15 

8.1 

11.84 

1 . 0635 

170.2 

1.420 

10.62 

16 

8.7 

12.70 

1 . 0678 

181.5 

1 .515 

11.33 

17 

9.2 

13.56 

1.0721 

193.0 

1.610 

12.05 

18 

9.7 

14.42 

1 . 0765 

204.5 

1.707 

12.77 

19 

10.3 

15.30 

1 .0810 

216.2 

1.804 

13.50 

20 

10.9 

16.20 

1 . 0854 

227.9 

1 .902 

14.23 

21 

11.4 

17.08 

1 . 0899 

239.8 

2.001 

14.97 

22 

12.0 

17.98 

1 . 0944 

251 .7 

2.101 

15.71 

23 

12.5 

18.88 

1 . 0990 

263.8 

2.201 

16.47 

24 

13.1 

19.80 

1.1036 

275.9 

2.302 

17.22 

25 

13.6 

20.72 

1.1082 

288.1 

2.405 

17.99 

26 

14.2 

21 .64 

1.1128 

300.5 

2.507 

18.76 

27 

14.7 

22.56 

1.1175 

312.9 

2.611 

19.53 

28 

15.2 

23.50 

1.1222 

325.4 

2.716 

20.32 

29 

15.8 

24.44 

1.1270 

338.1 

2.822 

21.11 

30 

16.3 

25.40 

1 .1318 

350.9 

2.928 

21 .90 

31 

16.9 

26.36 

1.1366 

363.7 

3.035 

22.71 

32 

17.4 

27.32 

1.1415 

376.7 

3.144 

23.52 

33 

18.0 

28.30 

1.1463 

389.7 

3.253 

24.33 

34 

18.5 

29.26 

1 .1513 

403.0 

3.363 

25.16 

35 

19.1 

30.26 

1 . 1 562 

416.2 

3.474 

25.99 

36 

19.6 

31.24 

1 .1612 

429.6 

3.586 

26.82 

37 

20.1 

32.24 

1.1663 

443.2 

3.699 

27.67 

38 

20.7 

33.26 

1.1713 

456.8 

3.812 

28.52 

39 

21.2 

34.26 

1.1764 

470.6 

3.927 

29.38 

40 

21.7 

35.28 

1.1816 

484.5 

4.043 

30.24 

41 

22.3 

36.32 

1.1868 

498.5 

4.160 

31.12 

42 

22.8 

37.36 

1.1920 

512.6 

4.278 

32.00 

43 

23.4 

38.40 

1.1972 

526.8 

4.396 

32.89 

44 

23.9 

39.44 

1.2025 

541.1 

4.516 

33.78 

45 

24.4 

40.50 

1 . 2079 

555.6 

4.637 

34.69 

46 

25.0 

41.58 

1.2132 

570.2 

4.759 

35.60 

47 

25.5 

42.64 

1.2186 

584.9 

4.881 

36.52 

48 

26.0 

43.72 

1.2241 

599.8 

5.006 

37.45 

49 

26.5 

44.82 

1 .2296 

614.8 

5.131 

38.38 

50 

27.1 

45.92 

1 .2351 

629.9 

5.257 

39.32 

51 

27.6 

47.02 

1.2406 

645.1 

5.384 

40.27 

52 

28.1 

48.12 

1.2462 

660.5 

5.512 

41 .23 

53 

28.6 

49.24 

1 .2519 

676.0 

5.642 

42.20 

54 

29.2 

50.38 

1 . 2575 

691.6 

5.772 

43.18 

55 

29.7 

51.50 


{Completed on following page,) 






SUCROSE (Continued) 


Weight of C 12 H 22 O 1 j in solution 

express^ in Degrees 


Specific 

Grains per 

Pounds per 

Pounds per 

Per Cent 



Gravity 

Liter 

U. S. Gallon 

Cubic Foot 

Ci2H220n 

Baum6 

Twaddell 

1 . 2632 

707.4 

5.903 

44.16 

56 

30.2 

52.64 

1 . 2690 

723.3 

6.036 

45.16 

57 

30.7 

53.80 

1 . 2748 

739.4 

6.170 

46.16 

58 

31.3 

54.96 

1.2806 

755.6 

6.305 

47.17 

59 

31.8 

56.12 

1 . 2865 

771.9 

6.442 

48.19 

60 

32.3 

57.30 

1 . 2924 

788.4 

6.579 

49.22 

61 

32.8 

58.48 

1 . 2983 

804.9 

6.718 

50.25 

62 

33.3 

59.66 

1 . 3043 

821 .7 

6.857 

51.30 

63 

33.8 

60.86 

1.3103 

838.6 

6.998 

52.35 

64 

34.3 

62.06 

1.3163 

855.6 

7.140 

53.41 

65 

34.8 

63.26 

1 . 3224 

872.8 

7.284 

54.49 

66 

35.3 

64.48 

1 . 3286 

890.2 

7.429 

55.57 

67 

35.9 

65.72 

1 . 3347 

907.6 

7.574 

56.66 

68 

36.4 

66.94 

1 . 3409 

925.2 

7.721 

57.76 

69 

36.9 

68.18 

1 . 3472 

943.0 

7.870 

58.87 

70 

37.4 

69.44 

1 .3535 

961.0 

8.020 

59.99 

71 

37.9 

70.70 

1 . 3598 

979.1 

8.171 

61.12 

72 

38.4 

71.96 

1 . 3661 

997.3 

8.322 

62.26 

73 

38.9 

73.22 

1 . 3725 

1016 

8.476 

63.41 

74 

39.4 

74.50 

1.3790 

1034 

8.631 

64.57 

75 

39.9 

75.80 

1.3854 

1053 

8.787 

65.73 

76 

40.3 

77.08 

1 . 3920 

1072 

8.945 

66.91 

77 

40.8 

78.40 

1 . 3985 

1091 

9.103 

68.10 

78 

41.3 

79.70 

1.4051 

1110 

9.264 

69.30 

79 

41.8 

81.02 

1.4117 

1129 

9.425 

70.51 

80 

42.3 

82.34 

1.4184 

1149 

9.588 

71.73 

81 

42.8 

83.68 

1.4251 

1169 

9.752 

72.95 

82 

43.2 

86.02 

1.4318 

1188 

9.918 

74.19 

83 

43.7 

86.36 

1.4386 * 

1208 

10.08 

75.44 

84 

44.2 

87.72 

1.4454 

1229 

10.25 

76.70 

85 

44.7 

89.08 

1 . 4522 

1249 

10.42 

77.97 

86 

45.1 

90.44 

1.4591 

1269 

10.59 

79.25 

87 

45.6 

91.82 

1 .4660 

1290 

10.77 

80.54 

88 

46.1 

93.20 

1.4730 

1311 

10.94 

81.84 

89 

46.6 

94.60 

1 . 4800 

1332 

11.12 

83.16 

90 

47.0 

96.00 

1.4870 

1353 

11.29 

84.48 

91 

47.5 

97.40 

1.4941 

1375 

11.47 

85.81 

92 

48.0 

98.82 

1.5012 

1396 

11.65 

87.16 

93 

48.4 

100.24 

1.5083 

1418 

11.83 

88.51 

94 

48.9 

101.66 

1.5155 

1440 

12.02 

89.88 

95 

49.3 

103.10 

1.5227 

1462 

12.20 

91.26 

96 

49.8 

104.54 

1 . 5299 

1484 

12.38 

92.65 

97 

50.2 

105.98 

1.5372 

1506 

12.57 

94.05 

98 

50.7 

107.44 

1.5445 

1529 

12.76 

95.46 

99 

51.1 

108.90 

1.5518 

1552 

12.95 

96.88 

100 

51.6 

110.36 


SULFURIC ACID 

Specific Gravity of Aqueous Sulfuric Acid Solutions Adopted 1904 as Stand- 
ard by the Manufacturing Chemists’ Association of the United States. 
Authorities: W. C. Ferguson; H. P. Talbot. 

Specific Gravity determinations were made at 60° F., compared with water at 60°F. 
From the Specific Gravities, the corresponding degrees Baum^ were calculated by 
the following formula : 1 . - 

Baum6 = 145 - - • 

Sp. Gr. 
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SULFURIC ACID (Continued) 

Baum^ Hydrometers for use with this table must be ^aduated by the above 
iormula, which formula should always be printed on the scde. 

66° Baum6 = Sp. Gr. 1.8354. 

1 cu. ft. water at 60° F. weighs 62.37 lbs. avoirdupois. 

Atomic weights from F. W. Clarke’s table of 1901. O = 16. 



H2SO4 = 

100 per cent 



H^S04 

0. V. 

60° 

0. V. 

93.19 

100.00 

119.98 

60° 

77.67 

83.35 

100.00 

50° 

62.18 

66.72 

80.06 


Acids stronger than 66° Be should have their percentage compositions determined 
by chemical analysis. 

* Calculated from Pickering’s results, Journal of I^ndon Chemical Society, vol. 
57, p. 363. 


Be° 

Sp. Gr. 

Tw.° 

P(',r Cent 
H2S()4 

Weight of 1 cu.ft. 
in lbs. Av. 

Per Cent 
0 . V. 

Pounds 0 . V, 
in 1 cu. ft. 

♦Freezing 
(Melting) Point 

0 

1 . 0000 

0.0 

0.00 

62.37 

0.00 

0.00 

32.0° F. 

1 

1 . 0069 

1 .4 

1.02 

62.80 

1.09 

0.68 

31.2° F. 

2 

1.0140 

2.8 

2.08 

63.24 

2.23 

1.41 

30.5° F. 

3 

1.0211 

4.2 

3.13 

63.69 

3.36 

2.14 

29.8° F. 

4 

1 . 0284 

5.7 

4.21 

64.14 

4.52 

2.90 

28.9° F. 

5 

1 . 0357 

7.1 

5.28 

64.60 

5.67 

3.66 

28.1°F. 

6 

1 . 0432 

8.6 

6.37 

65.06 

6.84 

4.45 

27.2° F, 

7 

1 . 0507 

10.1 

7.45 

65.53 

7.99 

5.24 

26.3° F. 

8 

1 . 0584 

11.7 

8.55 

66.01 

9.17 

6.06 

25.1°F. 

9 

1 .0662 

13.2 

9.66 

66.50 

10.37 

6.89 

24.0° F. 

10 

1 . 0741 

14.8 

10.77 

66.99 

11.56 

7.74 

22.8° F. 

11 

1.0821 

16.4 

11.89 

67.49 

12.76 

8.61 

21 . 5° F. 

12 

1 . 0902 

18.0 

13.01 

68.00 

13.96 

9.49 

20.0° F. 

13 

1 . 0985 

19.7 

14.13 

68.51 

15.16 

10.39 

18.3° F. 

14 

1.1069 

21 .4 

15.25 

69.04 

16.36 

11.30 

16.6° F. 

15 

1 . 1 1 54 

23.1 

16.38 

69.57 

17.58 

12.23 

14.7° F. 

16 

1.1240 

24.8 

17.53 

70.10 

18.81 

13.19 

12.6° F. 

17 

1.1328 

26.6 

18.71 

70.65 

20.08 

14.18 

10.2° F. 

18 

1.1417 

28.3 

19.89 

71 .21 

21.34 

15.20 

7 . 7° F. 

19 

1 . 1 508 

30.2 

21.07 

71.78 

22.61 

16.23 

4.8° F. 

20 

1.1600 

32.0 

22.25 

72.35 

23.87 

17.27 

+ 1.6°F. 

21 

1.1694 

33.9 

23.43 

72.94 

25.14 

18.34 

— 1 . 8° F. 

22 

1.1789 

35.8 

24.61 

73.53 

26.41 

19.42 

— 6.0° F. 

23 

1.1885 

37.7 

25.81 

74.13 

27.69 

20.53 

—1 1 ° F. 

24 

1.1983 

39.7 

27.03 

74.74 

29.00 

21.68 

—16 °F. 

25 

1.2083 

41.7 

28.28 

75.36 

30.34 

22.87 

— 23 ° F. 

26 

1 .2185 

43.7 

29.53 

76.00 

31.69 

24.08 

—30 ° F. 

27 

1 . 2288 

45.8 

30.79 

76.64 

33.04 

25.32 

—39 °F. 

28 

1.2393 

47.9 

32.05 

77.30 

34.39 

26.58 

—49 ° F. 

29 

1 . 2500 

50.0 

33.33 

77.96 

35.76 

27.88 

—61 ° F. 

30 

1 . 2609 

52.2 

34.63 

78.64 

37.16 

29.22 

—74 ° F. 

31 

1.2719 

54.4 

35.93 

79.33 

38,55 

30.58 

—82 ° F. 

32 

1.2832 

56.6 

37.26 

80.03 

39.98 

32.00 

—96 ° F. 

33 

1.2946 

58.9 

38.58 

80.74 

41 40 

33.42 

—97 ° F. 

34 

1 . 3063 

61.3 

39.92 

81.47 

42 83 

34.90 

—91 ° F. 

35 

1.3182 

63.6 

41 .27 

82.22 

44.28 

36.41 

—81 ° F. 

36 

1 . 3303 

66.1 

42.63 

82.97 

45.74 

37.95 

—70 ° F. 

37 

1 . 3426 

68.5 

43.99 

83.74 

47.20 

39.53 

—60 ° F. 

38 

1.3551 

71.0 

45.35 

84.52 

48.66 

41 .13 

—53 ° F. 

39 

1 . 3679 

73.6 

46.72 

85.32 

50.13 

42.77 

—47 ° F. 

40 

1.3810 

76.2 

48.10 

86.13 

51.61 

44.45 

—41 ° F. 

41 

1 . 3942 

78.8 

49.47 

86.96 

53.08 

46.16 

—35 ° F. 

42 

1 . 4078 

81.6 

50.87 

87.80 

54.58 

47.92 

—31 ° F. 

43 

1.4216 

84.3 

62.26 

88.67 

56.07 

49.72 

—27 ° F. 

44 

1.4356 

87.1 

53.66 

89.54 

57.58 

51.56 

—23 °F. 


(.Continued on following page,) 
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SULFURIC ACID (Continued) 

Per Cent Weight of 1 cu.ft. Per Cent Pounds O. V. *Free 2 ing 
Be° Sp. Gr. Tw.** H 2 SQ 4 in lbs. Av, Q. V. in 1 cu. ft. (Melting) Point 

45 1.4500 90.0 55.07 ^ 90.44 59.09 53.44 —20 ° F. 

46 1.4646 92.9 56.48 91.35 60.60 55.36 —14 ° F. 

47 1.4796 95.9 57.90 92.28 62.13 57.33 —15 ° F. 

48 1.4948 99.0 59.32 93.23 63.65 59.34 —18 ° F. 

49 1.5104 102.1 60.75 94.20 65.18 61.40 —22 ° F. 

50 1.5263 105.3 62.18 95.20 66.72 63.52 —27 ® F. 

61 1.5426 108.5 63.66 96.21 68.31 65.72 —33 ° F. 

52 1.5591 111.8 65.13 97.24 69.89 67.96 —39 ° F. 

53 1.5761 115.2 66.63 98.30 71.50 70.28 —49 ® F. 

54 1.5934 118.7 68.13 99.38 73.11 72.66 —59 ° F. 

55 1.6111 122.2 69.65 100.48 74.74 75.10 

56 1.6292 125.8 71.17 101.61 76.37 77.60 

57 1.6477 129.5 72.75 102.77 78.07 80.23 

58 1.6667 133.3 74.36 103.95 79.79 82.95 

59 1.6860 137.2 75.99 105.16 81.54 85.75 


60 

1.7059 

141 .2 

77.67 

106.40 

83.35 

88.68 

+ 12.6® F. 

61 

1.7262 

145.2 

79.43 

107.66 

85.23 

91 .76 

27.3° F. 

62 

1.7470 

149.4 

81.30 

108.96 

87.24 

95.06 

39.1° F. 

63 

1 . 7683 

153.7 

83.34 

110.29 

89.43 

98.63 

46.1°F. 

64 

1.7901 

158.0 

85.66 

111.65 

91.92 

102.63 

46.4° F. 

641/4 

1 .7957 

159.1 

86.33 

112.00 

92.64 

103.75 

43.6° F. 

641/2 

1.8012 

160.2 

87.04 

112.34 

93.40 

104.93 

41.1°F. 

643/4 

1 . 8068 

161.4 

87.81 

112.69 

94.23 

106.19 

37.9° F. 

65 

1.8125 

162.5 

88.65 

113.05 

95.13 

107.54 

33.1° F. 

651/4 

1.8182 

163.6 

89.55 

113.40 

96.10 

108.97 

24.6° F. 

651/2 

1 . 8239 

164.8 

90.60 

113.76 

97.22 

110.60 

13.4° F. 

653/4 

1 . 8297 

165.9 

91.80 

114.12 

98.51 

112.42 

— 1 °F. 

66 

1.8354 

167.1 

93.19 

114.47 

100.00 

114.47 

—29 ° F. 


APPROXIMATE BOILING POINTS 

Per Cent 

Pounds 60° 

Per Cent 

Pounds 50‘ 


50° B6, 295° F, 

60° 

in 1 cu. ft. 

50° 

in 1 cu, ft. 


60° B6, 386° F. 

61.93 

53.34 

77.36 

66.63 


61° B6, 

400° F. 

63.69 

55.39 

79.56 

69.19 


62° B6, 

415° F. 

65.50 

57.50 

81.81 

71.83 


63° B6, 

432° F. 

67.28 

59.66 

84.05 

74.53 


64° B6, 451° F. 

69.09 

61.86 

86.30 

77.27 


65° B6, 485° F. 






66° B6, 

538° F. 

70.90 

64.12 

88.56 

80.10 




72.72 

66.43 

90.83 

82.98 


FIXED 1 

POINTS 

74.55 

68.79 

93.12 

.85.93 


Per Cent 

Per Cent 

76.37 

71.20 

95.40 

^8.94 

Sp. Gr. 

H 2 SO 4 

Sp. Gr. H 2 SO 4 

78.22 

73.68 

97.70 

92.03 

1 . 0000 

.00 

1.5281 62.34 

80.06 

76.21 

100.00 

95.20 

1 . 0048 

.71 

1.5440 63.79 

81.96 

78.85 

102.38 

98.50 

1 . 0347 

5.14 

1.5748 66.51 

83.86 

81.54 

104.74 

101 .85 

1 . 0649 

9.48 

1.6272 71.00 

85.79 

84.33 

107.15 

105.33 

1.0992 

14.22 

1.6679 74.46 

87.72 

87.17 

109.57 

108.89 

1.1353 

19.04 

1.7044 77.54 

89.67 

90.10 

112.01 

112.55 

1.1736 

23.94 

1.7258 79.40 

91.63 

93 11 

114.46 

116.30 

1.2105 

28.55 

1 . 7472 81 . 32 

93.67 

96.26 

117.00 

120.24 

1 .2513 

33.49 

1.7700 83.47 

95.74 

99.52 

119.59 

124.31 

1.2951 

38.64 

1.7959 86.36 

97.84 

102.89 

122.21 

128.52 

1.3441 

44.15 

1.8117 88.53 

100.00 

106.40 

124.91 

132,91 

1 . 3947 

49.52 

1.8194 89.75 

102.27 

110. 10 

127.74 

137.52 

1.4307 

53.17 

1.8275 91.32 

104.67 

114.05 

130.75 

142.47 

1 . 4667 

56.68 

1.8354 93.19 

107.30 

118.34 

134.03 

147.82 

1 . 4822 

58. 14 


110.29 

123. 14 

137.76 

153.81 

ALLOWANCE FOF 

1 TEMPERATURE 

111.15 

124.49 

138.84 

155.50 

At 10° B6, 

.029° B6 or .00023 Sp. Gr.= 1° F. 

112.06 

125.89 

139.98 

157.25 

At 20° B6, 

.036° B6 or .00034 Sp. Gr.= 1° F. 

113.05 

127.40 

141.22 

159.14 

At 30° B6, 

.035° B6 or .00039 Sp. Gr.= 1° F. 

114.14 

129.03 

142.57 

161.17 

At 40° B6, 

.031° B6 or ,00041 Sp. Gr.= 1° F. 

115.30 

130.75 

144.02 

163.32 

At 50° B6, 

.028° B6 or .00045 Sp. Gr.= 1° F. 





At 60° B6, 

.026° B 601 

r .00053 Sp. Gr.= 1° F. 

116.65 

132.70 

145.71 

165.76 

At 63° B6. 

. 026° B4 01 

r .00057 Sp. Gr.= 1° F. 

118.19 

134.88 

147.63 

168.48 

At 66° B6. 

. 0235°B6 or . 00054 Sp. Gr.= 1° F. 

119.98 

137.34 

149.87 

171.66 


} Below 
—40 
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SULFURIC ACID 


Density of Aqueous Sulfuric Acid Solutions at C. Computed from Values 
Given in the International Critical Tables. 



Weight of II 2 SO 4 in solution expresserl in 


Degrees 

Specific 

Grams per 

Pounds per 

Pounds per 





(iravity 

Liter 

IJ. S. Gallon 

(>ubic Foot 

N 

% 

Baum6 

Twaddell 

1 . 0051 

10.05 

0.08388 

0.6275 

0.205 

1 

0.7 

1.02 

1 .0118 

20.24 

0.1689 

1 . 263 

0.413 

2 

1 .7 

2.36 

1.0184 

30.55 

0.2550 

1.907 

0.623 

3 

2.6 

3.68 

1 . 0250 

41.00 

0.3422 

2.560 

0.836 

4 

3.5 

5.00 

1.0317 

51 .59 

0.4305 

3.220 

1.05 

5 

4.5 

6.34 

1 . 0385 

62.31 

0.5200 

3.890 

1.27 

6 

5.4 

7.70 

1 . 0453 

73.17 

0.6106 

4.568 

1 .49 

7 

6.3 

9.06 

1 . 0522 

84.18 

0.7025 

5.255 

1.72 

8 

7.2 

10.44 

1.0591 

95.32 

0.7955 

5.951 

1.94 

9 

8.1 

11.82 

1.0661 

106.6 

0.8897 

6.656 

2.17 

10 

9.0 

13.22 

1.0731 

118.0 

0.9851 

7.369 

2.41 

11 

9.9 

14.62 

1 . 0802 

129.6 

1.082 

8.092 

2.64 

12 

10.8 

16.04 

1.0874 

141.4 

1.180 

8.825 

2.88 

13 

11.7 

17.48 

1 . 0947 

153.3 

1.279 

9.568 

3.13 

14 

12.5 

18.94 

1.1020 

165.3 

1.379 

10.32 

3.37 

15 

13.4 

20.40 

1.1094 

177.5 

1.481 

11.08 

3.62 

16 

14.3 

21 .88 

1.1168 

180.9 

1.584 

11.85 

3.87 

17 

15.2 

23.36, 

1.1243 

202.4 

1.689 

12.63 

4.13 

18 

16.0 

24.86 

1.1318 

215.0 

1.795 

13.43 

4.38 

19 

16.9 

26.36 

1.1394 

227.9 

1.902 

14.23 

4.65 

20 

17.7 

27.88 

1.1471 

240.9 

2.010 

15.04 

4.91 

21 

18.6 

29.42 

1.1548 

254.1 

2.120 

15.86 

5.18 

22 

19.4 

30.96 

1.1626 

267.4 

2.232 

16.69 

5.45 

23 

20.3 

32.52 

1.1704 

280.9 

2.344 

17.54 

5.73 

24 

21 .1 

34.08 

1.1783 

294.6 

2.458 

18.39 

6.01 

25 

21.9 

35.66 

1.1862 

308.4 

2.574 

19.25 

6.29 

26 

22.8 

37.24 

1.1942 

322.4 

2.691 

20.13 

6.57 

27 

23.6 

38.84 

1.2023 

336.6 

2.809 

21.02 

6.86 

28 

24.4 

40.46 

1.2104 

351.0 

2.929 

21.91 

7.16 

29 

25.2 

42.06 

1.2185 

365.6 

3.051 

22.82 

7.46 

30 

26.0 

43.70 

1.2267 

380.3 

3.174 

23.74 

7.76 

31 

26.8 

45.34 

1 . 2349 

395.2 

3.298 

24.67 

8.06 

32 

27.6 

46.98 

1.2432 

410.3 

3.424 

25.61 

8.37 

33 

28.4 

48.64 

1 .2515 

425.5 

3.551 

26.56 

8.68 

34 

29.1 

50.30 

1 . 2599 

441.0 

3.680 

27.53 

8.99 

35 

29.9 

51.98 

1 . 2684 

456.6 

3.811 

28.51 

9.31 

36 

30.7 

53.68 

1.2769 

472.5 

3.943 

29.50 

9.64 

37 

31.4 

55.38 

1.2855 

488.5 

4.077 

30.50 

9.96 

38 

32.2 

57.10 

1.2941 

504.7 

4.212 

31.51 

10.3 

39 

33.0 

58.82 

1.3028 

521.1 

4.349 

32.53 

10.6 

40 

33.7 

60.56 

1.3.116 

537.8 

4.488 

33.57 

11.0 

41 

34.5 

62.32 

1.3205 

554.6 

4.628 

34.62 

11.3 

42 

35.2 

64.10 

1 . 3294 

571.6 

4.771 

35.69 

11.7 

43 

35.9 

65.88 

1 . 3384 

588.9 

4.915 

36.76 

12.0 

44 

36.7 

67.68 

1 . 3476 

606.4 

5.061 

37.86 

12.4 

45 

37.4 

69.52 

1 . 3569 

624.2 

5.209 

38.97 

12.7 

46 

38.1 

71.38 

1.3663 

642.2 

5.359 

40.09 

13.1 

47 

38.9 

73.26 

1 . 3758 

660.4 

5.511 

41.23 

13.5 

48 

39.6 

75.16 

1 . 3854 

678.8 

5.665 

42.38 

13.8 

49 

40.3 

77.06 

1.3951 

697.6 

5.821 

43.55 

14.2 

50 

41 . 1 

79.02 

1 .4049 

716.5 

5.979 

44.73 

14.6 

51 

41.8 

80.96 

1 .4148 

735.7 

6.140 

45.93 

15.0 

52 

42.5 

82.96 

1 .4248 

755.1 

6.302 

47.14 

15.4 

53 

43.2 

84.96 

1.4350 

774.9 

6.467 

48.38 

15.8 

54 

44.0 

87.00 

1.4453 

794.9 

6.634 

49.63 

16.2 

55 

44.7 

89.06 


(Completed on follo<ujing page,) 
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[SULFURIC ACID (Continued) 



Weight of H 2 SO 4 

in solution expressed in 


Degrees 

Speci6c 

Gravity 

Grams per 
Liter 

Pounds per 
U. S. (Gallon 

Pounds i>er 
Cubic Foot 

N 

% 

Baum6 

Twaddell 

1 . 4557 

815.2 

6.803 

50.89 

16.6 

56 

45.4 

91.14 

1.4662 

835.7 

6.975 

52.17 

17.0 

57 

46.1 

93.24 

1.4768 

856.5 

7.148 

53.47 

17.5 

58 

46.8 

95.36 

1.4875 

877.6 

7.324 

54.79 

1/.9 

59 

47.5 

97.50 

1.4983 

899.0 

7.502 

56.12 

18.3 

60 

48.2 

99.66 

1.5091 

920.6 

7.682 

57.47 

18.8 

61 

48.9 

101 .82 

1 . 5200 

942.4 

7.865 

58.83 

19.2 

62 

49.6 

104.00 

1.5310 

964.5 

8.049 

60.22 

19.7 

63 

50.3 

106.20 

1.5421 

986.9 

8.236 

61.61 

20.1 

64 

51 .0 

108.42 

1 . 5533 

1010 

8.426 

63.03 

20.6 

65 

51.7 

110.66 

1 . 5646 

1033 

8.618 

64.47 

21.1 

66 

52.3 

112.92 

1 . 5760 

1056 

8.812 

65.92 

21.5 

67 

53.0 

115.20 

1 . 5874 

1079 

9.008 

67.39 

22.0 

68 

53.7 

117.48 

1 . 5989 

1103 

9.207 

68.88 

22.5 

69 

54.3 

119.78 

1.6105 

1127 

9.408 

70.38 

23.0 

70 

55.0 

122.10 

1 .6221 

1152 

9.611 

71 .90 

23.5 

71 

55.6 

124.42 

1 . 6338 

1176 

9.817 

73.44 

24.0 

72 

56.3 

126.76 

1.6456 

1201 

10.03 

75.00 

24.5 

73 

56.9 

129.12 

1 . 6574 

1226 

10.24 

76.57 

25.0 

74 

57.5 

131 .48 

1 .6692 

1252 

10.45 

78.16 

25.5 

75 

58.1 

133.84 

1.6810 

1278 

10.66 

79.76 

26.1 

76 

58.7 

136.20 

1 . 6927 

1303 

10.88 

81.37 

26.6 

77 

59.3 

138.54 

• 1.7043 

1329 

11.09 

82.99 

27.1 

78 

59.9 

140.86 

1.71v58 

1355 

11.31 

84.62 

27.6 

79 

60.5 

143.16 

1 . 7272 

1382 

11.53 

86.26 

28.2 

80 

61.1 

145.44 

1 . 7383 

1408 

11.75 

87.90 

28.7 

81 

61.6 

147.66 

1.7491 

1434 

11.97 

89.54 

29.2 

82 

62.1 

149.82 

1 . 7594 

1460 

12.19 

91.17 

29.8 

83 

62.6 

151 .88 

1.7693 

1486 

12.40 

92.78 

30.3 

84 

63.0 

153.86 

1 . 7786 

1512 

12.62 

94.38 

30.8 

85 

63.5 

155.72 

1 . 7872 

1537 

12.83 

95.95 

31.3 

86 

63.9 

157.44 

1.7951 

1562 

13.03 

97.50 

31.9 

87 

64.2 

1 59 . 02 

1 .8022 

1586 

13.24 

99.01 

32.3 

88 

64.5 

160.44 

1 . 8087 

1610 

13.43 

100.5 

32.8 

89 

64.8 

161 .74 

1.8144 

1633 

13.63 

101 .9 

33.3 

90 

65.1 

162.88 

1.8195 

1656 

13.82 

103.4 

33.8 

91 

65.3 

163.90 

1.8240 

1678 

14.00 

104.8 

34.2 

92 

65.5 

164.30 

1.8279 

1700 

14.19 

106.1 

34.7 

93 

65.7 

165.58 

1.8312 

1721 

14.37 

107.5 

35.1 

94 

65.8 

166.24 

1.8337 

1742 

14.54 

108.8 

35.5 

95 

65.9 

166.74 

1.8355 

1762 

14.71 

110.0 

35.9 

96 

66.0 

167.10 

1 .8364 

1781 

14.87 

111.2 

36.3 

97 

66.0 

167.28 

1.8361 

1799 

15.02 

112.3 

36.7 

98 

66.0 

167.22 

1.8342 

1816 

15.15 

113.4 

37.0 

99 

65.9 

166.84 

1 . 8305 

1831 

15.28 

114.3 

37.3 

100 

65.8 

166.10 




SULFURIC ACID, asSOj (Continued) 


1S41 


I 

Specific 

Gravity 

Weight of SO 3 in solution 
expressed in 

Per Cent 
SO 3 

Deg 

rees 

Grams per 
Liter 

Pounds per 

U. S. Gafion 

Pounds per 
Cubic Foot 

Baum 6 

TwaddeU 

' 1 . 0250 

33.47 

0.2793 

2.089 

3.265 

3.5 

5.00 

1.0317 

42.11 

0.3514 

2.629 

4.082 

4.5 

6.34 

1 . 0385 

50.86 

0.4245 

3.175 

4.898 

5.4 

7.70 

1.0453 

59.73 

0.4985 

3.729 

5.714 

6.3 

9.06 

1.0522 

68.71 

0.5734 

4.290 

6.530 

7.2 

10.44 

1 . 0591 

77.81 

0.6494 

4.858 

7.347 

8.1 

11 .82 

1 . 0661 

87.03 

0.7263 

5.433 

8.163 

9.0 

13.22 

1.0731 

96.36 

0.8041 

6.016 

8.979 

9.9 

14.62 

1.0802 

105.8 

0.8831 

6.606 

9.796 

10.8 

16.04 

1 . 0874 

115.4 

0.9630 

7.204 

10.61 

11.7 

17.48 

1 . 0947 

125.1 

1.044 

7.810 

11.43 

12.5 

18.94 

1 . 1 020 

134.9 

1.126 

8.424 

12.24 

13.4 

20.40 

1.1094 

144.9 

1.209 

9.046 

13.06 

14.3 

21.88 

1.1168 

155.0 

1.293 

9.676 

13.88 

15.2 

23.36 

1.1243 

165.2 

1.379 

10.31 

14.69 

16.0 

24.86 

1.1318 

175.5 

1.465 

10.96 

15.51 

16.9 

26.36 

1 . 1 394 

186.0 

1.552 

11.61 

16.33 

17.7 

27.88 

1.1471 

196.6 

1.641 

12.28 

17.14 

18.6 

29.42 

1.1548 

207.4 

1.731 

12.95 

17.96 

19.4 

30.96 

1.1626 

218.3 

1.822 

13.63 

18.78 

20.3 

32.52 

1.1704 

229.3 

1.914 

14.32 

19.59 

21.1 

34.08 

1.1783 

240.5 

2.007 

15.01 

20.41 

21.9 

35.66 

1.1862 

251.8 

2.101 

15.72 

21.22 

22.8 

37.24 

1.1942 

263.2 

2.197 

16.43 

22.04 

23.6 

38.84 

1 . 2023 

274.8 

2.293 

17.16 

22.86 

24.4 

40.46 

1.2104 

286.5 

2.391 

17.89 

23.67 

25.2 

42.08 

1.2185 

298.4 

2.490 

18.63 

24.49 

26.0 

43.70 

1,2267 

310.4 

2.591 

19.38 

25.31 

26.8 

45.34 

1 . 2349 

322.6 

2.692 

20.14 

26.12 

27.6 

46.98 

' 1.2432 

334.9 

2.795 

20.91 

26.94 

28.4 

48.64 

1.2515 

347.3 

2.899 

21.68 

27.75 

29.1 

50.30 

1 . 2599 

360.0 

3.004 

22.47 

28.57 

29.9 

51.98 

1 . 2684 

372.7 

3.111 

23.27 

29.39 

30.7 

53.68 

1 . 2769 

385.7 

3.219 

24.08 

30.20 

31.4 

55.38 

1 .2855 

398.8 

3.328 

24.89 

31.02 

32.2 

57.10 

1.2941 

412.0 

3.438 

25.72 

31.84 

33.0 

58.82 

1 . 3028 

425.4 

3.550 

26.56 

32.65 

33.7 

60.56 

1 .3116 

439.0 

3.663 

27.41 

33.47 

34.5 

62.32 

1 . 3205 

452.7 

3.778 

28.26 

34.29 

35.2 

64.10 

1 . 3294 

466.6 

3.894 

29.13 

35.10 

35.9 

65.88 

1 . 3384 

480.7 

4.012 

30.01 

35.92 

36.7 

67.68 

1 . 3476 

495.0 

4.131 

30.90 

36.73 

37.4 

69.52 

1.3569 

509.5 

4.252 

31.81 

37.55 

38.1 

71.38 

1 . 3663 

524.2 

4.375 

32.73 

38.37 

38.9 

73.26 

1 . 3758 

539.1 

4.499 

33.65 

39.18 

39.6 

75.16 

1.3864 

554.1 

4.625 

34.60 

40.00 

40.3 

77.08 

1 . 3951 

569.4 

4,752 

35.55 

40.82 

41.1 

79.02 

1.4049 

584.9 

4.881 

36.51 

41.63 

41.8 

80.98 

1.4148 

600.6 

5.012 

37.49 

42.45 

42.5 

82.96 

1.4248 

616.4 

5.144 

38.48 

43.26 

43.2 

84.96 

1.4350 

632.6 

5.279 

39.49 

44.08 

44.0 

87.00 

1.4453 

648.9 

5.415 

40.51 

44.90 

44.7 

89.06 

1.4557 

665.4 

5.553 

41.54 

45.71 

45.4 

91.14 

1.4662 

682.2 

5.693 

42.59 

46.53 

46.1 

93.24 

1.4768 

699.2 

5.835 

43.65 

47.35 

46.8 

95.36 

1.4876 

716.4 

5.979 

44.73 

48.16 

47.5 

97.50 

1 . 4983 

733.8 

6.124 

45.81 

48.98 

48.2 

99.66 

1.6091 

751.5 

6.271 

46.91 

49.80 

48.9 

101.82 

1.5200 

769.3 

6.420 

48.03 

50.61 

49.6 

104.00 


{^Completed on followng page,) 
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SULFURIC ACID, as SO3 (Continued) 


Specific 

Gravity 

Weight of SO 3 in solution 
express^ in 

Per Cent 
SO 3 

Degrees 

Grams per 
Liter 

Pounds per 
U. S. Gallon 

Pounds per 
Cubic Foot 

Baum 6 

Twaddell 

1.5310 

787.4 

6.571 

49.15 

51.43 

60.3 

106.20 

1.5421 

805.7 

6.723 

50.30 

52.24 

51 .0 

108.42 

1.5533 

824.2 

6.878 

51.45 

53.06 

51.7 

110.66 

1 1.5646 

843.0 

7.035 

52.63 

53.88 

52.3 

112.92 

i 1 . 5760 

862.0 

7.193 

53.81 

54.69 

53.0 

115.20 

1.5874 

881.2 

7.354 

55.01 

55.51 

53.7 

117.48 

1.5989 

900.6 

7.516 

56.22 

56.33 

54.3 

119.78 

1.6105 

920.3 

7.680 

57.45 

57.14 

55.0 

122.10 

1.6221 

940.1 

7.846 

58.69 

57.96 

55.6 

124.42 

1.6338 

960.3 

8.014 

59.95 

58.77 

56.3 

126.76 

1.6456 

980.6 

8.184 

61.22 

59.59 

56.9 

129.12 

1.6574 

1001 

8.355 

62.50 

60.41 

57.5 

131.48 

1.6692 

1022 

8.528 

63.80 

61 .22 

58.1 

133.84 

1.6810 

1043 

8.703 

65.11 

62.04 

58.7 

136.20 

1.6927 

1064 

8.879 

66.42 

62.86 

59.3 

138.54 

1.7043 

1085 

9.056 

67.75 

63.67 

59.9 

140.86 

1.7158 

1106 

9.234 

69.08 

64.49 

60.5 

143.16 

1 1 . 7272 

1128 

9.413 

70.42 

65.30 

61.1 

145.44 

1 . 7383 

1149 

9.592 

71.76 

66.12 

61.6 

147.66 

1.7491 

1171 

9.771 

73.09 

66.94 

62.1 

149.82 

1.7594 

1192 

9.948 

74.42 

67.75 

62.6 

151.88 

1.7693 

1213 

10.12 

75.74 

68.57 

63.0 

153.86 

1.7786 

1234 

10.30 

77.05 

69.39 

63.5 

155.72 

1 . 7872 

1255 

10.47 

78.33 

70.20 

63.9 

157.44 

1.7951 

1275 

10.64 

79.59 

71 .02 

64.2 

159.02 

1 . 8022 

1295 

10.80 

80.82 

71.84 

64.5 

160.44 

1.8087 

1314 

10.97 

82.04 

72.65 

64.8 

161.74 

1.8144 

1333 

11.12 

83.22 

73.47 

65.1 

162.88 

1.8195 

1352 

11.28 

84.38 

74.28 

65.3 

163.90 

1.8240 

1370 

11.43 

85.52 

75.10 

65.5 

164.80 

1.8279 

1388 

11.58 

86.63 

75.92 

65.7 

165.58 

1.8312 

1405 

11.73 

87.72 

76.73 

65.8 

166.24 

1.8337 

1422 

11.87 

88.78 

77.55 

65.9 

166.74 

1.8355 

1438 

12.00 

89.80 

78.37 

66.0 

167.10 

T.8364 

1454 

12.14 

90.78 

79.18 

66.0 

167.28 

1.8361 

1469 

12.26 

91.70 

80.00 

66.0 

167.22 

1.8342 

1482 

12.37 

92.54 

80.81 

65.9 

166.84 

1.8305 

1494 

12.47 

93.29 

81 .63 

65.8 

166.10 


TANNIC ACID 

Density of Aqueous Tannic Acid Solutions at 15° C. Computed from the 

Values of Trammer. 


Specific 

Gravity 

Weight of Cl 4 H 1 oOg-in 
expressed in 

solution 

Per Cent 

CMHioOg 

Degrees 

Grams per 
Liter 

Pounds per 
U. S. GaUon 

Pounds per 
Cubic Foot 

Baum 6 

Twaddell 

1.0040 

10.04 

0.08379 

0.6268 

1.0 

0.6 

^ 0.80 

1.0044 

11.05 

0.09220 

0.6898 

1.1 

0.6 

0.88 

1.0048 

12.06 

0.1006 

0.7528 

1.2 

0.7 

0.96 

1.0062 

13.07 

0.1091 

0.8158 

1.3 

0.8 

1.04 

1.0056 

14.08 

0.1175 

0.8789 

1 .4 

0.8 

1.12 

1.0060 

15.09 

0.1259 

0.9421 

1.5 

0.9 

1.20 

1.0064 

16.10 

0.1344 

1.005 

1.6 

0.9 

1.28 

1.0068 

17.12 

0.1428 

1.069 

1.7 

1.0 

1.36 

1.0072 

18.13 

0.1513 

1.132 

1.8 

1.0 

1.44 

1.0076 

19.14 

0.1598 

1.195 

1.9 

1.1 

1.52 
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TANNIC ACID (Continued) 


Specific 

Gravity 

Weight of GJ 4 H 10 O 9 in solution 
expressed in 

Per Cent 
C 14 H 10 O 9 

Degrees 

Grams per 
Liter 

Pounds per 
U. S. Gallon 

Pounds per 
Cubic Foot 

Baum 6 

Twaddeil 

1.0080 

20.16 

0.1682 

1.259 

2.0 

1.2 

1.60 

1.0084 

21 .18 

0.1767 

1.322 

2.1 

1.2 

1.68 

1 . 0088 

22.19, 

0.1852 

1.386 

2.2 

1.3 

1.76 

1.0092 

23.21 

0.1937 

1.449 

2.3 

1.3 

1.84 

1.0096 

24.23 

0.2022 

1.513 

2.4 

1.4 

1.92 

1.0100 

25.25 

0.2107 

1.576 

2.5 

1.4 

2.00 

1.0104 

26.27 

0.2192 

1.640 

2.6 

1.5 

2.08 

1.0108 

27.29 

0.2278 

1.704 

2.7 

1.5 

2.16 

1.0112 

28.31 

0.2363 

1.768 

2.8 

1.6 

2.24 

1.0116 

29.34 

0.2448 

1.831 

2.9 

1.7 

2.32 

1.0120 

30.36 

0.2534 

1.895 

3.0 

1.7 

2.40 

1.0124 

31.38 

0.2619 

1.959 

3.1 

1.8 

2.48 

1 .0128 

32.41 

0.2705 

2.023 

3.2 

1.8 

2.56 

1 . 01 32 

33.44 

0.2790 

2.087 

3.3 

1 .9 

2.64 

1.0136 

34.46 

0.2876 

2.151 

3.4 

1 .9 

2.72 

1 .0140 

35.49 

0.2962 

2.216 

3.5 

2.0 

2.80 

1 .0144 

36.52 

0.3048 

2.280 

3.6 

2.1 

2.88 

1 .0148 

37.55 

0.3133 

2.344 

3.7 

2.1 

2.96 

1 . 01 52 

38.58 

0.3219 

2.408 

3.8 

2.2 

3.04 

1 . 01 56 

39.61 

0.3305 

2.473 

3.9 

2.2 

3.12 

1.0160 

40.64 

0.3392 

2.537 

4.0 

2.3 

3.20 

1.0164 

41.67 

0.3478 

2.602 

4.1 

2.3 

3.28 

1.0168 

42.71 

0.3564 

2.666 

4.2 

2.4 

3.36 

1 .0172 

43.74 

0.3650 

2.731 

4.3 

2.5 

3.44 

1 .0176 

44.77 

0.3737 

.2.795 

4.4 

2.5 

3.52 

1 . 01 80 

45.81 

0.3823 

2.860 

4.5 

2.6 

3.60 

1.0184 

46.85 

0.3910 

2.925 

4.6 

2.6 

3.68 

1 .0188 

47.88 

0.3996 

2.989 

4.7 

2.7 

3.76 

1 .0192 

48.92 

0.4083 

3.054 

4.8 

2.7 

3.84 

1.0196 

49.96 

0.4169 

3.119 

4.9 

2.8 

3.92 

1.0200 

51.00 

0.4256 

3.184 

5.0 

2.8 

4.00 

1 . 0401 

104.0 

0.8680 

6.493 

10.0 

5.6 

8.02 


TARTARIC ACID 

Density of Aqueous Tartaric Acid Solutions at 15° C. Computed from the 

Values of Gerlach. 


Specific 

Gravity 

Weight of II 2 C 4 H 4 O 6 
expressed in 

in solution 

Per Cent 
H 2 C 4 H 4 O, 

Degrees 

Grams per 
Liter 

l^ouuds per 
U. S. Gallon 

Pounds per 
Cubic Foot 

5 Baum 6 

Twaddeil 

1 . 0045 

10.05 

0.08383 

0.6271 

1 

0.6 

0.90 

1 . 0090 

20.18 

0.1684 

1.260 

2 

1.3 

1 .80 

1 .0179 

40.72 

0.3398 

2.542 

4 

2.6 

3.58 

1 . 0273 

61.64 

0.5144 

3.848 

6 

3.9 

5.46 

1.0371 

82.97 

0.6924 

6.180 

8 

5.2 

7.42 

1 . 0469 

104.7 

0.8737 

6.536 

10 

6.5 

9.38 

1 . 0565 

126.8 

1,058 

7.915 

12 

7.8 

11.30 

1.0661 

149.3 

1.246 

9.318 

14 

9.0 

13.22 

1 . 0761 

172.2 

1.437 

10.75 

16 

10.3 

15.22 

1 . 0865 

195.6 

1.632 

12.21 

18 

11.5 

17.30 

1.0969 

219.4 

1.831 

13.70 

20 

12.8 

19.38 

1.1072 

243.6 

2.033 

15.21 

22 

14.0 

21.44 

1.1175 

268.2 

2.238 

16.74 

24 

15.2 

23.50 

1.1282 

293.3 

2.448 

18.31 

26 

16.5 

25.64 

1.1393 

319.0 

2.662 

19.92 

28 

17.7 

27.86 


{Completed on follo^wing page.) 







TARTARIC ACID (Continued) 


Wcnght of H 2 C 4 H 4 O 6 in solution 

express^ in Degrees 


Specific 

Grravity 

Grams per 
Liter 

Pounds per 
U. S. Gallon 

Pounds per 
Cubic Foot 

Per Cent 
H 2 C 4 H 4 O 6 

Baum 6 

Twaddell 

1.1505 

345.2 

2.880 

21.55 

30 

19.0 

30.10 

1.1615 

371.7 

3 102 

23.20 

32 

20.2 

32.30 

1.1726 

398.7 

3.327 

24.89 

34 

21.3 

34.52 

1.1840 

426.2 

3.557 

26.61 

36 

22.5 

36.80 

1.1959 

454.4 

3.793 

28.37 

38 

23.8 

39.18 

1 . 2078 

483.1 

4.032 

30.16 

40 

25.0 

41.66 

1.2198 

512.3 

4.275 

31.98 

42 

26.1 

43.96 

1.2317 

541.9 

4.523 

33.83 

44 

27.3 

46.34 

1.2441 

572.3 

4.776 

35.73 

46 

28.5 

48.82 

1.2568 

603.3 

5.034 

37.66 

48 

29.6 

51.36 

1.2696 

634.8 

5.298 

39.63 

50 

30.8 

53.92 

1.2828 

667.1 

5.567 

41.64 

52 

32.0 

56.56 

1.2961 

699.9 

5.841 

43.69 

54 

33.1 

59.22 

1 . 3093 

733.2 

6.119 

45.77 

56 

34.3 

61.86 


ZINC CHLORIDE 

specific Gravity of Aqueous Zinc Chloride Solutions Adopted 1922 as Stand- 
ard by the Manufacturing Chemists’ Association of the United States. 

Authorities: W. H. Whitney, E. H, Hartle, C. II. Sakryd. 

Checked by: L. C. Drefahl, R. M. Meiklejohn, R. O. Fernandez. 

^ecific gravity determinations were made at 60° F., compared with water at 
60° F., on solutions of Zinc Chloride made from chemically pure zinc and Hydro- 
chloric Acid, these solutions exhibiting a neutral reaction to methyl orange when 
diluted below 5° B6 with water. 

The corresjwnding degrees Baum^ were calculated from the Specific Gravities 
by the following formula: , .r 

Baum^ = 145 

Sp. Gr. 

Baum6 Hydrometers for use with this table must be graduated by the above 
formula, which formula should always be printed on the sede. 

1 cubic foot of water weighs 62.37 lbs. avoirdupois. 

Atomic weights used : F. W. Clarke’s table of 191^ 0 = 16. 

* The ^rcentage composition on all fixed points were determined by actual chemical 
analysis Doth Zinc and Chlorine being determined. 



Sp. Gr. 

% ZnClz 

Weight of 1 cu.ft. 
in lbs. 

Lbs. ZnClz 
in 1 cu.ft. 

% 

50% ZnClz 

Lbs. 50 % ZnClz 
in 1 cu. ft. 

0 

1.0000 

0 

62.37 

0 

0 

0 

1 

1.0069 

.76 

62.80 

.4773 

1.52 

.9546 

2 

1.0140 

1.53 

63.24 

.9676 

3.06 

1.9352 

3 

1.0211 

2.29 

63.69 

1.4585 

4.58 

2.9170 

4 

1.0284 

3.05 

64.14 

1.9563 

6.10 

3.9126 

5 

1.0357 

3.81 

64.60 

2.4613 

7.62 

4.9226 

6 

1.0432 

4.63 

65.06 

3.0123 

9.26 

6.0246 

7 

1.0607 

5.45 

65.53 

3.5714 

10.90 

7.1428 

8 

1.0584 

6.27 

66.01 

4.1388 

12.54 

8.2776 

9 

1.0662 

7.09 

66.50 

4.7149 

14.18 

9.4298 
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ZINC CHLORIDE (Continued) 



Sp» Gr. 

% ZnCh 

Weight of 1 cu.ft. 
in lbs. 

Lbs. ZnClz 
in 1 cu- ft. 

50% InClz 

Lbs. 50% ZnClz 
in 1 cu . ft , 

10 

1 . 0741 

7.91 

66.99 

5.2989 

15.32 

10.5978 • 

11 

1 . 0821 

8.78 

67.49 

5.9256 

17.56 

11.8512 

12 

1 . 0902 

9.65 

68.00 

6.5620 

19.30 

13.1240 

13 

1 . 0985 

10.52 

68.51 

7.2073 

21.04 

14.4146 

14 

1.1069 

11.39 

69.04 

7.8637 

22.78 

15.7274 

15 

1 . 1 1 54 

12.26 

69.57 

8.5293 

24.52 

17.0586 

16 

1.1240 

13.21 

70.10 

9.2602 

26.42 

18.5204 

17 

1.1328 

14.15 

70.65 

9.9970 

28.30 

19.9940 

18 

1.1417 

15.10 

71.21 

10.7527 

30.20 

21.5054 

19 

1 . 1 508 

16.04 

71.78 

11.5135 

32.08 

23.0270 

20 

1.1600 

16.98 

72.35 

12.2850 

33.96 

24.5700 

21 

1.1694 

17.96 

72.94 

13.1000 

35.92 

26.2000 

22 

1.1789 

18.94 

73.53 

13.9266 

37.88 

27.8532 

23 

1.1885 

19.92 

74.13 

14.7667 

39.84 

29.5334 

24 

1 .1983 

20.90 

74.74 

15.6207 

41 .80 

31 .2414 

25 

1.2083 

21.88 

75.36 

16.4888 

43.76 

32.9776 

26 

1.2185 

22.88 

76.00 

17.3888 

45.76 

34.7776 

27 

1 . 2288 

23.88 

76.64 

18.3016 

47.76 

36.6032 

28 

1 .2393 

24.89 

77.30 

19.2400 

49.78 

38.4800 

29 

1 .2500 

25.89 

77.96 

20.1838 

51.78 

40.3676 

30 

1 .2609 

26.90 

78.64 

21 . 1 542 

53.80 

42.3084 

31 

1.2719 

27.91 

79.33 

22.1410 

55.82 

44.2820 

32 

1 . 2832 

28.91 

80.03 

23.1367 

57.82 

46.2734 

33 

1 . 2946 

29.92 

80.74 

24.1574 

59.84 

48.3148 

34 

1 . 3063 

30.93 

81.47 

25.1987 

61.86 

50. 3974 

35 

1.3182 

31.93 

82.22 

26.2528 

63.86 

52.5056 

36 

1 . 3303 

32.94 

82.97 

27.3303 

65.88 

54.6606 

37 

1 . 3426 

33.95 

83.74 

28.4297 

67.90 

56.8594 

38 

1 .3551 

34.96 

84.52 

29.5482 

69.92 

59.0964 

39 

1 . 3679 

35.97 

85.32 

30.6896 

71.94 

61.3792 

40 

1.3810 

36.98 

86.13 

31 . 8509 

73.96 

63.7018 

41 

1.3942 

38.02 

86.96 

33.0622 

76.04 

66.1244 

42 

1 . 4078 

39.05 

87.80 

34.2859 

78.10 

68.5718 

43 

1.4216 

40.09 

88.67 

35.5478 

80.18 

71 . 0956 

44 

1 . 4356 

41.12 

89.54 

36.8188 

82.24 

73.6376 

45 

1 . 4500 

42.16 

90.44 

38.1295 

84.32 

76.2590 

46 

1 . 4646 

43.21 

91.35 

39.4723 

86.42 

78.9446 

47 

1 . 4796 

44.26 

92.28 

40.8431 

88.52 

81.6862 

48 

1 . 4948 

45.32 

93.23 

42.2518 

90.64 

84.5036 

49 

1 .5104 

46.37 

94.20 

43.6805 

92.74 

87.3610 

50 

1 . 5263 

47.43 

95.20 

45.1534 

94.86 

90.3068 

51 

1 .5426 

48.48 

96.21 

46.6426 

96.96 

93.2852 

52 

1.5591 

49.54 

97.24 

48.1727 

99.08 

96.3454 

53 

1.5761 

50.60 

98.30 

49.7398 

101 .20 

99.4796 

54 

1 . 5934 

51.66 

99.38 

51 . 3397 

103.32 

102.6794 

55 

1.6111 

52.72 

100.48 

52.9731 

105.44 

105.9462 

56 

1 . 6292 

53.80 

101.61 

54.6662 

107.60 

109.3324 

57 

1 . 6477 

54.88 

102.77 

56.4002 

109.76 

112.8004 

58 

1.6667 

55.97 

103.95 

58.1808 

111.94 

116.3616 

59 

1 . 6860 

57.06 

105.16 

60.0043 

114.12 

120.0086 

60 

1 .7059 

58.15 

106.40 

61.8716 

116.30 

123.7432 

61 

1 . 7262 

59.23 

107.66 

63.7670 

118.46 

127.5340 

62 

1 .7470 

60.30 

108.96 

65.7029 

120.60 

131.4058 

63 

1 . 7683 

61 . 37 

110.29 

67.6850 

122.74 

135.3700 

64 

1 .7901 

62.44 

111.65 

69,7143 

124.88 

139.4286 

65 

1.8125 

63.52 

113.05 

71 . 8094 

127.04 

143.6188 

66 

1 . 8354 

64.68 

114.47 

74.0392 

129.36 

148.0784 

67 

1 . 8590 

65.85 

115.95 

76.3531 

131 .70 

152.7062 

68 

1 . 8831 

67.02 

117.45 

78.7150 

134.04 

157.4300 

69 

1 . 9079 

68.19 

119.00 

81 .1461 

136.38 

162.2922 

70 

1 . 9333 

69.36 

120.58 

83.6343 

138.72 

167.2586 


{Completed on follotwing page,) 
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ZINC CHLORIDE (Continued) 


APPROXIMATE 
ALLOWANCE FOR 
TEMPERATURE 

At 5° -0.024® B 6 1 

At 10° B 6 = 0.029® B 6 

•tiS 

♦FIXED POINTS 

Per Gent 

B 6 ° Sp. Gr. ZnClz 

5.08 1.0363 3.88 

10.16 1.0754 8.05 

15.35 1.1184 12.59 

At 1 5° B 6 = 0 . 029° B 6 

‘S 

20.35 

1.1633 

17.32 

At 20° B 6 = 0. 033° B 6 

1 

25.14 

1.1707 

22.02 

At 25° 136=0.033° B 6 
At 30° B 6 = 0.033° B 6 

1 

30.00 

1 . 2609 

26.90 

At 35° B 6 = 0. 033° B 6 


35.07 

1 .3190 

32.00 

At 40° B 6 = 0.033° 136 

0 

fH 

40.15 

1 . 3829 

37.14 

At 45° B 6 = 0.033° Be 


44.99 

1 . 4499 

42.15 

At50°B6 =0.030°B6 

0 

: S 

b 

0 

50.14 

1 . 5285 

47.58 

At 55° B 6 -0.028° 136 
At 60° Be = 0.027° 136 

55.05 

1.6120 

52.77 

At 65° B 6 = 0.027° B 6 

Pb 

60.13 

1 . 7085 

58.29 

At 70° B 6 = 0.024° Be i 


65.11 

70.05 

1.8150 

1.9345 

63.65 

69.42 


ZINC CHLORIDE 

Density of Aqueous Zinc Chloride Solutions at C. Computed from Values 
Given in the International Critical Tables. 


Specific 

Gravity 

Weight of ZnClz in solution 
expressed in 

Per Cent 
ZnClz 

Degrees 

Grams per 
Liter 

Pounds per 

U. S. Gallon 

Pounds per 
Cubic Foot 

Baum 6 

Twaddell 

! 1.0167 

20.33 

0.1697 

1.269 

2 

2.4 

3.34 

1 . 0350 

41.40 

0.3455 

2.585 

4 

4.9 

7.00 

1 .0532 

63.19 

0.5274 

3.945 

6 

7.3 

10.64 

1.0715 

85.72 

0.7154 

5.351 

8 

9.7 

14.30 

1.0819 

108.2 

0.9029 

6.754 

10 

11.0 

16.38 

1.1085 

133.0 

1.110 

8.304 

12 

14.2 

21.70 

1.1275 

157.9 

1.317 

9.855 

14 

16.4 

25.50 

1.1468 

183.5 

1.531 

11.46 

16 

18.6 

29.36 

1.1665 

210.0 

1.752 

13.11 

18 

20.7 

33.30 

1.1866 

237.3 

1.981 

14.82 

20 

22.8 

37.32 

1.2380 

309.5 

2.583 

19.32 

25 

27.9 

47.60 

1.2928 

387.8 

3.237 

24.21 

30 

32.8 

58.56 

1 . 3522 

473.3 

3.950 

29.55 

35 

37.8 

70.44 

1.4173 

566.9 

4.731 

35.39 

40 

42.7 

83.46 

1.4890 

670.1 

5.592 

41.83 

45 

47.6 

97.80 

1.5681 

784.1 

6.543 

48.95 

50 

52.5 

113.62 

1.655 

910.3 

7.596 

56.83 

55 

57.4 

131.0 

1.749 

1049 

8.758 

65.51 

60 

62.1 

149.8 

1.851 

1203 

10.04 

75.11 

65 

66.7 

170.2 

1.962 

1373 

11.46 

85.74 

70 

71.1 

192.4 


ZINC NITRATE 

Density of Aqueous Zinc Nitrate Solutions at -*4^0 C. Computed from Values 
Given in the International Critical Tables. 


Specific 

Gravity 

Weight of Zn (NO 3 )z in 
solution expressed in 

Per Cent 
Zn(N03)2 

Degrees 

Grams per 
Liter 

Pounds per 
U. S. Gallon 

Pounds per 
Cubic Foot 

Baum 6 

Twaddell 

1.0154 

20.31 

0.1695 

1.268 

2 

2.2 

3.08 

1 . 0322 

41.29 

0.3446 

2.578 

4 

4.5 

6.44 

1.0496 

62.98 

0.5256 

3.932 

6 

6.9 

9.92 

1.0675 

85.40 

0.7127 

5.332 

8 

9.2 

13.50 

1.0859 

108.6 

0.9062 

6.779 

10 

11.5 

17.18 
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ZINC NITRATE (Continued) 



Weight of Zn (NO 3 )^ in 

solution 






expressed in 



Degrees 

Speeific 

Grams per 

Pounds per 

Pounds per 

Per Cent 



Gravity 

Liter 

U. S. Gallon 

Cubic Foot 

Zn(N03)2 

BaumA 

Twaddell 

1 . 1 048 

132.6 

1.106 

8.277 

12 

13.8 

20.96 

1.1244 

157.4 

1.314 

9.827 

14 

16.0 

24.88 

1.1445 

183.1 

1.528 

11.43 

16 

18.3 

28.90 

1.1652 

209.7 

1.750 

13.09 

18 

20.6 

33.04 

1.1865 

237.3 

1.980 

14.81 

20 

22.8 

37.30 

1 .2427 

310.7 

2.593 

19.40 

25 

28.3 

48.54 

1 . 3029 

390.9 

3.262 

24.40 

30 

33.7 

60.58 

1 . 3678 

478.7 

3.995 

29.89 

35 

39.0 

73.56 

1 . 4378 

575.1 

4.800 

35.90 

40 

44.2 

87.56 

1 . 51 34 

681.0 

5.683 

42.52 

45 

49.2 

102.68 

1 . 5944 

797.2 

6.653 

49.77 

50 

54.1 

118.88 


Density of Aqueous Zinc Nitrate Solutions at 17.5° C. Computed from the 

Values of Franz. 


Weight of Zn (N 03 )z in solution 


Degrees 


Specific 
Gravity 
1 . 0099 
1.0198 
^ .0297 
1 . 0396 
1 . 0496 

1 .0590 
1 . 0684 
1 , 0778 
1 . 0872 
1.0968 

1 . 1 070 
1.1172 
1.1274 
1 .1376 
1.1476 

1.1586 
1 . 1 696 
1 .1806 
1.1916 
1 . 2024 

1.2147 
1 .2270 
1 .2393 
1.2516 
1 .2640 

1 .2766 
1 .2892 
1 ,3018 
1.3144 
1 . 3268 

1 . 3396 
1 . 3524 
1 . 3652 
1 . 3780 
1 .3906 

1.4039 
1 .4172 
1.4305 
1.4438 
1 . 4572 


Grains per 
Liter 
10.10 
20.40 
30.89 
41.58 
52.48 

63.54 

74.79 

86.22 

97.85 

109.7 

121.8 

134.1 

146.6 

159.3 

172.1 

185.4 

198.8 

212.5 

226.4 

240.5 

255.1 

269.9 

285.0 

300.4 

316.0 

331.9 

348.1 

364.5 

381.2 

398.0 

415.3 

432.8 

450.5 

468.5 

486.7 

505.4 

524.4 

543.6 

563.1 

582.9 • 


Pounds per 

LJ. S. Gallon 

l*ouiuls per 
Cubic Foot 

Per Cent 
Zn(N03)2 

Baum6 

Twaddel 

0.08428 

0.6305 

1 

1.4 

1.98 

0.1702 

1.273 

2 

2.8 

3.96 

0.2578 

1.929 

3 

4.2 

5.94 

0.3470 

2.596 

4 

5.5 

7.92 

0.4380 

3.276 

5 

6.9 

9.92 

0.5303 

3.967 

6 

8.1 

11.80 

0.6241 

4.669 

7 

9.3 

13.68 

0.7196 

5.383 

8 

10.5 

15.56 

0.8166 

6.109 

9 

11.6 

17.44 

0.9153 

6.847 

10 

12.8 

19.36 

1.016 

7.602 

11 

14.0 

21.40 

1.119 

8.370 

12 

15.2 

23.44 

1.223 

9.150 

13 

16.4 

25.48 

1.329 

9.943 

14 

17.5 

27.52 

1.437 

10.75 

15 

18.6 

29.52 

1.547 

11 .57 

16 

19.9 

31.72 

1.659 

12.41 

17 

21 .0 

33.92 

1.773 

13.27 

18 

22.2 

36.12 

1 .889 

14.13 

19 

23.3 

38.32 

2.007 

15.01 

20 

24.4 

40.48 

2.129 

15.93 

21 

25.6 

42.94 

2.253 

16.85 

22 

26.8 

45.40 

2.379 

17.79 

23 

28.0 

47.86 

2.507 

18.75 

24 

29.1 

50.32 

2.637 

19.73 

25 

30.3 

52.80 

2.770 

20.72 

26 

31 .4 

55.32 

2.905 

21.73 

27 

32.5 

57.84 

3.042 

22.76 

28 

33.6 

60.36 

3.181 

23.80 

29 

34.7 

62.88 

3.322 

24.85 

30 

35.7 

65. 36 

3.466 

25.93 

31 

36.8 

67.92 

3.612 

27.02 

32 

37.8 

70.48 

3.760 

28.13 

33 

38.8 

73.04 

3.910 

29.25 

34 

39.8 

75.60 

4.062 

30.39 

35 

40.7 

78.1 

4.218 

31.55 

36 

41.7 

80.78 

4.376 

32.74 

37 

42.7 

83.44 

4.536 

33.94 

38 

43.6 

86.10 

4.699 

35.15 

39 

44.6 

88.76 

4.864 

36.39 

40 

45.5 

91.44 


{Completed on follo^wing page.) 
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ZINC NITRATE (Continued) 


Weight of Zn(N03 >2 in solution 

expresseti in Degrees 


Specific 

Gravity 

Grams per 
Liter 

Pounds per 
U. S. GaUon 

Pounds per 
Cubic Foot 

Per Cent 
Zn(N03 )z 

Baum6 

Twaddell 

i . 4707 

603.0 

5.032 

37.64 

41 

46.4 

94.14 

1 . 4844 

623.4 

5.203 

38.92 

42 

47.3 

96.88 

1.4981 

644.2 

5.376 

40.22 

43 

48.2 

99.62 

1 .5118 

665.2 

5.551 

41.53 

44 

49.1 

102.36 

1 . 5258 

686.6 

5.730 

42.87 

45 

50.0 

105.16 

1 . 5403 

708.5 

5.913 

44.23 

46 

50.9 

108.06 

1.5548 

730.8 

6.098 

45.62 

47 

51.7 

110.96 

1.5693 

753.3 

6.286 

47.03 

48 

52.6 

113.86 

1 . 5838 

776.1 

6.477 

48.45 

49 

53.4 

116.76 

1 . 5984 

799.2 

6.670 

49.89 

50 

54.3 

119.68 


ZINC SULFATE 

Density of Aqueous Zinc Sulfate Solutions at C. Computed from Values 

Given in the International Critical Tables. 


Weight of ZnS04 in solution 

expressed iii Degrees 


Specific 

Gravity 

Grams per 
Liter 

Pounds per 
U. S. Gallon 

Pounds per 
Cubic Foot 

Per Cent 
ZnS04 

Baura6 

TwaddoU 

1.0190 

20.38 

0.1701 

1.272 

2 

2.7 

3.80 

1.0403 

41.61 

0.3473 

2.598 

4 

5.6 

8.06 

1.0620 

63.72 

0.5318 

3.978 

6 

8.5 

12.40 

1 . 0842 

86.74 

0.7238 

5.415 

8 

11.3 

16.84 

1.1071 

110.7 

0.9239 

6.912 

10 

14.0 

21.42 

1.1308 

135.7 

1.132 

8.472 

12 

16.8 

26.16 

1.1553 

161.7 

1.350 

10.10 

14 

19.5 

31.06 

1.1806 

188.9 

1 .576 

11.79 

16 

22.2 

36.12 



Weight of ZnS04*7H20 

in 





solution expressed in 


Per Cent 

Degrees 

Specific 

Grams per 

Pounds per 

PouikIs per 

ZnS04 + 



Gravity 

Liter 

II. S. Gallon 

Cubic Foot 

71120 

Baum6 

I’waddell 

1.0190 

36.30 

0.3029 

2.266 

3.562 

2.7 

3.80 

1 . 0403 

74.12 

0.6185 

4.627 

7.125 

5.6 

8.06 

1 . 0620 

113.5 

0.9472 

7.086 

10.69 

8.5 

12.40 

1 . 0842 

154.5 

1.289 

9.645 

14.25 

11.3 

16.84 

1 . 1 071 

197.2 

1.646 

12.31 

17.81 

14.0 

21.42 

1.1308 

241.7 

2.017 

15.09 

21.37 

16.8 

26.16 

1.1533 

287.6 

2.400 

17.95 

24.94 

19.5 

31.06 

1.1806 

336.5 

2.808 

21.00 

28.50 

22.2 

36.12 


Density of Aqueous Zinc Sulfate Solutions at 15° C. Computed from 

the Values of Gerlach. 



Weight of ZnS04*7H20 in 
solution expressed in 

Per Cent 

Degrees 


Specific 

Grams per Pounds i>er 

Pounds per 

ZnS04 -f- 



Gravity 

Liter 

U. S. Gallon 

Cubic Foot 

7H2O 

Bailing Twaddell 

1.006 

10.06 

0.08395 

0.6280 

1 

0.9 

1.2 

1.013 

20.26 

0.1691 

1.265 

2 

1.9 

2,6 

1.019 

30.57 

0.2551 

1.908 

3 

2.7 

3.8 

1.024 

40.96 

0.3418 

2.557 

4 

3.4 

4.8 

1.029 

51.45 

0.4294 

3.212 

5 

4.1 

5.8 

1.035 

62.10 

0.5182 

3.877 

6 

4.9 

7.0 

1.041 

72.87 

0.6081 

4.549 

7 

5.7 

8.2 

1.047 

83.76 

0.6990 

5.229 

8 

6.5 

9.4 

1.053 

94.77 

0.7909 

5.916 

9 

7.3 

10.6 

1.059 

105.9 

0.8838 

6.611 

10 

8.1 

11.8 







1S49 


ZINC SULFATE (Continuefl) 



Weight of ZnS 04 *71120 in solution 
expressed in 

Per Cent 

Degrees 

Specific 

Grams per 

Pounds per 

Pounds per 

ZnS04 + 



Gravity 

Liter 

U. S. Gallon 

Cubic Foot 

7 H 2 O 

Baum^ 

Twaddeil 

1.066 

117.3 

0.9786 

7.321 

11 

9.0 

13.2 

1.073 

128.8 

1.075 

8.038 

12 

9.9 

14.6 

1.079 

140.3 

1.171 

8.757 

13 

10.6 

15.8 

1.085 

151 .9 

1.268 

9.483 

14 

11.4 

17.0 

1.091 

163.7 

1.366 

10.22 

15 

12.1 

18.2 

1.097 

175.5 

1.465 

10.96 

16 

12.8 

19.4 

i 1.103 

187.5 

1.565 

11.71 

17 

13.5 

20.6 

1.110 

199.8 

1 .667 

12.47 

18 

14.4 

22.0 

1.116 

212.0 

1.770 

13.24 

19 

15.1 

23.2 

[ 1.124 

224.8 

1 .876 

14.03 

20 

16.0 

24.8 

1.130 

237.3 

1.980 

14.81 

21 

16.7 

26.0 

1.137 

250.1 

2.088 

15.62 

22 

17.5 

27.4 

1 1.143 

262.9 

2.194 

16.41 

23 

18.1 

28.6 

1.150 

276.0 

2.303 

17.23 

24 

18.9 

30.0 

' 1.157 

289.3 

2.414 

18.06 

25 

19.7 

31.4 

1.164 

302.6 

2.526 

18.89 

26 

20.4 

32.8 

1.171 

316.2 

2.639 

19.74 

27 

21 .2 

34.2 

1.179 

330.1 

2.755 

20.61 

28 

22.0 

35.8 

1.185 

343.7 

2.868 

21.45 

29 

22.6 

37.0 

1.193 

357.9 

2.987 

22.34 

30 

23.5 

38.6 

1 .200 

372.0 

3.104 

23.22 

31 

24.2 

40.0 

1 .209 

386.9 

3.229 

24.15 

32 

25.1 

41.8 

1 .216 

401 .3 

3.349 

25.05 

33 

25.8 

43.2 

1.224 

416.2 

3.473 

25.98 

34 

26.5 

44.8 

1.231 

430.9 

3.596 

26.90 

35 

27.2 

46.2 

1.240 

446.4 

3.725 

27.87 

36 

28.1 

48.0 

1.246 

461.0 

3.847 

28.78 

37 

28.6 

49.2 

1.255 

476.9 

3.980 

29.77 

38 

29.5 

51.0 

1.263 

492.6 

4.111 

30.75 

39 

30.2 

52.6 

1.271 

508.4 

4.243 

31.74 

40 

30.9 

54.2 

1.280 

524.8 

4.380 

32.76 

41 

31.7 

56.0 

1.288 

541.0 

4.515 

33.7^ 

42 

32.4 

57.6 

1.295 

556.9 

4.647 

34.76 

43 

33.0 

59.0 

1.304 

573.8 

4.788 

35.82 

44 

33.8 

60.8 

1.310 

589.5 

4.920 

36.80 

45 

34.3 

62.0 

1.320 

607.2 

5.067 

37.91 

46 

35.2 

64.0 

1.330 

625.1 

5.217 

39.02 

47 

36.0 

66.0 

1.337 

641.8 

5.356 

40.07 

48 

36.6 

67.4 

1 . 346 

659.5 

5.504 

41.18 

49 

37.3 

69.2 

1.353 

676.5 

5.646 

42.23 

50 

37.8 

70.6 

1.362 

694.6 

5.797 

43.37 

51 

38.5 

72.4 

1.370 

712.4 

5.945 

44.48 

52 

39.2 

74.0 

1.380 

731.4 

6.104 

45.66 

53 

39.9 

76.0 

1.390 

750.6 

6.264 

46.86 

54 

40.7 

78.0 

1.399 

769.5 

6.421 

48.04 

55 

41.4 

79.8 

1.406 

787.4 

6.571 

49.15 

56 

41.9 

81.2 

1.416 

807.1 

6.736 

50.39 

57 

42.6 

83.2 

1.425 

826.5 

6.897 

51.60 

58 

43.2 

85.0 

1.435 

846.7 

7.066 

52.86 

59 

44.0 

87,0 

1.445 

867.0 

7.235 

54.13 

60 

44.7 

89.0 


Specific 

Gravity 

Weight of ZnS 04 in solution 
expressed in 

Per Cent 
ZnS 04 

Degrees 

Gran^per 

Pounds per 
U. S. Gallon 

Pounds per 
Cubic Foot 

Baum4 

Twaddeil 

1.006 

5.648 

0.04713 

0.3526 

0.5614 

0.9 

1.2 

1.013 

11.37 

0.09493 

0.7101 

1.123 

1.9 

2.6 

1.019 

17.16 

0.1432 

1.071 

1.684 

2.7 

3.8 

1.024 

23.00 

0.1919 

1.436 

2.246 

3.4 

4.8 


{Completed on following page ) 
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ZINC SULFATE (Continued) 


Specific 

Gravity 

Weight of ZnS 04 in solution 
expreasi^ in 

Per Cent 
ZnS04 

Degrees | 

Grams per 
Liter 

Pounds per 
U. S. GaUon 

Pounds per 
Cubic Foot 

Baum6 

Twaddell 

1.029 

28.89 

0.2411 

1. 803 

2.807 

4.1 

5.8 

1.035 

34.86 

0.2910 

2.177 

3.369 

4.9 

7.0 

1.041 

40.91 

0.3414 

2.554 

3.930 

5.7 

8.2 

1.047 

47.03 

0.3924 

2.936 

4.491 

6.5 

9.4 

1.053 

53.21 

0.4440 

3.322 

5.053 

7.3 

10.6 

1.059 

59.46 

0.4962 

3.712 

5.614 

8.1 

11.8 

1.066 

65.83 

0.5494 

4.110 

6.176 

9.0 

13.2 

1.073 

72.29 

0.6033 

4.513 

6.737 

9.9 

14.6 

1.079 

78.75 

0.6572 

4.916 

7.299 

10.6 

15.8 

1.085 

85.28 

0.7117 

5.324 

7.860 

11.4 

17.0 

1.091 

91,88 

0.7668 

5.736 

8.421 

12.1 

18.2 

1.097 

98.54 

0.8224 

6.152 

8.983 

12.8 

19.4 

1.103 

105.3 

0.8786 

6.572 

9.544 

13.5 

20.6 

1.110 

112.2 

0.9361 

7.003 

10.11 

14.4 

22.0 

1.116 

119.0 

0.9935 

7.432 

10.67 

15.1 

23.2 

1.124 

126.2 

1.053 

7.879 

11.23 

16.0 

24.8 

1.130 

133.2 

1.112 

8.317 

11.79 

16.7 

26.0 

1.137 

140.4 

1.172 

8.767 

12.35 

17.5 

27.4 

1.143 

147.6 

1 .232 

9.214 

12.91 

18.1 

28.6 

1.150 

155.0 

1.293 

9.674 

13.47 

18.9 

30.0 

1.157 

162.4 

1.355 

10.14 

14.04 

19.7 

31.4 

1.164 

169.9 

1.418 

10.61 

14.60 

20.4 

32.8 

1.171 

177.5 

1.481 

11.08 

15.16 

21.2 

34.2 

1.179 

185.3 

1.547 

11.57 

15.72 

22.0 

35.8 

1.185 

192.9 

1 .610 

12.04 

16.28 

22.6 

37.0 

1.193 

200.9 

1.677 

12.54 

16.84 

23.5 

38.6 

1.200 

208.9 

1.743 

13.04 

17.40 

24.2 

40.0 

1.209 

217.2 

1.813 

13.56 

17.97 

25.1 

41.8 

1.216 

225.3 

1.880 

14.06 

18.53 

25.8 

43.2 

1.224 

233.6 

1.950 

14.59 

19.09 

26.5 

44.8 

1.231 

241.9 

2.019 

15.10 

19.65 

27.2 

46.2 

1.240 

250.6 

2.092 

15.65 

20.21 

28.1 

48.0 

1.246 

258.8 

2.160 

16.16 

20.77 

28.6 

49,2 

1.255 

267.7 

2.234 

16.72 

21.33 

29.5 

51.0 

1.263 

276.5 

2.308 

17.26 

21.90 

30.2 

52.6 

1.271 

285.4 

2.382 

17.82 

22.46 

30.9 

54.2 

1.280 

294.6 

2.459 

18.39 

23.02 

31.7 

56.0 

1.288 

303.7 

2.535 

18.96 

23.58 

32.4 

57.6 

1 . 295 

312.6 

2.609 

19.52 

24.14 

33.0 

59.0 

1.304 

322.1 

2.688 

20.11 

24.70 

33.8 

60.8 

1.310 

331 .0 

2.762 

20.66 

25.26 

34.3 

62.0 

1.320 

340.9 

2.845 

21.28 

25.83 

35.2 

64.0 

1.330 

350.9 

2.929 

21.91 

26.39 

36.0 

66.0 

1 . 337 

360.3 

3.007 

22.49 

26.95 

36.6 

67.4 

1.346 

370.3 

3.090 

23.12 

27.51 

37.3 

69.2 

1.353 

379.8 

3.170 

23.71 

28.07 

37.8 

70.6 

1.362 

390.0 

3.255 

24.35 

28.63 

38.5 

72.4 

1.370 

400.0 

3.338 

24.97 

29.19 

39.2 

74.0 

1 . 380 

410.6 

3.427 

25.64 

29.76 

39.9 

76.0 

1 . 390 

421.4 

3.517 

26.31 

30.32 

40.7 

78.0 

1.399 

432.0 

3.605 

26.97 

30.88 

41.4 

79.8 

1.406 

442.0 

3.689 

27.60 

31.44 

41.9 

81.2 

1.416 

453.1 

3.782 

28.29 

32.00 

42.6 

83 2 

1.425 

464.0 

3.872 

28.97 

32.56 

43.2 

85.0 

1.435 

475.3 

3.967 

29.68 

33.12 

44.0 

87.0 

1.446 

486.8 

4.062 

30.39 

33.69 

44.7 

89.0 
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ETHYL ALCOHOL 

Specific gravity of aqueous solutions of ethyl al€H>hol at C. To con- 
vert to specific gravity at C, multiply the specific gravities as given in 

the table by 0.99908. 

(U. S. Dept, of Agriculture. ) 


Specific 

gravity 

mile. 

Alcoliol 

by 

volume 

Alooiiol 

by 

weight 

Grams 

Alcohol 

per 

100 cc 

0.99215 

5.50 

4.40 

4.37 

0.99202 

5.60 

4.48 

4.44 

0.99189 

5.70 

4.56 

4.52 

0.99175 

6.80 

4.64 

4.60 

0.99162 

5.90 

4.72 

4.68 

0.99149 

6.00 

4,80 

4.76 

0.99136 

6.10 

4.88 

4.84 

0.99123 

6.20 

4.96 

4.92 

0.99111 

6.30 

5.05 

6.00 

0.99098 

6.40 

5.13 

5.08 

0.99085 

6.50 

5.21 

6.16 

0.99072 

6.60 

5.29 

5.24 

0.99059 

6.70 

5.37 

5.32 

0.99047 

6.80 

5.45 

5.40 

0.99034 

6.90 

5.53 

5.48 

0.99021 

7.00 

5.61 

5.56 

0.99009 

7.10 

5.69 

5.64 

0.98996 

7.20 

5.77 

5.72 

0.98984 

7.30 

5.86 

5.80 

0.98971 

7.40 

5.94 

5.88 

0.98959 

7.60 

6.02 

5.96 

0.98947 

7 60 

6.10 

6.04 

0.98934 

7.70 

6.18 

6.11 

0.98922 

7.80 

6.26 

6.19 

0.98909 

7.90 

6.34 

6.27 

0.98897 

8.00 

6.42 

6.35 

0.98885 

8.10 

6.50 

6.43 

0.98873 

8.20 

6.68 

6.51 

0.98861 

8.30 

6.67 

6.69 

0.98849 

8.40 

6.75 

6.67 

0.98837 

8.50 

6 83 

6.75 

0.98825 

8.60 

6.91 

6 83 

0.98813 

8.70 

6.99 

6.91 

0.98801 

8.80 

7.07 

6.99 

0.98789 

8.90 

7.15 

7.07 

0.98777 

9.00 

7.23 

7.14 

0. 98765 

9.10 

7.31 

7.22 

0.98754 

9.20 

7.39 

7.30 

0.98742 

9.30 

7.48 

7.38 

0.98730 

9.40 

7.56 

7.46 

0.98719 

9.50 

7.64 

7.54 

0.98707 

9.60 

7.72 

7.62 

0.98695 

9.70 

7.80 

7.70 

0.98683 

9.80 

7.88 

7.78 

0.98672 

9.90 

7.96 

7.85 

0.98660 

10.00 

8.04 

7.93 

0.98649 

10.10 

8.12 

8.01 

0.98637 

10.20 

8.20 

8.09 

0.98626 

10.30 

8.29 

8.17 

0.98614 

10.40 

8.37 

8.25 

0.98603 

10.50 

8.45 

8.33 

0.98592 

10.60 

8,53 

8.41 

0.98580 

10.70 

8.61 

8.49 

0.98569 

10.80 

8.70 

8.57 

0.98557 

10.90 

8.78 

8.65 


Specific 

gravity 

Alcohol 

by 

volume 

% 

Alcohol 

by 

weight 

Grams 

Alcohol 

per 

100 cc 

1.00000 

0.00 

0.00 

0.00 

0.99984 

0.10 

0.08 

0.08 

0.99968 

0.20 

0.16 

0.16 

0.99953 

0.30 

0.24 

0.24 

0.99937 

0.40 

0.32 

0.32 

0.99923 

0.50 

0.40 

0.40 

0.99907 

0.60 

0.48 

0.48 

0.99892 

0.70 

0.56 

0.56 

0.99877 

0.80 

0.64 

0.64 

0.99861 

0.90 

0.71 

0.71 

0.99849 

1.00 

0.79 

0.79 

0.99834 

1.10 

0.87 

0.87 

0.99819 

1.20 

0.95 

0.95 

0.99805 

1.30 

1 .03 

1.03 

0.99790 

1.40 

1.11 

1.11 

0.99775 

1.50 

1.19 

1.19 

0.99760 

1.60 

1.27 

1.27 

0.99745 

1.70 

1.35 

1.35 

0.99731 

1.80 

1.43 

1.43 

0.99716 

1.90 

1.51 

1.51 

0.99701 

2.00 

1.59 

1.59 

0.99687 

2.10 

1.67 

1.66 

0.99672 

2.20 

1.75 

1.74 

0.99658 

2.30 

1.83 

1.82 

0.99643 

2.40 

1.91 

1.90 

0.99629 

2.50 

1.99 

1.98 

0.99615 

2.60 

2.07 

2.06 

0.99600 

2.70 

2.15 

2.14 

0.99586 

2.80 

2.23 

2.22 

0.99571 

2.90 

2.31 

2.30 

0.99557 

3.00 

2.39 

2.38 

0.99543 

3.10 

2,47 

2.46 

0.99529 

3.20 

2.55 

2.54 

0.99515 

3.30 

2.64 

2.62 

0.99501 

3.40 

2.72 

2.70 

0.99487 

3.50 

2.80 

2.78 

0.99473 

3.60 

2.88 

2.86 

0.99459 

3.70 

2.96 

2.94 

0.99445 

3.80 

3.04 

3.02 

0.99431 

3.90 

3.12 

3.10 

0.99417 

4.00 

3.20 

3.18 

0.99403 

4.10 

3.28 

3.26 

0.99390 

4.20 

3.36 

3.34 

0.99376 

4.30 

3.44 

3.42 

0.99363 

4.40 

3.52 

3.50 

0.99349 

4.50 

3.60 

3.58 

0.99335 

4.60 

3.68 

3.66 

0.99322 

4.70 

3.76 

3.74 

0.99308 

4.80 

3.84 

3.81 

0.99295 

4.90 

3.92 

3.89 

0.99281 

5.00 

4.00 

3.97 

0.99268 

5.10 

4.08 

4.05 

0.99255 

5.20 

4.16 

4.13 

0.99241 

5.30 

4.24 

4.21 

0.99228 

5.40 

4.32 

4.29 
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AQUEOUS ETHYL ALCOHOL AT ifiJS C. (Continued) 


Specific 

gravity 

Alcohol 

volume 

% 

Alcohol 

by 

weight 

Grama 

alcohol 

p«* 

100 cc 

Specific 

gravity 

% 

Alcohol 

volume 

% 

Alcohol 

by 

weight 

Grams 

alcohol 

per 

100 cc 

0.98546 

11.00 

8.86 

8.73 

0.97909 

17.00 

13.78 

13.49 

0.98535 

11 . 10 

8.94 

8.81 

0.97899 

17.10 

13.86 

13.57 

0.98524 

11.20 

9.02 

8.89 

0.97889 

17.20 

13.94 

13.65 

0.98513 

11.30 

9.11 

8.97 

0.97879 

17.30 

14.03 

13.73 

0.98502 

11.40 

9.19 

9.05 

0.97869 

17.40 

14.11 

13.81 

0.98491 

11.50 

9.27 

9.13 

0.97859 

17.50 

14.19 

13.89 

0.98479 

11.60 

9.35 

9.21 

0.97848 

17.60 

14.27 

13.96 

0.98468 

11.70 

9.43 

9.29 

0.97838 

17.70 

14.35 

14.04 

0.98457 

11.80 

9.51 

9.36 

0.97828 

17.80 

14.44 

14.12 

0.98446 

11.90 

9.59 

9.44 

0.97818 

17.90 

14.52 

14.20 

0.98435 

12.00 

9.67 

9.52 

0.97808 

18.00 

14.60 

14.28 

0.98424 

12.10 

9.75 

9.60 

0.97798 

18.10 

14.68 

14.36 

0.98413 

12.20 

9.83 

9.68 

0.97788 

18.20 

14.77 

14.44 

0.98402 

12.30 

9.92 

9.76 

0.97778 

18.30 

14.85 

14.52 

0.98391 

12.40 

10.00 

9.84 

0.97768 

18.40 

14.94 

14.60 

0.98381 

12.50 

10.08 

9.92 

0.97758 

18.50 

15.02 

14.68 

0.98370 

12.60 

10.16 

10.00 

0.97748 

18.60 

15.10 

14.76 

0.98359 

12.70 

10.24 

10.07 

0.97738 

18.70 

15.18 

14.84 

0.98348 

12.80 

10.33 

10.15 

0.97728 

18.80 

15.27 

14.92 

0.98337 

12.90 

10.41 

10.23 

0.97718 

18.90 

15.38 

15.00 

0.98326 

13.00 

10.49 

10.31 

0.97708 

19.00 

15.43 

15.08 

0.98315 

13.10 

10.57 

10.39 

0.97698 

19.10 

15.51 

15.15 

0.98305 

13.20 

10.65 

10.47 

0.97688 

19.20 

15.59 

15.23 

0.98294 

13.30 

10.74 

10.55 

0.97678 

19.30 

15.68 

15.31 

0.98283 

13.40 

10.82 

10.63 

0.97668 

19.40 

15.76 

15.39 

0.98273 

13.50 

10.90 

10.71 

0.97658 

19.50 

15.84 

15.47 

0.98262 

13.60 

10.98 

10.79 

0.97648 

19.60 

15.93 

15.55 

0.98251 

13.70 

11.06 

10.87 

0.97638 

19.70 

16.01 

15.63 

0.98240 

13.80 

11.15 

10.95 

0.97628 

19.80 

16.09 

15.71 

0.98230 

13.90 

11.23 

11.03 

0.97618 

19.90 

16.18 

15.79 

0.98219 

14.00 

11.31 

11.11 

0.97608 

20.00 

16.26 

15.87 

0.98209 

14.10 

11.39 

11.19 

0.97598 

20.10 

16.34 

15.95 

0.98198 

14.20 

11.47 

11.27 

0.97588 

20.20 

16.42 

16.03 

0.98188 

14.30 

11.56 

11 .35 

0.97578 

20.30 

16.51 

16.10 

0.98177 

14.40 

11.64 

11.43 

0.97568 

20.40 

16.59 

16.18 

0.98167 

14.50 

11.72 

11.51 

0.97558 

20.50 

16.67 

16.26 

0.98156 

14.60 

11.80 

11.59 

0.97547 

20.60 

16.75 

16.34 

0.98146 

14.70 

11.88 

11.67 

0.97537 

20.70 

16.84 

16.42 

0.98135 

14.80 

11.97 

11.75 

0.97527 

20.80 

16.92 

16,50 

0.98125 

14.90 

12.05 

11.82 

0.97517 

20.90 

17.01 

16.58 

0.98114 

15.00 

12.13 

11.90 

0.97507 

21.00 

17.09 

16.66 

0.98104 

15.10 

12.21 

11.98 

0.97497 

21.10 

17.17 

16.74 

0.98093 

15.20 

12.29 

12.05 

0.97487 

21.20 

17.26 

16.82 

0.98083 

15.30 

12.38 

12.14 

0.97477 

21.30 

17.34 

16.90 

0.98073 

15.40 

12.46 

12.22 

0.97467 

21.40 

17.43 

16.98 

0.98063 

15.50 

12.54 

12.30 

0.97457 

21.50 

17.51 

17.06 

0.98052 

15.60 

12.62 

12.37 

0.97446 

21.60 

17.59 

17.14 

0.98042 

15.70 

12.70 

12.45 

0.97436 

21.70 

17.67 

17.22 

0.98032 

15.80 

12.79 

12.53 

0.97426 

21.80 

17.76 

17.30 

0.98021 

15.90 

12.87 

12.61 

0.97416 

21.90 

17.84 

17.38 

0.98011 

16.00 

12.95 

12.69 

0.97406 

22.00 

17.92 

17.46 

0.98001 

16.10 

13.03 

12.77 

0.97396 

22.10 

18.00 

17.54 

0.97991 

16.20 

13.12 

12.85 

0.97386 

22.20 

18.09 

17.62 

0.97980 

16.30 

13.20 

12.93 

0.97375 

22.30 

18.17 

17.70 

0.97970 

16.40 

13.29 

13.01 

0.97365 

22.40 

18.26 

17.78 

0.97960 

16.50 

13.37 

13.09 

0.97355 

22.50 

18.34 

17.86 

0.97950 

16.60 

13.45 

13.17 

0.97345 

22.60 

18.42 

17.94 

0.97940 

16.70 

13.53 

13.25 

0.97335 

22.70 

18.51 

18.02 

0.97929 

16.80 

13.62 

13.33 

0.97324 

22.80 

18.59 

18.10 

0.97917 

16.90 

13.70 

13.41 

0.97314 

22.90 

18.68 

18.18 


{Continued on follo^wing page.) 
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AQUEOUS ETHYL ALCOHOL AT C. (Continued) 


Specific 

gravity 

% 

Alcohol 

by 

volume 

% 

Alcohol 

by. 

weight 

Grams 

alcohol 

per 

100 cc 

Specific 

gravity 

1 6.6 eOp 

% 

Alcohol 

volume 

% 

Alcohol 

by 

weight 

Grama 

alcohol 

per 

100 cc 

0.97304 

23,00 

18.76 

18.26 

0.96658 

29.00 

23.81 

23.01 

0.97294 

23.10 

18.84 

18.33 

0.96646 

29.10 

23.89 

23.09 

0.97283 

23.20 

18.92 

18.41 

0.96635 

29.20 

23.98 

23.17 

0.97273 

23.30 

19.01 

18.49 

0.96623 

29.30 

24.06 

23.25 

0.97263 

23.40 

19.09 

18.57 

0.96611 

29.40 

24.15 

23.33 

0.97253 

23.50 

19.17 

18.65 

0. 96600 

29.50 

24.23 

23.41 

0.97242 

23.60 

19.25 

18.73 

0.96587 

29.60 

24.32 

23.49 

0.97232 

23.70 

19.34 

18.18 

0.96576 

29.70 

24.40 

23.57 

0.97222 

23.80 

19.42 

18.88 

0.96564 

29.80 

24.49 

23.65 

0.97211 

23.90 

19.51 

18.96 

0. 96553 

29.90 

24.57 

23.73 

0.97201 

24.00 

19.59 

19.04 

0.96541 

30.00 

24.66 

23.81 

0.97191 

24.10 

19.67 

19.12 

0.96529 

30.10 

24.74 

23.89 

0.97180 

24.20 

19.76 

19.20 

0.96517 

30.20 

24.83 

23.97 

0.97170 

24.30 

19.84 

19.28 

0.96505 

30.30 

24.91 

24.04 

0.97159 

24.40 

19.93 

19.36 

0.96493 

30.40 

25.00 

24.12 

0.97149 

24.50 

20.01 

19.44 

0.96481 

30.50 

25.08 

24.20 

0.97139 

24.60 

20.09 

19.52 

0.96469 

30.60 

25.17 

24.28 

0.97128 

24.70 

20.18 

19.60 

0.96457 

30.70 

25.25 

24.36 

0.97118 

24.80 

20.26 

19.68 

0.96445 

30.80 

25.34 

24.44 

0.97107 

24.90 

20.35 

19.76 

0.96433 

30.90 

25.42 

24.52 

0.97097 

25.00 

20.43 

19.84 

0.96421 

31.00 

25.51 

24.60 

0.97086 

25.10 

20.51 

19.92 

0.96409 

31.10 

25.60 

24.68 

0.97076 

25.20 

20.60 

20.00 

0.96396 

31.20 

25.68 

24.76 

0.97065 

25.30 

20.68 

20.08 

0.96384 

31.30 

25.77 

24.84 

0. 97055 

25.40 

20.77 

20.16 

0.96372 

31.40 

25.85 

24.92 

0.97044 

25.50 

20.85 

20.24 

0.96360 

31.50 

25.94 

25.00 

0.97033 

25.60 

20.93 

20.32 

0.96347 

31.60 

26.03 

25.08 

0.97023 

25.70 

21.02 

20.40 

0.96335 

31.70 

26.11 

25.16 

0.97012 

25,80 

21.10 

20.47 

0.96323 

31.80 

26.20 

25.24 

0.97001 

25.90 

21.19 

20.55 

0.96310 

31.90 

26.28 

25.32 

0.96991 

26.00 

21.27 

20.63 

0.96298 

32.00 

26.37 

25.40 

0.96980 

26.10 

21.35 

20.71 

0.96285 

32.10 

26.46 

25.48 

0.96969 

26.20 

21.44 

20.79 

0.96273 

32.20 

26.54 

25.56 

0.96959 

26.30 

21.52 

20.87 

0.96260 

32.30 

26.63 

25.64 

0. 96949 

26.40 

21.61 

20.95 

0.96248 

32.40 

26.71 

25.71 

0.96937 

26.50 

21.69 

21,03 

0.96235 

32.50 

26.80 

25.79 

0.96926 

26.60 

21.77 

21.11 

0.96222 

32.60 

26.89 

25.87 

0.96915 

26.70 

21.86 

21.19 

0.96210 

32.70 

26.97 

25.95 

0.96905 

26.80 

21 .94 

21.27 

0.96197 

32.80 

27.06 

26.03 

0.96894 

26.90 

22.03 

21.35 

0.96185 

32.90 

27.14 

26.11 

0.96883 

27.00 

22.11 

21.43 

0.96172 

33.00 

27.23 

26.19 

0.96872 

27.10 

22.20 

21.51 

0.96159 

33.10 

27.32 

26.27 

0.96861 

27.20 

22.28 

21.59 

0.96146 

33.20 

27.40 

26.35 

0.96850 

27.30 

22.37 

21.67 

0.96133 

33.30 

27.49 

26.43 

0.96839 

27.40 

22.45 

21.75 

0.96120 

33.40 

27.57 

26,51 

0.96828 

27.50 

22.54 

21.83 

0.96108 

33.50 

27.66 

26.59 

0.96816 

27.60 

22.62 

21,90 

0.96095 

33.60 

27.75 

26.67 

0.96805 

27.70 

22.71 

21.98 

0.96082 

33.70 

27.83 

26.75 

0.96794 

27.80 

22.79 

22.06 

0.96069 

33.80 

27.92 

26.82 

0.96783 

27.90 

22.88 

22.14 

0.96056 

33.90 

28.00 

26.90 

0.96772 

28.00 

22.96 

22.22 

0.96043 

34.00 

28.09 

26.98 

0.96761 

28.10 

23.04 

22.30 

0.96030 

34.10 

28.18 

27.06 

0,96749 

28.20 

23.13 

22.38 

0.96016 

34.20 

28.26 

27.14 

0.96738 

28.30 

23.21 

22.45 

0.96003 

34.30 

28.35 

27.22 

0.96726 

28.40 

23.30 

22.53 

0.95990 

34.40 

28.43 

27.30 

0.96715 

28.50 

23.38 

22.61 

0.95977 

34.50 

28.52 

27.38 

0.96704 

28.60 

23.47 

22.69 

0.95963 

34.60 

28.61 

27.46 

0.96692 

28.70 

23.65 

22.77 

0.95950 

34.70 

28.70 

27.54 

0.96681 

28.80 

23.64 

22.85 

0.95937 

34.80 

28.78 

27.62 

0.96669 

28.90 

23.72 

22.93 

0.95923 

34.90 

28.87 

27.70 
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AQUEOUS ETIIYL ALCOHOL AT C. (Continued ) 


Specific 

gravity 

1 5.5 oor* 

% 

Alcohol 

volume 

% 

Alcohol 

hy 

weight 

Grams 

alcohol 

per 

100 cc 

Specific 

gravity 

1 5.6 0°^ 

% 

Alcohol 

by 

volume 

% 

Alcohol 

by 

weight 

Grams 
alcohol 
per 
100 cc 

0.95910 

35.00 

28.96 

27.78 

0.95028 

41 .00 

34.24 

32.54 

0.95896 

35.10 

29.05 

27.86 

0.95012 

41.10 

34.33 

32.62 

0.95883 

35.20 

29.13 

27.94 

0.94996 

41 .20 

34.42 • 

32.70 

0.95869 

35.30 

29.22 

28.02 

0.94980 

41 .30 

34.50 

32.78 

0.95855 

35.40 

29.30 

28.09 

0.94964 

41 .40 

34.59 

32.86 

0.95842 

35.50 

29.38 

28.17 

0.94948 

41.50 

34.68 

32.93 

0.95828 

35.60 

29.48 

28.25 

0.94932 

41 .60 

34.77 

33.01 

0.95814 

35.70 

29.57 

28.33 

0.94916 

41.70 

34.86 

33.09 

0.95800 

35.80 

29.65 

28.41 

0.94900 

41.80 

34.95 

33.17 

0.95787 

35.90 

29.74 

28.49 

0.94884 

41.90 

35.04 

33.25 

0.95773 

36.00 

29.83 

28.57 

0.94868 

42.00 

35.13 

33.33 

0.95759 

36.10 

29.92 

28.65 

0.94852 

42.10 

35.22 

33.41 

0.95745 

36.20 

30.00 

28.73 

0.94835 

42.20 

35.31 

33.49 

0.95731 

36.30 

30.09 

28.81 

0.94810 

42.30 

35.40 

33.57 

0.95717 

36.40 

30.17 

28.88 

0.94802 

42.40 

35.49 

33.65 

0.95703 

36.50 

30.26 

28.96 

0.94786 

42.50 

35.58 

33.73 

0.95688 

36.60 

30.35 

29.04 

0.94770 

42.60 

35.67 

33.81 

0.95674 

36.70 

30.44 

29.12 

0.94753 

42.70 

35.76 

33.89 

0.95660 

36.80 

30.52 

29.20 

0.94737 

42.80 

35.85 

33.97 

0.95646 

36.90 

30.61 

29.29 

0.94720 

42.90 

35.94 

34.04 

0.95632 

37.00 

30.70 

29.36 

0.94704 

43.00 

36.03 

34.12 

0.95618 

37.10 

30.79 

29.44 

0.94687 

43.10 

36.12 

34.20 

0.95603 

37.20 

30.88 

29.52 

0.94670 

43.20 

36.21 

34.28 

0.95589 

37.30 

30.96 

29.60 

0.94654 

43.30 

36.30 

34.36 

0.95574 

37.40 

31.05 

29.68 

0.94637 

43.40 

36.39 

34.44 

0.95560 

37.50 

31.14 

29.76 

0.94620 

43.50 

36.48 

34.52 

0.95545 

37.60 

31.23 

29.84 

0.94603 

43.60 

36.57 

34.60 

0.95531 

37.70 

31.32 

29,92 

0.94586 

43.70 

36.66 

34.68 

0.95516 

37.80 

31.40 

30.00 

0.94570 

43.80 

36.75 

34.76 

0.95502 

37.90 

31.49 

30.08 

0.94553 

43.90 

36.84 

34.84 

0.95487 

38.00 

31.58 

30.16 

0.94536 

44.00 

36.93 

34.91 

0.95472 

38.10 

31.67 

30.24 

0.94519 

44.10 

37.02 

34.99 

0.95457 

38.20 

31.76 

30.32 

0.94502 

44.20 

37.11 

35.07 

0.95442 

38.30 

31.85 

30.40 

0.94484 

44.30 

37.21 

35.15 

0.95427 

38.40 

31.94 

30.48 

0.94467 

44.40 

37.30 

35.23 

0.95413 

38.50 

32.03 

30.56 

0.94450 

44.50 

37.39 

35.31 

0.95398 

38.60 

32.12 

30.64 

0.94433 

44.60 

37.48 

35.39 

0.95383 

38.70 

32.20 

30.72 

0.94416 

44.70 

37.57 

35.47 

0.95368 

38.80 

32.29 

30.79 

0.94398 

44.80 

37.66 

35.55 

0.95353 

38.90 

32.37 

30.87 

0.94381 

44.90 

37.76 

35.63 

0.95338 

39.00 

32.46 

30.95 

0.94364 

45.00 

37.84 

35.71 

0.95323 

39.10 

32.55 

31.03 

0.94346 

45.10 

37.93 

35.79 

0.95307 

39.20 

32.64 

31.11 

0.94329 

45.20 

38.02 

35.87 

0.95292 

39.30 

32.72 

31.18 

0.94311 

45.30 

38.12 

35.95 

0.95277 

39.40 

32.81 

31.26 

0.94294 

45.40 

38.21 

36.03 

0.95262 

39.50 

32.90 

31.34 

0.94276 

45.50 

38.30 

36.11 

0.95246 

39.60 

32.99 

31,42 

0.94258 

45.60 

38.39 

36.19 

0.95231 

39.70 

33.08 

31.50 

0.94241 

45.70 

38.48 

36.26 

0.95216 

39.80 

33.17 

31.58 

0.94223 

45.80 

38.57 

36.34 

0.95200 

39.90 

33.27 

31,66 

0.94206 

45.90 

38.66 

36.42 

0.95185 

40.00 

33.35 

31.74 

0.94188 

46.00 

38.75 

36.50 

0.95169 

40.10 

33.44 

31.82 

0.94170 

46.10 

38.84 

36.58 

0.95154 

40.20 

33.53 

31.90 

0.94152 

46.20 

38.93 

36.66 

0.95138 

40.30 

33.61 

31.98 

0.94134 

46.30 

39.03 

36.74 

0.95122 

40.40 

33.70 

32.06 

0.94116 

46.40 

39.12 

36.82 

0.95107 

40.50 

33.79 

32.14 

0.94098 

46.50 

39.21 

36.90 

0.95091 

40.60 

33.88 

32.22 

0.94080 

46.60 

39.30 

36.98 

0.95075 

40.70 

33.97 

32.30 

0.94062 

46.70 

39.39 

37.06 

0.95059 

40.80 

34.06 

32.38 

0.94044 

46.80 

39.49 

37.13 

0.95044 

40.90 

34.15 

32.46 

0.94026 

46.90 

39.58 

37.21 


{Continued on following page.) 
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AQUEOUS ETHYL ALCOHOL AT}f;ISI C. (Continued) 
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AQUEOUS ETHYL ALCOHOL AT C. (Continued) 


% Alcohol 
by weight 

0.0 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

0.9 

11 

0.98047 

033 

019 

006 ' 

*992 

*978 

*964 

*951 

*937 

♦923 

12 

0.97910 

896 

883 

869 

855 

842 

828 

815 

801 

788 

13 

775 

761 

748 

735 

722 

709 

696 

683 

670 

657 

14 

643 

630, 

617 

604 

591 

578 

565 

552 

539 

526 

15 

514 

501 

488 

475 

462 

450 

438 

425 

412 

400 

16 

0.97387 

374 

361 

349 

336 

323 

310 

297 

284 

272 

17 

259 

246 

233 

220 

207 

194 

181 

168 

155 

142 

18 

129 

116 

103 

089 

076 

063 

050 

037 

024 

010 

19 

0.96997 

984 

971 

957 

944 

931 

917 

904 

891 

877 

20 

864 

850 

837 

823 

810 

796 

783 

769 

756 

742 

21 

0.96729 

716 

702 

688 

675 

661 

647 

634 

620 

606 

22 

592 

578 

564 

551 

537 

523 

509 

495 

481 

467 

23 

453 

439 

425 

411 

396 

382 

368 

354 

340 

326 

24 

312 

297 

283 

269 

254 

240 

225 

211 

196 

182 

25 

168 

153 

139 

124 

109 

094 

080 

065 

050 

035 

26 

0.96020 

005 

*990 

*975 

*959 

*944 

*929 

*914 

*898 

*883 

27 

0.95867 

851 

836 

820 

805 

789 

773 

757 

742 

726 

28 

710 

694 

678 

662 

646 

630 

613 

597 

581 

565 

29 

548 

532 

516 

499 

483 

466 

450 

433 

416 

400 

30 

382 

365 

349 

332 

315 

298 

281 

264 

247 

230 

31 

0.95212 

195 

178 

161 

143 

126 

108 

091 

074 

056 

32 

038 

020 

003 

*985 

*967 

*950 

*932 

*914 

*896 

*878 

33 

0.94860 

842 

824 

806 

788 

770 

752 

734 

715 

697 

34 

679 

660 

642 

624 

605 

587 

568 

550 

531 

512 

35 

494 

475 

456 

438 

419 

400 

382 

363 

344 

325 

36 

0.94306 

287 

268 

249 

230 

211 

192 

172 

153 

134 

37 

114 

095 

075 

056 

036 

017 

*997 

*978 

*958 

*939 

38 

0.93919 

899 

879 

859 

840 

820 

800 

780 

760 

740 

39 

720 

700 

680 

660 

640 

620 

599 

579 

559 

539 

40 

518 

498 

478 

458 

437 

417 

396 

376 

356 

335 

41 

0.93314 

294 

273 

253 

232 

212 

191 

170 

149 

129 

42 

107 

086 

065 

044 

023 

002 

*981 

*960 

*939 

*918 

43 

0.92897 

876 

855 

834 

812 

791 

770 

749 

728 

707 

44 

685 

664 

642 

621 

600 

579 

557 

536 

515 

493 

45 

472 

450 

429 

408 

386 

365 

343 

322 

300 

279 

46 

0.92257 

236 

214 

193 

171 

150 

128 

106 

085 

063 

47 

041 

019 

*997 

*976 

*954 

*932 

*910 

*889 

*867 

*845 

48 

0.91823 

801 

780 

758 

736 

714 

692 

670 

648 

626 , 

49 

604 

582 

560 

538 

516 

494 

472 

450 

428 

406 

50 

384 

361 

339 

317 

295 

272 

250 

228 

206 

183 

51 

0.91160 

138 

116 

093 

071 

049 

026 

004 

*981 

*959 

52 

0.90936 

914 

891 

869 

846 

824 

801 

779 

756 

734 

53 

711 

689 

666 

644 

621 

598 

576 

553 

531 

508 

54 

485 

463 

440 

417 

395 

372 

349 

327 

304 

281 

55 

258 

236 

213 

190 

167 

145 

122 

099 

076 

054 

56 

0.90031 

008 

*985 

*962 

*939 

*917 

*894 

*871 

*848 

*825 

57 

0.89803 

780 

757 

734 

711 

688 

665 

643 

620 

597 

58 

574 

551 

528 

505 

482 

459 

436 

413 

390 

367 

59 

344 

321 

298 

275 

252 

229 

206 

183 

160 

137 

60 

113 

090 

067 

044 

021 

*998 

*975 

*951 

*928 

*905 

61 

0.88882 

859 

836 

812 

789 

766 

743 

720 

696 

673 

62 

650 

626 

603 

580 

557 

533 

510 

487 

463 

440 

63 

417 

393 

370 

347 

323 

300 

277 

253 

230 

206 

64 

183 

160 

136 

113 

089 

063 

042 

019 

*995 

*972 

65 

0.87948 

925 

901 

878 

854 

831 

807 

784 

760 

737 

66 

0.87713 

689 

666 

642 

619 

595 

572 

548 

524 

501 

67 

477 

454 

430 

406 

383 

359 

336 

312 

288 

265 

68 

241 

218 

194 

170 

147 

123 

099 

075 

052 

028 , 

69 

004 

*981 

*957 

♦933 

*909 

*885 

*862 

*838 

*814 

*790 

70 

0.86766 

742 

718 

694 

671 

647 

623 

599 

575 

551 

71 

527 

503 

479 

455 

431 

407 

383 

359 

335 

311 


{^Continued on following pagej)i 
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AQUEOUS ETHYL ALCOHOL AT ^ C. (Continued) 


% Alcohol 
by weight 

0.0 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

0.9 

72 

'0.86287 

263 ' 

239 

215 

191 

167 

143 

' 119 

' 095 

' 071 

73 

047 

022 

*998 

*974 

*950 

*926 

*902 

*878 

*854 

*830 

74 

0.85806 

781 

757 

733 

709 

685 

661 

636 

612 

588 

75 

564 

540 

515 

491 

467 

443 

419 

394 

370 

346 

76 

322 

297 

273 

249 

225 

200 

176 

152 

128 

103 

77 

0.85079 

055 

031 

006 

*982 

*958 

*933 

*909 

*884 

*860 

78 

0.84835 

811 

787 

762 

738 

713 

689 

664 

640 

615 

79 

590 

566 

541 

517 

492 

467 

443 

418 

393 

369 

80 

344 

319 

294 

270 

245 

220 

196 

171 

146 

121 

81 

096 

072 

047 

022 

*997 

*972 

*947 

*923 

*898 

*873 

82 

0.83848 

823 

798 

773 

748 

723 

698 

674 

649 

624 

83 

599 

574 

549 

523 

498 

473 

448 

423 

398 

373 

84 

348 

323 

297 

272 

247 

222 

196 

171 

146 

120 

85 

095 

070 

044 

019 

*994 

*968 

*943 

*917 

*892 

*866 

86 

0.82840 

815 

789 

763 

738 

712 

686 

660 

635 

609 

87 

0.82583 

557 

531 

505 

479 

453 

427 

401 

375 

349 

88 

323 

297 

271 

245 

219 

193 

167 

140 

114 

088 

89 

062 

035 

009 

*983 

*956 

*930 

*903 

*877 

*850 

*824 

90 

0.81797 

770 

744 

717 

690 

664 

637 

610 

583 

556 

91 

529 

502 

475 

448 

421 

394 

366 

339 

312 

285 

92 

0.81257 

230 

203 

175 

148 

120 

093 

066 

038 

010 

93 

0.80983 

955 

928 

900 

872 

844 

817 

789 

761 

733 

94 

705 

677 

649 

621 

593 

565 

537 

509 

480 

452 

95 

424 

395 

367 

338 

310 

281 

253 

224 

195 

166 

96 

138 

109 

080 

051 

022 

*993 

*963 

*934 

*905 

*875 

97 

0.79846 

816 

787 

757 

727 

698 

668 

638 

608 

578 

98 

547 

517 

487 

456 

426 

396 

365 

335 

305 

274 

99 

243 

213 

182 

151 

120 

089 

059 

028 

*997 

*966 

100 

0.78934 











ETHYL ALCOHOL 

The table below gives the values for d^o = g/ml in vacuo. 
Osbome-McKelvy-Bearce, Bu. Stand., Vol 9, p. 424 (1913) 


% Alcohol 

weight 


d-JS-C 

d^c 


0 

0.9997^ 

0.99823 

0.99708 

0.99568 

1 

0.99785 

0.99636 

0.99520 

0.99379 

2 

0.99602 

0.99453 

0.99336 

0.99194 

3 

0.99426 

0.99275 

0.99157 

0.99014 

4 

0.99258 

0.99103 

0.98984 

0.98839 

5 

0.99098 

0.98938 

0.98817 

0.98670 

6 

0.98946 

0.98780 

0.98656 

0.98507 

7 

0.98801 

0.98627 

0.98500 

0.98347 

8 

0.98660 

0.98478 

0.98346 

0.98189 

9 

0.98524 

0.98331 

0.98193 

0.98031 

10 

0.98393 

0.98187 

0.98043 

0.97875 

11 

0.98267 

0.98047 

0.97897 

0.97723 

12 

0.98145 

0.97910 

0.97753 

0.97573 

13 

0.98026 

0.97775 

0.97611 

0.97424 

14 

0.97911 

0.97643 

0.97472 

0.97278 

15 

0.97800 

0.97514 

0.97334 

0.97133 

16 

0.97692 

0. 97387 

0.97199 

0.96990 

17 

0.97583 

0.97259 

0.97062 

0.96844 

18 

0.97473 

0.97129 

0.96923 

0.96697 

19 

0.97363 

0.96997 

0.96782 

0.96547 

20 

0.97252 

0.96864 

0.96639 

0.96395 

21 

0.97139 

0.96729 

0.96495 

0.96242 
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ETHYL ALCOHOL (Continued) 


% Alcohol 
by 



d^r 



,3oy 

weight 

< 14 . c 

^40 G 

d— Cl 


’ ' 22 

0.97024 

0.96592' 

0.96348 

0.96087 

23 

0.96907 

0.96453 

0.96199 

0.95929 

24 

0.96787 

0.96312 

0.96048 

0.95769 

25 

0.96665 

0.96168 

0.95895 

0.95607 

26 

0.96539 

0.96020 

0.95738 

0.95442 

27 

0.96406 

0.95867 

0.95576 

0.95272 

28 

0.96268 

0.95710 

0.95410 

0.95098 

29 

0.96125 

0.95548 

0.95241 

0.94922 

30 

0.95977 

0.95382 

0.95067 

0.94741 

31 

0.95823 

0.95212 

0.94890 

0.94557 

32 

0.95665 

0.95038 

0.94709 

0.94370 

33 

0.95502 

0.94860 

0.94525 

0.94180 

34 

0.95334 

0.94679 

0.94337 

0.93986 

35 

0.95162 

0.94494 

0.94146 

0.93790 

36 

0.94986 

0.94306 

0.93952 

0.93591 

37 

0.94805 

0.94114 

0.93756 

0.93390 

38 

0.94620 

0.93919 

0.93556 

0.93186 

39 

0.94431 

0.93720 

0.93353 

0.92979 

40 

0.94238 

0.93518 

0.93148 

0.92770 

41 

0.94042 

0.93314 

0.92940 

0.92558 

42 

0.93842 

0.93107 

0.92729 

0.92344 

43 

0.93639 

0.92897 

0.92516 

0.92128 

44 

0.93433 

0.92685 

0.92301 

0.91910 

45 

0.93226 

0.92472 

0.92085 

0.91692 

46 

0.93017 

0.92257 

0.91868 

0.91472 

47 

0.92806 

0.92041 

0.91649 

0.91250 

48 

0.92593 

0.91823 

0.91429 

0.91028 

49 

0.92379 

0.91604 

0.91208 

0.90805 

50 

0.92162 

0.91384 

0.90985 

0.90580 

51 

0.91943 

0.91160 

0.90760 

0.90353 

52 

0.91723 

0.90936 

0.90534 

0.90125 

53 

0.91502 

0.90711 

0.90307 

0.89896 

54 

0.91279 

0.90485 

0.90079 

0.89667 

55 

0.91055 

0.90258 

0.89850 

0.89437 

56 

0.90831 

0.90031 

0.89621 

0.89206 

57 

0.90607 

0.89803 

0.89392 

0.88975 

58 

0.90381 

0.89574 

0.89162 

0.88744 

59 

0.90154 

0.89344 

0 . 88931 

0.88512 

60 

0.89927 

0.89113 

0.88699 

0.88278 

61 

0.89698 

0.88882 

0.88466 

0.88044 

62 

0.89468 

0.88650 

0.88233 

0.87809 

63 

0.89237 

0.88417 

0.87998 

0. 87574 

64 

0.89006 

0.88183 

0.87763 

0.87337 

65 

0.88774 

0.87948 

0.87527 

0.87100 

66 

0.88541 

0.87713 

0.87291 

0.86863 

67 

0.88308 

0.87477 

0.87054 

0.86625 

68 

0.88074 

0.87241 

0.86817 

0.86387 

69 

0.87839 

0.87004 

0.86579 

0.86148 

70 

0.87602 

0.86766 

0.86340 

0.85908 

71 

0.87365 

0.86527 

0.86100 

0.85667 

72 

0.87127 

0.86287 

0.85859 

0.85426 

73 

0.86888 

0.86047 

0.85618 

0.85184 

74 

0.86648 

0.85806 

0.85376 

0.84941 

75 

0.86408 

0.85564 

0.85134 

0.84698 

76 

0.86168 

0.85322 

0.84891 

0.84455 

77 

0.85927 

0.85079 

0.84647 

0.84211 

78 

0.85685 

0.84835 

0.84403 

0.83966 

79 

0.85442 

0.84590 

0.84158 

0.83720 

80 

0.85197 

0.84344 

0.83911 

0.83473 

81 

0.84950 

0.84096 

0.83664 

0.83224 

82 

0.84702 

0.83848 

0.8341J^ 

0.82974 


{Continued on folloiwiag papery 
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ETHYL ALCOHOL (Continued) 


% Alcohol 
by 

weijpht 

d^c 

df^c 

d— G 

dfc 

83 

0.84453 

0.83599 

0.83164 

0.82724 

84 

0.84203 

0.83348 

0.82913 

0.82473 

85 

0.83951 

0.83095 

0.82660 

0.82220 

86 

0.83697 

0.82840 

0.82405 

0.81965 

87 

0.83441 

0.82583 

0.82148 

0.81708 

88 

0.83181 

0.82323 

0.81888 

0.81448 

89 

0.82919 

0. 82062 

0.81626 

0.81186 

90 

0.82654 

0.81797 

0.81362 

0.80922 

91 

0.82386 

0.81529 

0.81094 

0.80655 

92 

0.82114 

0.81257 

0.80823 

0 . 80384 

93 

0.81839 

0.80983 

0.80549 

0.80111 

94 

0.81561 

0.80705 

0.80272 

0.79835 

95 

0.81278 

0.80424 

0.79991 

0.79555 

96 

0.80991 

0.80138 

0.79706 

0.79271 

97 

0.80698 

0.79846 

0.79415 

0.78981 

98 

0.80399 

0.79547 

0.79117 

0.78684 

99 

0.80094 

0.79243 

0.78814 

0.78382 

100 

0.79784 

0.78934 

0.78506 

0.78075 


ETHYL ALCOHOL 

Specific gravity of aqueous solutions of ethyl alcohol at ^ 


C and at 


Alcohol 

by 

weight 

Specific 

gravity 

20^ 

20°^ 

Specific 

gravity 

25° 

25°^ 

0 

1 . 00000 

1.00000 

1 

0.99813 

0.99811 

2 

0.99629 

0.99627 

3 

0.99451 

0.99447 

4 

0.99279 

0.99274 

5 

0,99113 

0.99106 

6 

0,98955 

0.98945 

7 

0.98802 

0.98788 

8 

0.98653 

0.98634 

9 

0.98505 

0.98481 

10 

0.98361 

0.98330 

11 

0.98221 • 

0.98184 

12 

0.98084 

0.98039 

13 

0.97948 

0.97897 

14 

0.97816 

0.97757 

15 

0.97687 

0.97619 

16 

0.97560 

0.97484 

17 

0.97431 

0.97346 

18 

0.97301 

0.97207 

19 

0.97169 

0.97065 

20 

0.97036 

0.96922 

21 

0.96901 

0.96778 

22 

0.96763 

t). 96630 

23 

0.96624 

0.96481 

24 

0.96483 

0.96329 

25 

0.96339 

0.96176 

26 

0.96190 

0.96018 

27 

0.96037 

0.95856 

28 

0.95880 

0.95689 

29 

0.95717 

0.95520 

30 

0.95551 

0.95345 

31 

0.95381 

0.95168 


Alc^ol 

by 

weight 

Specific 

gravity 

20° 

20°^ 

Specific 

gravity 

25°^ 

”2^ 

32 

0.95207 

0.94986 

33 

0.95028 

0.94802 

34 

0.94847 

0.94613 

35 

0.94662 

0.94422 

36 

0.94473 

0.94227 

37 

0.94281 

0.94031 

38 

0.94086 

0.93830 

39 

0.93886 

0.93626 

40 

0.93684 

0.93421 

41 

0.93479 

0.93212 

42 

0.93272 

0.93001 

43 

0.93062 

0.92787 

44 

0.92849 

0.92571 

45 

0.92636 

0.92355 

46 

0.92421 

0.92137 

47 

0.92204 

0.91917 

48 

0.91986 

0.91697 

49 

0.91766 

0.91475 

50 

0.91546 

0.91251 

51 

0.91322 

0.91026 

52 

0.91097 

0.90799 

53 

0.90872 

0.90571 

54 

0.90645 

0.90343 

55 

0.90418 

0.90113 

56 

0.90191 

0.89883 

57 

0.89962 

0.89654 

58 

0.89733 

0.89423 

59 

0.89502 

0.89191 

60 

0. 89271 

0.88959 

61 

0.89040 

0.88725 

62 

0.88807 

0.88491 

63 

0.88574 

0.88256 
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ETHYL ALCOHOL (Continued) 


Alcohol 

Specific 

gravity 

Spedfic 

gravity 

i>y 

20! 

25! 

weight 

20° 

25°'" 

64 

0.88339 

0 . 88020 

65 

0.88104 

0.87783 

66 

0.87869 

0.87547 

67 

0.87632 

0.87309 

68 

0.87396 

0.87071 

69 

0.87158 

0.86833 

70 

0.86920 

0.86593 

71 

0.86680 

0.86352 

72 

0.86440 

0.86110 

73 

0.86200 

0 . 85869 

74 

0.85958 

0.85626 

75 

0.85716 

0.85383 

76 

0.85473 

0.85140 

77 

0.85230 

0.84895 

78 

0.84985 

0.84650 

79 

0.84740 

0.84404 

80 

0.84494 

0.84157 

81 

0.84245 

0.83909 

82 

0.83997 

0.83659 


% 

Specific 

Specific 

Alcohol 

gravity 

Gravity 

by 

20° 


weight 

20^ 

25^ 

83 

0.83747 

0.83408 

84 

0.83496 

0.83156 

85 

0.83242 

0.82902 

86 

0.82987 

0.82646 

87 

0.82729 

0.82389 

88 

0.82469 

0.82128 

89 

0.82207 

0.81865 

90 

0.81942 

0.81600 

91 

0.81674 

0.81331 

92 

0.81401 

0.81060 

93 

0.81127 

0.80785 

94 

0.80848 

0.80507 

95 

0.80567 

0.80225 

96 

0.80280 

0.79939 

97 

0.79988 

0.79648 

98 

0.79638 

0.79349 

99 

0.79383 

0.79045 

100 

0.79074 

0.78736 


DENSITY OF ETHYL ALCOHOL 

This table gives the weight in grams of one cubic centimeter of ethyl 
alcohol as computed from MendelejefPs formula. 
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METHYL ALCOHOL 

Specific gravity of aqueous solutions of methyl alcohol at C. To 
convert to specific gravity at C, multiply the specific gravities as given 
in the table by 0.99^8. 

[Arkiv. Kemi Min* Geol. [2] 27, 32 (Stockholm. )] 


Specific 

% 

% 

gravity 

Alcohol 

Alcohol 

15-6° 

15.6°^* 

by 

weight 

by 

volume 

1.0000 

’ 0.00 

0.00 

0.9999 

0,06 

0.07 

0.9998 

0.11 

0.13 

0.9997 

0.17 

0.20 

0.9996 

0.22 

0.27 

0.9995 

0.28 

0.33 

0.9994 

0.33 

0.40 

0.9993 

0.39 

0.47 

0.9992 

0.44 

0.53 

0.9991 

0.50 

0.60 

0.9990 

0.55 

0.67 

0.9989 

0.61 

0.73 

0.9988 

0.66 

0.80 

0.9987 

0.72 

0.86 

0.9986 

0.77 

0.93 

0.9985 

0.83 

1.00 

0.9984 

0.88 

1.06 

0.9983 

0.94 

1.13 

0.9982 

0.99 

1.20 

0.9981 

1.05 

1.26 

0.9980 

1.10 

1.33 

0.9979 

1.15 

1.40 

0,9978 

1.20 

1 .47 

0.9977 

1 .26 

1.54 

0.9976 

1.31 

1.62 

0.9975 

1.36 

1.69 

0.9974 

1.41 

1.76 

0.9973 

1.46 

1.83 

0.9972 

1.52 

1.90 

0.9971 

1.57 

1.97 

0.9970 

1 .62 

2.05 

0.9969 

1.67 

2.12 

0.9968 

1.72 

2.19 

0.9967 

1.78 

2.26 

0.9966 

1.83 

2.33 

0.9965 

1.88 

2.40 

0.9964 

1.93 

2.47 

0.9963 

1.98 

2.55 

0.9962 

2.04 

2.62 

0.9961 

2.09 

2.69 

0.9960 

2.14 

2.76 

0.9959 

2.20 

2.83 

0.9958 

2.26 

2.90 

0.9957 

2.31 

2.98 

0.9956 

2.37 

3.05 

0.9955 

2.43 

3.12 

0.9954 

2.49 

3.19 

0.9953 

2.55 

3.26 

0.9952 

2.60 

3.34 

0.9951 

2.66 

3.41 

0.9950 

2.72 

3.48 

0.9949 

2.78 

3.55 

0.9948 

2.84 

3.62 

0.9947 

2.89 

3.70 

0.9946 

2.95 

3.77 

0.9945 

3,01 

3.84 


Specific 

gravity 

15.6“ 

1.5.6“^- 

% 

Alcohol 

by 

weight 

/O 

Alcohol 

by 

volume 

0.9944 

3.07 

3.91 

0.9943 

3.13 

3.98 

0.9942 

3.18 

4.06 

0.9941 

3.24 

4.13 

0.9940 

3.30 

4.20 , 

0.9939 

3.36 

4.27 

0.9938 

3.42 

4.35 

0.9937 

3.48 

4.42 

0.9936 

3.53 

4.49 

0.9935 

3.59 

4.57 

0.9934 

3.65 

4.64 

0.9933 

3.71 

4.71 

0.9932 

3.77 

4.79 

0.9931 

3.83 

4.86 

0.9930 

3.89 

4.94 

0 . 9929 

3.94 

5.01 

0.9928 

4.00 

5.08 

0.9927 

4.06 

5.16 

0.9926 

4.12 

5.23 

0.9925 

4.18 

5.30 

0.9924 

4.24 

5.38 

0.9923 

4.29 

5.45 

0.9922 

4.35 

5.52 

0.9921 

4.41 

5.60 

0.9920 

4.47 

5.67 

0.9919 

4.53 

5.74 

0.9918 

4.60 

5.82 

0.9917 

4.66 

5.89 

0.9916 

4.72 

5.96 

0.9915 

4.78 

6.04 

0.9914 

4.85 

6.11 

0.9913 

4.91 

6.18 

0.9912 

4.97 

6.25 

0.9911 

5.03 

6.33 

0.9910 

6.10 

6.40 

0.9909 

5.16 

6.47 

0.9908 

5.22 

6.55 

0.9907 

5.28 

6.62 

0.9906 

5.35 

6.69 

0.9905 

5.41 

6.77 

0.9904 

5.47 

6.84 

0.9903 

5.53 

6.91 

0.9902 

5.60 

6.98 

0.9901 

5.66 

7.06 

0.9900 

5.72 

7.13 

0.9899 

5.78 

7.21 

0.9898 

5.85 

7.28 

0.9897 

5.91 

7.36 

0.9896 

5.97 

7.44 

0.9895 

6.04 

7.52 

0.9894 

6.10 

7.59 

0.9893 

6.16 

7.67 

0.9892 

6.23 

7.75 

0.9891 

6.29 

7.82 

0.9890 

6.36 

7.90 

0.9889 

6.42 

7.98 


Specific 

% 

% 

gravity 

Alcohol 

Alcohol 


by 

by 


weight 

volume 

0.9888 

6.48 

8.05 

0.9887 

6.55 

8.13 

0.9886 

6.61 

8.21 

0.9885 

6.67 

8.29 

0.9884 

6.74 

8.36 

0.9883 

6.80 

8.44 

0.9882 

6.86 

8.52 

0.9881 

6.93 

8.59 

0.9880 

6.99 

8.67 

0.9879 

7.06 

8.75 

0.9878 

7.12 

8.83 

0.9877 

7.19 

8.90 

0.9876 

7.25 

8.98 

0.9875 

7.32 

9.06 

0.9874 

7.38 

9.14 

0.9873 

7.45 

9.22 

0.9872 

7.51 

9.29 

0.9871 

7.58 

9.37 

0.9870 

7.64 

9.45 

0.9869 

7.71 

9.53 

0.9868 

7.77 

9.61 

0.9867 

7.84 

9.68 

0.9866 

7.90 

9.76 

0.9865 

7.97 

9.84 

0.9864 

8.03 

9.92 

0.9863 

8.10 

10.00 

0.9862 

8.16 

10.07 

0.9861 

8.23 

10.15 

0.9860 

8.29 

10.23 

0.9859 

8.35 

10.31 

0.9858 

8.42 

10.38 

0.9857 

8.48 

10.47 

0.9856 

8.55 

10.55 

0.9855 

8.61 

10.63 

0.9854 

8.68 

10,71 

0.9853 

8.74 

10.79 

0.9852 

8.81 

10.87 

0.9851 

8.87 

10.95 

0.9850 

8.94 

11.03 

0.9849 

9.00 

11.10 

0.9848 

9.06 

11.18 

0.9847 

9.13 

11.26 

0.9846 

9.19 

11.34 

0.9845 

9.26 

11.42 

0.9844 

9.32 

11.50 

0.9843 

9.39 

11.58 

0.9842 

9.45 

41.66 

0.9841 

9.52 

11.74 

0.9840 

9.58 

11.82 

0.9839 

9.65 

11.90 

0.9838 

9.72 

11.98 

0.9837 

9.78 

12.06 

0.9836 

9.85 

12.14 

0.9835 

9.92 

12.23 

0.9834 

9.99 

12.31 

0.9833 

10.06 

12.39 
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AQUEOUS METHYL ALCOHOL AT if Jo C. (Continued) 


Specific 

% 

% 

Specific 

% 

% 

Specific 

% 

% 

gravity 

Alcohol 

Alcohol 

gravity 

Alcohol 

Alcohol 

gravity 

Alcohol 

Alcohol 

15.6° p 

by 

by 

1.5.6° 

by 

by 

15.6° 

by 

by 

15.6°^' 

weight 

volume 

1.5.6°^* 

weight 

volume 

15.6°^' 

weight 

volume 

'0.9832' 

10.12 

12.47 

0.9772 

14.25 

17.50 

0.9712 

18.54 

22.64 

0.9831 

10.19 

' 12.55 

0.9771 

14.32 

17.59 

0.9711 

18.61 

22.73 

0.9830 

10.26 

12.63 

0.9770 

14.40 

17.68 

0.9710 

18.68 

22.82 

0.9829 

10.33 

12.71 

0.9769 

14.47 

17.76 

0.9709 

18.75 

22.90 

0.9828 

10.40 

12.79 

0.9768 

14.54 

17. S5 

0.9708 

18.82 

22.99 

0.9827 

10.46 

12.87 

0.9767 

14.61 

17.93 

0.9707 

18.89 

23.07 

0.9826 

10.53 

12.95 

0 . 9766 

14.69 

18.02 

0.9706 

18.96 

23.16 

0.9825 

10.60 

13.04 

0.9765 

14.76 

18.10 

0.9705 

19.03 

23.24 

0.9824 

10.67 

13.12 

0.9764 

14.83 

18.19 

0.9704 

19.10 

23.33 

0.9823 

10.74 

13.20 

0.9763 

14.90 

18.27 

0.9703 

19.17 

23.41 

0.9822 

10.80 

13.28 

0.9762 

14.98 

18.36 

0.9702 

19.24 

23.50 

0.9821 

10.87 

13.36 

0.9761 

15.05 

18.44 

0.9701 

19.31 

23.58 

0.9820 

10.94 

13.44 

0.9760 

15.12 

18.53 

0.9700 

19.38 

23.67 

0.9819 

11.01 

13.52 

0.9759 

15.19 

18.62 

0.9699 

19.45 

23.75 

0.9818 

11.07 

13.61 

0.9758 

15.27 

18.70 

0.9698 

19.52 

23.84 

0.9817 

11.14 

13.69 

0.9757 

15.34 

18.79 

0.9697 

19.59 

23.92 

0.9816 

11.21 

13.78 

0.9756 

15.41 

18.88 

0.9696 

19.66 

24.00 

0.9815 

11.27 

13.86 

0.9755 

15.49 

18.96 

0.9695 

19.73 

24.09 

0.9814 

11.34 

13.94 

0.9754 

15.56 

19.05 

0.9694 

19.80 

24.17 

0.9813 

11.41 

14.03 

0.9753 

15.63 

19. 14 

0.9693 

19.87 

24.25 

0.9812 

11.47 

14.11 

0.9752 

15.70 

19.22 

0.9692 

19.94 

24.34 

0.9811 

11.54 

14.20 

0.9751 

15.78 

19.31 

0.9691 

20.01 

24.42 

0.9810 

11.61 

14.28 

0.9750 

15.85 

19.40 

0.9690 

20.09 

24.51 

0.9809 

11.67 

14.36 

0.9749 

15.92 

19.48 

0.9689 

20.16 

24.59 

0.9808 

11.74 

14.45 

0 . 9748 

16.00 

19.56 

0.9688 

20.23 

24.67 

0.9807 

11.80 

14.53 

0.9747 

16.07 

19.65 

0.9687 

20.30 

24.76 

0.9806 

11.87 

14.62 

0.9746 

16.14 

19.74 

0.9686 

20.37 

24.84 

0.9805 

11.94 

14.70 

0.9745 

16.22 

19.83 

0.9685 

20.44 

24.92 

0.9804 

12.00 

14.78 

0.9744 

16.29 

19.91 

0.9684 

20.51 

25.01 

0.9803 

12.07 

14.87 

0.9743 

16.36 

20.00 

0.9683 

20.58 

25.09 

0.9802 

12.14 

14.95 

0.9742 

16.43 

20.09 

0.9682 

20.65 

25.17 

0.9801 

12.20 

15.04 

0.9741 

16.51 

20.17 

0.9681 

20.72 

25.26 

0.9800 

12.27 

15.12 

0.9740 

16.58 

20.26 

0.9680 

20.79 

25.34 

0.9799 

12.34 

15.21 

0.9739 

16.65 

20.35 

0.9679 

20.86 

25.42 

0.9798 

12.41 

15.29 

0.9738 

16.72 

20.43 

0.9678 

20.93 

25.51 

0.9797 

12.48 

15.38 

0.9737 

16.79 

20.52 

0.9677 

21 .00 

25.59 

0.9796 

12.55 

15.46 

0.9736 

16.86 

20.60 

0.9676 

21.07 

25.68 

0.9795 

12.62 

15.55 

0.9735 

16.93 

20.69 

0.9675 

21.14 

25.76 

0.9794 

12.69 

15.63 

0 . 9734 

17.00 

20.77 

0.9674 

21 .21 

25.84 

0.9793 

12.76 

15.72 

0.9733 

17.07 

20.86 

0.9673 

21 .28 

25.93 

0.9792 

12.83 

15.80 

0.9732 

17.14 

20.94 

0.9672 

21.35 

26.01 

0.9791 

12.90 

15.89 

0.9731 

17.21 

21.03 

0.9671 

21.42 

26.10 

0.9790 

12.97 

15.97 

0.9730 

17.28 

21.11 

0.9670 

21.49 

26.18 

0.9789 

13.04 

16.06 

0.9729 

17.35 

21.20 

0.9669 

21.56 

26.26 

0.9788 

13.11 

16.14 

0.9728 

17.42 

21 .28 

0.9668 

21 .63 

26.35 

0.9787 

13.18 

16.23 

0 . 9727 

17.49 

21.37 

0.9667 

21 .70 

26.43 

0.9786 

13.25 

16.31 

0.9726 

17.56 

21.45 

0.9666 

21.77 

26.52 

0.9785 

13.32 

16.40 

0.9725 

17.63 

21.54 

0.9665 

21.84 

26.60 

0.9784 

13.39 

16.48 

0.9724 

17.70 

21.62 

0.9664 

21 .91 

26.68 

0.9783 

13.46 

16.57 

0.9723 

17.77 

21.71 

0.9663 

21 .98 

26.77 

0.9782 

13.53 

16.65 

0.9722 

17.84 

21 .79 

0.9662 

22.05 

26.85 

0.9781 

13.60 

16.74 

0.9721 

17.91 

21.88 

0.9661 

22.12 

26.94 

0.9780 

13.67 

16.82 

0.9720 

17.98 

21 .96 

0.9660 

22.19 

27.02 

0.9779 

13.74 

16.91 

0.9719 

18.05 

22.05 

0.9659 

22.26 

27.10 

0.9778 

13.82 

16.99 

0.9718 

18.12 

22.13 

0.9658 

22.33 

27.18 

0.9777 

13.89 

17.08 

0.9717 

18.19 

22.22 

0.9657 

22.40 

27.26 

0.9776 

13.96 

17.16 

0.9716 

18.26 

22.30 

0.9656 

22.47 

27.34 

0.9775 

14.03 

17.25 

0.9715 

18.33 

22.39 

0.9655 

22.54 

27.43 

0.9774 

14.11 

17.33 

0.9714 

18.40 

22.47 

0.9654 

22.61 

27.51 

0.9773 

14.18 

17.42 

0.9713 

18.47 

22.56 

0.9653 

22.68 

27.59 


{Continued on following page*^ 
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AQUEOUS METHYL ALCOHOL AT C. (Continued) 


Specific 

gravity 

15.6''^- 

% 

Alcohol 

by 

weight 

% 

Alcohol 

by 

volume 

Specific 

gravity 

15.6° 

% 

Alcohol 

by 

weight 

% 

Alcohol 

by 

volume 

Specific 

gravity 

15.6° 

15.6*^- 

% 

Alcohol 

by 

weight 

% 

Alcohol 

by 

volume 

0.9652 

22.75 

27.67 

0.9644 

23.31 

28.32 

0.9636 

23.88' 

28.96 

0.9651 

22.82 

27.75 

0.9643 

23.38 

28.40 

0.9635 

23.95 

29.04 

0.9650 

22.89 

27.83 

0.9642 

23.45 

28.48 

0.9634 

24.02 

29.11 

0.9649 

22.96 

27.91 

0.9641 

23.52 

28.56 

0.9633 

24.09 

29.19 

0.9648 

23.03 

27.99 

0.9640 

23.59 

28.64 

0.9632 

24.16 

29.27 

0.9647 

23.10 

28.07 

0.9639 

23.66 

28.72 

0.9631 

24.23 

29.35 

0.9646 

23.17 

28.15 

0.9638 

23.73 

28.80 

0.9630 

24.31 

29.43 

0.9645 

23.24 

28.24 

0.9637 

23.80 

28.88 

0.9629 

24.38 

29.51 


METHYL ALCOHOL 

Specific gravity of aqueous solutions of methyl alcohol by weight. 


% Alcohol 
by 

weight 

® 40 c 

“ 40 c 

20° 

0 

0.9999 

0.9997 

0.9982 

1 

0.9981 

0.9980 

0.9965 

2 

0.9963 

0.9962 

0.9948 

3 

0.9946 

0.9945 

0.9931 

4 

0.9930 

0.9929 

0.9914 

5 

0.9914 

0.9912 

0.9896 

6 

0.9899 

0.9896 

0.9880 

7 

0.9884 

0.9881 

0.9863 

8 

0.9870 

0.9865 

0.9847 

9 

0.9856 

0.9849 

0.9831 

10 

0.9842 

0.9834 

0.9815 

11 

0.9829 

0.9820 

0.9799 

12 

0.9816 

0.9805 

0.9784 

13 

0.9804 

0.9791 

0.9768 

14 

0.9792 

0.9778 

0.9754 

15 

0.9780 

0.9764 

0.9740 

16 

0.9769 

0.9751 

0 . 9725 

17 

0.9758 

0.9739 

0.9710 

18 

0.9747 

0.9726 

0.9696 

19 

0.9736 

0.9713 

0.9681 

20 

0.9725 

0.9700 

0.9666 

21 

0.9714 

0.9687 

0.9651 

22 

0.9702 

0.9673 

0.9636 

23 

0.9690 

0.9660 

0.9622 

24 

0.9678 

0.9646 

0.9607 

25 

0.9666 

0.9632 

0.9592 

26 

0.9654 

0.9618 

0.9576 

27 

0.9642 

0.9604 

0.9562 

28 

0.9629 

0.9590 

0.9546 

29 

0.9616 

0.9575 

0.9531 

30 

0.9604 

0.9560 

0.9515 

31 

0.9590 

0.9546 

0.9499 

32 

0.9576 

0.9531 

0.9483 

33 

0.9563 

0.9516 

0.9466 

34 

0.9549 

0.9500 

0.9450 

35 

0.9534 

0.9484 

0.9433 

36 

0.9520 

0.9469 

0.9416 

37 

0.9505 

0.9453 

0.9398 

38 

0.9490 

0.9437 

0.9381 

39 

0.9475 

0.9420 

0.9363 

40 

0.9459 

0.9403 

0.9345 

41 

0,9443 

0.9387 

0.9327 


% Alcohol 

by 

weight 

0° 

4° 

.fo 

.20°P 

42 

0.9427 

0.9370 

0.9309 

43 

0.9411 

0.9352 

0.9290 

44 

0.9395 

0.9334 

0.9272 

45 

0.9377 

0.9316 

0.9252 

46 

0.9360 

0 . 9298 

0.9234 

47 

0.9342 

0 . 9279 

0 . 921 4 

48 

0.9324 

0.9260 

0.9196 

49 

0.9306 

0.9240 

0.9176 

50 

0.9287 

0.9221 

0.9156 

51 

0.9269 

0.9202 

0.9135 

52 

0.9250 

0.9182 

0.9114 

53 

0.9230 

0.9162 

0 . 9094 

54 

0.9211 

0.9142 

0.9073 

55 

0.9191 

0.9122 

0.9052 

56 

0.9172 

0.9101 

0.9032 

57 

0.9151 

0.9080 

0.9010 

58 

0.9131 

0.9060 

0.8988 

59 

0.9111 

0 . 9039 

0.8968 

60 

0.9090 

0.9018 

0.8946 

61 

0.9068 

0.8998 

0.8924 

62 

0.9046 

0.8977 

0.8902 

63 

0.9024 

0.8955 

0 . 8879 

64 

0.9002 

0.8933 

0.8856 

65 

0.8980 

0.8911 

0 . 8834 

66 

0.8958 

0.8888 

0.8811 

67 

0.8935 

0.8865 

0.8787 

68 

0.8913 

0.8842 

0.8763 

69 

0.8891 

0.8818 

0 . 8738 

70, 

0.8869 

0 . 8794 

0.8715 

71 

0.8847 

0.8770 

0.8690 

72 

0.8824 

0.8747 

0.8665 

73 

0.8801 

0.8724 

0.8641 

74 

0.8778 

0 . 8699 

0.8616 

75 

0.8754 

0.8676 

0.8592 

76 

0.8729 

0.8651 

0.8567 

77 

0.8705 

0.8626 

0.8542 

78 

0.8680 

0.8602 

0.8518 

79 

0.8657 

0.8577 

0.8494 

80 

0.8634 

0.8551 

0.8469 

81 

0.8610 

0.8527 

0.8446 

82 

0.8585 

0.8501 

0.8420 

83 

0.8560 

0.8475 

0.8394 











METHYL ALCOHOL (Continued) 


% Alcohol 


weijht 

84 

0.8535 

85 

0.8510 

86 

0.8483 

ey- 

0.8456 

es 

0.8428 

89 

0.8400 

90 

0.8374 

91 

0.8347 



, 20 ®^ 

^ 40 C. 

d-^c 

0.8449 

0.8366 

0.8422 

0.8340 

0.8394 

0.8314 

0.8367 

0.8286 

0.8340 

0.8258 

0.8314 

0.8230 

0.8287 

0.8202 

0.8261 

0.8174 


% Alcohol 


by 

weight 


92 

0.8320 

93 

0.8293 

94 

0.8266 

95 

0.8240 

96 

0.8212 

97 

0.8186 

98 

0.8158 

99 

0.8130 

100 

0.8102 


d^C. 

d^C. 

0.8234 

0.8146 

0.8208 

0.8118 

0.8180 

0.8090 

0.8152 

0.8062 

0.8124 

0.8034 

0.8096 

0.8005 

0.8068 

0.7976 

0.8040 

0.7948 

0.8009 

0.7917 


IMMERSION REFRACTOMETER READINGS OF METHYL ALCOHOL 
AND ETHYL ALCOHOL AT 17.5“C.— DETERMINATION OF MIXTURES 
OF METHYL ALCOHOL AND ETHYL ALCOHOL IN AQUEOUS 

SOLUTION 

The data in the table below are priven in the Official and Tentative Methods of Analysis, 4th ed. (1935), 
p. 175; reprinted by permission oC the Association of Official Agricultural Chemists, Washington, D. C. 

The method for the determination of mixtures of these two alcohols is that of Leach and Lithgoe, 
Jour. Amer. Chem. Soc. 27, 964 (1905) as corrected by Williams, Ind. Eng. Chem. 19, 844 (1927). 

Example. — To calculate the percentage of methyl and ethyl alcohols in an aqueous mixture, assuming 
a distillate with an immersion refractometer reading of 35.0 at 17.5°G. and a specific gravity of 0.9793 
at 15.56°/15.56°G. 

By reference to the table below, an aqueous solution of methyl alcohol of specific cavity 0.9793 at 
15.56°/15.56°G. has an immersion reading of 23.2; an aqueous solution of ethyl alcohol of specific 
gravity 0.9793 at 15.56®/15.56®C. has an immersion reading of 39.4. The difference between these two 
values is: (39.4 — 23.2), or 16.2; therefore, (39.4 — 35.0) -t- 16.2, or 27.2 % of the alcohols present in the 
mixture is methyl alcohol. 

By reference to tables showing the percentages of these alcohols corresponding to the various specific 
gravities, an aqueous methyl alcohol solution having a specific gravity of 0.9793 at 15.56®/15,56®C. 
contains 15.72% by volume of methyl alcohol. An aqueous solution of ethyl alcohol of the same 
specific gravity contains 16.80 % by volume of ethyl alcohol. A distillate of this same specific gravity in 
which 27.2% of the alcohol is methyl alcohol and 72.8% is ethyl alcohol would contain: 16.80 — [(16.80 
— 15.72) -i- 27.2], or 16.76 % by volume of total alcohols. Since 27.2 % of this volume is methyl alcohol, 
100 cc. of the solution contain 4.56 cc. of methyl alcohol and 12.20 cc. of ethyl alcohol. At 15.56®G., 
1 cc. of methyl alcohol weighs 0.7958 g., and 1 cc. of ethyl alcohol weighs 0.7939 g. Therefore, 100 cc. of 
the distillate contain 4.56 X 0.7958, or 3.63 g. of methyl alcohol; and, 12.20 X 0.7939, or 9.69 g. of 
ethyl alcohol. As 100 cc. of the distillate weigh 97.93 g., the distillate contains: 3.63 -4- 97.93, or 3.71 % 
by weight of methyl alcohol; and, 9.69 *?- 97.93, or 9.89% by weight of ethyl alcohol 

This shows that there is present: By weight By volume 

Methyl alcohol : 3.71% 4.56% 

Ethyl alcohol : 9.89% 12.20% 


Sp. Gr. 
15.56® p' 
15.56® 

Scale Readings 

Sp. Gr. 
15.56®^ 
15.56®^' 

Scale Readings j 

Methyl 

Alcohol 

Ethyl 

Alcohol 

Methyl 

Alcohol 

Ethyl 

Alcohol 

1 .0000 

15.0 

15.0 

.9800 

22.8 

38.3 

.9990 

15.3 

15.8 

.9790 

23.4 

39.9 

.9980 

15.6 

16.6 

.9780 

24.0 

41.5 

.9970 

15.9 

17.5 

.9770 

24.5 

43.1 

.9960 

16.2 

18.5 

.9760 

25.0 

44.8 

.9950 

16.5 

19.4 

.9750 

25.5 

46.5 

.9940 

16.9 

20.4 

.9740 

26.0 

48.2 

.9930 

17.2 

21.4 

.9730 

26.5 

49.8 

.9920 

17.5 

22.5 

.9720 

27.0 

51.5 

.9910 

17.9 

23.6 

.9710 

27.5 

53.0 

.9900 

18.2 

24.7 

. 9700 

28.1 

54.6 

.9890 

18.6 

25.9 

.9690 

28.7 

56.1 

.9880 

19.0 

27.1 

.9680 

29.2 

57.6 

.9870 

19.5 

28.4 

.9670 

29.6 

59.1 

.9860 

19.9 

29.6 

.9660 

30.1 

60.6 

.9850 

20.4 

31.0 

.9650 

30.6 

62.0 

.9840 

20.8 

32.4 

.9640 

31.0 

63.3 

.9830 

21.3 

33.8 

.9630 

31.5 

64.6 

.9820 

21.8 

35.2 

.9620 

31.9 

65.6 

.9810 

22.3 

36.7 

.9610 

32.4 

67.0 


{Completed on following page,) 
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IMMERSION REFRACTOMETER READINGS OF METHYL ALCOHOL 
AND ETHYL ALCOHOL AT 17.5°C.— DETERMINATION OF MIXTURES 
OF METHYL ALCOHOL AND ETHYL ALCOHOL IN AQUEOUS 
SOLUTION (Continued) 


Sp. Gr. 
15.56® ^ 
15.56® 

Scale Readings 

Sp. Gr. 
15.56® 
15.56® 

Scale Readings | 

Methyl 

Alcohol 

Ethyl 

Alcohol 

Methyl 

Alcohol 

Ethyl’ 

Alcohol 

.9600 

32.8 

68.1 

.9520 

35.9 

75.4 

.9590 

33.3 

69.2 

.9510 

36.2 

76.2 

.9580 

33.7 

70.2 

.9500 

36.5 

76.9 

.9570 

34.1 

71.2 

.9490 

36.8 

77.6 

.9560 

34.5 

72.1 

.9480 

37.0 

78.3 

.9550 

34.9 

73.0 

.9470 

37.3 

79.0 

.9540 

35.3 

73.8 

.9460 

37.6 

79.7 

.9530 

35.6 

74.6 





CONVERSION OF PERCENTAGES OF ETHYL ALCOHOL 

The following expressions show the various relations between percentage by weight 
(lY), percentage by volume (F), percentage proof spirit (P), and specific gravity (D). 


W = 


DX 2.208 


V=« 


WXD 

0.7938 


--WXDX1.26 


VX 0.7938 
D 

P«WxDX2.208 


V = PX0.5706 


0.5706 


•=VX1.7525 


DENSITIES OF VARIOUS SOLIDS AND LIQUIDS 

Approximate values at ordinary temperatures. 


Ncune 


Agate 

Alabaster 

Amber 

Amphoboles 

Anthracite 

Argillite 

Asbestos 

Asbestos paper 

Asphalt 

Barley 

Basalt 

Bone 

Brick 

Butter 

Calcspar 

Caoutchouc 

Cast iron 

Celluloid 

Cement 

Chalk 

Charcoal 

Charcoal, air free 

China, Chinese 

China, French 


Grams 

per cc 


Pounds 
per cu. ft. 


2. 5- 2. 8 

2.3- 2. 8 

1 . 0 - 1.1 
2. 9-3. 2 

1.4- 1 .7 
2.76-2.88 

2 . 1 - 2. 8 
1.2 

1 . 1 - 1. 5 
0.51-0.69 

2.7- 3. 2 

1. 7- 2.0 

1.4- 1. 6 
0.94-0.95 

2 . 6 - 2. 8 
0.92-0.99 
7.25 

1.4 

0.82-1.95 

1 . 8 - 2. 6 
0.4 

1 .4- 1.5 
2.38 
2.24 


1 56-1 74 
143-174 

62.3- 68.5 
181-199 
87-106 
172-179 
131-174 
75 

68.5- 93.5 
31 .8-43.0 
168-199 
106-125 
87-100 

58.5- 59.2 
162-174 

57.3- 61.4 
452 

87 

51-121 

112-162 

25 

87-93 

148 

140 


Name 

Grams 
per cc 

Pounds 
per cu. ft. 

China, German 

2.29-2.49 

143-155 

Cinnabar 

8.12 

506 

Clay 

1 .8-2.6 

112-162 

Clinker brick 

1 .7-2.0 

106-125 

Coal 

1 .2-1.5 

75-93 

Coal, pressed 

1 .25 

77.9 

Coke 

1 .4 

87 

Concrete 

1 .80-2.45 

112-153 

Copal 

1 .04-1.14 

64.8-71.0 

Cork 

0.24 

15 

Corkboard, black 

0.56 

35 

Corkboard, white 

0.25 

15.6 

Cotton, air dried 

1 .47-1.50 

91 .6-93.5 

Diamond 

3.01-3.52 

187.5-219 

Earth, loamy, dry 

1.6-1. 9 

100-118 

Earth, loamy, pressed 

2.0 

125 

Ebonite 

1.15 

71.6 

Feldspar 

3.25-3.50 

202-218 

Feldspar 

2.5 

156 

Fire brick 

1.85-2.2 

115-137 

Flax, air dried 

1.5 

93 

Flint 

2.6-2. 8 

162-174 

Flour, loose 

0.4-0. 5 

25-31 

Flour, pressed 

0.7-0. 8 

44-50 






MTS 


DENSITIES OF VARIOUS SOLIDS AND LIQUIDS (Continued) 


Name 

Grams 
per cc 

Pounds 
per cu. ft. 

Gamboge 

1.2 

75 

Garnet 

3.4-4. 3 

212-268 

Gas carbon 

1.88 

117 

Gasoline 

0.66-0.69 

41-43 

Gelati ne 

1 .27 

79.1 

Glass, crystal 

2. 0-3.0 

181-187 

Glass, flask 

2.6 

162 

Glass, flint 

3.15-3.90 

196-243 

Glass, mirror 

2.45-2.72 

153-169 

Glass, window 

2. 4-2. 6 

150-162 

Glue 

1 .27 

79.1 

Gneiss 

2.4-2. 7 

150-168 

Granite 

2.51-3.05 

156-190 

Graphite 

2.30-2.72 

143-169 

Gravel 

1 .8-2.0 

112-125 

Gum arabic 

1.31-1 .45 

81 .6-90.3 

Gunpowder, loose 

0.9 

56 

Gunpowder, pressed 

1.75 

109 

Guttapercha 

0.96-0.99 

60-61 .6 

Gypsum, calcined 

1 .81 

113 

Gypsum, dry, moulded 

0.97 

60.4 

Gypsum, sifted 

1 .25 

77.9 

Hemp, fiber, air dried 

1 .5 

93 

Ice 

0.88-0.92 

54.8-57.3 

India rubber 

0.91-0.93 

56.7-57.9 

Ivory 

1 .83-1.92 

114-120 

Kaolin 

2.2-2. 5 

137-156 

Lava, basaltic 

2. 8-3.0 

1 74-1 87 

Lava, trachitic 

2. 0-2. 7 

125-168 

Leather 

1.02 

63.5 

Leather, dried 

0.86 

53.6 

Lignite 

1 .2-1.5 

75-93 

Lime mortar, dry 

1 .60-1 .65 

99.7-102.8 

Lime mortar, fresh 

1 .75-1 .80 

109-112 

Lime stone 

2.46-2.84 

153-177 

Linoleum 

1.15-1 .3 

71 .6-81 

Litharge, artificial 

9. 3-9. 4 

579-586 

Litharge, natural 

7.83-7.98 

488-497 

Loam, dried 

1.5-1 .6 

93-100 

Loam, fresh 

1 .67-1.85 

104-115 

Marble 

2.52-2.85 

157-177.5 

Marl 

2. 3-2. 5 

143-156 

Masonry brick, dry 

1 .42-1 .46 

88.5-91 .0 

Masonry brick, fresh 

1.57-1.63 

<^7.8-101 .5 

Meerschaum 

0.99-1 .28 

6J .7- 79.7 

Mica 

2.65-3.2 

165-199 

Milk 

1 .028-1 .035 

64.04-64.48 

Millstone quartz 

1 .25-1 .60 

77.9-99.7 

Oats 

0.43 

26.8 


Name 

Grama 
POT cc 

Pounds 

POT cu . ft. 

Ocher 

3.5 

218 

Opal 

2.2 

137 

Paper 

0.70-1 .15 

43.6-71.6 

Paraffin 

0.87-0.91 

54.2-56.7 

Peat 

0.64 

39.9 

Petroleum ether 

0.665 

41.5 

Pig iron, gray 

6. 7-7.6 

417-473 

Pig iron, white 

7. 0-7. 8 

436-486 

Pitch 

1 .07-1.10 

66.7-68.5 

Pitch peat 

0.84 

52.5 

Polishing slate 

2.1 

131 

Porcelain clay 

2.2 

137 

Porphyry 

2.4-2. 8 

150-174 

Potato 

1 .06-1 .13 

66.0-70.4 

Pumice 

0.37-0.9 

23-56 

Quicklime 

2. 3-3. 2 

143-199 

Red lead 

8.6-9. 1 

536-567 

Rock salt 

2.28-2.41 

1 43-1 50 

Rosin 

1 .07 

66.7 

Rubber fabric 

1. 0-2.0 

62.3-125 

Rubber, gum 

0.92-0.96 

57.3-59.8 

Rubber, raw 

0.92-0.96 

57.3-59.8 

Rye 

0.68-0.79 

42.4-49.2 

Sand, coarse 

1 .4-1 .5 

87-93.5 

Sand, fine, dry 

1 .40-1.65 

87.2-102.8 

Sand, fine, moist 

1.90-2.05 

118.4-127.7 

Sandstone 

2.2-2. 5 

1 37-1 56 

Sandstone, artificial 

2.0-2. 1 

125-131 

Sea water 

1 .025 

63.86 

Siderite 

3.7-3. 9 

231-243 

Silica 

2.66 

166 

Silk, raw 

1.56 

97.2 

Slag, blast furnace 

2. 5-3.0 

1 56-1 87 

Slaked lime 

1.15-1 .25 

69.6-77.9 

Slate 

2.65-2.70 

165-168 

Snow, loose 

0.125 

7.79 

Soapstone 

2.7 

168 

Starch, lumps 

1 . 53-1 . 56 

95.3-97.2 

Steel, ingot 

7.87 

490 

Sugar, white 

1.61 

100.3 

Tallow 

0.90-0.97 

56.1-60.4 

Tar 

1.02 

63.6 

Tufa, lump 

1.3 

81 

Tufa, tile 

0.8-0. 9 

50-56 

Verdigris 

1.9 

118 

Wax, sealing 

1.8 

112 

Wheat 

0.7-0. 8 

44-50 

White lead 

6.7 

417 

Wood 

0.31-1 .33 

19.3-82.9 

Wood naphtha 

0.810-0.848 50.5-52.91 

Wool, air dried 

1.32 

82.2 1 
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RELATIVE DENSITY AND VOLUME OF WATER* AND OF 
MERCURY AT VARIOUS TEMPERATURES 


These values are based upon the mass of one milliliter of water at 4°C. as unity. 
To convert to absolute density in G. G. S. units multiply the value for relative 
density by 0.999973. 
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RELATIVE DENSITY AND VOLUME OF WATER AND OF MERCURY 
AT VARIOUS TEMPERATURES 


1 MERCURY 1 

Relativo 



Density 

Volume 

Temp. 


ml/g 

Degree C. 

13.5069 

0.0740362 

36 

13.5045 

0.0740496 

37 

13.5020 

0.0740630 

38 

13.4996 

0.0740765 

39 

13.4971 

0.0740898 

40 

13.4947 

0.0741033 

41 

13.4922 

0.0741167 

42 

13.4898 

0.0741301 

43 

13.4873 

0.0741435 

44 

13.4849 

0.0741570 

45 

13.4825 

0.0741704 

46 

13.4800 

0.0741838 

47 

13.4776 

0.0741972 

48 

13.4751 

0.0742107 

49 

13.4727 

0.0742241 

50 

13.4703 

0.0742375 

51 

13.4678 

0.0742510 

52 

13.4654 

0.0742644 

53 

13.4630 

0.0742778 

54 

13.4605 

0.0742913 

55 

13.4484 

0.0743585 

60 

13.4362 

0.0744257 

65 

13.4241 

0.0744930 

70 

13.4120 

0.0745602 

75 

13.3999 

0.0746276 

80 

13.3878 

0.0746949 

85 

13.3757 

0.0747623 

90 

13.3637 

0.0748294 

95 

13.3516 

0.0748971 

100 

13.328 

0.075032 

110 

13.304 

0.075167 

120 

13.280 

0.075303 

130 

13.256 

0.075439 

140 

13.232 

0.075575 

150 

13.208 

0.075712 

160 

13.184 

0.075849 

170 

13.160 

0.075986 

180 

13.137 

0.076124 

190 

13.113 

0.076262 

200 

13.089 

0.076400 

210 

13.065 

0.076539 

220 

13.042 

0.076678 

230 

13.018 

0.076818 

240 

12.994 

0.076958 

250 

12.970 

0.077099 

260 

12.947 

0.077239 

270 

12.923 

0.077371 

280 

12.899 

0.077513 

290 

12.876 

0.077666 

300 

Under 20 

ATM. 


12.853 

0.077810 

310 

12.829 

0.077954 

320 

12.805 

0.078099 

330 

12.781 

0.078245 

340 

12.758 

0.078391 

350 

12.734 

0.078538 

360 

12.710 

0.078685 

370 

12.686 

0.078834 

380 

12.662 

0.078993 

390 

12.638 

0.079133 

400 

12.517 

0.079897 

450 

12.395 

0.080686 

500 



Relative 


Temp. 

Diujsity 

Volume 

Degree C. 

g/ml 

ml/g 

36 

0.99371 

1 . 00633 

37 

0.99336 

1 .00669 

38 

0.99299 

1 . 00706 

39 

0.99262 

1 .00743 

40 

0.99224 

1 . 00782 

41 

0.99186 

1 . 00821 

42 

0.99147 

1 . 00861 

43 

0.99107 

1 . 00901 

4^ 

0.99066 

1 . 00943 

45 

0.99025 

1 . 00985 

46 

0.98982 

1 .01028 

47 

0.98940 

1.01072 

48 

0.98896 

1 .01116 

49 

0.98852 

1.01162 

50 

0.98807 

1 .01207 

51 

0.98762 

1 .01254 

52 

0.98715 

1 .01301 

53 

0.98669 

1 .01 349 

54 

0.98621 

1 .01398 

55 

0.98573 

1 .01448 

60 

0.98324 

1.01705 

65 

0.98059 

1 .01979 

70 

0.97781 

1 . 02270 

75 

0.97489 

1 . 02576 

80 

0.97183 

1 . 02899 

85 

0.96865 

1.03237 

90 

0.96534 

1 . 03590 

95 

0.96192 

1.03959 

100 

0.95838 

1 .04343 

no 

0.9510 

1 .0515 

120 

0.9434 

1 . 0601 

130 

0.9352 

1 .0693 

140 

0.9264 

1 . 0794 

150 

0.9173 

1 . 0902 

160 

0.9075 

1 .1019 

170 

0.8973 

1,1145 

180 

0.8866 

1 .1279 

190 

0.8750 

1 .1429 

200 

0.8628 

1 . 1 590 

210 

0.850 

1.177 

220 

0.837 

1 .195 

230 

0.823 

1 .215 

240 

0.809 

1.236 

250 

0.794 

1.259 

260 



270 



280 



290 



300 



310 



320 



330 



340 



350 



360 



370 



380 



390 



400 



450 



600 
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ABSOLUTE DENSITY OF WATER 


This table gives the weight in grams of a cubic centimeter of water at temperatures 
from 0° to 30°C. Water attains its maximum density at 3.98°C. at which temperature 
the density is 0.999973 (G. G. S.) 


Temp . ° C . 

Densi ty 

Temp . ° C . 

Densi ty 

Temp . ®C 

Densi ty 

Temp . °C 

Density 

0.0 

0.999841 

7.6 

0.999872 

15.2 

0.999069 

22.8 

0.997585 

0.2 

9854 

7.8 

9861 

15.4 

9038 

23.0 

7538 

0.4 

9866 

8.0 

9849 

15.6 

9007 

23.2 

7490 

0.6 

9878 

8.2 

9837 

15.8 

8975 

23.4 

7442 

0.8 

9889 

8.4 

9824 

16.0 

8943 

23.6 

7394 

1 .0 

9900 

8.6 

9810 

16.2 

8910 

23.8 

7345 

1 .2 

9909 

8.8 

9796 

16.4 

8877 

24.0 

7296 

1 .4 

9918 

9.0 

9781 

16.6 

8843 

24.2 

7246 

1 .6 

9927 

9.2 

9766 

16.8 

8809 

24.4 

7196 

1.8 

9934 

9.4 

9751 

17.0 

8774 

24.6 

7146 

2.0 

9941 

9.6 

9734 

17.2 

8739 

24.8 

7095 

2.2 

9947 

9.8 

9717 

17.4 

8704 

25.0 

7044 

2.4 

9953 

10.0 

9700 

17.6 

8668 

25.2 

6992 

2.6 

9958 

10.2 

9682 

17.8 

8632 

25.4 

6941 

2.8 

9962 

10.4 

9664 

18.0 

8595 

25.6 

6888 

3.0 

9965 

10.6 

9645 

18.2 

8558 

25.8 

6836 

3.2 

9968 

10.8 

9625 

18.4 

8520 

26.0 

6783 

3.4 

9970 

11.0 

9605 

18.6 

8482 

26.2 

6729 

3.6 

9972 

11.2 

9585 

18.8 

8444 

26.4 

6676 

3.8 

9973 

11.4 

9564 

19.0 

8405 

26.6 

6621 

4.0 

9973 

11.6 

9542 

19.2 

8365 

26.8 

6567 

4.2 

9973 

11.8 

9520 

19.4 

8325 

27.0 

6512 

4.4 

9972 

12.0 

9498 

19.6 

8285 

27.2 

6457 

4.6 

9970 

12.2 

9475 

19.8 

8244 

27.4 

6401 

4.8 

9968 

12.4 

9451 

20.0 

8203 

27.6 

6345 

5.0 

9965 

12.6 

9427 

20.2 

8162 

27.8 

6289 

5.2 

9961 

12.8 

9402 

20.4 

8120 

28.0 

6232 

5.4 

9957 

13.0 

9377 

20.6 

8078 

28.2 

6175 

5.6 

9952 

13.2 

9352 

20.8 

8035 

28.4 

6118 

5.8 

9947 

13.4 

9326 

21 .0 

7992 

28.6 

6060 

6.0 

9941 

13.6 

9299 

21 .2 

7948 

28.8 

6002 

6.2 

9935 

13.8 

9272 

21 .4 

7904 

29.0 

5944 

6.4 

9927 

14.0 

9244 

21 .6 

7860 

29.2 

5885 

6.6 

9920 

14.2 

9216 

21 .8 

7815 

29.4 

5826 

6.8 

9911 

14.4 

91 88 

22.0 

7770 

29.6 

5766 

7.0 

9902 

14.6 

9159 

22.2 

7724 

29.8 

5706 

7.2 

9893 

14.8 

9129 

22.4 

7678 

30.0 

5646 

7.4 

9883 

15.0 

9099 

22.6 

7632 
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FREEZING MIXTURES 


The table below gives the percent of the anhydrous material as shown in the column 
on the left in the eutectic mixture with ice. The eutectic temperature is the lowest 
temperature which can be obtained from a mixture of the substance with ice. To 
obtain the maximum cooling effect, the freezing mixture should be prepared with ice 
rather than with water and the other ingredient should he cooled to 0°C. For most 
purposes sodium chloride and ice, or calcium chloride and ice, mixtures are most 
common providing temperatures of -21.2°C. and -55°C. respectively. 


Formula of 
Substance 

^^0 

Eutectic 
Temp. °(L 

BaClz 

22.5 

-7.8 

CaClz 

29.8 

-55 

Ca(N03)2 

35 

-16 

CuCl 2 

36 

-40 

Cu(N03)2 

36 

-24 

CUSO 4 

11.9 

- 1.6 

FeCl3 

33.1 

-55 

FeS04 

13.04 

-1.824 

HCI 

24.8 

-86 

HNO 3 

32.7 

-43 

K 2 CO 3 

39.5 

-36.5 

KCI 

19.75 

- 11.1 

K2Cr04 

36.6 

-11.3 

KOH 

31.5 

-65 

KNO 3 

10.9 

-2.9 

MgClz 

21.6 

-33.6 

Mg(N03)2 

34.6 

-29 

MgS04 

19 

-3.9 


Formula of 
Substance 


Eutectic 
Temp. °C. 

MnS04 

32.2 

-10.5 

NH 4 CI 

18.6 

-15.8 

NH 4 NO 3 

41.2 

-17.35 

(NH4)2S04 

38.3 

-19.05 

NaBr 

40.3 

-28 

N 32 003 

5.9 

- 2.1 

NaCI 

23.3 

-21.13 

NaOH 

19 

-28 

NaN 03 

37 

-18.5 

N 32304 

12.7 

-3.55 

N 328203 

30 

-11 

NiS04 

20.6 

-4.15 

SO3 

32 

-75 

SrClz 

26 

-18.7 

Sr(N 03)2 

24.5 

-5.75 

ZnCl 2 

51 

-62 

Zn(N 03)2 

39.4 

-29 

ZnSO, 

27.2 

-6.55 


NON-AQUEOUS COOLING BATHS 

Low temperatures may be produced by mixtures of various substances with carbon 
dioxide snow or by evaporation of low boiling liquids.* 


Substance 


Alcohol-carbon dioxide 

-72 

Ammonia, boiling point 

-33.4 

Chloroform-carbon dioxide 

-77 

Ether-carbon dioxide 

-100 

Ethyl chloride, boiling point 

+12.5 

Liquid air, boiling point 

-190 


Substance 

Deg. C. 

Nitrogen, boiling point 

-196 

Oxygen, boiling point 

-183 

Sulfur dioxide, boiling point 

-10 


* The assertion that certain baths with CO 2 snow, especially the acetone bath, give a temperature 
materially lower than pure dry CO 2 snow is erroneous. Cf. Thiel and Caspar, Z. physik. Chem. 86 , 
257-93 {1914); C. A. 8 , 1229 (1914). Liquid air poured into ethyl alcohol until a slush is formed gives a 
cooling bath —115° to — 125°C. 
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COMPOSITION OF AQUEOUS ANTI-FREEZE SOLUTIONS 

FREEZING POINT OF ALCOHOL-WATER MIXTURES 


Specific Gravity 
20®/4°C. (68°F.) 

% alcohol 
by weight 

% alcohol 
by volume 


Freezing Point 

°C. 

°F. 

0.99363 

2.5 

3.13 

-1.0 

30.2 

0.98971 

4.8 

6.00 

-2.0 

28.4 

0.98658 

6.8 

8.47 

-3.0 

26.6 

0.98006 

11.3 

14.0 

-5.0 

23.0 

0.97670 

13.8 

17.0 

-6.1 

21 .0 

0.97336 

16.4 

20.2 

-7.5 

18.5 

0.97194 

17.5 

21.5 

-8.7 

16.3 

0.97024 

18.8 

23.1 

-9.4 

15.1 

0.96823 

20.3 

24.8 

-10.6 

12.9 

0.96578 

22.1 

27.0 

-12.2 

10.0 

0.96283 

24.2 

29.5 

-14.0 

6.8 

0.95914 

26.7 

32.4 

-16.0 

3.2 

0.95400 

29.9 

36.1 

-18.9 

-2.0 

0.94715 

33.8 

40.5 

-23.6 

-10.5 

0.93720 

39.0 

46.3 

-28.7 

-19.7 

0.92193 

46.3 

53.8 

-33.9 

-29.0 

0.90008 

56.1 

63.6 

-41 .0 

-41 .8 

0.86311 

71.9 

78.2 

-51 .3 

-60.3 


FREEZING POINT OF GLYCEROL (GLYCERINE )— WATER MIXTURES 

The values are those reported by Bosart and Snoddy (Jour. hid. and Eng. Chem., 
19, 506 (1927)), and Lane (Jour. Ind. and Eng. Chern., 17, 924 (1925) )but modified 
by adding: 2°F to all temperatures below 0°F in accordance with the suggestion of 
the Procter and Gamble Co. 


% Glycerol 
by Weight 

Specific Gravity 
15°/15°C. (59°F.) 

Specific Gravity 
20°/20®G. (6a°F.) 

°C. 

Fn^zing Point 

op 

10 

1 .02415 

1 . 02395 

-1.6 

29.1 

20 

1.04935 

1 . 04880 

-4.8 

23.4 

30 

1 . 07560 

1 . 07470 

-9.5 

14.9 

40 

1 . 1 0255 

1.10135 

-15.4 

4.3 

50 

1 . 1 2985 

1 . 1 2845 

-22.0 

-7.4 

60 

1 . 1 5770 

1.15605 

-33.6 

-28.5 

70 

1 . 1 8540 

1.18355 

-37.8 

-36.0 

80 

1 .21290 

1 .21090 

-19.2 

-2.3 

90 

1 . 23950 

1 . 23755 

-1.6 

29.1 

100 

1 .26557 

1 .26362 

17.0 

62.6 


FREEZING POINT OF PRESTONE *— WAITJI MIXTURES 


1 % Prestone 

Specific Gravity 

Freezing Point | 

By Weight 

By Volume 

15715C. (59n\) 

“G. 

op 

10 

9.2 

1.013 

-3.6 

25.6 

15 

13.8 

1,019 

-5.6 

22.0 

20 

18.3 

1.026 

-7.9 

17.8 

25 

23.0 

1.033 

-10.7 

12.8 

30 

28.0 

1.040 

-14.0 

6.8 

40 

37.8 

1.053 

-22.3 

-8,2 

50 

47.8 

1.067 

-33.8 

-28.8 

60 

58.1 

1.079 

-49.3 

-56.7 


♦ lEveready Prestone (manufactured by the National Carbon Co.), marketed for anti-freeze purpoaes, 
is 97 % ethylene glycol containing fractional percentages of soluble and insoluble ingredients to prevent 
fowmng, creepage and water corrosion in automobile cooling systems. 
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FREEZING POINT OF MAGNESIUM CHLORIDE BRINES 

% M^rCiz 
by weight 

Spec. Grav. 
l.'5.6°C.(60®F.) 

Freezing Point 


% MgClz Spec. Grav. 
by weight 15.6°G. (60®F. ) 

Freezing Point | 

°C. 

OF 


°C. 

°F. 

5 

1.043 

-3.11 

26.4 


18 

1.161 

-22.1 

-7.7 

6 

1.051 

-3.89 

25.0 


19 

1.170 

-25.6 

-12.2 

7 

1.060 

-4.72 

23.5 


20 

1.180 

-27.4 

-17.3 

8 

1.069 

-5.67 

21.8 


21 

1.190 

-30.6 

-23.0 

9 

1.078 

-6.67 

20.0 


22 

1.200 

-32.8 

-27.0 

10 

1.086 

-7.83 

17.9 


23 

1.210 

-28.9 

-20.0 

11 

1.096 

-9.05 

15.7 


24 

1.220 

-25.6 

-14.0 

12 

1.105 

-10.5 

13.1 


25 

1.230 

-23.3 

-10.0 

13 

1.114 

-12.1 

10.3 


26 

1.241 

-21.1 

-6.0 

14 

1.123 

-13.7 

7.3 


27 

1.251 

-19.4 

-3.0 

15 

1.132 

-15.6 

4.0 


28 

1.262 

-18.3 

-1.0 

16 

1.142 

-17.6 

0.4 


29 

1.273 

-17.2 

+1.0 

17 

1.151 

-19.7 

-3.5 


30 

1.283 

-16.7 

2.0 


FREEZING POINT OF SODIUM CHLORIDE BRINES 

Compiled in colIalK)ration with C. D. Ix)oker, Ph.D., International Salt Co., Inc. 


%NaCl 

Spec. Grav. 

Freezing Point 


%NaGl 

Spec. Grav. 
15®C. (59®F.) 

Freezing Point | 

by weight 

15°G. (59®F.) 

'•G. 

°F. 


by weight 

°G. 

®F. 

0 

1,000 

0.00 

32.0 


15 

1.112 

-10.88 

12.4 

1 

1.007 

-0.58 

31.0 


16 

1.119 

-11.90 

10.6 

2 

1.014 

-1.13 

30.0 


17 

1.127 

-12.93 

8.7 

3 

1.021 

-1.72 

28.9 


18 

1.135 

-14.03 

6.7 

4 

1.028 

-2.35 

27.8 


19 

1.143 

-15.21 

4.6 

5 

1.036 

-2.97 

26.7 


20 

1 .152 

-16.46 

2.4 

€ 

1.043 

-3.63 

25.5 


21 

1 .159 

-17.78 

+0.0 

7 

1.051 

-4.32 

24.2 


22 

1.168 

-19.19 

-2.5 

8 

1.059 

-5.03 

22.9 


?3 

1.176 

-20.69 

-5.2 

9 

1.067 

-5.77 

21,6 


23.3(F) 1.179 

-21 .13 

-6.0 

10 

1.074 

-6.54 

20.2 


24 

1.184 

-17.0* 

+1.4* 

11 

1.082 

-7.34 

18.8 


25 

1.193 

-10.4*- 

13.3* 

12 

1,089 

-8.17 

17.3 


26 

1.201 

-2.3* 

27.9* 

13 

14 

1.097 

1.104 

-9.03 

-9,94 

15.7 

14.1 


26.3 

1.203 

0.0* 

32.0* 


* Saturation temperatures of sodium chloride dihydrate; at these temperatures 
NaCl»2H.20 separates leaving the brine of the eutectic cx>mposition (E). 
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Inches of mercury below one standard atmosphere (29.92 in.) 
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SPECIFIC AND LATENT HEAT OF VARIOUS FOOD PRODUCTS AND 
THEIR COLD STORAGE TEMPERATURES 
Puljlished in “Dow Calcium Chloride for Refrigeration,” copyright 1929 by The 
Dow Chemical Co., from information furnished by the York Ice Machinery Corpor- 
ation, York, Penna., and reproduced by permission. 


Article 

Conapoaitioa 

Water Solid 


Latent Heat 
of Freezinjf 

Cold Storage 
Temperature 
®F. 

Fruit 







Apples 

63.5 

36.5 

.708 

.39 

91.5 

32-36 

Banana (Edible Portions) 

75.5 

24.5 

.804 

.426 

108.5 

34 

Berries (Fresh) 

86.5 

13.5 

.892 

.46 

124.5 

36 

Cranberries 

89.0 

11.0 

.912 

.467 

128.0 

33-36 

Cantaloupes (Whole) 

45.0 

55.0 

.560 

.335 

65.0 

40 

Dates, Figs, Etc. 

79.0 

21.0 

8.32 

.437 

104.0 

50-55 

Fruits (Dried) 

15-30 

70-85 

.290-. 47 

.21 5-. 320 

21.6-43.2 

35-40 

Grapes (Whole) 

58.0 

42.0 

.664 

.374 

83.5 

34-36 

Lemons (Whole) 

62.5 

37.5 

.700 

.387 

90.0 

33-45 

Oranges (Whole) 

63.5 

36.5 

.708 

.390 

91.5 

34-45 

Peaches (Whole) 

73.5 

26.5 

.788 

.420 

106.0 

34-36 

Pears, Watermelons 

76.0 

24.0 

.808 

.428 

109.0 

34-36 

Meats 







Brined 

52.0 

48.0 

.616 

.356 

75.0 

38 

Beef (Fresh) 

68.0 

32.0 

.744 

.404 

98.0 

33 

Beef (Fat) 

51.0 

49.0 

.608 

.353 

73.5 

30 

Beef (Lean) 

72.0 

28.0 

.776 

.416 

102.0 

30 

Beef (Dried) 

5-15 

95-85 

.22-. 34 

.195-. 265 

7.2-21.6 

36-40 

Hams, Ribs (Not Brined) 

60.0 

40.0 

.680 

.380 

86.5 

20 

Shoulders (Not Brined) 

76.0 

24.0 

.808 

.428 

109.0 

20 

Lard 






38 

Li vers 

65.5 

34.5 

.724 

.396 

93.5 

20-30 

Lamb 

58.0 

42.0 

.664 

.374 

83.5 

32 

Pork (Edible Portion) 

60.0 

40.0 

.680 

.380 

86.5 

29-32 

Pork (Fat) 

39.0 

61.0 

.512 

.317 

56.2 

30-35 

Sausage Casings 






20 

Tenderloins, Butts, Etc. 

67.0 

33.0 

.736 

.401 

96.5 

33 

Veal 

63.0 

37.0 

.704 

.390 

91 .0 

32-33 

Fish 







Fresh Fish 

70.0 

30.0 

.760 

.410 

101.0 

20-28 

Dried Fish 

45.0 

55.0 

.560 

.335 

65.0 

36 

Oysters in Shell 

80.38 

19.62 

.843 

.441 

115.7 

30-40 

Oysters in Tubs 

87.0 

13.0 

.896 

.461 

125.1 

25-35 

Canned Goods 







Fruits 


Same 

As 

Fresh. 


35-40 

Meats 


Same 

As 

Fresh. 


35-40 

Sardines 

70.0 

30.0 

.760 , 

.410 

101.0 

35-40 

Butter, Eggs, Etc. 







Butter 

12.75 

87.25 

.302 

.238 

18.4 

18-20 

Cheese 

35.0 

65.0 

.480 

.305 

50.5 

34 

Eggs 

70.0 

30.0 

.760 

.410 

100.0 

31 

Milk 

87.5 

12.5 

.900 

.462 

124.0 

35 

Flour, Meal (Wheat) 

10-20 

90-80 

.26-. 38 

.210-. 280 

14.4-28.8 

36-40 

Vegetables 







Asparagus 

94.0 

6.0 

.952 

.482 

134.0 

34-35 

Cabbage 

91.0 

9.0 

.928 

.473 

131.0 

34-35 

Carrots 

83.0 

17.0 

.864 

.449 

119.5 

34-35 

Celery (Edible Portion) 

94.0 

6.0 

.952 

.482 

135.0 

34-35 

Dried Beans 

12.5 

87.5 

.300 

.237 

18.0 

32-45 

Dried Corn 

10.5 

89.5 

.284 

.231 

15.1 

35-45 

Dried Peas 

9.5 

90.5 

.276 

.224 

13.7 

35-45 

Onions 

87.5 

12.5 

.900 

.462 

126.0 

36 

Parsnips 

83.0 

17.0 

.864 

.449 

119.5 

34-35 

Potatoes 

74.0 

26.0 

.792 

.422 

106.5 

36-40 

Sauerkraut 

89.0 

11.0 

.912 

.467 

128.0 

35 

Miscellaneous 







Cigars, Tobacco 






35-42 

Furs, Woolens, Etc. 






35 

Honey 

18.0 

82.0 

.344 

.254 

25.9 

36-40 

Hops 






32-40 

Maple Syrup 

36.0 

64.0 

.488 

.308 

51 .8 

40-45 

Maple Sugar 

5.0 

95.0 

.240 

.215 

7.2 

40-45 

Poultry Dressed Iced • 

73.7 

26.3 

.790 

.421 

105.0 

28-30 

Poultry Dry Picked 

65.0 

35.0 

.720 

.395 

93.5 

26-28 

Poultry Scalded 

75.0 

25.0 

.800 

.425 

108.0 

20 

Game Frozen 

60.0 

40.0 

.680 

.380 

86.5 

15-28 

Poultry Frozen 

60.0 

40.0 

.680 

.380 

86.5 

15-28 

Nuts (Dried) 

3-10 

97 -90 

.21-. 294 

.195-. 244 

4.3-14.4 

35-40 
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MOLECULAR DEPRESSION OF THE FREEZING POINT 

The constant Kf gives the depression of the freezing point in °C. produced by 
solution of one gram molecular weight of a substance in 1000 grams of emy one of the 
solvents listed below. 


Compound 

Freezing 

Point 

°G. 

Kf 

Heat of 
Fusion 
gram-cal. 
per gram 


Compound 

Freezing 

Point Kr 
®G. 

Heat of 
Fusion 
gram-cal. 
per gram 

Acetic acid 

16.7 

3.9 

43.2 


^Naphthol 

122.5 

11.25 

31.3 

Aluminum bromide 

97.5 

26.8 

10.47 


Nitrobenzene 

5.7 

8.1 

22.46 

Barium chloride 

962 108 

27.8 


Phenan throne 

99.3 

12.0 

25.0 

Benzene 

5.5 

5.12 

30.1 


Phenol 

42 

7.27 

29.0 

Benzophenone 

48.5 

9.8 

23.5 


Salol 

43 

12.3 

16.13 

Bromoform 

7.8 

14.4 

10.9 


Stannic bromide 

31 

28.0 

6.49 

Camphor* 

178.4 

37.7 

10.74 


Stearic acid 

69 

4.5 

47.6 

Cyclohexane 

6.5 

20.0 

7.4 


Strontium chloride 

873 

107 

25.6 

m- Dinitrobenzene 

89.8 

10.6 

24.7 


Sulfuric acid 

10.5 

6.81 

24.03 

1, 4-Dioxane 

10.5 

4.9 



p-Toluidine 

44.5 

5.2 

39.9 

Diphenyl 

70.0 

8.0 

28.8 


Tribromophenol 

96 

20.4 

13.4 

Diphenylamine 

52.9 

8.6 

25.2 


Tri phenyl methane 

93 

12.45 

21.1 

Ethylene bromide 

9.98 

12.5 

13.5 


Tri phenyl phosphate 

49.9 

11.76 

17.56 

Formamide 

2 

3.8 



Urethane 

49.7 

5.14 

40.9 

Formic acid 

8.6 

2.77 

58.9 


Water 

0 

1.86 

79.67 

Naphthalene 

80.2 

6.9 

36.0 


p- Xylene 

13.2 

4.3 

38.1 


♦According to Rast (Ber. 55, 1051, 3727 (1922)) molecular weight determinations may be made with 
an ordinary thermometer. 

MOLECULAR ELEVATION OF THE BOILING POINT 

The constant Kb gives the elevation of the boiling point in °C. produced by solution 
of one gram molecular weight of a substance in 1000 grams of any one of the solvents 
listed below. In the column headed Barometric Correction is given the number of de- 
grees for each mm. of difference between the barometric reading and 760 mm. of 
mercury to be subtracted from Kb if the pressure is lower, or added if higher, than 
760 mm. Cf. Hoyt and Fink, J. Phys, Chem. 41, 453 (1937). 


Compound 

Boiling Point 
°C. 

Kb 

Barometric 
Correction 
per mm. Hg 

Heat of 
Vaporization 
gram-cul. 
per gram. 

Acetic Acid 

118.5 

3.07 

0.0008 

96.8 

Acetone 

56.00 

1 .71 

0.0004 

124.5 

Aniline 

184.3 

3.52 

0.0009 

103.7 

Benzene 

80.15 

2.53 

0.0007 

94.3 

Bromobenzene 

155.83 

6.26 

0.0016 

57.6 

Camphor 

208.25 

5.95 

0.0015 

74.23 

Carbon disulfide 

46.13 

2.34 

0.0006 

84. 1 

Carbon tetrachloride 

76.50 

5.03 

0.0013 

46.4 

Chlorobenzene 

131.98 

4.15 

0.0011 

77.6 

Chloroform 

60.19 

3.63 

0.0009 

59.0 

Cyclohexane 

80.88 

2.79 

0.0007 

85.6 

Diphenyl 

254.9 

7.08 

0.0018 

78.42 

Ethanol 

78.26 

1.22 

0.0003 

204 

Ethyl acetate 

77.13 

2.77 

0.0007 

88.4 

Ethyl ether 

34.42 

2.02 

0.0005 

83.9 

Ethyl Iodide 

72.5 

5.05 

0.0013 

45.6 

Ethylene bromide 

131.5 

6.44 

0.0016 

46.2 

n- Heptane 

98.42 

3.43 

0.0008 

76.3 

n-Hexane 

68.59 

2.75 

0.0007 

79.3 

lodobenzene 

188.47 

8.53 

0.0021 


Methanol 

64.67 

0.83 

0.0002 

262.8 

Methyl acetate 

57.1 

2.15 

0.0005 

98.1 

Naphthalene 

218.0 

5.65 

0.0014 

75. 5 

Nitrobenzene 

210.85 

5.24 

0.0013 

79.1 

n-Octane 

125.80 

4.02 

0.0010 

70.9 

n-Pentane 

36.00 

2.04 

•0.0005 


Phenol 

181.2 

3.56 

0.0009 

luis 

Stannic chloride 

114.1 

9.43 

0.0024 

30.3 

Toluene 

110.7 

3.33 

0.0008 


Water 

100.00 

0.512 

0.0001 

539.6 
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AZEOTROPIC MIXTURES 

These tables give the data for various binary and ternary azeotropic or constant 
boiling mixtures. 

For a thorough discussion of Azeotropy, see Lecat, Traite de Chimie Organique, V. 
Grignard, Mason et Cie, Paris, 1935, Tome I, pp. 121 to 267; or Young, Distillation 
Principles and Processes, Macmillan, London, 1922. 

The boiling points listed are in °C. at 760 mm. 

These data are taken from Lecat, Azeotropisme'\ Brussels, 1918; Ann. soc. sci. 
Bruxelles 45B, 169-76, 2S^-9^4 (1926); U7B, i, 21-7, 63-71, 108-U, m-58 (1927); 
U8B, i, 13-22, 57,-62, 113-26; ii, 1-18 (1928); 7,9B, ii, 17-7,7, 109-7,3 (1929); 50B, 
21-33 (1930); 55B, 7,3-7, 253-65 (1935); 56B, 7,1-57,, 221-37, (1936); Bee. trav. chim. 
Pays-Bas 7 , 5 , 620-7 (1926); 7,6, 27,0-7 (1927); 47, 13-18 (1928), unless otherwise 
designated as follows: 

(1) Young and Fortey, Trans. Chem. Soc., 81, 717, 739, 752 (1902); 83, 7,5 (1903)^ 

(2) Roscoe, Quart. Jour. Chem. Soc., 13, 17,6 (1861); 15, 270 (1862). 

(3) Bogin, U. S. P. Be. 17, 157. 

(4) Young, ''Distillation Principles and Processes'*, Macmillan, London, 1922. 

(5) Miller and Bliss, Ind. Eng. Chem., 32, 123 (197,0). 

(6) Hannotte, Bull. Soc. Chim. Belg., 35, 85-109 (1926). 

(7) Wuyts, ibid., 33, 167-192 (1927,). 

(8) Beduwe, ibid., 37 ,, 7 , 1-55 (1925). 

(9) Atkins, Trans. Chem. Soc., 117, 218-20 (1920). 

(10) Booklet by Shell Chemical Go., “Organic Chemicals Manufactured by Shell 
Chemiced Company”, 1939. 


TABLE I 

BINARY AZEOTROPES CONTAINING WATER 



B.P. 760 mm. 

% By weight 


Other 

component 

Azeotrope 

Water 

Other 

coiii[)onent 

A — Alcohols 





Ethyl alcohol (1 ) 

78.4 

78.1 

4.5 

95.5 

n-Propyl alcohol (1 ) 

97.2 

87.7 

28.3 

71.7 

iso-Propyl alcohol (1) 

82.5 

80.4 

12.1 

87.9 

n-Butyl alcohol ‘ 

117.8 

92.4 

38 

62 

iso-Butyl alcohol 

108.0 

90.0 

33.2 

66.8 

sec-Butyl alcohol 

99.5 

88.5 

32.1 

67.9 

/erf-Butyl alcohol 

82.8 

79.9 

11.7 

88.3 

n-Amyl alcohol (PentanoI-1) 

137.8 

96.0 

54.0 

46.0 

Prim-iso-amyl alcohol (Methyl-2-butanol-4) 

131 .4 

95.2 

49.6 

50.4 

/eri-Amyi alcohol (Methyl-2-butanol-2) 

102.3 

87.4 

27.5 

72.6 

sec-Amyl alcohol (Pentanol-3) 

115.4 

91.7 

36.0 

64.0 

Act.-s«c-amyl alcohol (Pentanol-2) 

119.3 

92.5 

38.5 

61.6 

n-Hexyl alcohol • 

157.9 

97.8 

75 

25 

n-Heptyl alcohol 

176.2 

98.7 

83 

17 

n-Octyl alcohol 

195.2 

99.4 

90 

10 
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AZEOTROPIC MIXTURES 



B.P. 1( 

0 mm. 

% By weight | 


Other 

component 

Azeotrope 

Water 

Other 

component 

Allyl alcohol 

97.0 

88.2 

27.1 

72.9 

Benzyl alcohol 

205.2 

99.9 

91 

9 

Furfuryl alcohol 

169.4 

98.5 

80 

20 

B — Hydrocarbons 





Benzene 

80.2 

69.3 

8.9 

91.1 

Toluene 

110.8 

84.1 

13.5 

86.5 

C — Substituted Hydrocarbons 





Ethylene chloride 

83.7 

72 

8.3 

91.7 

Propylene chloride 

96.8 

78 

12 

88 

D — Ethers 





Diethyl ether 

34.5 

34.2 

1.3 

98.7 

Di-wo-propyl ether i 

68.4 

62.2 

4.5 

95.5 

Ethyl n-propyl ether 

63.6 

59.5 

4 

96 

Di-tso-butyl ether 

122.2 

88.6 

23 

77 

Di-iso-amyl ether 

172.6 

97.4 

54 

46 

Diphenyl ether * 

259.3 

99.3 

96.8 

3.2 

Phenetole 

170.4 

97.3 

59 

41 

Anisole 

153.9 

95.5 

40.5 

59.5 

Resorcinol diethyl ether 

235.0 

99.7 

91 

9 

E — Esters 





n-Propyl formate 

80.9 

71 .9 

3.6 

96.4 

n-Butyl formate 

106.8 

83.8 

15 

85 

iso-Butyl formate 

98.4 

80.4 

7.8 

92.2 

n-Amyl formate 

132.0 

91 ,6 

28.4 

71 .6 

iso-Amyl formate 

123.9 

89.7 

23.5 

76.5 

Benzyl formate 

202.3 

99.2 

80 

20 

Ethyl acetate 

77.1 

70.4 

6.1 

93.9 

n-Propyl acetate 

101.6 

82.4 

14 

86 

iso-Propyl acetate 

91.0 

77.4 

6.2 

93.8 

n-Butyl acetate 

126.2 

90.2 

28.7 

71.3 

iso-Butyl acetate 

117.2 

87.5 

19.5 

80.5 

n-Amyl acetate 

148.8 

95.2 

41 

59 

iso-Amyl acetate 

142.1 

93.8 

36.2 

63.8 

Benzyl acetate 

214.9 

99.6 

87.5 

12.5 

Phenyl acetate 

195.7 

98.9 

75.1 

24.9 

Methyl propionate 

79.9 

71 .4 

3.9 

96.1 

Ethyl propionate 

99.2 

81.2 

10 

90 

n-Propyl propionate 

122.1 

88.9 

23 

77 

iso-Butyl propionate 

136.9 

92.8 

32.2 

67.8 

iso-Amyl propionate 

160.3 

96.6 

48.5 

51.5 

Methyl butyrate 

102.7 

82.7 

11.5 

88.5 

Ethyl butyrate 

120.1 

87.9 

21.5 

78.5 

n-Propyl butyrate 

142.8 

94.1 

36.4 

63.6 

n-Butyl butyrate 

165.7 

97.2 

53 

47 

iso-Butyl butyrate 

156.8 

96.3 

46 

54 

iso-Amyl butyrate 

178.5 

98.1 

63.5 

36.5 

Methyl iso-butyrate 

92.3 

77.7 

6.8 

93.2 

Ethyl iso-butyrate 

110.1 

85.2 

15.2 

84.8 

n-Propyl iso-butyrate 

133.9 

92.2 

30.8 

69.2 
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AZEOTROPIC MIXTURES 



B.P. 760 mm. 

% By weight 


Other 



Other 


(M>mponent 

Azeotrope 

Water 

component 

iso-Butyl iso-butyrate 

147.3 

95.5 

39.4 

60.6 

tso-Amyl iso-butyrate ! 

168,9 

97.4 

56.0 

44.0 

Methyl iso-valerate 

116.3 

87.2 

19.2 

80.8 

Ethyl iso-valerate 

134.7 

92.2 

30.2 

69.8 

n-Propyl iso-valerate 

155.8 

96.2 

45.2 

54.8 

iso-Butyl iso-valerate 

168.7 

97.4 

55.8 

44.2 

iso-Amyl iso-valerate 

193.5 

98.8 

74.1 

25.9 

Ethyl caproate 

166.8 

97.2 

54 

46 

Methyl cinnamate 

261.9 

99.9 

95.5 

4.5 

Methyl benzoate 

199.5 

99.1 

79.2 

20.8 

Ethyl benzoate 

212.4 

99.4 

84.0 

16.0 

n-Propyl benzoate 

230.9 

99.7 

90.9 

9.1 

n-Butyl benzoate 

249.8 

99.9 

94 

6 

iso-Butyl benzoate 

242.2 

99.8 

92.6 

7.4 

iso-Amyl benzoate 

262.3 

99.9 

95.6 

4.4 

Ethyl phenylacetate 

228.8 

99.7 

91.3 

8.7 

Ethyl nitrate 

87.7 

74.4 

22 

78 

n-Propyl nitrate 

110.5 

84.8 

20 

80 

iso-Butyl nitrate 

122.9 

89.0 

25 

75 

F — Organic Acids 





Formic acid (Max.) 

100.8 

107.3 

22.5 

77.5 

Acetic acid 

118.1 

No 

Azeotrope 


Propionic acid 

141.1 

99.98 

82.3 

17.7 

Butyric acid 

163.5 

99.4 

81 .6 

18.4 

iso-Butyric acid 

154.5 

99.3 

79 

21 

G — Inorganic Acids (2) 





Nitric acid (Max.) 

86.0 

120.5 

32 

68 

Perchloric acid (Max.) 

110.0 

203 

28.4 

71.6 

Hydrofluoric acid (Max.) 

19.4 

120 

63 

37 

Hydrochloric acid (Max.) 

-84 

110 

79.76 

20.24 

Hydrobromic acid (Max.) 

-73 

L 126 

52.5 

47.5 

Hydriodic acid (Max.) 

-34 

127 

43 

57 

H — Ketones 





Methyl ethyl ketone 

79.6 

73.5 

11 

89 

Methyl n-propyl ketone (10) 

102.0 

83.3 

19.5 

80.5 

Methyl iso-butyl ketone (10) 

115.9 

87.9 

24.3 

75.7 

Mesityl oxide (10) 

129.5 

91.8 

34.8 

65.2 

Diacetone alcohol (10) 

166 

98.8 

87.3 

12.7 

I — Aldehydes 





Furfural 

161.5 

97.5 

65 

35 

Butyraldehyde (3) 

75.7 

68 

6 

94 

J — Amines 





Pyridine 

115.5 

92.6 

43 

57 
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TABLE II 

BINARY AZEOTROPES CONTAINING ALCOHOLS 



B.P. 760 mm. 

% By weight 


Other 

component 

Azeotrope 

Alcohol 

Other 

component 

A— Methyl Alcohol (B.P. 64.7®) 





Methylal 

42.3 

41.9 

8.2 

91.8 

Dimethyl sulfide 

37.3 

34.0 

15 

85 

Methyl borate 

68.7 

54.6 

32 

68 

Dimethyl carbonate 

90.4 

62.7 

70 

30 

Methyl acetate 

57.0 

53.8 

18.7 

81.3 

Methyl propionate 

79.8 

62.5 

47.5 

52.5 

Ethyl formate 

54.1 

51.0 

16 

84 

Ethyl acetate 

77.1 

62.3 

44 

56 

iso-Propyl acetate 

j 91 .0 

64.5 

80 

20 

n-Pentane 

36.2 

30.8 

9 

91 

n-Hexane 

68.9 

50.6 

28 

72 1 

n-Heptane 

98.5 

59.1 

51 .5 

48.5 

Benzene 

80.2 

58.3 

39.6 

60.4 

Toluene 

110.8 

63.8 

69 

31 

Cyclohexane 

80.8 

54.2 

37.2 

62.8 

Nitromethane 

101.2 

64.6 

91 

9 

Methyl iodide 

42.6 

38.0 

6.5 

93.5 

Chloroform 

61.1 

53.5 

12.6 

87.4 

Carbon tetrachloride (4) 

76.8 

55.7 

20.6 

79.4 

Ethyl bromide 

38.4 

35.0 

4.5 

95.5 

Ethylene chloride 

83.7 

61.0 

32 

68 

n-Propyl chloride 

46.6 

40.5 

9.5 

90.5 

n-Propyl bromide 

71.0 

54.5 

21 

79 

iso-Propyl chloride 

36.3 

33.4 

6 

94 

iso-Propyl bromide 

59.8 

48.6 

15.0 

85.0 

iso-Propyl iodide 

89.4 

61 .0 

38 

62 

n-Butyl chloride 

78.1 

57.0 

27 

73 

iso-Butyl bromide 

91 .0 

61.3 

41 .7 

58.3 

Di-n-propyl ether 

90.4 

63.8 

72 

28 

Acetone 

56.5 

55.7 

12.1 

87.9 

B— Ethyl Alcohol (B.P. 78.3®) 





Methyl acetate 

57.0 

56.9 

3 

97 

Methyl propionate 

79.7 

72.0 

33 

67 

Ethyl nitrate 

87.7 

71 .9 

44 

56 

Ethyl acetate 

77.1 

71.8 

30.8 

69.2 

Ethyl propionate 

99.2 

78.0 

75 

25 

n-Propyl formate 

80.8 

71.8 

38 

62 

n-Propyl acetate 

101 .6 

78.2 

85 

15 

iso-Propyl acetate 

91.0 

76.8 

57 

43 

Benzene 

80.2 

68.2 

32.4 

67.6 

Toluene 

110.8 

76.7 

68 

32 

n-Pentane 

36.2 

34.3 

5 

95 

n-Hexane 

68.9 

58.7 

21 

79 

n-Heptane 

98.5 

70.9 

49 

51 

n-Octane 

125.6 

77.0 

78 

22 

Methyl iodide 

42.6 

41.2 

3.2 

96.8 

Ethylene chloride 

83.7 

70.5 

37 

63 

Carbon tetrachloride 

76.8 

65.1 

15.8 

84.2 

Allyl chloride 

45.7 

44 

5 

95 




1390 


AZEOTROPIC MIXTURES 



B.P. 760 mm. 


Other 

component 

Azeotrope 

Chloroform 

61.1 

59.4 

n-Propyl chloride 

46.7 

45.0 

n-Propyl bromide 

71.0 

62.8 

n-Propyl iodide 

102.4 

75.4 

wo-Propyl chloride 

36.3 

35.6 

iso-Propyl bromide 

59.8 

55.6 

iso-Propyl iodide 

89.4 

71.5 

n-Butyl chloride 

78.1 

65.7 

n-Butyl bromide 

100.3 

75.0 

iso-Butyl bromide 

91.0 

72.5 

Acetal 

103.6 

78.0 

Di-n-propyl ether 

90.4 

74.5 

Methyl ethyl ketone 

79.6 

74.8 

C^iso-Propyl Alcohol (B.P. 82.5“) 



Methyl propionate 

79.8 

76.4 

Ethyl acetate 

77.1 

75.3 

tso- Propyl acetate 

91.0 

81.3 

Benzene 

80.2 

71.9 

Toluene 

110.8 

81.3 

7i-Pentane 

36.2 

35.5 

n-Hexane 

68.9 

62.7 

n- Heptane 

98.5 

76.3 

Carbon tetrachloride 

76.8 

69.0 

Chloroform 

61.1 

60.8 

Allyl bromide 

70.8 

66.5 

Ethyl iodide 

72.3 

67.1 

Ethylene chloride 

83.7 

74.7 

iso-Propyl bromide 

59.8 

57.8 

iso-Propyl iodide 

89.4 

76.0 

n-Propyl chloride 

46.7 

46.4 

n-Propyl bromide 

71.0 

66.8 

n-Propyl iodide 

102.4 

79.8 

n-Butyl chloride 

78.1 

70.8 

Acetal 

103.6 

81.3 

Ethyl n-propyl ether 

63.6 

62.0 

Di-iso-propyl ether (5) 

82.3 

66.2 

Methyl ethyl ketone 

79.0 

77.5 

D-n-Propyl Alcohol (B.P. 97.2“) 



Methyl butyrate 

102.7 

94.4 

Ethyl propionate 

99.2 

93.4 

n-Propyl formate 

80.8 

80.65 

n-Propyl acetate 

101.6 

94.7 

Benzene 

80.2 

77.1 

Toluene 

110.8 

92.4 

n-Hexane 

68.9 

65.7 

Carbon tetrachloride 

76.8 

73.1 

Chlorobenzene 

132.0 

96.9 

Ethylene chloride 

83.7 

80.7 

n-Propyl bromide 

71.0 

69.7 

n-Butyl chloride 

78.1 

74.8 

Acetal 

103.6 

92.4 

Di-n-propyl ether 

90.4 

85.7 


% By weight 


Alcohol 

Other 

component 

7 

93 

6 

94 

20.5 

79.5 

44 

56 

2.8 

97.2 

10.5 

89.5 ‘ 

27 

73 

20.3 

79.7 

43 

57 

31 

69 

76 

24 1 

44 

56 ' 

40 

60 

37 1 

63 

25 

75 

60 

40 

33.3 i 

66.7 

79 i 

21 

6 

94 

23 

77 

54 

46 

18 

82 

4.2 

95.8 

20 

80 

15 

85 

43.5 

56.5 

12 

88 

32 

68 

2.8 

97.2 

20.5 

79.5 

42 

58 

23 

77 

63 

37 

10 

90 

14.1 

85.9 

32 

68 

49 

51 

48 

52 

3 

97 

51 

49 

16.9 

83.1 

52.5 

47.5 

4 

96 

11.5 

88.5 

83 

17 

19 

81 

9 

91 

18 

82 

37 

63 

30 

70 



im 


AZEOTROPIC MIXTURES 1| 



B.P. 760 mm. 

%By 

weight 


Other 



Other 


comixmeiit 

Azeotrope 

Alcohol 

component 

E-iso-Butyl Alcohol (B.P. 107.9°) 





Methyl butyrate 

102.7 

101.3 

25 

75 

iso-Butyl formate 

97.9 

97.4 

12 

88 

iso- Butyl acetate 

117.5 

107.6 

92 

8 

Benzene 

80.2 

79.8 

9.3 

90.7 

Toluene 

110.8 

100.9 

44.5 

55.5 

m- Xylene 

139.0 

107.7 

87 

13 

Cyclohexane 

80.8 

78.1 

14 

86 

n-Hexane 

68.9 

68.3 

2.5 

97.5 

Chlorobenzene 

132.0 

107.1 

63 

37 

Ethylene chloride 

83.7 

83.5 

6.5 

93.5 

n-Butyl chloride 

78.1 

77.7 

4 

96 

n-Butyl bromide 

100.3 

95.0 

21 

79 

iso-Butyl bromide 

91.0 

88.8 

12 

88 

iso-Butyl iodide 

120.4 

104.0 

36 

64 

iso-Amyl chloride 

99.8 

94.5 

22 

78 

Acetal 

103.6 

98.2 

20 

80 

F-n-Butyl Alcohol (B.P. 117.8°) 





Ethyl butyrate 

120.0 

115.7 

64 

36 

n-Butyl formate 

106.6 

105.8 

23.7 

76.3 

n-Butyl acetate 

126.2 

117.2 

47 

53 

Toluene ! 

110.8 

105.7 

27 

73 

m-Xylene 

139.0 

116.0 

80 

20 

Cyclohexane 

80.8 

79.8 

4 

96 

n-Heptane 

98.5 

94.4 

18 

82 

Carbon tetrachloride 

76.8 

76.6 

2.5 

97.5 

Chlorobenzene 

132.0 

115.3 

56 1 

44 

iso-Butyl bromide 

91.0 

90.2 

7 

93 

iso-Butyl iodide 

120.4 

110.5 

30 

70 

Acetal 

103.6 

101 

13 

87 

G— iso-Amyl Alcohol (B.P. 131.4°) 





iso-Amyl formate 

123.8 

123.7 

10 

90 

iso-Amyl acetate 

142.1 

131 .3 

98.5 

1.5 

Toluene 

110.8 

110.0 

14 

86 

m- Xylene 

139.0 

127.0 

53.3 1 

46.7 

Chlorobenzene 

132.0 

124.3 

35 

65 

iso-Amyl bromide 

120.3 

116.8 

21 

79 

iso-Amyl iodide 

147.7 

129.2 

54 

46 

Paraldehyde 

124.0 

122.9 

22 

78 

H-n-Amyl Alcohol (B.P. 137.8°) 





n-Amyl formate 

132.0 

130.4 

43 

57 

Di-n-butyl ether 

142. 1 

134.6 

52 

48 

1— Cyclohexyl Alcohol (B.P. 160.7°) 





o-Xylene 

143.6 

143.0 

14 

86 

iso-Amyl iodide 

147.5 

147.0 

10 

90 

Furfural 

161.4 

155.6 

45 

55 

Di-iso-amyl ether 

172.6 

158.8 

78 

22 

Phenetole * 

170.4 

159.2 

72 

28 
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AZEOTROPIC MIXTURES 



B.P. 760 mm. 

%By 

weight 


Other 



Other 


comiK>iieiit 

Azeotrope 

Alcohol 

component 

J—Allyl Alcohol (B.P. 97.0°) 





Methyl butyrate 

102.7 

93.8 

55 

45 

n-Propyl acetate 

101 .6 

94.2 

53 

47 

Benzene 

80.2 

76.8 

17.4 

82.6 

Toluene 

110.8 

92.4 

50 

50 

Cyclohexane 

80.8 

74 

20 

80 

Allyl iodide 

102.0 

89.4 

28 

72 

Chlorobenzene 

132.0 

96.2 

85 

15 

Ethylene chloride 

83.7 

79.9 

18 

82 

K— Benzyl Alcohol (B.P. 205.2°) 





Nitrobenzene 

210.8 

204.0 

58 

42 

lodobenzene 

188.6 

187.8 

12 

88 

o-Bromotoluene 

181.4 

181.25 

7 

93 

Naphthalene 

218.1 

204.1 

60 

40 

m-CresoI (Max.) 

202.2 

207.1 

61 

39 

Dimethyl aniline 

194.1 

193.9 

6.5 

93.5 

L— Ethylene Glycol (B.P. 197.4°) 





Ethyl benzoate 

212.6 

186.1 

46.6 

53.5 

iao-Amyl acetate 

142.1 

141.95 

3 

97 

Diphenyl 

254.9 

192.0 

64 

36 

Mesitylene 

164.6 

156.0 

13 

87 

Naphthalene 

218.1 

183.9 

61 

49 

Toluene 

110.8 

110.2 

6.5 

93.5 

m-Xylene 

139.0 

135.6 

15 

85 

Ethylene bromide 

131 .7 

129.8 

4 

96 

Nitrobenzene 

210.9 

185.9 

59 

41 

Chlorobenzene 

132.0 

130.1 

94.4 

5.6 

Benzyl chloride 

179.3 

167.0 

30 

70 

Benzyl alcohol 

205.1 

193.1 

56 

44 

Di-7i-butyl ether 

142. 1 

140.0 

10 

90 

Diphenyl ether 

259.3 

193.1 

60 

40 

Anisole 

153.9 

150.5 

10.5 

89.5 

^-Phenylethyl alcohol 

219.4 

194.4 

69 

31 

Acetophenone 

202.1 

185.7 

52 

48 

Aniline 

184.4 

180.6 

24 

76 

Dimethyl aniline 

194.1 

175.9 

33.5 

66.5 

o-Cresol 

191.1 

189.6 

27 

73 

M^Glycerol (B.P. 291.0°) 





n-Propyl benzoate 

230.9 

228.8 

8 

92 

ri'Butyl benzoate 

249.8 

243.0 

17 

83 

Diphenyl 

254.9 

243.8 

55 

45 

Naphthalene 

218.1 

215.2 

10 

90 

^Dibromobenzene 

220.3 

217.1 

10 

90 

Diphenyl ether 

257.7 

246.3 

22 

78 






TABLE in 

BINARY AZEOTROPES CONTAINING ORGANIC ACIDS 



B.P. 760 mm. 

% By 

weight 


Other 



Other 


component 

AzeotrojM*. 

Acid 

component 

A— Formic Acid (B,P. 100.8°) 





Benzene 

80.2 

71.7 

31 

69 

Toluene 

110.8 

85.8 

50 

50 

m-Xylene 

139.0 

94.2 

70.2 

29.8 

n-Pentane 

36.2 

34.2 

10 

90 

n-Hexane 

68.9 

60.6 

28 

72 

n-Heptane 

98.5 

78.2 

43.5 

56.5 

n-Octane 

125.8 

90.5 

63 

37 

Chloroform 

61.2 

59.2 

15 

85 

Carbon tetrachloride 

76.8 

66.7 

18.5 

81.5 

Carbon disulfide 

46.3 

42.6 

17 

83 

Methyl iodide 

42.6 

42.1 

6 

94 

Ethyl bromide 

38.4 

38.2 

3 

97 

Ethylene chloride 

83.6 

77.4 

14 

86 

j Ethylene bromide 

131.7 

94.7 

51.5 

48.5 

n-Propyl chloride 

46.7 

45.6 

8 

92 

n-Propyl bromide 

71.0 

64.7 

27 

73 

tao-Propyl chloride 

34.8 

34.7 

1.5 

98.5 

i50-Propyl bromide 

59.4 

56.0 

14 

86 

iso-Butyl chloride 

68.9 

63.0 

19 

81 

iso-Amyl chloride 

99.8 

80.0 

33.5 

66.5 i 

Chlorobenzene 

132.0 

95.0 

55 

45 1 

Diethyl ketone (Max.) 

102.2 

105.4 

33 

67 

Methyl n-propyl ketone (Max.) 

102.3 

105.3 

32 

68 

B— Acetic Acid (B.P. 118.5°) 





Benzene 

80.2 

80.05 

2 

98 

Toluene 

110.8 

105.0 

34 

66 

m-Xylene 

139.0 

115.4 

72.5 

27.5 

n-Heptane 

98.5 

92.3 

30 

70 

n-Octane 

•125.8 

109.0 

50 

50 

Carbon tetrachloride 

76.8 

76.6 

3 

97 

Ethylene bromide 

131.7 

114.4 

55 

46 

fso-Propyl iodide 

89.2 

88.3 

9 

91 

n-Butyl bromide 

100.4 

97.6 

18 

82 

i50-Butyl bromide 

91.3 

90.2 

12 

88 

iso-Amyl chloride 

99.8 

97.2 

18.5 

81.5 

Chlorobenzene 

132.0 

114.7 

58.5 

41.5 

C— Propionic Acid (B.P. 140.9°) 





m-Xylene 

139.0 

132.7 

35.5 

64.5 

Ethylene bromide 

131.7 

127.8 

17.5 

82.6 

iso-Butyl iodide 

120.4 

119.5 

9 

91 

iso-Amyl bromide 

120.3 

119.2 

10 

90 

Chlorobenzene 

132.0 

128.9 

18 

82 

Anisole 

153.9 

140.8 

96 

4 

D— Butyric Acid (B.P. 162.5°) 





m-Xylene 

139.0 

138.3 

6 

94 

Ethylene bromide 

131.7 

131.1 

3.5 

96.5 

Chlorobenzene 

132.0 

131.8 

2.8 

97.2 
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AZEOTROPIC MIXTURES 



B.P. 760 mm. 

%By 

weight 


Other 

component 

Azeotrope 

Acid 

Other 

component 

Benzyl chloride 

179.3 

160.8 

65 

35 

Anisole 

153.9 

152.9 

12 

88 

Furfural 

161.5 

159.4 

42.5 

57.5 

E — Iso-Butyric Acid (B.P. 154.4°) 





m-Xylene 

139.0 

136.8 

14 

86 

Ethylene bromide 

131.7 

130.5 

6.5 

93.5 

Chlorobenzene 

132.0 

131.2 

8 

92 

Benzyl chloride 

179.3 

153.5 

80 

20 

Anisole 

153.9 

148.5 

42 

58 

F^iso-Valeric Acid (B.P. 176.5°) 





Mesitylene 

164.6 

162.8 

20 

80 

Benzyl chloride 

179.3 

171 .2 

36 

64 

Benzaldehyde 

179.2 

174.5 

68 

32 

ISO- Amyl butyrate 

178.5 

176.1 

70 

30 

Phenetole 

170.5 

168.5 

20 

80 

G — Caproic Acid (B.P. 206.2°) 





Naphthalene 

218.1 

202.0 

70 

30 

Benzyl chloride 

179.3 

179.0 

3 

97 

Nitrobenzene 

210.8 

202.0 

70 

30 

H — Caprylic Acid (B.P. 237.6°) 





Naphthalene 

218.1 

216.2 

6 

94 

^Dibromobenzene 

220.3 

218.8 

10 

90 

1 I—ChloToacetic Acid (B.P. 189.4°) 


1 

j 


Mesitylene 

164.6 

162 

17 

83 

Naphthalene 

218.1 

187.1 

78 

22 

Benzyl chloride 

179.3 

173.8 

25 

75 

>-Dichlorobenzene 

174.1 

167.6 

24.5 

75.5 

o-Cresol 

191.1 

187.5 

54 

46 

J — Phenylacetic Acid (B.P. 266.5°) 





a-Chioronaphthalene 

262.7 

255.9 

30 

70 

Diphenyl 

255.9 

252.2 

23.3 

76.7 

iso-Amyl benzoate 

262.0 

259.9 

26 

74 

Methyl cinnamate 

261.9 

261.8 

3 

97 

Diphenyl ether 

259.3 

255.4 

27.8 

72.2 

K~Benzoic Acid (B.P. 250.5°) 





Diphenyl 

255.9 

245.9 

50.5 

49.5 

Naphthalene 

218.1 

217.7 

5 

95 

/>-Dibromobenzene 

220.3 

219.6 

3.8 

96.2 

^Nitrotoluene 

239.0 

237.4 

11 

89 

Ethyl salicylate 

234.0 

233.85 

6 

94 

iso-Butyl benzoate 

241.9 

241.2 

12 

88 

Diphenyl ether 

259.3 

247.0 

59 

41 
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TABLE IV 


TERNARY AZEOTROPES CONTAINING WATER AND ALCOHOLS 



B.P. 760 mm. 


% By weight 


Other 

com- 

ponent 

Azeo- 

trope 

Water 

Alcohol 

Other 

com- 

ponent 

A— Ethyl Alcohol (B.P. 78.3°) 






Ethyl acetate (6) 

77.1 

70.3 

7.8 

9.0 

83.2 

Diethyl formal (7) 

87.5 

73.2 

12.1 

18.4 

69.5 

Diethyl acetal (8) 

103.6 

77.8 

11.4 

27.6 

61.0 

Cyclohexane 

80.8 

62.1 

7 

17 

76 

Benzene (4) 

80.2 

64.9 

7.4 

18.5 

74.1 

Chloroform 

61 .2 

55.5 

3.5 

4.0 

92.5 

Carbon tetrachloride 

76.8 

61.8 

4.3 

9.7 

86.0 

Ethyl iodide 

72.3 

61 

5 

9 

86 

Ethylene chloride 

83.7 

66.7 

5 

17 

78 

B-n-Propyl Alcohol (B.P. 97.2°) 






n-Propyl formate (6) 

80.9 

70.8 

13 

5 

82 

n-Propyl acetate (6) 

101 .6 

82.2 

21.0 

19.5 

59.5 

Di-n-propyl formal (7) 

137.4 

86.4 

8.0 

44.8 

47.2 

Di-n-propyl acetal (8) 

147.7 

87.6 

27.4 

51 .6 

21.0 

Di-n-propyl ether (7) 

91.0 

74.8 

11.7 

20.2 

68.1 

Cyclohexane 

80.8 

66.6 

8.5 

10.0 

81.5 

Benzene (4) 

80.2 

68.5 

8.6 

9.0 

82.4 

Carbon tetrachloride 

76.8 

65.4 

5 

11 

84 

Diethyl ketone 

102.2 

81.2 

20 

20 

60 

C~iso-Propyl Alcohol (B.P. 82.5°) 






Cyclohexane 

80.8 

64.3 

7.5 

18.5 

74.0 

Benzene (4) l 

80.2 

66.5 

7.5 

18.7 

73.8 

D-n-Butyl Alcohol (B.P. 117.8°) 






n-Butyl formate (6) 

106.6 

83.6 

21.3 

10.0 

68.7 

n-Butyl acetate (6) 

126.2 

89.4 

37.3 

27.4 

35.3 

Di-n-butyl ether (7) 

141.9 

91 

29.3 

42.9 

27.7 

E-iso-Butyl Alcohol (B.P. 108.0°) 






iso-Butyl formate (6) 

94.4 

80.2 

17.3 

6.7 

76.0 

iso- Butyl acetate 

117.2 

86.8 

30.4 

23.1 

46.5 

F-tert-Butyl Alcohol (B.P. 82.6°) 






Benzene (4) 

80.2 

67.3 

8.1 

21.4 

70.5 

Carbon tetrachloride (9) 

76.8 

64.7 

3.1 

11.9 

85.0 

G-n-Amyl Alcohol (B.P. 137.8°) 






n-Amyl formate (6) 

131.0 

91.4 

37.6 

21.2 

41.2 

n-Amyl acetate (6) 

148.8 

94.8 

56.2 

33.3 

10.5 

H — iso- Amyl Alcohol (B.P. 131.4°) 






iso-Amyl formate (6) 

124.2 

89.8 

32.4 

19.6 

48.0 

iso- Amyl acetate (6) 

142.0 

93.6 

44.8 

31.2 

24.0 

I—Allyl Alcohol (B.P. 97.0°) 






n-Hexane 

69.0 

59.7 

5 

5 

90 

Cyclohexane 

80.8 

66.2 

8 

11 

81 

Benzene 

80.2 

68.2 

8.6 

9.2 

82.2 

Carbon tetrachloride 

76.8 

65.2 

5 

11 

84 




ISM 


IONIZATION CONSTANTS OF ACIDS 


Acid 

Formula 

K 

Temp 

Acetic 

HCzHjOz 

1.86X10-5 

25 

Alanine (a) 

HCsH*02N 

9X10-’o 

25 

Aluminum hydroxide 

H3AIO3 

6.3X10-’5 

25 

Arsenic 

H3A8O4 

5X10-3 

25 



4X10-5(2H) 

25 



6X10-’0(3H) 

25 

Arsenioue 

H3ASO3 

6X10-10 

25 

Barbituric 

HC4H3O3N2 

1.05X10-^ 

25 

Benzoic 

HC7H5O2 

6.6X10-5 

25 

Boric 

H3BO3 

6.4X10-10 

25 

Bromoacetic 

HCzHzOiBr 

1 .38X10-3 

25 

Bromopropionic (a) 

HC 3 H 402 Br 

1.08X10-3 

25 

Bromopropionic (p) 

HC3H402Br 

9.8X10-5 

25 

Butyric 

HC4H7O2 

1.48X10-5 

25 

Caffeine 

C8H,o02N4 

<1 xio-i^ 

25 

Carbonic 

H2CO3 

3X10-7 

18 

•• 


6X10-11 (2H) 

25 

Chloroaoetic 

HC2H2O2CI 

1 .55X10-3 

25 

Chloropropionic (a) 

HC3H4O2CI 

1 .47X10 3 

25 

Chloroproplonic (^) 

HC3H4O2CI 

8.59X10-5 

25 

Citraconic 

H2C5H4O4 

8.2X10--* 

25 

Citric 

H3C6HSO7 

8X10--* 

25 

Crotonic 

HC4H5O2 

2.0X10-5 

25 

Cyanuric 

H3CJO3N3 

2.0X10-7 

25 

Dichloroacetie 

HC2HO2CI2 

5X10-2 

25 

Formic 

HCHO2 

2.14X10--* 

25 

Fu marie 

H2C4H2O4 

1 X10-3 

25 


" 

3X10-5(2H) 

25 

Qiutaric 

H2C5H6O4 

4.7X10-5 

25 

Hexahydrobenzoic 

HCyHnOz 

1.26X10-5 

25 

Hippuric 

HC9HaO,N 

2.3X10"* 

25 

Hydrocyanic 

HCN 

7.2X10-10 

25 

Hydroquinone 

C6H«02 

1.1 XIO -10 

18 

Hydrosulfuric 

HzS 

9.1 X10-8 

18 



1.2X10-i5(2H) 

18 

Hydrazoic 

HN3 

1 .9X10-5 

25 

Hypochlorous 

HCIO 

3.7X10-5 

17 

Iodic 

HIO3 

1.9X10-1 

25 

Isobutyric 

HC 4 H 702 

1.5X10-5 

25 

Isocroton ic 

HC4H5O2 

3.6X10-5 

25 

Isovaleric 

HC5H9O2 

1.7X10-5 

25 

Itaconic 

H2C5H4O4 

1 .5X10--* 

25 

9 » 

" 

2.8X10-6f2H) 

25 

Lactic 

HC3H5OJ 

1.55X10'* 

25 

Maleic 

H2C4H2O4 

1.5X10-2 

25 

•• 

” 

2.6X10-7 (2H) 

25 

Malic 

H2C4H4O5 

4X10-* 

25 

•• 


9X10-6(2H) 

25 

Malonic 

H 2 C 3 H 204 

1.61 X10-3 

25 


fP 

2,1 X10-6(2H) 

25 

Mandelic 

HCaHyO, 

4. 29X10-* 

25 

Mesaconio 

H2C5H4O4 

7.9X10-* 

25 

Mucic 

HiCaHaOa 

6.3X10-* 

25 

Naphthoic (a) 

HCn H7O2 

2X10-* 

25 

Naphthoic ( 3 ) 

HCnH 702 

6.8X10-5 

25 

Nicotinic 

HC6H4O2N 

1.4X10-5 

25 
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Acid 

Formula 

K 

Temp. ®G. 

Nitrous 

HNO 2 

4X10“* 

18 

Oxalic 

H 2 C 2 O 4 

3.8X10-2 

25 



4.9X10-5 (2H) 

25 

Periodic 

HIO 4 

2.3X10-2 

25 

Phenol 

HCfiHsO 

1 .3X10-10 

25 

Phosphoric 

H 3 PO 4 

1.1 XIO -2 

18 



2X10-7(2H) 

18 



3.6X10-i3(3H) 

18 

Phosphorous 

H 3 PO 3 

5X10-2 

25 


** 

2X10-5(2H) 

25 

Phenolphthalein 

C 20 H 14 O 4 

2 X 10-10 

25 

Phthalic 

H 2 C 8 H 4 O 4 

1 .26X10-3 

25 

" 

" 

3.1 X10-« (2H) 

25 

Picolinic 

HC 6 H 4 O 2 N 

3X10-6 

25 

Picric 

HC 6 H 2 O 7 N 3 

1 .6X10-1 

18 

Propionic 

HC 3 H 5 O 2 

1.4X10-5 

25 

Pyromucic 

HC 5 H 3 O 3 

7.1 XIO-** 

25 

Pyrophosphoric 

H 4 P 2 O 7 

1.4X 0-1 

18 



1.1 X10-2(2H) 

18 


" 

2.9X10-7(3H) 

18 



3.6X10-9(4H) 

18 

Pyrotartaric 

H 2 C 5 H 8 O 4 

8.7X10-5 

25 

Salicylic 

HC 7 H 5 O 3 

1.06X10-3 

25 



1 X10-13(2H) 

20 

Selenious 

H2Se03 

3X10-3 

25 



5X10-8(2H) 

25 

Stannic 

H2Sn03 

4X10-10 

25 

Suberic 

H 2 C 8 H 12 O 4 

2.98X10-5 

25 

Suberonic 

C8H,404 

3.0X10-5 

25 

Succinic 

H 2 C 4 H 4 O 4 

6.6X10-5 

25 



2.8X10-6(2H) 

25 

Sulfanilic 

HC 6 H 5 O 3 NS 

6.2X10-'* 

25 

Sulfuric 

H 2 SO 4 

4X10-1 (?) 

25 

” 


I 

CM 

0 

X 

0 

18 

Sulfurous 

H 2 SO 3 

1.7X10-2 

26 

” 

" 

5X10~6(2H) 

25 

Tartaric 

H 2 C 4 H 4 O 6 

1.1 X10-3 

25 



6.9X10-5(2H) 

25 

Tartronic 

H 2 C 3 H 2 O 5 

5X10-3 

25 

Telluric 

H2Te04 

6X10-7 

25 

" 


4X10-11 (2H) 

25 

Tellurous 

H2Te03 

3X10-3 

25 



2X10-8(2H) 

25 

Tetrolic 

HC 4 H 3 O 2 

2.46X10-3 

25 

Thiosulfuric 

H 2 S 2 O 3 

1 XIO -2 

25 

Trichloroacetic 

HC 2 O 2 CI 3 

2X10-1 

18 

Uric 

C 5 H 4 O 3 N 4 

1 . 5X10-8 

25 

Valeric 

HC 5 H 9 O 2 

1.6X10-5 

25 

Vanillic 

HC 8 H 7 O 4 

3.0X10-5 

25 
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1 1 

Acetamide 

CH3CONH2 

3.1 X10-15 

25 

Acetanilide 

CH3CONHC6H5 

4.1 X10-14 

40 

Alanine (a) 

NHz-CjHsOz 

5.1 XIO -12 

25 

Ammonium hydroxide 

NH4OH 

1.4X10-5 

0 

" 


1.6X10-5 

10 

0 * 


1.8X10-5 

25 

9 $ 


2X10-5 

40 

ff 


1.4X10-5 

100 

Aniline 

CcHs'NHz 

4.6X10-’‘> 

25 

Anthranilic acid 

NHz-CyHsOz 

1.4X10 -’ 2 

25 

Areenious oxide 

AS2O3 

1.1 X 10 -’* 

25 

Benzylamine 

NH 2 -C 7 H 7 

2.4X10-5 

25 

Beryllium hydroxide 

Be(0H)2 

5X10-” (2 OH) 

25 

Brucine 

C23H26O4N2 

7.2X10-** 

25 

" 


2.5X10-” (2 OH) 

25 

Butylamine (sec.) 

C 4 H 9 -NH 2 

4.4X10-< 

25 

Caffeine 

C8H10O2N4 

4.1 XI 0~’* 

40 

Cinchonine 

C19H22O N2 

1.6X10-7 

15 


" 

3.3X10->‘>(2 OH) 

15 

Cocaine 

C, 7 H 2 t 04 N 

4X10-7 

25 

Coniine 

C8H,7N 

1 .3X10-3 

25 

Creatine (anhydrous) 

C 4 H 902 Ni 

1.9X10-” 

40 

Creatinine 

C4H7ON3 

3.7X10-" 

40 

Diethyl benzylamine 

CiiH, 7 N 

3.6X10-5 

25 

Diethylamine 

(CzHs) 2 NH 

1.26X10-3 

25 

Diisoamylamine 

(CsHi.jjNH 

9.6X10--* 

25 

Diisobutylamine 

(C4H,)2NH 

4.8X10-< 

25 

Dimethylamine 

(CH 3 ) 2 NH 

7.4X10-4 

25 

Dimethylbenzylamine 

CgHtaN 

1.05X10-5 

25 

Dipropylamine 

(C 3 H 7 ) 2 NH 

1 .02X10-3 

25 

Ethylamine 

C2H5NH2 

5.6X10-4 

25 

Ethylenediamine 

C 2 H 4 (NH 2)2 

8.5X10-5 

25 

Guanine 

C5H50IM5 

8.4X10-»2 

40 

Hydrazine 

(NH 2 ) 2 -H 20 

3X10-6 

25 

Isoamylamine 

CsHnNHz 

5X10-4 

25 

Isobutylamine 

C4H9NH2 

3.1 X10-4 

25 

Lead hydroxide 

Pb( 0 H )2 

3X10-»(2OH) 

25 

Leucine 

CsHuOz N 

2.3X10-’2 

25 

Methylamine 

CH3NH2 

5X10-4 

25 

Methyldiethylamine 

CsHuN 

2.7X10-4 

25 

Methyl red 

C, 5 H, 502 N 3 

3X10-’2 

18 

Naphthylamine (a) 

C,oH7NH2 

9.9X10-" 

25 

Naphthylamine 0 ) 

C,oH7NH2 

2 X 10 -"> 

25 

o-Phenylenediamine 

C 6 H 4 (NH 2)2 

3.3X10->‘> 

25 

Phenylhydrazine 

C 6 H 5 -N 2 H 3 

1.6X10-5 

40 

Piperidine 

CsHtiN 

1.6X10-3 

25 

n-Propylamine 

C3H7*NH2 

4.7X10-4 

25 

Propylcyanide 

C 3 H 7 *CN 

1.8X10-’5 

25 

Pyridine 

CsHsN 

2.3X10-5 

25 

Quinine 

C20H24O2 Nz 

2.2X10-7 

15 


” 

3.3X10-’0(2OH) 

15 

Quinoline 

C 9 H 7 N 

1 X10-5 

25 

Sarcoaine 

C3H702N 

1 .8X10-’2 

25 

Semicarbazide 

CHjONz'NHz 

2.7X10-" 

40 

Silver hydroxide 

AgOH 

1.1 XI 0-4 

25 

Strychnine 

C2I Hzz04 Nz 

1X10-7 

15 
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Baso 

Formula 

K 

Temp. ®C. 

Strychnine 

C 21 H 22 O 4 N 2 

6X10-” (2 OH) 

15 

Tetramethylenediamine 

C4H8(NH2)2 

5.1 XIO--* 

25 

Theobromine 

C 7 H 8 O 2 N 4 

4.8X10-«4 

40 

Thiazole 

C 3 H 3 NS 

3.3X10-12 

25 

Thiourea 

CS(NH2)2 

1.1 X10-15 

25 

o-Toluidine 

C7H7-NH2 

3.3X10-10 

25 

m-Toluidine 

C7H7*NH2 

5.5X10-10 

25 

p-Toluidine 

C7H7-NH2 

2X10-9 

25 

Triethylamine 

(C2H5)3N 

6.4X10-‘* 

25 

Triisobutylamine 

(C4H9)3N 

2.6X10-'* 


Trimethylamine 

(CH3)3N 

7.4X10-5 

25 

Trimethylenediamine 

C3H6(NH2)2 

3.5X10-'* 

25 

Tripropylamine 

(C3H7)3N 

5.5X10-* 

25 

Urea 

C0(NH2)2 

1.5X10-1^ 

25 

Xanthine 

C 5 H 4 O 2 N 4 

4.8X10-1* 

40 

Zinc hydroxide 

1 - ■ 

Zn(OH )2 

1 .5X10-9(2 OH) 

25 


EQUIVALENT CONDUCTANCE OF THE SEPARATE IONS 
Johnston, Jour, Am. Chem. Soc., 31, 1010 (1909 ) . 

The equivalent conductivity at infinite dilution of a salt may be obtained by 
adding the equivalent conductivity of the separate ions as given below. Thus Ao 
for KCl at 18^ C. is 64.6+65.5 = 130.1. 


Ao in cm ^ohm ^ / gram eqtiivalciits per cm^ 


Ion 

O^’C. 

Hsai 

2-y°C. 

50°(:. 

75°C. 

100°C. 

128®C. 

156°C. 

Ag 

32.9 

54.3 

63.5 

101 

143 

188 

245 

299 

ViBa 

33 

55 

65 

104 

149 

200 

262 

322 

C 2 H 3 O 2 

20.3 

34.6 

40.8 

67 

96 

130 

171 

211 

HC 6 H 5 O 7 (citrate) 

36 

60 

70 

113 

161 

214 



’/ 2 C 2 O 4 

39 

63 

73 

115 

163 

213 

275 

336 

ViCa 

30 

51 

60 

98 

142 

191 

252 

312 

Cl 

41 .1 

65.5 

75.5 

116 

160 

207 

264 

318 

i/4Fe(CN)6 

58 

95 

111 

173 

244 

321 



H 

240 

314 

350 

465 

565 

644 

722 

777 

K 

40.4 

64.6 

74.5 

115 

159 

206 

263 

317 

HLa 

35 

61 

72 

119 

173 

235 

312 

388 

NH 4 

40.2 

64.5 

74.5 

115 

159 

207 

264 

319 

NO 3 

40.4 

61 .7 

70.6 

104 

140 

178 

222 

263 

Na 

26 

43.5 

50.9 

82 

116 

155 

203 

249 

OH 

105 

172 

192 

284 

360 

439 

525 

592 

ViS04 

41 

68 

79 

125 

177 

234 

303 

370 
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ELECTRICAL CONDUCTIVITY OF AQUEOUS SOLUTIONS 

In the table below are given values for the conductivity and the equivalent con- 
ductivity of various aqueous solutions. The percent by weight is that of the anhy- 
drous substance. The conductivity in mhos/cm. divided by the conductivity in 
gram-equivalents per cubic centimeter is the equivalent conductivity. 


j Formula Temp. 

% by 

Cond. 

Equiv. 


Formula 

Temp. 

% by 

Cond. 

Equiv. 


°C. 

Weight 

mho /cm 

Cond. 



°C. 

Weight 

mho /cm 

Cond. 




xio^ 






xio^ 


AgNO} 

18 

6 

256 

83.4 


Ca(N03)2 

18 

25 

1048 

28.2 



10 

476 

74.3 




37.5 

876 

14.15 



20 

872 

62.0 




50 

469 

5.10 

f 


40 

1565 

45.0 


CdBrz 

18 

0.0324 

2.31 

96.7 



60 

2101 

31 .1 




0.0748 

4.70 

85.1 

BaCle 

18 

5 

389 

77.7 




0.154 

8.44 

74.7 



10 

733 

69.8 




0.506 

21.3 

57.0 



15 

1051 

63.6 




1 

35.7 

48.2 



24 

1534 

53.0 




5 

109 

28.4 

Ba(N 03)2 

18 

4.2 

209 

63.0 




10 

164 

20.4 



8.4 

352 

51.2 




20 

236 

14.3 

Ba(OH)2 

18 

1 .25 

250 

169.4 




30 

273 

9.30 



2.5 

479 

160.2 




43 

261 

5.34 

CH3CO2H 

18 

0.3 

3.18 

6.36 


CdClz 

18 

0.0503 

4.95 

90.0 



1 

5.84 

3.50 




0.200 

15.6 

71.2 



5 

12.25 

1 .464 




0.599 

36.4 

55.2 



10 

16.26 

0.904 




1 

55.1 

50.1 



20 

<16,05 

0.470 




5 

167 

29.2 



30 

14.01 

0.2698 




10 

241 

20.2 



40 

10.81 

0.1546 




15 

282 

15.0 



50 

7.40 

0.0838 




20 

299 

11.39 



60 

4.56 

0.0428 




30 

282 

6.47 



70 

2.35 

0.01 89 




40 

221 

3.40 



99.7 

0.0004 

0.00023 




50 

137 

1 .49 

C2H5CO2H 

18 

1 .00 

4,79 

3.549 


Cdiz 

18 

1 

21.2 

38.5 



6.01 

9.25 

1 .364 




5 

60.9 

21.4 



10.08 

11 .13 

0.809 




10 

103.9 

17.5 



20,02 

10.42 

0.379 




15 

146 

15.6 



30.03 

8.18 

0.1970 




20 

186 

14.2 



50.09 

3.77 

0.0541 




30 

254 

11 .7 



69.99 

0.85 

0.0088 




40 

303 

9.35 



100 

0.0007 

0.00052 




45 

314 

8.11 

C3H7CO2H 

18 

1 .00 

4.55 

3.99 


Cd(N03)2 

18 

1 

69.4 

81 .6 



5.02 

8.63 

1 .51 




5 

289 

65.5 



10.07 

9,86 

0.857 




10 

513 

55.7 



15.03 

9.55 

0.555 




20 

827 

41 .0 



20.01 

8.88 

0.388 




30 

956 

28.7 



50.04 

2.96 

0.0519 




40 

903 

18.35 



70.01 

0.56 

0.0071 




48 

755 

11.62 



100 

0.0006 



CdS 04 

18 

0.0289 

2.47 

88.8 

(C02H)2 

18 

3.5 

508 

64.3 




0.0999 

6.92 

72.0 



7.0 

783 

48.8 




0.495 

23.93 

49.9 

CaCl2 

18 

5 

643 

68.6 




1 

41.6 

42.9 



10 

1141 

58.3 




5 

146 

29.0 



20 

1728 

40.6 




10 

247 

23.3 



25 

1781 

32.12 




25 

430 

13.82 



30 

1658 

23.87 




36 

421 

8.25 



35 

1366 

16.13 


CuClz 

18 

1.35 

187 

936 

Ca(N 03)2 

18 

6.25 

491 

61.5 




9 

716 

493 



12.5 

804 

47.9 




18.2 

924 

316 
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ELECTRICAL CONDUCTIVITY OF AQUEOUS SOLUTIONS 


Formula 

Temp. 

®G. 

% bv Concl. 
Weight mho /cm 
X10< 

Equiv. 

Cond. 

CuCI 2 

18 

28.75 

897 

155 



35.2 

699 

92 

Cu(N03)2 

15 

5 

365 

65.6 



10 

635 

54.7 



15 

858 

47.1 



20 

1018 

40.0 



25 

1089 

32.8 



35 

1062 

20.7 

CuSOa 

18 

2.5 

109 

34.0 



5 

189 

28.7 



10 

320 

23.1 



15 

421 

19.19 



17.5 

458 

17.41 

HBr 

15 

5 

1908 

299.5 



10 

3549 

269.3 



15 

4940 

241.5 

HCOzH 

18 

4.94 

55.0 

5.03 



9.55 

75.6 

3.55 



20.34 

98.4 

2.12 



29.83 

103.8 

1 .491 



39.95 

98.4 

1.033 



50.02 

86.4 

0.709 



70.06 

52.3 

0.294 



89.02 

18.7 

0.0803 



100 

2.8 

0.0105 

HCI 

15 

5 

3948 

281 .0 



10 

6302 

219.1 



20 

7615 

126.2 



30 

6620 

69.8 



40 

5152 

39.1 

HF 

18 

0.004 

2.5 

131.8 



0.007 

3.8 

100.2 



0.015 

5.0 

65.9 



0.030 

8.0 

52.7 



0.060 

12.3 

40.5 



0.121 

21 .0 

34.6 



0.242 

36.3 

29.9 



0.484 

67.3 

27.7 



1.50 

198 

26.2 



2.48 

315 

25.1 



4.80 

593 

24.3 



7.75 

963 

24.2 



15.85 

1853 

22.1 



24.5 

2832 

21 .3 



29.8 

3411 

20.7 

HI 

15 

5 

1332 

328.9 

HNO 5 

18 

6.2 

3123 

307.1 



12.4 

5418 

257.0 



24.8 

7676 

169.3 



31.0 

7819 

133.1 



37.2 

7545 

103.4 



49.6 

6341 

61.1 



62.0 

4964 

36.4 

H 3 PO 4 

15 

10 

566 

17.54 


Formula 

Temp. 

°C. 


Goad. 

mho/cm 

XIO^ 

EJquiv. 

Cond. 

H 3 PO 4 

15 

20 

1129 

16.56 



30 

1654 

15.26 



35 

1858 

14.27 



50 

2073 

10.17 



70 

1436 

4.42 



80 

979 

2.47 



85 

780 

1 .749 



87 

709 

1.566 

H 2 SO 4 

18 

5 

2085 

198.0 



10 

3915 

179.9 



15 

5432 

160.9 



20 

6527 

140.2 



25 

7171 

119.2 



30 

7388 

98.9 



35 

7243 

80.4 



40 

6800 

63.8 



50 

5405 

37.9 



60 

3726 

20.27 



65 

2905 

14.40 



70 

21 57 

9.36 



75 

1522 

5.95 



80 

1105 

3.91 



85 

980 

3.172 



86 

992 

3.161 



87 

1010 

3.169 



88 

1033 

3.193 



89 

1055 

3.212 



90 

1075 

3.224 



91 

1093 

3.236 



92 

1102 

3.220 



93 

1096 

3.160 



94 

1071 

3.049 



95 

1025 

2.881 



96 

944 

2.624 



97 

800 

2.199 



99.4 

85 

0.228 

HgBrz 

18 

0.223 

0.16 

1 .29 



0.422 

0.26 

1.10 

HgClz 

18 

0.229 

0.44 

2.59 



1 .013 

1 .14 

1.51 



5.08 

4.21 

1 .07 

KBr 

15 

5 

465 

106.9 



10 

928 

102.9 



20 

1907 

98.1 



30 

2923 

92.4 



36 

3507 

87.9 

K-CHjCOz 15 

4.67 

347 

71.4 



9.33 

625 

62.8 



28 

1256 

38.3 



46.67 

1122 

18.75 



65.33 

479 

5.25 

KCN 

15 

3.25 

527 

104.2 



6.5 

1026 

99.7 

K 2 CO 3 

15 

5 

561 

7*^.2 
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Formula 

Temp. 

®C. 


Cond. 
mho /cm 
X104 

Equiv. 

Cond. 

Li I 

18 

25 

1346 

59.4 

LiOH 

18 

1.25 

781 

148.2 



2.5 

1416 

132.5 



5 

2396 

109.2 



7.5 

2999 

89.0 

Li2S04 

15 

5 

400 

42.2 



10 

610 

30.9 

MgClz 

18 

5 

683 

62.4 



10 

1128 

49.5 



20 

1402 

28.37 



30 

1061 

13.18 



34 

768 

8.14 

MQ(NOa)2 

18 

5 

438 

62.7 



10 

770 

53.1 



17 

1102 

42.3 

MQSO4 

15 

5 

263 

30.1 



10 

414 

22.55 



15 

480 

16.60 



25 

415 

7.77 

MnClz 

15 

5 

526 

63.3 



10 

844 

48.8 



15 

1055 

38.9 



20 

1134 

30.0 



25 

1090 

22.00 



28 

1016 

17.80 

Na*CH3C02 18 

5 

295 

47.3 



20 

651 

24.20 



32 

569 

12.47 

NazCO, 

18 

5 

451 

45.5 



10 

705 

33.9 



15 

836 

25.51 

NaCI 

18 

5 

672 

76.0 



10 

1211 

66.2 



15 

1642 

57.8 



20 

1957 

49.9 



25 

2135 

42.0 



26 

2151 

40.4 

Nal 

18 

5 

298 

86.1 



10 

581 

81 .6 



20 

1144 

73.1 



40 

2111 

55.9 

NaNOa 

18 

5 

436 

71.8 



10 

782 

62.3 



20 

1303 

48.5 



30 

1606 

37.1 

NaOH 

18 

1 

465 

184.5 



2 

887 

173.7 



4 

1628 

156.3 



6 

2242 

140.5 



8 

2729 

125.6 



10 

3093 

111 .7 



15 

3490 

80.0 



20 

3284 

53.95 



25 

2717 

34.22 


Formula 

Temp. 

®C. 


Cond. 
mho /cm 

xio^ 

Equiv. 

Cond. 

K2CO3 

15 

10 

1038 

65.7 



20 

1806 

52.4 



30 

2222 

39.4 



40 

2168 

26.45 



50 

1469 

13.16 

K2C2O4 

18 

5 

488 

78.3 



10 

915 

70.8 

KCI 

18 

5 

690 

99.9 



10 

1359 

95.2 



15 

2020 

91 .5 



20 

2677 

88.9 



21 

2810 

87.5 

KF 

18 

5 

652 

72.9 



10 

1209 

64.9 



20 

2080 

51 .5 



30 

2561 

39.1 



40 

2522 

26.6 

KI 

18 

5 

338 

108.3 



10 

680 

104.9 



20 

1455 

103.4 



30 

2303 

100.1 



40 

3168 

94.1 



55 

4226 

78.2 

KNOs 

18 

5 

454 

89.2 



10 

839 

79.8 



15 

1186 

72.9 



20 

1505 

67.2 



22 

1625 

65.1 

KOH 

15 

4.2 

1464 

188.4 



8.4 

2723 

168.9 



16.8 

4558 

131 .5 



25.2 

5403 

96.8 



33.6 

5221 

65.4 



42.0 

4212 

39.4 

KzS 

18 

3.18 

845 

139.7 



4.98 

1284 

136.5 



9.93 

2343 

120.3 



19.96 

4020 

94.7 



29.97 

4563 

66.2 



38.08 

4106 

44.1 



47.26 

2579 

20.63 

K2S04 

18 

5 

458 

76.8 



10 

860 

69.4 

LI2CO, 

18 

0.20 

34.3 

63.5 



0.63 

88.5 

51 .9 

LiCi 

18 

2.5 

410 

68.7 



5 

733 

60.6 



10 

1218 

49.0 



20 

1676 

31.9 



30 

1399 

16.78 



40 

844 

7.14 

Li I 

18 

5 

296 

76.5 



10 

573 

71 .4 



20 

1094 

62.9 
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ELECTRICAL CONDUCTIVITY OF AQUEOUS SOLUTIONS 


Formula 

Temp. 

°G. 

%hy 

Weight 

Cond 
mho /cm 

xio^ 

Equiv. 

Cond. 

NaOH 

18 

27.5 

2386 

26.69 



30 

2074 

20.83 



32.5 

1798 

16.35 



35 

1560 

12.93 



37.5 

1361 

10.34 



40 

1206 

8.44 



45 

977 

5.88 



60 

820 

4.30 

NaaS 

18 

2.02 

612 

115.7 



5.03 

1321 

97.2 



9.64 

2017 

73.7 



14.02 

2359 

56.7 



16.12 

2243 

46.0 



18.15 

2184 

38.7 

Na2S04 

18 

5 

409 

55.6 



10 

687 

44.7 



15 

886 

36.7 

NH 3 

15 

0.10 

2.51 

4.25 



0.40 

4.92 

2.103 



0.80 

6.57 

1.408 



1 .60 

8.67 

0.929 



4.01 

10.95 

0.475 



8.03 

10.38 

0.228 



16.15 

6.32 

0.0713 



30.5 

1 .93 

0.0121 

NH 4 CI 

18 

5 

918 

96.8 



10 

1776 

92.4 



15 

2586 

88.4 



20 

3365 

85.0 



25 

4025 

80.5 

NH 4 I 

18 

10 

772 

105.1 



20 

1599 

101 .7 



50 

4200 

84.5 

NH 4 NO 3 

15 

5 

590 

92.6 



10 

1117 

85.9 



ELECTRICAL CONDUCTIVITY OF VARIOUS PURE LIQUIDS 



Temp. 

°C. 

mhos /cm 
or ohm"’ cm 

Acetaldehyde 

15 

1.7X10-* 

Acetamide 

100 

<4.3X10-5 

Acetic acid 

0 

5X10-9 


25 

1 . 12X10-9 

Acetic anhydride 

0 

1 xio-« 

9$ 

25 

4.8X10-7 

Acetone 

18 

2X10-9 

» 

25 

6X10-9 

Acetonitrile 

20 

7X10-9 

Acetophenone 

25 

6X10-9 

Acetyl bromide 

25 

2.4X10-9 

Acetyl chloride 

25 

4X10-7 

Alizarin 

233 

99X10-9 



Temp. 

mhos / cm 

liquid 

°C. 

or ohm ’ cm"’ 

Allyl alcohol 

25 

7X10-9 

Ammonia 

-79 

1 .3X10-7 

Aniline 

25 

2.4X10-9 

Anthracene 

230 

3X10-’» 

Arsenic tribromide 

35 

1.5X10-9 

Arsenic trichloride 

25 

1.2X10-9 . 

Benzaldehyde 

25 

1.5X10-7 

Benzene 


7.6X10-9 f 

Benzoic acid 

125 

3X10-9 

Benzonitrile 

25 

5X10-9 

Benzyl alcohol 

25 

1.8X10-9 

Benzyl benzoate 

25 

<1 XlO-9 

Benzylamine 

25 

<1.7X10-9 
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ELECTRICAL CONDUCTIVITY OF VARIOUS PURE LIQUIDS 


Liquid 

Temp. 

*C. 

mhos/cm 
or ohra"^cm-^ 

Bromine 

17.2 

1.3Xl0-»3 

Bromobenzene 

26 

<2X10"" 

Bromoform 

25 

<2X10-« 

/ 5 o-Butyl alcohol 

25 

8X10-* 

Capronitrile 

25 

3.7X10-fi 

Carbon disulfide 

1 

7.8X10-18 

Carbon tetrachloride 

18 

4X10-18 

Chlorine 

“70 

<1 X10-16 

Chloroacetic acid 

60 

1.4X10-6 

m-Chloroanilino 

25 

5X10-8 

Chloroform 

25 

<2X10-8 

Chlorohydrin 

25 

5X10-7 

m-Cresol 

25 

<1.7X10-8 

Cyanogen 


<7X10-9 

Cymene 

25 

<2X10-8 

Dichloroacetic acid 

25 

7X10-8 

Dichlorohydrin 

25 

1.2X10-5 

Diethyl carbonate 

25 

1 .7X10-8 

Diethyl oxalate 

25 

7.6X10-7 

Diethyl sulfate 

25 

2.6X10-7 

Diethylamine 

“33.5 

2.2X10-9 

Dimethyl sulfate 

0 

1.6X10-7 

Epichlorohydrin 

25 

3.4X10-8 

Ethyl acetate 

25 

<1 X10-9 

Ethyl acetoacetate 

25 

4X10-8 

Ethyl alcohol 

25 

1 .35X10-9 

Ethyl benzoate 

25 

<1 X10-9 

Ethyl bromide 

25 

<2X10 8 

Ethyl ether 

25 

<4X10-13 

Ethyl iodide 

25 

<2X10-8 

Ethyl isothiocyanate 

25 

1.26X10-7 

Ethyl nitrate 

25 

5.3X10-7 

Ethyl thiocyanate 

25 

1.2X10-6 

Ethylamine 

0 

4X10-7 

Ethylene bromide 

19 

<2X10-19 

Ethylene chloride 

25 

3X10 8 

Ethylidene chloride 

25 

<1.7X10 8 

Eugene! 

26 

<1.7X10-8 

Formamide 

25 

4X16 6 

Formic acid 

18 

5.6X10-5 

Formic acid 

25 

6.4X10-5 

Furfural 

25 

1.5X10-6 

Gallium 

30 

36,800 

Germanium tetra- 

30 

7.8X10-5 

bromide 



Glycerol 

25 

6.4X10-8 

Glycol 

25 

3X10-7 

Guaiacol 

25 

2.8X10-7 

Heptane 



<1 XI 0-1 3 

Hexane 

18 

<1 X10-18 

Hydrogen bromide 

“80 

8X10-9 

Hydrogen chloride 

“96 

1 X10-8 

Hydrogen cyanide 

0 

3.3X10-6 

Hydrogen iodide 

B.P. 

2X10-7 

Hydrogen sulfide 

B.P. 

1 XI 0-11 


liquid 

Temp. 

°C. 

mhos /cm 
or ohm-1 cm-i 

Iodine 

110 

1.3X10-10 

Kerosene 

25 

<1.7X10-8 

Mercury 

0 

10,629.6 

Methyl acetate 

25 

3.4X10-6 

Methyl alcohol 

18 

4.4X10-7 

Methyl ethyl ketone 

25 

1 X10-7 

Methyl iodide 

25 

<2X10-8 

Methyl nitrate 

25 

4.5X10-6 

Methyl thiocyanate 

25 

1 .5X10-6 

Naphthalene 

82 

4X10-10 

Nitrobenzene 

0 

5X10~9 

Nitromethane 

18 

6X10-7 

o-or m-Nitro toluene 

25 

<2X10-7 

Nonane 

25 

<1.7X10-8 

Oleic acid 

15 

<2X10-10 

Pentane 

19.5 

<2X10'io 

Petroleum 


3X10-13 

Phenetole 

25 

<1 .7X10-8 

Phenol 

25 

<1 .7X10-8 

Phenyl isothiocyanate 

25 

1.4X10-6 

Phosgene 

25 

7X10-9 

Phosphorus 

25 

4X10-7 

Phosphorus oxy- 

25 

2.2X10-6 

chloride 

Pinene 

23 

<2X10-10 

Piperidine 

25 

<2X10-7 

Propionaldehyde 

25 

8.5X10-7 

Propionic acid 

25 

<1 X10-9 

Propionitrile 

25 

<1 X10-7 

n-Propyl alcohol 

18 

5X10-8 

” " 

25 

2X10-8 

/so-Propyl alcohol 

25 

3.5X10-6 

n-Propyl bromide 

25 

<2X10-8 

Pyridine 

18 

5.3X10-8 

Quinoline 

25 

2.2X10-8 

Salicylaldehyde 

25 

1.6X10-7 

Stearic acid 

80 

<4X10-13 

Sulfonyl chloride. 

26 

2X10-6 

SOCIz 

Sulfur 

115 

1 XI 0-1 2 


130 

5X10-11 


440 

1.2X10-^ 

Sulfur dioxide 

35 

1.5X10-8 

Sulfuric acid 

25 

1 XIO -2 

Sulfuryl chloride, 

25 

3X10-8 

SO 2 CI 2 

Toluene 


<1 XIO-I 6 

o-ToIuidine 

25 

<2X10-® 

p-Toluidine 

100 

6.2X10-8 

Trichloroacetic acid 

25 

3X10-9 

Trimethylamine 

“33.5 

2.2X10-10 

Turpentine 


2X10-13 

j 5 o-Valeric acid 

80 

<4X10-13 

Water 

18 

4X10-8 

Xylene 


<1 X10-15 
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ELECTRICAL CONDUCTIVITY OF STANDARD SOLUTIONS 

In the table below, the normal KCl solution was prepared by dissolving 74.59g 
of KCl in water and diluting to one liter at 18°C. The specific gravity of such a 
solution is 1.0449 at 18°C. 

The concentrations of H 2 SO 4 and of MgS 04 are those of maximum conductivity 
at 18°C. 

The NaCl solution is saturated at all the temperatures given, and has a specific 
gravity of 1.2014 at 18°C. 


Temp. 

°C. 


Conductivity in mhos /centimeter 

, or ohm" 


i 

KCl 

Normal 

KCl 

0. 1 Normal 

KCl 

0. 02 Normal 

KCl 

0.01 Normal 

H 2 SO 4 

Sp.G. 

1 . 2231 8° 

NaCl 

Saturated 

MgS04 
Sp. G. 

1. 19018° 

0 

0.06541 

0.00715 

0.001521 

0.000776 

0.5184 

0.1345 

0.02877 

1 

0.06713 

0.00736 

0.001566 

0.000800 

0.5304 

0.1386 

0.02979 

2 

0.06886 

0.00757 

0.001612 

0.000824 

0.5425 

0.1427 

0.03083 

3 

0.07061 

0.00779 

0.001659 

0.000848 

0.5547 

0.1469 

0.03188 

4 

0.07237 

0.00800 

0.001705 

0.000872 

0.5669 

0.1512 

0.03294 

5 

0.07414 

0.00822 

0.001752 

0.000896 

0.5792 

0.1555 

0.03402 

6 

0.07593 

0.00844 

0.001800 

0.000921 

0.5915 

0.1599 

0.03512 

7 

0.07773 

0.00866 

0.001848 

0.000945 

0.6038 

0.1643 

0.03623 

8 

0.07964 

0.00888 

0.001896 

0.000970 

0.6161 

0.1688 

0.03735 

9 

0.08136 

0.00911 

0.001945 

0.000995 

0.6285 

0.1734 

0.03849 

10 

0.08319 

0.00933 

0.001994 

0.001020 

0.6408 

0.1779 

0.03963 

11 

0.08504 

0.00956 

0.002043 

0.001045 

0.6532 

0.1826 

0.04079 

12 

0.08689 

0.00979 

0.002093 

0.001070 

0.6656 

0.1872 

0.04197 

13 

0.08876 

0.01002 

0.002142 

0.001095 

0.6780 

0.1919 

0.04315 

14 

0.09063 

0.01025 

0.002193 

0.001121 

0.6904 

0.1967 

0.04434 

15 

0.09252 

0.01048 

0.002243 

0.001147 

0.7028 

0.2015 

0.04555 

16 

0.09441 

0.01072 

0.002294 

0.001173 

0.7151 

0 . 2063 

0.04676 

17 

0.09631 

0.01095 

0.002345 

0.001199 

0.7275 

0.2112 

0.04799 

18 

0.09822 

0.01119 

0.002397 

0.001225 

0.7398 

0.2161 

0.04922 

19 

0.10014 

0.01143 

0.002449 

0.001251 

0.7522 

0.2210 

0.05046 

20 

0.10207 

0.01167 

0.002501 

0.001278 

0.7645 

0.2260 

0.05171 

21 

0.10400 

0.01191 

0.002553 

0.001305 

0.7768 

0.2310 

0.05297 

22 

0.10594 

0.01215 

0.002606 

0.001332 

0.7890 

0.2360 

0.05424 

23 

0.10789 

0.01239 

0.002659 

0.001359 

0.8013 

0.2411 

0.05551 

24 

0.10984 

0.01264 

0.002712 

0.001386 

0.8135 

0.2462 

0.05679 

25 

0.11180 

0.01288 

0.002765 

0.001413 

0.8257 

0.2513 

0.05808 

26 

0.11377 

0.01313 

0.002819 

0.001441 

0.8378 

0.2565 

0.05937 

27 

0.11574 

0.01337 

0.002873 

0.001468 

0.8499 

0.2616 

0.06067 

28 


0.01362 

0.002927 

0.001496 

0.8620 

0.2669 

0.06197 

29 


0.01387 

0.002981 

0.001524 

0.8740 

0.2721 

0.06328 

30 


0.01412 

0.003036 

0.001552 

0.8860 

0.2774 

0.06459 

31 


0.01437 

0.003091 

0.001581 

0.8980 

0.2827 

0.06591 

32 


0.01462 

0.003146 

0.001609 

0.9099 

0.2880 

0.06723 

33 


0.01488 

0.003201 

0.001638 

0.9217 

0.2933 

0.06855 

34 


0.01513 

0.003256 

0.001667 

0.9335 

0.2987 

0.06988 

35 


0.01539 

0.003312 


0.9453 

0.3041 

0.07121 

36 


0.01564 

0.003368 


0.9570 

0.3095 

0.07254 
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HUMIDITY AND DEW POINT FROM WET AND DRY BULB READINGS 

In the table below d—w is the difference between the dry and the wet bulb ther- 
mometer readings, r.h. is the relative humidity, and a.h. is the absolute humidity. 


d-w=2°C. 


72 

+ 0, 

3 

4. 

7 

76 

6. 

1 

7. 

0 

80 

11 . 

6 

10. 

2 

81 

12. 

7 

11. 

,0 

81 

13. 

7 

11 . 

8 

82 

14. 

8 

12. 

6 

82 

15. 

9 

13. 

.5 

83 

16. 

9 

14. 

5 

83 

18. 

0 

15. 

,5 

83 

19. 

1 

16. 

5 

84 

20. 

1 

17. 

6 

84 

22. 

2 

20. 

1 

86 

27. 

4 

27. 

3 


d 

-w=3^G. 

r. h. 

c/ 

dew 

point 

°C. 

a. h. 
mm 
of Hg 

27 

-19.4 

0.8 

45 

- 9.3 

2.1 

58 

- 2.3 

3.8 

65 

-t- 3.8 

6.0 

71 

9.7 

9.0 

71 

10.8 

9.7 

72 

12.0 

10.5 

73 

13.1 

11.3 

74 

14.2 

12.1 

74 

15.3 

13.0 

75 

16.4 

14.0 

76 

17.5 

15.0 

76 

18.6 

16.0 

77 

20.7 

18.3 

79 

26.0 

25.2 



d 

-w=4°C. 11 

Temp. 

r. h. 

dew 

point 

a. h. 
mm 

C. 

% 

°C 

of 

0 

28 

-14.6 

1.3 

5 

45 

- 5.3 

2.9 

10 

54 

+ 1.2 

5.0 

12 

57 

3.9 

6.0 

14 

60 

6.4 

7.2 

15 

61 

7.6 

7.8 

16 

62 

8.8 

8.5 

17 

64 

10.0 

9.2 

18 

65 

11.2 

10.0 

19 

65 

12.4 

10.8 

20 

66 

13.5 

11.6 

21 

67 

14.7 

12.5 

22 

68 

15.8 

13.5 

23 

69 

16.9 

14.5 

25 

70 

19.2 

16.7 

30 

73 

24.6 

23.3 


d-w=5°C. 


11.7 

10.3 

12.9 

11.1 

14.1 

12.0 

15.2 

13.0 

17.5 

15.0 

23.2 

21,3 


d-w=6°C. 


12.2 

10.6 

13.4 

11.5 

15.8 

13.5 

21 .6 

19.4 


d-w=7°C. 


-27.1 0.4 


29 - 4.9 3.0 

34 

- 1.6 

4.0 

36 

- 0.1 

4.5 

37 

+ 1.5 

5.1 

39 

3.1 

5.7 

41 

4.6 

6.3 

43 

6.0 

7.0 

44 

7.4 

7.7 

46 

8.8 

8.5 

47 

10.1 

9.3 

48 

11.4 

10.1 

50 

14.0 

12.0 

55 

20.0 

17.6 
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HUMIDITY AND DEW POINT FROM WET AND DRY BULB READINGS 



d 

-w=8°C. 1 

1 d-w=9°C. 1 

d 

-w»10®G. 1 

d 

-w-ll°C. 1 



dew 

a.h. 


dew 

a.h. 


dew 

a.h. 




Temp. 

r.h. 

point 

mm 

r.h. 

point 

ram 

r.h. 

point 

mm 

r.h. 



°C. 


°C. 

of Hg 

% 


of Hg 

% 

®C. 

of Hg 

% 


of Hg 

8 

7 

-22.9 

0.6 










10 

14 

-14.5 

1.3 

5 

-26.0 

0.4 






.... 

12 

20 

- 9.1 

2.1 

11 

-15.5 

1.2 







14 

25 

- 5.0 

3.0 

17 

- 9.5 

2.0 

9 

-16.3 

1.1 




15 

27 

- 3.2 

3.5 

20 

- 7.1 

2.5 

12 

-12.6 

1.5 

5 

-22.6 

0.6 

16 

30 

- 1.5 

4.0 

22 

- 5.0 

3.0 

15 

- 9.6 

2.0 

8 

-16.8 

1.0 

17 

32 

-h 0.1 

4.6 

24 

- 3.1 

3.5 

17 

- 7.1 

2.5 

10 

-12.8 

1.5 

18 

34 

1 .8 

5.2 

27 

- 1.3 

4.1 

20 

- 4.9 

3.0 

13 

- 9.6 

2.0 

19 

35 

3.4 

5.8 

29 

-f- 0.4 

4.7 

22 

- 2.9 

3.6 

15 

- 6.9 

2.5 

20 

37 

5.0 

6.5 

30 

2.1 

5.3 

24 

- 1.0 

4.2 

18 

- 4.6 

3.1 

21 

39 

6.4 

7.2 

32 

3.8 

6.0 

26 

+ 0.8 

4.8 

20 

- 2.5 

3.7 

22 

40 

7.9 

8.0 

34 

5.4 

6.7 

28 

2.6 

5.5 

22 

- 0.6 

4.3 

23 

42 

9.3 

8.8 

36 

6.9 

7.5 

30 

4.3 

6.2 

24 

+ 1.3 

5.0 

24 

43 

10.7 

9.6 

37 

8.4 

8.3 

31 

5.9 

7.0 

26 

3.1 

5.7 

25 

44 

12.0 

10.5 

38 

9.9 

9.1 

33 

7.5 

7.8 

27 

4.9 

6.5 

26 

46 

13.3 

11.5 

40 

11.3 

10.0 

34 

9.0 

8.6 

29 

6.6 

7.3 

28 

48 

15.9 

13.5 

42 

14.0 

12.0 

37 

11.9 

10.5 

32 

9.7 

9.0 

30 

50 

18.4 

15.8 

44 

16.6 

14.1 

39 

14.7 

12.5 

34 

12.7 

11.0 


RELATIVE HUMIDITY TABLES 

For Use with Hygrometer 

Bcprinted by Permission of The Taylor Instrument Companies, Rochester, N. Y. 


The following tables are computed 
from data supplied by the U. S. Bureau 
of Standards, and are correct at a bar- 
ometric pressure of 29.92 inches or 760 
mm. of mercury. The values above 140° 
dry-bulb are extrapolated. Complete 
tables covering barometric pressures 
may be obtained by applying to the 
Superintendent of Documents, Govern- 
ment Printing Office, Washington, D. C. 
for psychrometric tables WB No. 235. 

Use of Tables. — Locate at either the 
top or bottom margin the reading corres- 
ponding to the dry-bulb indication. 
Locate at either side margin the reading 
corresponding to wet-bulb indication. 
At the intersection of these two columns 
C£ai be read the relative humidity. For 
exar^le — ^given dry-bulb temperature 
144°F. and wet-bulb temperature 112° 
F., relative humidity is 36%. 

Precautions. — When the wick of an 
hygrometer becomes hard the bulb will 
not be thoroughly wet and inaccurate 
readings will result. Care should be 
taken to keep the wick clean. It should 
not be handled unless the fingers are 
perfectly clean, and the water should be 
pure and soft; distilled water is prefer- 
able. If the wick suirounding the bulb 
becomes hard (which can be easily 


detected by feeling of it) it should be 
discarded and replaced by a new one. 

Accurate Readings. — Accuracy with 
fixed position hygrometers can be ob- 
tained only by creating free circulation 
around the bulb. When taking observa- 
tions, fan the bulb vigorously for a full 
minute or more, then immediately take 
the reading. 

Use of Sling Psychrometer. — Saturate 
the wicking covering the bulb with water 
at room temperature, then whirl the 
instrument for 15 or 20 seconds, holding 
it away from the body. Stop and note the 
indication of wet-bulb thermometer; 
then repeat the operation until two or 
more readings agree at the lowest indi- 
cation obtainable. The wicking must be 
kept perfectly clean and thoroughly 
saturated to secure accurate indication. 

Humidity Below the Freezing Point. — 
At temperatures below freezing apply 
water to the bare wet bulb sparingly, a 
thin coat of ice will then be formed on the 
bulb, and evaporation from the frozen 
surface will go on as before. In the case 
of desk-type and wall-type hy^ometers 
the capillary effect of the wicking is lost 
when frozen so that water will have to be 
applied directly to the bare bulb. 
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SOLUTIONS FOR MAINTAINING CONSTANT HUMIDITY 
A saturated aqueous solution in contact with an excess of a definite solid phase 
at a given temperature will maintain constant humidity in an enclosed space. The 
table below gives a number of salts suitable for this purpose listed in order of decreas- 
ing humidity. The aqueous tensions were obtained by multiplying the percent 
humidity by the vapor pressure of pure water (mm. of Hg) at the same temperature. 


Solid Phase 

Temp. 

“C. 

% 

Humidity 

Aqueous 

Tension 

TICI 

100.097 

99.7 

7C0.5 

TINO 3 

100.317 

98.7 

758.6 

Pb(NOs )2 

20 

98 

17.2 

CaS04*5H20 

20 

98 

17.2 

NaF 

100.0 

96.6 

734 

NaiSOa-THzO 

20 

95 

16.7 

Na 2 HP 04 - 12 H 20 

20 

95 

16.7 

ZnS04*7H20 

5 

94.7 

6.11 

NH 4 H 2 PO 4 

20.0 

93.1 

16.3 

NH 4 H 2 PO 4 

25.0 

93.0 

22.1 

Na 2 SO 4 * 10 H 2 O 

20 

93 

16.3 

NH 4 H 2 PO 4 

30.0 

92.9 

29.6 

NaBrOa 

20 

92 

16.1 

K 2 HPO 4 

20 

92 

16.1 

Na 2 CO 3 - 10 H 2 O 

18.5 

92 

14.7 

ZnS04*7H20 

20 

90 

15.8 

Pb(N03)2 

103.5 

88.4 

759 

BaCl 2 * 2 H 20 

24.5 

88 

20.3 

K2Cr04 

20 

88 

15.4 

Na 2 CO 3 * 10 H 2 O 

24.5 

87 

20.1 

KHSO 4 

20 

86 

15.1 

TI 2 SO 4 

104.7 

84.8 

760.5 

KBr 

20 

84 

14.7 

(NH4)2S04 

30.0 

81.1 

25.8 

(NH4)2S04 

25.0 

81.1 

19.3 

(NH4)2S04 

20.0 

81.0 

14.2 

NH 4 CI 

30.0 

79.5 

25.3 

NH 4 CI 

25.0 

79.3 

18.8 

NH 4 CI 

20.0 

79.2 

13.9 

Na2S203*5H20 

20 

78 

13.7 

NaC2H302*3H20 

20 

76 

13.3 

H2C204-2H20 

20 

76 

13.3 

(NH4)2S04 

108.2 

75 

758.5 

NaCI 03 

20 

75 

13.2 

NH 4 CI + KNO 3 

20.0 

72.6 

12.7 

NH 4 CH-KNO 3 

25.0 

71.2 

16.9 

KBr 

100 

69.2 

526 

NH 4 CI + KNO 3 

30.0 

68.6 

21.8 

NaN 02 

20 

66 

11.6 

M0(C2H3O2)2*4H7O 

20 

65 

11.4 

NaBr* 2 H 20 

20 

58 

10.2 

KI 

100.0 

56.2 

427 

Ca(N03)2-4H20 

18.5 

56 

8.94 

Mo(N 03 ) 2 * 6 H 20 

18.5 

56 

8.94 

NaClOs 

100.0 

54 

410 

Mo(N 03 ) 2 - 6 H 20 

24.5 

62 

12.0 

NaHS 04 *H 20 

20 

52 

9.12 

N a 2 Cr207*2 H 2 O 

20 

52 

9.12 

Ca(N03)2*4H20 

24.5 

51 

11.8 

Nal 

100.0 

50.4 

383 

KCNS 

20 

47 

8.24 
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SOLUTIONS FOR MAINTAINING CONSTANT HUMIDITY 


Solid Phase 

Temp. 

°C. 

% 

Ilumidity^ 

Aqueous 

Tension 

KNOz 

20 

45 

7.36 

K 2 C 03 * 2 H 20 

18.5 

44 

7.03 

K 2 C 03 - 2 H 20 

24.5 

43 

9.92 

Zn(N 03 ) 2 * 6 H 20 

20 

42 

7.36 

CaCiz-eHzO 

5 

39.8 

2.60 

CaClz-BHzO 

10 

38 

3.50 

NaCH-KCI 03 

16.39 

36.58 

5.114 

Cr03 

20 

35 

6.14 

CaCtz-eHzO 

18.5 

35 

5.59 

NaCl + KN 03 

16.39 

32.57 

4.553 

CaClz-BHzO 

20.0 

32.3 

5.66 

CaClz'SHzO 

24.5 

31 

7.15 

NaCl + KN03 + NaN03 

16.39 

30.49 

4.263 

KF 

100.0 

22.9 

174 

NaBr 

100.0 

22.9 

174 

KC 2 H 3 O 2 

20 

20 

3.51 

LiCl-HzO 

20 

15 

2.63 

KC 2 H 3 O 2 

168 

13 

736 

ZnCiz-l’/zHzO 

20 

10 

1.74 

H3P04*’/zH20 

24.5 

9 

2.08 


VAPOR PRESSURES OF VARIOUS SUBSTANCES 

The following table gives the values of A and B in the equation: 

— 9^-1 A 

logioP®® = ;j; + B, where — vapor pressure of the substance in mm 

of Hg and where T = absolute temperature = rC-j- 273. l.The values obtained by the 
use of this equation are valid within the temperature ranges indicated for each of 
the compounds. See also another table “Vapor Pressures of Various Substances” and 
the table “Orthobaric Densities or Volumes of Various Substances.” 


Name 

Formula 

Range, °C. 

\ 

B 

Acenaphthene 

CjzHio 

147 to 288 

54.279 

8.033 

Acetaldehyde 

CH3CHO 

-24.3 to +27.5 

27 . 707 

7.8206 

Acetic acid 

CH3CO2H 

-35 to +10 

41.689 

8.502 

Acetic anhydride 

(CH3C0)20 

100 to 140 

45.585 

8.688 

Acetophenone 

CH3COC6H5 

30 to 100 

55.117 

9.1352 



100 to 194 

49.141 

8.3170 

Acetylene 

C2 H2 

-140 to -82 

21 .914 

8.933 

Allylene 

C3H4 

-73 to -13 

23.893 

7.877 

Alumina 

AI2O3 

1840 to 2200 

540 

14.22 

Aluminum chloride 

AICI3 

70 to 190 

115 

16.24 

Ammonia* 

NHj 

-127 to -78 

31.211 

9.9974 

Ammonium bromide 

NH4Br 

250 to 400 

90.208 

9.9404 

Ammonium chloride 

NH4CI 

100 to 400 

83.486 

10.0164 

Ammonium cyanide 

NH4CN 

7 to 17 

41.484 

9.978 

Ammonium iodide 

NH4I 

300 to 400 

95.730 

10.2700 

Ammonium thiohydrate 

NH4SH 

6 to 40 

46.025 

10.7500 

Aniline 

CeHjNHz 

145 to 185 

45.9516 

8.1278 

Anthracene 

C14H10 

100 to 160 

72 

8.91 



223 to 342 

59.219 

7.910 

Anthraquinone 

CuHaOj 

224 to 286 

110.04 

12.305 



285 to 370 

63.985 

8.002 

Antimony 

Sb 

1070 to 1325 

189 

9.051 

Antimony tribromide 

SbBr3 

235 to 324 

55 

8.005 


See also special tables 
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VAPOR PRESSURES OF VARIOUS SUBSTANCES 


Name 

Formula 

Ranae, ®C. 

A 

B 

Antimony trichloride 

SbCl3 

170 to 253 

49.44 

8.090 

Antimony tri-iodide 

Sbl, 

330 to 445 

64.15 

7.831 

Argon 

A 

-207.62 to -189.19 

7.8145 

7.5741 

Arsenic 

As 

440 to 815 

133 

10.800 



800 to 860 

47.1 

6.692 

Arsenic trichloride 

AsCIa 

50 to 100 

39.11 

7.953 

Arsenic trioxide 

A 82 O 3 

100 to 310 

111.35 

12.127 



31 5 to 490 

52.12 

6.513 

Barium 

Ba 

930 to 1130 

350 

15.765 

Benzene 

CfiHs 

-58 to -30 

42.904 

9.556 



-30 to + 5 

44 . 222 

9.846 



0 to 42 

34.172 

7.9622 



42 to 100 

32.295 

7.6546 

Benzoic acid 

CfiHsCOzH 

60 to 110 

63.82 

9.033 

Benzophenone 

(C6H5)2C0 

260 to 308 

58.221 

8.137 

Benzoyl chloride 

CcHsCOCI 

140 to 200 

45.416 

7.9245 

Benzyl alcohol 

CfiHsCHzOH 

100 to 135 

59.491 

9.51 52 



135 to 205 

53.118 

8.6977 

Bismuth 

Bi 

1210 to 1420 

200 

8.876 

Bismuth chloride 

BiClj 

91 to 213 

13.125 

2.681 

Boron tribromide 

BBra 

-40 to +90 

33.32 

7.655 

Boron tri methyl 

B(CH3)3 

-118 to -20 

22.171 

7.4595 

Bro mo benzene 

CgHsBr 

-26 to -15 

42.5 

8.075 

p-Bromochlorobenzene 

C 6 H 4 BrCI 

23 to 63 

69.755 

11.629 

n-Butane 

C 4 H 10 

-100 to +12 

23.450 

7.395 

/«<*- Butane 

C 4 H 10 

-115 to -34 

21.273 

7.25 

n-Butyl alcohol 

C 4 H 9 OH 

75 to 117.5 

46.774 

9.1362 

tjo. Butyl valerate 

C 4 H 9 CO 2 C 4 H 9 

90 to 170 

44.482 

8.143 

n-Butyric acid 

C 3 H 7 CO 2 H 

80 to 165 

51.103 

9.010 

fso. Butyric acid 

C 3 H 7 CO 2 H 

30 to 155 

48.498 

8.8193 

Cadmium 

Cd 

150 to 320.9 

109 

8.564 



500 to 840 

99.9 

7.897 

Cadmium iodide 

Cd I 2 

385 to 450 

122.2 

9.269 

Calcium 

Ca 

500 to 700 

195 

9.697 



960 to 1110 

370 

16.240 

Camphor 

CioHjsO 

0 to 180 

53.559 

8.799 

Carbazole 

CizHsN 

244 to 352 

64.715 

8.280 

Carbon 

C 

3880 to 4430 

540 

9.596 

Carbon dioxide 

CO 2 

-135 to -56.7 

26.1793 

9.9082 

Carbon monoxide 

CO 

-290 to -206 

6.354 

6.976 

Carbon oxysulfide 

COS 

-80 to -50 

19.22 

7.383 

Carbon suboxide 

C 3 O 2 

-100 to +6 

25.46 

7.640 

Carbon tetrachloride 

ecu 

-70 to -19 

36.585 

8.540 



-19 to +20 

33.914 

8.004 

Cesium 

Cs 

200 to 350 

73.4 

6.949 

Cesium bromide 

CsBr 

978 to 1305 

153.6 

7.990 

Cesium chloride 

CsCI 

986 to 1295 

163.2 

8.340 

Cesium fluoride 

CsF 

1033 to 1255 

140.9 

7.703 

Cesium iodide 

Csl 

1052 to 1280 

185.7 

9.124 

Chlorine 

Cl 

-154 to -103 

29.293 

9.950 

Chlorine dioxide 

CIO 2 

-59 to +11 

27.26 

7.893 

Chlorobenzene 

C^HsCI 

-35 to -15 

42.25 

8.500 

Cobalt 

Co 

2375 

309 

7.571 

Copper 

Cu 

2100 to 2310 

468 

12.344 

Cuprous bromide 

CuBr 

997 to 1361 

79.9 

5.460 

Cuprous chloride 

CuCI 

878 to 1369 

80.7 

6.454 

Cuprous iodide 

Cul 

991 to 1154 

80.7 

6.570 
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VAPOR PRESSURES OF VARIOUS SUBSTANCES 


Name 

Formula 

Ranffe, °C. 

A 

B 

Mercuric chloride 

HgClz 

60 to 130 

85.03 

10.888 



130 to 270 

78.85 

10.094 



275 to 309 

61.02 

8.409 

Mercuric iodide 

Hgl2 

100 to 250 

82.34 

10.057 



266 to 360 

62.77 

8.115 

Mercury 

Hg 

-80 to -38.87 

73.0 

10.383 



400 to 1300 

58.7 

7.752 

Methane 

CH 4 

-194 to -184 

9.8962 

7.6509 



-174 to -163 

8.5169 

6.8626 

Methyl alcohol 

CH 3 OH 

-62 to -44 

39.234 

8.9547 



-10 to +80 

38.324 

8.8017 

Methyl chloride 

CH 3 CI 

-47 to -10 

21 .988 

7.481 

Methyl ether 

(CH3)20 

-70 to -20 

23.025 

7.720 

Methyl ethyl ether 

CH 30 C 2 H 5 

0 to 25 

26.262 

7.769 

Methyl fluoride 

CH 3 F 

-102 to -76 

17.053 

7.445 

Methyl propyl ether 

CH 30 C 3 H 7 

-0.5 to +40 

28.952 

7.729 

Methyl salicylate 

C 6 H 40 HC 02 CH 3 

175 to 215 

48.67 

8.008 

Methylarsine dichloride 

CH 3 ASCI 2 

-17 to +35 

43.686 

8.6944 

Molybdenum 

Mo 

1800 to 2240 

680 

10.844 

Myristic acid 

Cl 3 H 27 CO 2 H 

190 to 224 

75.783 

9.541 

Naphthalene 

CtoHa 

0 to 80 

71.401 

11.460 



120 to 200 

47.362 

7.927 

Niotol 

Ni 

2360 

309 

7.600 

Nickel carbonyl 

Ni(CO)4 

2 to 40 

29.8 

7.780 

Nitric oxide 

NO 

-200 to -161 

16.423 

10.048 


- 

163.7 to -148 

13.04 

8.440 

o-Nitroaniline 

O 2 NC 6 H 4 NH 2 

150 to 260 

63.881 

8.8684 

m-Nitroaniline 

O 2 NC 6 H 4 NH 2 

170 to 260 

65.88 

8.8188 

p-NItroaniline 

O 2 NC 6 H 4 NH 2 

190 to 260 

77.345 

9.5595 

Nitrobenzene 

CeHjNOa 

112 to 209 

48.955 

8.192 

NItroflen 

Nz 

215.2 to 209.86 

6.8813 

7.66668 

Nitrogen pentoxide 

N 2 O 5 

-30 to +30 

57.18 

12.647 

Nitrogen tetroxide 

N 2 O 4 

-100 to -40 

55.16 

13.400 



0 

T 

0 

0 

1 

45.44 

11.214 



-8 to +43.2 

33.43 

8.814 

Nitrogen trioxide 

N 2 O 3 

-25 to 0 

39.4 

10.30 

Nitromethane 

CH 3 NO 2 

47 to 100 

36.914 

8.033 

o-NItrotoluene 

O 2 NC 6 H 4 CH 3 

50 to 225 

48.114 

7.9728 

m-Nitrotoluene 

O 2 NC 6 H 4 CH 3 

55 to 235 

50.128 

8.0656 

p-Nitrotoluene 

O 2 NC 6 H 4 CH 3 

80 to 240 

49.95 

7.9816 

Nitrosyl chloride 

NOCI 

-61.5 to -5.4 

25.5 

7.870 

Nitrous oxide 

N 2 O 

-144 to -90 

23.59 

9.579 



-90.1 to -88.7 

16.44 

7.635 

Osmium octofluoride 

OsFg 

38 to 47.3 

29.2 

7.650 

Osmium tetroxide 

OSO 4 

-38 to +40.1 

56.5 

10.7100 

Oxalic acid 

(COOH)z 

55 to 105 

90.. 5026 

12.2229 

n- Pentane 

CsHrz 

-20 to +50 

27.691 

7.668 

Phenanthrene 

C 14 H 10 

203 to 347 

57.247 

7.771 

Phenol 

CeHsOH 

116 to 180 

49.644 

8.587 

Phosgene 

COCI 2 

-90 to +25 

24.684 

7.460 

Phosphonlum bromide 

PH4Br 

-80 to +40 

48.115 

10.9561 

Phosphonium iodide 

PH 4 I 

10 to 60 

51 .854 

10.9600 

Phosphorus (white) 

P 

20 to 44.1 

63.123 

9.6511 

Phosphorus (violet) 

P 

380 to 590 

108.51 

11.0842 

Phosphorus trichloride 

PCI 3 

0 to 70 

31 .86 

7.681 

Phthalio anhydride 

C«H4(C0)20 

160 to 285 

54.92 

8.022 

Platinum 

Pt 

1425 to 1765 

486 

7.786 
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VAPOR PRESSURES OF VARIOUS SUBSTANCES 


Name 

Formula 

Range, °C. 

A 

B 

Potassium 

K 

260 to 760 

84.9 

7.183 

Potassium bromide 

KBr 

906 to 1063 

168.1 

8.2470 



1095 to 1375 

163.8 

7.936 

Potassium chloride 

KCI 

906 to 1105 

174.5 

8.3526 



1116 to 1418 

169.7 

8.130 

Potassium fluoride 

KF 

1278 to 1500 

207.5 

9.000 

Potassium hydroxide 

KOH 

1170 to 1327 

136 

7.330 

Potassium iodide 

KI 

843 to 1028 

157.6 

8.0957 



1063 to 1333 

155.7 

7.949 

Propane 

CjHg 

-136 to -40 

19.037 

7.217 

Propionic acid 

C 2 H 5 CO 2 H 

20 to 140 

46.15 

8.715 

n-Propyl alcohol 

C 3 H 7 OH 

-45 to -10 

47.274 

9.5180 

n-Propyl bromide 

C 3 H 7 Br 

0 to 30 

32.430 

7.821 

fso-Propyl bromide 

C 3 H 7 Br 

0 to 30 

30.76 

7.722 

n-Propyl chloride 

C 3 H 7 CI 

0 to 50 

28.894 

7.593 

iso-Propyl chloride 

C 3 H 7 CI 

0 to 30 

27.242 

7.493 

n-Propyl iodide 

C 3 H 7 I 

0 to 30 

35.334 

7.826 

/so-Propyl iodide 

C 3 H 7 I 

0 to 30 

32.978 

7.629 

Propyl propionate 

C 2 H 5 CO 2 C 3 H 7 

45 to 1 25 

39.221 

8.0525 

Propylene 

C 3 H 6 

-95 to -48 

19.693 

7.4463 

Quinoline 

C 9 H 7 N 

1 80 to 240 

49.72 

7.969 

Rubidium 

Rb 

250 to 370 

76 

6.976 

Rubidium bromide 

RbBr 

1050 to 1365 

165 

8.223 

Rubidium chloride 

RbCl 

1142 to 1395 

198.6 

9.111 

Rubidium fluoride 

RbF 

1142 to 1400 

183.2 

8.570 

Rubidium iodide 

Rbl 

1075 to 1325 

156.6 

8.067 

Selenic acid 

H2Se04 

25 to 56 

82.4 

14.130 

Silver 

Ag 

1650 to 1950 

250 

8.762 

Silver chloride 

AgCI 

1255 to 1442 

185.5 

8.179 

Silica 

SiOz 

1860 to 2230 

506 

13.43 

Silicon 

Si 

1200 to 1320 

170 

5.950 

Silicon hexahydride 

SizHe 

-115 to -14.6 

21 .7 

7.258 

Silicon octahydride 

SiaHs 

-70 to +52 

29.85 

7.676 

Silicon tetrachloride 

SiCU 

-70^0 +5 

30.1 

7.644 

Silicon tetrahydride 

SiH4 

-160 to -112 

12.69 

6.996 

Sodium 

Na 

1 80 to 883 

103.3 

7.653 

Sodium bromide 

NaBr 

1 1 38 to 1 394 

161 .6 

7.948 

Sodium chloride 

NaCI 

976 to 1 1 55 

180.3 

8.3297 



1156 to 1430 

185.8 

8.548 

Sodium cyanide 

NaCN 

800 to 1 360 

155.52 

7.472 

Sodium fluoride 

NaF 

1562 to 1701 

218.2 

'8.640 

Sodium hydroxide 

NaOH 

1010 to 1402 

132 

7.030 

Sodium iodide 

Nal 

1063 to 1307 

165.1 

8.371 

Stannic chloride 

SnCU 

-52 to -38 

46.74 

9.824 

Stannic hydride 

SnH4 

-148 to -49 

19.14 

7.400 

Strontium 

Sr 

940 to 1 1 40 

360 

16.056 

Sulfur chloride 

SzGh 

0 to 138 

35.99 

7.455 

Sulfur dioxide 

SOz 

-95 to -75 

35.827 

10.5916 

Sulfur trioxide 

SO 3 

24 to 48 

43.45 

10.022 

Thallium 

TI 

950 to 1200 

120 

6.140 

Thallium bromide 

TIBr 

634 to 817 

105.4 

7.940 

Thallium chloride 

TICI 

665 to 807 

105.2 

7.974 

Thallium fluoride 

TIF 

282 to 298 

105 

12.52 

Thallium iodide 

TII 

693 to 822 

105.4 

7.902 

Tin 

Sn 

1950 to 2270 

328 

9.643 

Toluene 

CgHsCH, 

-92 to +15 

39.19J 

8.330 

Tungsten 

W 

2230 to 2770 

897 

9.920 
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VAPOR PRESSURES OF VARIOUS SUBSTANCES 


Name 

Formula 

Rann^e, ®C. 

A 

B 

Uranium hexafluoride 

UF* 

0 to 69 

41.73 

9.621 

Zinc 

Zn 

250 to 419.4 

133 

9.200 



600 to 985 

118 

8.108 


VAPOR PRESSURES OF VARIOUS SUBSTANCES 

In the table below, the vapor pressures are given in millimeters of mercury or 
in atmospheres (1 atmosphere 760 mm Hg) as indicated. Data on some compounds 
which are not listed in this table may be found in the International Critical Tables, 
vol. 3, pp 199-246 and in the Landolt-Bornstein Physikalisch-Chemische TabeUen, 
5th ed., vol. 2 pp 1332-1381. 

The following abbreviations are used: c.p., critical point; t.p., triple point; rn.p., 
melting point. 

See also special tables for mercury, ammonia, and water. 


Acetic Acid CH 3 CO 2 H 

ec. 

mm of Hg 

20 

11.7 

30 

20.6 

40 

34.8 

60 

56.6 

60 

88.9 

62.5 

100 

70 

136 

72.3 

150 

80 

202.3 

85.5 

250 

90 

293.7 

96.1 

350 

100 

417.1 

105.4 

500 

110 

580.8 

118 

760 

120 

794 

130 

1067.6 

140 

1414 

Acetone CH 3 COCH 3 

rc. 

mm of 

-90 

0.021 

-70 

0.34 

-60 

2.4 

-30 

11.2 

-10 

38.7 

+ 6 

89.1 

10 

115.6 

15 

147.1 

20 

184,8 

26 

229.2 

30 

282.7 

35 

346.4 

40 

421.5 

45 

510.5 

50 

612.6 

56.30 

760 

60 

860.6 


Acetone (Cont.) 


£C. 

mm of Hg 

70 

1190 

80 

1611 

90 

2142 

100 

2797 

110 

3594 

120 

4547 

130 

5670 

140 

6974 

Acetylene C 2 H 2 

ec. 

mm of Hg 

-143.2 

1 

-140.6 

2.5 

-134.6 

6 

-126.1 

15 

-119.9 

30 

-115.1 

50 

-108.2 

100 

-104.0 

150 

- 100.6 

200 

- 95.8 

300 

- 92.3 

400 

- 89.5 

500 

- 87.0 

600 

- 85.9 

650 

- 85.1 

700 

- 84.5 

730 

- 84.0 

760 

Ammonia NH 3 

See Special Table 

Ammonium Chloride NH 4 CI 

(®C. 

mm of Hg 


49.5 


97.5 

290 

185.3 

310 

341.3 

330 

610.6 

337.8 

760.0 


Ammonium Chloride (Cont. ) 


rc. 

p in atm 

340 

1.062 

350 

1.40 

387 

3 

427 

6 

459 

11 

490 

20 

520 

34.5 

Aniline CsHjNHa 

rc. 

mm of Hg 

50 

2.4 

60 

5.7 

70 

10.6 

80 

18.0 

90 

29.2 

100 

45.7 

110 

69.2 

120 

96.6 

130 

144.5 

140 

204.0 

146.5 

250 

152.1 

300 

157.0 

350 

161.4 

400 

165.3 

450 

169.3 

500 

172.5 

550 

175.6 

600 

178.5 

650 

181 .2 

700 

184.3 

760 

Antimony Sb | 

ec. 

rom of Hg 

1075 

54 

1175 

206 

1265 

403 

1325 

745 

1440 

760 
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VAPOR PRESSURES OF VARIOUS SUBSTANCES 


Benzoic Add CeHsCO^H 


mmof H 
60 0.11 

70 0.16 

80 0.30 

90 0.60 

100 1.40 

110 3.74 

140 14.6 

150 23.6 

160 36.3 

170 55.8 

180 81.6 

190 119.1 

200 171.3 

210 239 

220 331.5 

230 451 

240 597 

250 780 


rc. 

mm of 

-205.3 

38.3 

-200 

84.56 

-195.6 

208.8 

-189.3 

515.6 (m.p.) 

-186.1 

672.7 

-185.9 

760.0 

-185.3 

802.0 

-183.0 

1015.3 
p in atm 

-161 .2 

7.43 

-140.8 

22.185 

-135.1 

29.0 

-129.8 

35.85 

-125.5 

42.46 

-122.4 

48.00 (c.p.) 


Arsenic As 


mm of II 



Benzene CsHe 


fC. 

mm of Hg 

-20 

5.79 

-10 

14.83 

0 

26.54 

+10 

45.43 

20 

74.66 

30 

118.24 

40 

181.08 

50 

268.97 

60 

388.58 

70 

547.40 

80 

753.62 

90 

1016.1 

100 

1344.3 

110 

1748.2 

120 

2238.1 

130 

2824.9 

140 

3520.0 

150 

4334.8 

160 

5281.9 

170 

6374.1 

180 

7625.2 

190 

9049.4 


p in atm 

200 

14.03 

220 

19.11 

240 

25.49 

260 

33.39 

280 

43.12 

284.3 

45.52 

288.5 

47.91 (c.p.) 


Benzonitrile CeHsCN 


/®C. mm of H 


38.4 1 

56.9 5 

60 6.3 

70 10.5 

77.1 15 

80 17.0 

83.0 20 

88.0 25 

90 27.2 

92.1 30 

95.5 35 

98.5 40 

too 42.7 

103.9 50 

110 65 

113.7 75 

120 94.2 

121.3 100 

130 135.5 

132.8 150 

140 187.3 

141.4 200 

148.6 250 

150 254.7 

155.3 300 

160 338.8 

165.8 400 

170 445.7 

174.4 500 

178.1 560 

180 582.1 

184.8 650 

187.7 700 

190 748.2 

190.6 760 


1 1 Benzophenone 

(G6H5)2C0 1 

t°C. mm of Ilg 1 

257.2 

250 

260.1 

270 

262.9 

290 

265.6 

310 

268.2 

330 

270.7 

350 

273.0 

370 

275.2 

390 

277.4 

410 

279.4 

430 

281 .4 

450 

283.3 

470 

285.1 

490 

286.9 

510 

288.6 

530 

290.3 

550 

291 .9 

570 

293.5 

590 

295.0 

610 

296.5 

630 

298.0 

650 

299.4 

670 

300.8 

690 

302.2 

710 

303.5 

730 

304.2 

740 

304.8 

750 

305.4 

760 

306.1 

770 

306.7 

780 

307.3 

790 

307.9 

800 

II Benzoyl Chloride CsHsCOCl | 

rc. 

mm of Hr 

38.6 

1 

40 

1.1 

46.8 

2 

50 

2.4 

56.7 

4 

60 

4.8 

70 

8.2 

73.8 

10 

80 

13.6 

82.1 

15 

88.2 

20 

90 

21.8 

93.1 

25 

97.2 

30 

100 

33.9 

106.7 

45 

no 

51.4 

120 

75.1 

128.0 

100 

130 

107.8 

140 

152.0 
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VAPOR PRESSURES OF VARIOUS SUBSTANCES 


Benzoyl Chloride (Cont. ) 


148.9 

200 

156.2 

250 

162,5 

300 

167.7 

350 

172.7 

400 

177.0 

450 

180.9 

500 

184.5 

550 

187.8 

600 

191.0 

650 

193.8 

700 

197.1 

760 


Benzyl Alcohol CeHsCHzOH 



80.8 

' 5 

92.6 

10 

99.9 

15 

105.3 

20 

109.7 

25 

113.4 

30 

116.7 

35 

119.6 

40 

122.2 

45 

124,4 

50 

133.9 

75 

141.3 

100 

152.1 

150 

160.8 

200 

167.1 

250 

172,6 

300 

177.7 

350 

182.0 

400 

185.7 

450 

189.0 

500 

192.6 

550 

195.6 

600 

198.9 

650 

201.7 

700 

* 205.0 

760 

Bismuth 1 

ec. 

mm of Hff 

1200 

102 

1290 

126 

1310 

257 

1385 

300 

1490 

760 


p in atm 

1740 

6.3 

1950 

11.7 

2060 

16.5 


Boron Trichloride BCI3 j j 

ec. 

mm of Hg 

-80 

4 

-60 

18 

-40 

67 

-20 

197 

0 

477 

4-12.4 

753 

20 

807.5 

40 

1535.2 

60 

2658.5 

80 

4248.3 

Bromine Br2 {| 

rc. 

mm of Hg 

-95 

0.0022 

-90 

0.0052 

-85 

0.0117 

-80 

0.0251 

-75 

0.0513 

-70 

0.102 

-65 

0.192 

-60 

0.357 

-55 

0.628 

-50 

1.09 

-45 

1.83 

-40 

2.98 

-35 

4.77 

-30 

7.45 

-25 

11.4 

-20 

17.1 

-15 

25.2 

-10 

36.6 

- 7.3 

44.4(m.p,) 

- 5 

50,5 

0 

65.9 

+ 5 

85.3 

10 

109 

15 

138 

20 

173 

25 

214 

30 

264 

35 

324 

40 

392 

45 

472 

50 

664 

55 

670 

58.78 

760 

60 

793 

Bromobeozene CeHsBr || 

ec. 

mm of Hg 

30 

5.67 

40 

9,99 

50 

16.96 

60 

27.61 

70 

43.55 

80 

66.22 


Bromobenzcne CeHsBr (Cont, ) 


140 

150 

156.15 

160 

170 

180 

190 

495.8 

649.1 

760 

846.0 

1077 

1351 

1685 

200 

2075 

210 

2525 

220 

3055 

230 

3660 

240 

4360 

250 

5160 

260 

6080 

270 

7105 

397 

33900 (c.p.) 

a-Broraonaphthalene CioHyBr 

ec. 

mm of Hg 

110 

3.55 

120 

5.55 

130 

8.5 

140 

12.8 

150 

18.9 

160 

27.4 

180 

54.95 

200 

102.4 

220 

178.7 

230 

232.6 

240 

300.3 

250 

381.5 

260 

482.0 

270 

604.0 

280 

743.0 

281.1 

760 


n-Butane C4H10 
!. mm of Hr 

.9 1 

.2 3 

.6 15 

1.3 50 

.5 100 

.6 200 

.3 300 

.1 400 

.3 500 

.2 600 

.8 700 

1.3 760 
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n-Butyric Acid C 3 H 7 CO 2 H 


/®C. mm of H 


VAPOR PRESSURES OP VARIOUS SUBSTANCES 


Carbon Dioxide (Cont.) 


10 

0.36 

20 

0.76 

30 

1.5 

40 

3.0 

60 

5.4 

60 

9.8 

70 

17.0 

80 

28.6 

90 

46.6 

100 

73.8 

110 

114.0 

120 

171.3 

130 

251.6 

140 

361.4 

150 

508.5 

160 

701 .2 

162.4 

760 

Cam 

phor CioHieO 

ec. 

mm of Hg 

18.9 

0.46 

23.4 

0.55 

28.4 

0.94 

30.8 

1.04 

40.2 

1.70 

52.5 

2.72 

55.0 

3.12 

62.0 

4.22 

66.6 

5.61 

78.0 

6.4 

92.4 

15.4 

101 .0 

27.2 

109.4 

35.0 

116.7 

46.0 

127.4 

66.3 

134.2 

88.6 

136.3 

92.8 

140.3 

105.0 

141.7 

109.4 

147.0 

155.1 

154.3 

197.6 

157.9 

218.5 

160.1 

240.7 

168.0 

297.8 

176.7 

350.6 

178.9 

370.3 

180.3 

385.9 

182.0 

400.8 

182.6 

405.3 

184.5 

421.1 

194.8 

555.2 

198.7 

593.2 

201 .8 

646.1 

206.7 

731 .0 

207.3 

746.3 

208.25 

760 


Carbon C (Graphit-e) 


f^C. p in atm 


4090 

4249 

4422 

2.00 

4.00 

8.00 

I Carbon Dioxide CO 2 

rc. 

mm of Hg 

-168.8 

0.0006 

-163.2 

0.00282 

-148.3 

0.0882 

-134.7 

1.073 

-127.2 

3.50 

-117.8 

13.09 

-109.7 

35.7 

-103.0 

76.7 

- 95.9 

158.7 

- 87.9 

338.5 

- 80.8 

630.3 

- 80.0 

669.9 

- 79.1 

724.3 

- 78.5 

760 


p in atm 

- 70.0 

1.88 

- 60.0 

3.95 

- 56.6 

5.115(m.p.) 

- 56 

5.249 

- 54 

5.716 

- 52 

6.214 

- 50 

6.745 

- 48 

7.309 

- 46 

7.908 

- 44 

8.543 

- 42 

9.215 

- 40 

9.925 

- 38 

10.675 

- 36 

11.466 

- 34 

12.299 

- 32 

13.176 

- 30 

14.099 

- 28 

15.067 

- 26 

16.084 

- 24 

17.150 

- 22 

18.267 

- 20 

19.437 

- 18 

20.661 

- 16 

21 . 940 

- 14 

23.277 

- 12 

24.673 

- 10 

26.129 

- 8 

27.648 

- 6 

29.231 

- 4 

30.879 

- 2 

32.595 

0 

34.379 


f°C. 

p in atm 

+ 2 

36.235 

4 

38.163 

6 

40.166 

8 

42.247 

10 

44.406 

12 

46.648 

14 

48.974 

16 

51.388 

18 

53.895 

20 

56.495 

22 

59.197 

24 

62.006 

26 

64.928 

28 

67.971 

30 

71 .143 

31 .1 

72.947(c.p.) 

Carbon Disulfide CS 2 

tc° 

mm of ITg 

-78.19 

0.68 

-42.59 

11 .81 

-25.35 

34.3 

-21 .52 

42.69 

0 

127.0 

+11.54 

211.3 

19.67 

294.27 
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ide CO (Cont.) |j Carbon Tetrachloride (Cont. )] 

1 j Chlorine CI 2 (Cont. ) ] 













14Si3 


VAPOR PRESSURES OF VARIOUS SUBSTANCES 


Chloroform (Cont.) 


1 f*C. mm of Hg I 

60 

739.6 

61 .2 

760 

70 

1019 

80 

1403 

100 

2429 

120 

3926 

140 

6000 

160 

8734 


o-Cresol (Cont.) 


Chloropicrin CCI 3 NO 




m-Cresol CtUbO 


l°C. mm of Ilg 




II <®C. mmofHg I 

90 

10.8 

96.2 

15 

100 

18.3 

106.2 

25 

110 

30.1 

113.4 

35 

116.4 

40 

120 

47.4 

121 .3 

50 

130 

71.0 

138.4 

100 

140 

105.0 

149.4 

150 

150 

152.1 

157.7 

200 

160 

216.8 

164.5 

250 

170 

300.0 

175.2 

350 

180 

407.4 

183.4 

450 

186.8 

500 

190 

548.3 

193.0 

600 

195.8 

650 

198.5 

700 

201.1 

760 

1 Cyanogen Chloride CNCl | 

/°C. 

mm of Hg 

-30 

68.3 

-20 

148.2 

-10 

270.5 

- 7.04 

(m.p.) 

- 5 

350.2 

0 

444.1 

+ 20 

1001 .9 

40 

1988 

60 

3664 

75 

5595 

Cyclohex 

ane CsTTiz 

1 rC. mmofHg | 

0 

27.55 

10 

47.05 

20 

76.9 

30 

121 .3 

40 

181 .7 

50 

269.2 

60 

385.0 

70 

540.8 

80 

741 .3 

90 

992 

100 

1304 

110 

1687 
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VAPOR PRESSURES OF VARIOUS SUBSTANCES 


Cyclohexane (Cont.) 


Decane (Cont.) 


Dimethylaniline (Cont. ) 


120 

2152 

130 

2703 

140 

3362 

150 

4123 

160 

5028 

170 

6041 

180 

7194 

190 

8482 

200 

9977 
p in atm 

210 

15.33 

220 

17.77 

230 

20.53 

240 

23.65 

250 

27.01 

270 

35.09 

280 

39.82(c.p.) 


70 

38.8 

75 

48.0 

80 

59.0 

85 

71.9 

90 

87.3 

95 

105.1 

100 

125.9 

105 

150.1 

110 

178.0 

115 

210.1 

120 

247.0 

125 

289.0 

130 

336.9 

140 

453.2 

150 

601.7 

160 

789.8 


Cymene C 10 H 14 


Z®C. 

mm of Hg 

0 

4,65 

10 

5.2 

20 

6.3 

30 

8.15 

40 

10.95 

50 

15.15 

60 

21 .4 

70 

30.45 

80 

43.55 

90 

62.1 

100 

87.85 

110^ 

122.85 

120 

169.25 

130 

229.45 

140 

304.65 

150 

398.0 

160 

519.6 

170 

672.7 

175 

760 

Decane C 10 H 22 

<®C. mm of Hg 

0 

0.6 

'5 

0.9 

10 

1.3 

15 

1.9 

20 

2.7 

25 

3.8 

30 

5.0 

• 36 

6.7 

40 

8.9 

45 

11.7 

50 

15.2 

55 

19.5 

60 

24.7 

65 

31.1 


Dicthylaniline CioHjsN 


ec. 

mm of Hg 

50 

1.6 

60 

2.7 

70 

4.2 

80 

6.8 

90 

10.0 

100 

16.2 

107.2 

20 

110 

25.1 

116.4 

30 

120 

38.2 

126.0 

45 

130 

56.2 

140 

80.6 

147.3 

100 

150 

113.5 

160 

158.0 

168.2 

200 

170 

216.0 

175.3 

250 

180 

291.7 

187.0 

350 

190 

386.9 

195.6 

450 

200 

504.0 

202.8 

550 

206.0 

600 

210 

651.0 

212.4 

700 

215.5 

760 

220 

837.0 

Dimethylaniline CsHjiN j 

rc. 

mm of Hg 

40 

2.5 

50 

4.1 

60 

6.8 

70 

10.0 


90 

24.3 


96.3 

30 


100 

37.9 


105.6 

45 


no 

56.8 


118.3 

75 


120 

81.8 


125.7 

100 


130 

116.2 


137.1 

150 


140 

163.9 


146.0 

200 


150 

227.1 


153.4 

250 


160 

307.0 


164.5 

350 


170 

408.1 


173.6 

450 


177.4 

500 


180 

536.0 


183.9 

600 


187.0 

650 


190 

695.4 


193.1 

760 


195 

787.5 


j Ethane C 2 H 6 | 

ec. 

mm of Hg 


-159.7 

1 


-149.5 

4 


-140 

14.1 


-130 

39.5 


-128.2 

50 


-120 

94.7 


-no 

202.8 


-105.1 

300 


-102.4 

354 


-100 

393.8 


-96.9 

500 


-94 

546 


-90 

705.2 


-88.63 

760 


-80 

1182 


-75 

1499 



p in atm 


-70 

2.58 


-65 

3.10 


-60 

3.79 


-55 

4.61 


-50 

5.60 


-45 

6.67 


-40 

7.80 


-36 

9.05 
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VAPOR PRESSURES OF VARIOUS SUBSTANCES 


Ethane (Cent.) 


re. 

p in atm 

~30 

10.5 

-25 

12.2 

-20 

14.05 

-15 

16.0 

-10 

18.2 

- 5 

20.7 

0 

23.6 

+15 

32.3 

34.5 

50 (c.p.) 

1 Ethyl Acetate CH3CO2C2H5 

re. 

mm of Hg 

-20 

6.55 

-10 

12.95 

0 

24.3 

+10 

42.7 

20 

72.8 

30 

118.7 

40 

186.2 

50 

282.2 

60 

415.4 

70 

596.3 

77.15 

760 

80 

832.7 

90 

1130 

100 

1515 

110 

1995 

120 

2585 

130 

3300 

140 

4164 

150 

5176 

160 

6368 

170 

7736 

180 

9322 


p in atm 

190 

14.64 

200 

17.34 

210 

20.47 

220 

24.03 

230 

28.11 

240 

32.71 

250 

37. 86 (c.p.) 

Ethyl Alcohol C2H5OH 

re. 

mm of 

-65 

0.021 

-60 

0.045 

-55 

0.087 

-50 

0.12 

-45 

0.24 

-40 

0.39 

-35 

0.63 

-30 

1.04 

-25 

1 .63 

-20 

2.5 

-15 

3.65 


Ethyl Alcohol (Cent. ) 


re. 

mm of Hg 

-10 

5.6 

- 5 

8.3 

0 

12.2 

+ 5 

17.3 

10 

23.6 

15 

32.2 

20 

43.9 

25 

59.0 

30 

78.8 

35 

103.7 

40 

135.3 

45 

174.0 

50 

222.2 

55 

280.6 

60 

352.7 

65 

448.8 

70 

542.5 

75 

666,1 

78.32 

760 

80 

812.6 

85 

986.3 


pin atm 

90 

1.562 

100 

2.228 

110 

3.107 

120 

4.243 

130 

5.685 

140 

7.486 

150 

9.700 

160 

12.39 

170 

15.61 

180 

19.44 

190 

23.94 

200 

29.20 

210 

35.31 

220 

42.38 

230 

50.53 

240 

59.92 

243.1 

63.11 (c.p.) 

EthylanUine CeHsNHezHs 

re. 

mm of Hg 

40 

1.1 

50 

2.4 

60 

4.0 

70 

6.1 

80 

10.0 

90 

16.0 

100 

24.0 

110 

36.4 

120 

54.5 

130 

79.0 

140 

112.0 

150 

158.0 

160 

218.8 1 

170 

296.0 


Ethylaniline (Cont. ) 


re. 

mm of Hg 

180 

394.2 

190 


200 

674.4 

204.7 

760 

210 

867 

Ethylbenzene esHsezHs 


mm of Hg 

0 

5.9 

10 

9.6 

20 

15.3 

30 

23.75 

40 

36.1 

50 

53.8 

60 

78.65 

70 

113.0 

80 

160.0 

90 

223.1 

100 

307.0 

110 

414.15 

120 

545.9 

130 

695.95 

133.9 

760 

Ethyl Bromide ezHsBr 

re. 

mm of Hg 

-20 

59.2 

-10 

101 .5 

0 

165.6 

+10 

257.4 

20 

387.0 

30 

564.5 

38.4 

760 

40 

801.9 

50 

1113 

60 

1512 

70 

2015 

80 

2639 

90 

3399 

100 

4312 

110 

5394 

120 

6658 

130 

8116 

140 

9780 

Ethyl ehloride ezHsei 

re. 

mm of Hg 

-30 

110.2 

-20 

187.6 

-10 

302.1 

0 

465.2 

+ 10 

691.1 

12.7 

760 

20 

996.2 

30 

139.9 

40 

1920 
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VAPOR PRESSURES OF VARIOUS SUBSTANCES 


Ethyl Chloride (Cent. 


Ethyl Ether (Cont. ) 


60 

2579 

60 

3401 

70 

4405 

80 

5614 

90 

7048 

100 

8723 

Ethylene C2H4 
/®C. mm of Hg 

-150 

14.9 

-145 

26.7 

-140 

45.6 

-135 

74.4 

-130 

117.2 

-125 

177.8 

-120 

260.5 

-115 

371.9 

-110 

518.8 

-105 

705.1 

-103.9 

760 


p in atm 

-100 

1.24 

- 90 

2.10 

- 80 

3.35 

- 70 

5.07 

- 60 

7.38 

- 50 

10.4 

- 40 

14.2 

- 30 

18.9 

- 20 

24.8 

- 10 

31.9 

0 

40.6 

+ 9.6 

50.6(c.p.) 

Ethyl Ether (C2H5)20 

f?C. mm of Hg 

-100 

0.05 

- 80 

0.6 

- 60 

4.1 

- 53.5 

7.01 

- 44.2 

14.17 

- 40 

19.0 

- 32.4 

31.93 

- 30 

37.6 

- 10 

112.3 

0 

185.3 

+ 5 

233.2 

- 10 

291.7 

15 

360.7 

20 

442.2 

25 

537.0 

30 

647.3 

34.6 

760 

35 

775.5 

40 

921.3 

45 

1090 


■Em 

p in atm 

50 

1.680 

60 

2.275 

70 

3.021 

80 

3.939 

90 

5.054 

100 

6.394 

110 

7.987 

120 

9.861 

130 

12.05 

140 

14.58 

150 

17.48 

160 

20.80 

170 

24.57 

180 

28.81 

185 

31.12 

190 

33.57 

193.8 

35.52(c.p.) 

Ethyl Formate HCO2C2H5 

f°C. 

mm of Hg 

-20 

22.5 

-10 

41.5 

0 

72.4 

+10 

120.3 

20 

192.5 

30 

297.5 i 

40 

446.7 

50 

649.4 

54.35 

760 


p in atm 

60 

1.208 

70 

1 .667 

80 

2.251 

90 

2.983 

100 

3.883 

110 

4.978 

120 

6.290 

130 

7.846 

140 

9.674 

150 

11.80 

160 

14.26 

170 

17.07 

180 

20.28 

190 

23.91 

200 

28.00 

210 

32.59 

220 

37.70 

225 

40.47 

230 

43.39 

235.3 

46.65(c.p.) 

Ethyl Propionate I 


r»c. 

mm of Hg 



Ethyl Propionate (Cont. 


+10 

15.56 

20 

27.75 

30 

47.75 

40 

77.9 

50 

123 

60 

188 

70 

280 

80 

403.6 

90 

569.5 

99.1 

760 


p in atm 

100 

1.027 

110 

1.383 

120 

1.828 

130 

2.376 

140 

3.042 

150 

3.840 

160 

4.788 

170 

5.904 

180 

7.206 

190 

8.727 

200 

10.45 

210 

12.45 

220 

14.73 

230 

17.33 

240 

20.28 

250 

23.62 

260 

27.40 

265 

29.48 

270 

31.69 

272.9 

33.03(c.p.) 

Formii 


l■E^■ 


10 

18.9 

20 

33.1 

30 

52.2 

40 

82.6 

50 

125.9 

60 

189.7 

70 

279.6 

80 

398.1 

90 

552.1 

100 

753.4 

100.5 

760 

Germanium Tetrachloride 

GeCl4 

(°C. mm of Hg 

10.4 

0.073 

30.0 

0.161 

50.0 

0.33 

70.7 

0.67 

86.0 

1.00 

185.0 

7.00 

215.0 

16.0 

276.9 

38.0 
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VAPOR PRESSURES OF VARIOUS SUBSTANCES 


Glycol C2H4(0H)2 



mm of Hg 

120 

39 

130 

62 

136.7 

83 

140 

96.8 

150 

147.9 

160 

218.8 

170 

316.2 

173.2 

357.3 

180 

446.2 

186.5 

544.3 

190 

615.9 

197.0 

760 



2500 

400 

2610 

760 


G. 


-271 . 655 

-269.614 

-268.925 

-268.23 

-267.97 

-267.93 


4.15 

359.5 

757.5 
1329 

16680 

17180 (c.p.) 


71-Heptane Crllte 



30 

58.35 

40 

92.05 

50 

140.9 

60 

208.9 

70 

302.3 

30 

426.6 

90 

588.8 

98.42 

760 

100 

795.2 

110 

1047 

120 

1367 

130 

1753 
p in atm 

140 

2.933 

150 

3.663 

160 

4.539 

170 

5.542 

180 

6.699 

190 

8.020 

200 

9.554 

210 

11.31 

220 

13.30 


Hydrogen (Cont. ) 


p in atm 
15.54 
18.14 
21.03 
24.30 
26. 88 (c.p.) 


n- 

Hexane C 6 Ht 4 

i°C. 

mm of Hg 

-99 

0.009 

-83 

0.050 

-66.4 

0.327 

-56.3 

0.880 

-46.9 

2.002 

-30 

6.95 

-20 

14.10 

-10 

25.90 

0 

46.3 

+ 10 

76.8 

20 

122.5 

30 

188.6 

40 

281.4 

50 

408.1 

60 

576.6 

68.95 760 

70 

795.8 

80 

1062 

90 

1407 

100 

1836 

110 

2358 

120 

2982 

130 

3719 

140 

4606 

150 

5610 

160 

•6795 

170 

8126 

180 

9650 


p in atm 

190 

14.99 

200 

17.57 

210 

20.50 

220 

23.82 

230 

27. bl 

234.8 

29.62(c.p.) 

Hydrogen H^ 

t°C. mm of Hg 


51.4(t.p.) 

61.8 

79.9 

100 

114.0 
149.7 
191.9 

232.5 

350.0 

397.6 


252.92 

728.8 

252.74 

760.0 

252.45 

823.7 
p in atm 

248.54 

2.894 

245.91 

4.877 

243.26 

7.915 

240.53 

11.75 

239.95 

12.80(c.p.) 


Hydrogen Bromide HBr 


-104.2 

96 

- 96.3 

185 

- 87.1 

284 

- 83.0 

357 

- 76.0 

517 

- 74.0 

575 



- 9 

- 8 
- 85.03 


760 

p in atm 


- 70.0 

2.03 

- 55.0 

4.26 

- 36.1 

8.53 

- 35 

8.73 

- 20.0 

14.35 

0.0 

25.94 

+ 25 

46.42 

50 

78.49 

51 .4 

81 .55 (c.p.) 

Hydrogen Cyanide HCN 

/®C. p in atm 

25.65 

1.00 

30 

1.14 

40 

1 .67 

50 

2.31 

60 

3.15 
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Hydrogen Cyanide (Cont. ) 


/°C. p in atm 

70 4.20 

80 5.52 

90 7.16 

100 9.16 

110 11.6 

120 14.5 

130 18.0 

140 22.1 

150 27.0 

160 32.7 

170 39.3 

180 47.1 

183.5 50(c.p.) 


Hydrogen Iodide HI 


VAPOR PRESSURES OF VARIOUS SUBSTANCES 


lodobenzene (Cont.) 



-43.0 

638 

-39.5 

743 


p in atm 

-32.7 

1 .28 

- 6.5 

3.1 

0 

3.97 

+ 5.5 

4.49 

56.5 

16.43 

100 

37.68 

138.6 

68.34 1 

150 

80.8(c.p.) 

I Hydrogen Selenide IlzSe || 

rc. 

p in atm 

-42 

1 

+ 0.2 

4.5 

18 

8.6 

30.8 

12 

52 

21.5 

100 

47.1 

137 

91.0 

( Hydrogen Sulfide H2S j] 

ec. 

mm of Hg 

-84 

193 

-81.7 

220 

-75.1 

353 

-62.2 

676 

-59.5 

760 


p in atm 

-50 

1.60 

-40 

2.50 

-30 

3.74 

-20 

5.39 

-10 

7.53 

0 

10.2 


Hydrogen Sulfide (Cont.) 


/®C. p in atm 


+10 13.6 

20 17.7 

30 22.6 

40 28.3 

50 35.1 

60 43.0 

70 52.1 

80 62.6 

90 74.5 

100.4 88.9(c.p.) 


Iodine I 


fC. mm of ITg 

-50 O.O 437 

-40 O.O3I9 

-30 O.O38O 

-20 0.0030 

-10 0.0099 

0 0.0299 

+10 0.0808 

20 0.202 

30 0.471 

40 1.03 

50 2.16 

60 4.31 

70 8.22 

80 15.1 

90 26.8 

100 45.5 

110 74.9 

114.15 90.1(m.p.) 

115 92.9 

120 111 

130 157 

140 217 

150 294 

160 394 

170 521 

180 679 

184,35 760 

190 869 

553.4 ...(c.p.) 


lodobenzene C^HsI 


30 0.0182 

20 0.0422 

10 0.0920 

0 0.189 

10 0.369 

18 0.610 

30 1.48 

♦0 2.24 

50 4.85 

50 8.30 

70 13.65 


/®C. mmofHg I 

80 

21.78 

90 

33.50 

100 

50.23 

110 

73.88 

120 

105.4 

130 

148.3 

140 

204.9 

150 

276.7 

160 

367.3 

170 

479.7 

180 

618.7 

188.45 

760.0 

190 

793.0 

200 

991 .0 

210 

1232 

220 

1520 

230 

1855 

240 

2245 

250 

2700 

260 

3220 

270 

3815 

448 

33900 (c.p.) 

j Krypton Kr | 

rc. 

p in atm 

-151 .8 

1.000 

-150 

1.175 

-130 

4.315 

-110 

11.32 

- 90 

24.27 

- 70 

41 .12 

- 62.6 

54. 24 (c.p.) 

1 Lead Pb i 

(°C. 

mm of Hg 

808 

0.08 

996 

1 .75 

1178 

16.8 

1275 

73 

1315 

105 

1365 

166 

1410 

266 

1415 

289 

1525 

760 


p in atm 

1870 

6.3 

2100 

11.7 

Lead Chloride PbCli 

°C. mm of Hg 

400 

0.00174 

425 

0.0058 

450 

0.0178 

475 

0.051 

500 

0.141 

925 

600 

945 

754 
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VAPOR PRESSURES OF VARIOUS SUBSTANCES 


Lithium Bromide LiBr 





Manganese Mn 
i°C. mm of Hg 

1227 1 

1900 760 

Mercuric Bromide HgBr* 
i°C. mm of Hg 


170 

6.30 

200 

24.1 

206 

29 

229 

73 

230 

78.2 

255 

174 

260 

199.9 

266 

255 

290 

411.8 

320 

761,2 

331 

947 

1 Mercuric Chloride HgClz 

ec. 

mm of Hg 

60 

0.003 

90 

0.05 

120 

0.38 

150 

2.37 

180 

9.80 

195 

20 

200 

23.8 

231 

82 

260 

235.5 

280 

447.0 

283 

481 

286.1 

505 

302 

723 

308 

821 


Mercuric Iodide Ilgiz 
<°C. mm of Hg 

100 0.061 
140 0.45 

170 2.30 

177 3 

200 9.4 


Mercuric Iodide (Cont.) 

<°C, mm of Hg 

203 

10 

230 

32.4 

260 

97.9 

266 

108 

300 

256.4 

320 

392.9 

353.6 

758 

360.5 

861 

II Mercurous Chloride HgzClz | 

rc. 

mm of Hg 

140 

0.038 

160 

0.15 

180 

0.45 

300 

74.4 

320 

140.5 

340 

251.4 

360 

428.0 

380 

696.8 

383.7 

760.0 

Mercury 

(see special table) 

Methane CH 4 

ec. 

mm of Hg 

-183.2 

70 

-182 

92.6 

-181 

105.1 

-180 

118.9 

-179 

134.4 

-178 

151.1 

-177 

169.6 

-176 

190.0 

-175 

212.1 

-174 

236.1 

-173 

262.0 

-172 

290.0 

-171 

320.4 

-170 

353.2 

-169 

388.8 

-168 

427.2 

-167 

468.2 

-166 

512.3 

-165 

559.3 

-164 

609.6 

-163 

663.8 

-162 

722.4 

-161.5 

760 

-161 

783 

-160 

848 

-159 

916 

-158 

988 

-157 

1064 

-156 

1145 

-154 

1318 

-152 

1510 


Methane (Cont. 


-150 

2.35 

-140 

4.38 

-130 

7.45 

-120 

11.84 

-110 

17.83 

-100 

25.7 

-90 

35.9 

-82.1 

45.8(c.p.) 

Methyl Acetate CHaCOzCHs | 

i°C. 

mm of Hg 

-20 

19 

-10 

35.1 

0 

62.1 

+ 10 

104.8 

20 

169.8 

30 

265.8 

40 

400.4 

50 

588.2 

57.1 

760 

60 

837.5 

70 

1.537 

80 

2.092 

90 

2.791 

100 

3.659 

110 

4.719 

120 

5.998 

130 

7.523 

140 

9.325 

150 

11.43 

160 

13.88 

170 

16.71 

180 

19.95 

190 

23.64 

200 

27.84 

210 

32.56 

220 

37.92 

230 

43.92 

233.7 

46.31 (c.p.) 



-67.4 

0.102 

-60.4 

0.212 

-54.5 

0.379 

-48.1 

0.702 

-44.4 

0.986 

-10 

15.5 

0 

29.6 

+10 

54.7 

20 

96.0 

30 

160 

40 

260.5 

50 

406 

60 

625 

64.7 

760 
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VAPOR PRESSURES OF VARIOUS SUBSTANCES 


1 Methyl Alcohol (Cont. ) j] 

(®C. 

p in aim 

70 

1.22 

80 

1.764 

90 

2.494 

100 

3.452 

110 

4.688 

120 

6.255 

130 

8.213 

140 

10.63 

150 

13.57 

160 

17.11 

170 

21.34 

180 

26.35 

190 

32.23 

200 

39.08 

210 

47.03 

220 

56.18 

225 

61 .25 

230 

66.67 

235 

72.47 

240.0 

78.67(c.p.) 

1 Methylaroine CH 3 NH 2 {| 

t^C. 

p in atm 

-7.55 

0.947 

- 6.6 

1.000 

0 

1.33 

+10 

2.00 

20 

2.92 

30 

4.16 

40 

5.93 

50 

7,70 

60 

10.15 

70 

13.12 

80 

16.7 

90 

20.9 

100 

25.9 

110 

31.9 

120 

38.5 

130 

46.3 

140 

55.1 

150 

65.5 

156.9 

73.6(c.p.) 

Methylaniline C 6 H 5 NHCH 3 || 

ea 

mm of Hg 

40 

1.0 

50 

2.5 

60 

4.4 

70 

7.5 

80 

12.1 

90 

19.6 

100 

31.5 

110 

49.3 

120 

72.8 

130 

104.0 

140 

147.6 


Methylaniline (Cont.) 


m m of Hg 
150 207.1 

160 286.0 

170 380.9 

180 502.6 

190 654.5 

195.7 760.0 

200 843.5 

Methyl n-Butyrate 
C3H7CO2CH3 
fC. mm of Hg 

-10 3.55 

0 7.3 

t-10 13.8 

20 24.55 

30 41 . 95 

40 69.2 

50 109.7 

60 167.5 

70 250.3 

80 361.4 

90 507.0 

100 700.7 

102.7 760 

no 941.0 

120 1247 

130 1624 

p in atm 

140 2.749 

160 4.378 

180 6.603 

200 9.587 

220 13.53 

240 18.67 

260 25.18 

270 29.36 

280 33.62 

281.2 34.21 (c.p.) 


Methyl wo-Butyrate (Cont.) 


C. 


Methyl mo- B utyrate 
C 3 H 7 CO 2 CH 3 


w-15utyrat< 
CO2CH3 
mm of Hg 
6.22 
12.15 
22.4 
38.9 
65.45 

104.7 
162.0 

243.8 
355.2 

505.0 

707.0 
760 

956.0 
1269 
1660 


250 

26.25 

260 

30.42 

267.55 

33 . 86 (c.p.) 

Methyl Chloride CH 3 CI 

ec. 

p in utra 

-47.29 

0.3173 

-39.28 

0.4869 

-30 

0.762 

-23.47 

1 .000 

-20 

1.16 

-10 

1.72 

0 

2.49 

+ 10 

3.50 

20 

4.82 

30 

6.50 

35 

7.50 

40 

8.75 

50 

11.20 

60 

14.30 

70 

18.87 

80 

22.15 

90 

27.65 

100 

33.90 

110 

41 .00 

130.1 

52.60 

143.1 

65.8(c.p.) 

Methyl Ether (CH 3)20 | 

t°C. 

p in atm 

-30 

0.759 

-25 

0.942 

-23.7 

1.000 

-20 

1.17 

-10 

1.74 

0 

2.54 

+10 

3.59 

20 

4.95 

30 

6.62 

40 

8.69 

50 

11.25 

60 

14.27 

70 

17.90 

80 

22.10 
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Methyl Ether (Cont. ) || 

rc. 

p in atm 

90 

26.9 

100 

32.6 

110 

39.0 

115 

42.5 

120 

46.3 

125 

50.3 

126.9 

52.0(c.p.) 

Methyl Ethyl Ether 
CH3OC2H5 

rc. 

p in atm 

7.5 

1.000 

10 

1 .10 

20 

1 .61 

30 

2.29 

40 

3.14 

50 

4.24 

60 

5.56 

70 

7.21 

80 

9.16 

90 

11 .4 

100 

14.2 

110 

17.3 

120 

20.9 

130 

25.0 

140 

29.6 

150 

34.7 

160 

40.5 

164.7 

43.4(c.p.) 

1 Methyl Formate HCO2CH3 |j 

(°C. 

ram of Hg 

-20 

67.7 

-10 

117.6 

0 

195.0 

+ 10 

309.4 

20 

476.4 

30 

707.9 

31 .75 

760 

40 

50 

1029 

1451 

p in atm 

60 

2.608 

70 

3.500 

80 

4.610 

90 

5.969 

100 

7.614 

110 

9.582 

120 

11 .91 

130 

14.64 

140 

17.83 

150 

21 .46 

160 

25.64 

170 

30.40 

180 

35.76 

190 

41.78 


Methyl Formate (Cent. ) 


<°G. 


48.50 

55.96 

.0 59.15(c.p.) 


Methyl Propionate 
C2H5CO2CH3 


Methyl Sulfide (CH 3 ) 2 S 


i°C. mm of Hg 

0 172 

10 275.4 

20 418.8 

30 616.6 

35.9 760 

40 873 

p in atm 

50 1.60 

60 2.15 

70- 2.84 

80 3.68 

90 4.70 

100 5.97 

110 7.45 

120 9.14 

130 11.1 

140 13.4 

150 16.0 

160 19.1 

170 22.4 

180 26.2 

190 30.6 

200 35.6 

210 41.5 

220 47.0 

229.9 54.6(c.p.) 


Molybdenum Mo 


1 mm of Hg 1 

1727 

7.89X10-7 

1827 

6.12X10-* 

1927 

3.96X10-5 

2027 

2.14X10--* 

2127 

1 .03X10-5 

2293 

0.001 


0 

0.006 

5 

0.010 

10 

0.021 

15 

0.035 

20 

0.054 

25 

0.082 

30 

0.133 

35 

0.210 

40 

0.320 

45 

0.518 

50 

0.815 

55 

1.26 

60 

1 .83 

65 

2.65 

70 

3.95 

75 

5.43 

80* 

7.4(m.p.) 

85 

9.8 
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VAPOR PRESSURES OF VARIOUS SUBSTANCES 


Nitrogen 

Dioxide NO 2 (Cont.) 


p in atm 

157.4 

97.2 

158.2 

100 (c.p.) 

Nitrous Oxide N 2 O 

t°C. 


-144.1 

1 .2 

-131 .3 

7 

-117.2 

50 

- 99.5 

300 

- 90.6 

660 

- 90.1 

700 

- 88.7 

760 


p in atm 

- 60 

5.05 

- 34 

13.19 

0 

30.75 

+ 20 

49.4 

40 

83.37 

n-< 

Octane Callia 

rc. 

mm of Hg 

-35 

0.17 

-30 

0.28 

-20 

0.64 

-10 

1 .39 

0 

2.94 

4-10 

5.62 

20 

10.45 

30 

18.40 

40 

30.85 

50 

49.35 

60 

77.55 1 

70 

117.9 

80 

174.8 

90 

253.4 1 

100 

353.6 

110 

481.9 

120 

646.4 

125.8 

760 

130 

839 

140 

1114 

150 

1425 

160 

1807 

170 

2255 

180 

2776 

190 

3382 

200 

4099 

210 

4927 j 

220 

5873 ' 

230 

6948 

240 

8219 

250 

9612 


p in atm 

260 

14.72 

270 

17.08 

280 

19.76 


n-Octane CaHi a (Cont. ) 



p in atm 


22.54 

296.2 

24.70(c.p.) 

Oxygen O 2 


ec. 

mm of Hg 

-215.73 

2.68 

-210.76 

9.59 

-209.97 

11 .52 

-205.82 

28.07 

-204.56 

36.11 

-201 .42 

64.01 

-200.39 

75.7 

-196.39 

129.5 

-195.54 

162.15 

-192.73 

239.5 

-192.05 

263.2 

-189.47 

366.2 

-187.61 

457.6 

-186.95 

493.3 

-183.95 

687.8 

-183.00 

760.0 

-182.44 

807.18 
p in atm 

-154.91 

9.096 

-149.29 

12.506 

-138.99 

21 .328 

-135.96 

24.528 

-130.68 

30.914 

-125.32 

38.571 

-121 .37 

45.142 

-118.86 

49.713(c.p.) 


Ozone O 3 


r’c. 

mm of Hg 

-193.1 

0.015 

-183.1 

0.17 

-173.1 

1.3 

-163.1 

6.87 

-153.1 

25.4 

-143.1 

74.6 

-133.1 

182.8 

-123.1 

387.7 

-112.4 

760 


p in atm 

-5 

67(c.p.) 

Phenol CeHsOH 

/°C. 

mm of Hg 

44.8 

1 

55.8 

3 

62.5 

5 

73.5 

10 

80.5 

15 

85.8 

20 

90.2 

25 

93.8 

30 


Phenol (Cont. ) 


ec. 

mm of Hg 

97.0 

35 

99.8 

40 

102.3 

45 

104.7 

50 

113.7 

75 

120.2 

100 

131 .0 

150 

139.0 

200 

145.5 

250 

151 .0 

300 

155.8 

350 

160.0 

400 

163.8 

450 

167.0 

500 

170.1 

550 

173 

600 

176 

650 

179 

700 

181 .4 

760 

Phosgene CCI 2 O 

ec. 

p in atm 

7.95 

1.00 

10 

1.08 

20 

1.55 

30 

2.17 

40 

2.97 

50 

3.99 

60 

6.25 

70 

6.81 

80 

8.68 

90 

10.94 

100 

13.6 

110 

16.7 

120 

20.3 

130 

24.4 

140 

29.1 

150 

34.4 

160 

40.4 

170 

47.0 

180 

54.4 

182 

56(c.p. ) 

Phosphine PH 3 

ec. 

mm of Hg 

-132.7 

30.2 

-115.15 

135.3 

- 111.6 

174.8 

-95.86 

481 .7 

-89.71 

673.9 
p in atm 

+25 

38.5 

35 

46.5 

45 

57 

51 .3 

64.5(c.p.) 
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Phosphonium Bromide PH4Br 


ec. 

mm of Hg 

~80 

1 

-50 

3 

-24 

8 

- 9.8 

25 

0 

56 

+ 7.6 

101 

19.0 

222 

19.8 

266.8 

34.3 

602 

38.8 

794 

Phosphonium Chloride PH4GI 

<°C. 

mm of Hg 

-80 

9.6 

-60 

62.0 

-45 

186.4 

-40 

284 

-30 

603 

-20 

1260 


p in atm 

0 

8.9 

+ 12.8 

17.4 

18.2 

22.6 

22.8 

32.0 

28.2 

48.7(m.p.) 

30.0 

50.2 

40.3 

60,5 

60,1 

75.0(c.p.) 

Phosphorus P ! 

<°C. 

mm of Hg 

(white) 


20 

0.0253 

30 

0.0724 

40 

0.1221 

44.1 

0.173(m.p.) 

69.92 

0.823 

100.11 

3.66 

119.85' 

8.60 

150.0 

27.20 

200 

110 

210 

152 

262 

410 

280.5 

760 


p in atm 

331.8 

2.47 

366.7 

3.88 

604 

23.2 

660 

33.0 

581 

41.1 

(solid violet) 

308.6 

0.07 

379.6 

0.35 

433.5 

1.49 

486.5 

5.46 

622.6 

11.61 


Phosphorus P (Cont. ) 


<°C. 

p in atm 

578 

34.35 

589.5 

43.1 (m.p.) 

593 

44.2 

608 

49.0 

634 

58.6 

695 

82.2(c.p.) 



mm of Hg 

98.08 

31 

101 .4 

37.58 

108.31 

60 

122.2 

133.4 

126.1 

158 

136.7 

266.1 

143.68 

347 

157.63 

608 

162.58 

748 

166.89 

915 

Platinum Pt 

<°C. 

— 

1427 

4.65X10-7 

1527 

3.5X10-* 

1627 

2.13X10-5 

1727 

1 .07X10-4 

Potassium K 


mm of Hg 

162 

0.001 

249.5 

0.05 

268.8 

0.11 

317.3 

0.57 

344 

1.0 

364 

1.86 

398.6 

4.01 

758 

760 

Potassium Chloride KCl 

(°C. 

mm of Hg 

1123 

71 

1202 

130.7 

1225 

157 

1279 

256 

1364 

526 

1414 

756 

Propane CjHs | 

ec. 

mm of Hg 

-136.1 

1 

-124.2 

3 

-109.2 

15 

-93.3 

50 

-82.8 

100 

-71.1 

200 

-62.9 

300 


Propane (Cont.) 


<°C. 

mm of Hg 

-57.7 

400 

-53.2 

500 

-49.4 

600 

-46.1 

700 

-44.1 

760 

p in atm 

-19 

2.7 

-15 

3.1 

-11 

3.6 

- 6 

4.1 

- 2 

4.8 

+ 1 

5.1 

5.5 

5.9 

12.5 

7.1 

22 

9.0 

53 

17 

85 

35 

102 

48.5(c.p.) 

n-Propyl Alcohol C 3 H 7 OH 

ec. 

mm of Hg 

-43.3 

0.068 

-38.2 

0.134 

-32.8 

0.219 

-29.7 

0.295 

-26.2 

0.403 

-23.1 

0.549 

-18.4 

t).815 

-15.7 

1.036 

-12.9 

1.310 

0 

3.44 

+10 

7.26 

20 

14.5 

30 

27.6 

40 

50.2 

50 

87.2 

55 

113.6 

60 

147.0 

65 

186.8 

70 

239.0 

75 

301.0 

80 

376 

85 

466 

90 

574 

95 

697 

97.19 

760 

100 

842.5 

105 

1097 

110 

1206 

115 

1428 

120 

1683 

130 

2293 


p in atm 

140 

4.045 

150 

5.332 

160 

6.916 
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fi-Propyl Alcohol (Cont.) 


i°C. 


170 

8.809 

180 

11.03 

190 

13.77 

200 

16.84 

210 

20.49 

220 

24.58 

230 

29.15 

240 

34.47 

250 

40.51 

260 

47.50 

263.7 

50.16(c.p.) 



0 

6.25 

10 

7.7 

20 

10.0 

30 

13.55 

40 

18.8 

50 

26.6 

60 

38.0 

70 

54.4 

80 

77.65 

90 

110.05 

100 

154.4 

110 

213.6 

120 

291.0 

130 

389.6 

140 

511.9 

150 

659.1 

156.28 

760 

Propyl Formate HCO2C3U7 


inm of H 


11.4 
21 .4 
37.85 
63.9 
104.1 
163.6 

249.4 

364.9 

623.9 

734.5 
760 

1003 
1343 
1772 
2288 
2914 
3673 
4560 
5617 
8175 
p in atm 

15.16 


Propyl Formate (Cont.) 


in atm 


20.88 

24.24 

28.23 

32.60 

37.43 

40.06Cc.p.) 


Quinoline C9II7N 
mm of Hg 
80 3.1 

90 5.2 

100 8.5 

no 13.4 

120 20.7 

130 31.0 

140 45.3 

150 65.3 

160 91.4 

170 127.0 

180 172.4 

190 230.4 

200 303.4 

210 394.2 

220 505.7 

222 530.8 

224 556.9 

226 584.0 

228 612.1 

230 641.3 

232 671.6 

234 703.1 

236 735.7 

237.2 760 

238 769.5 

240 804.6 


Radon (Niton) Rn 


<°G. p in aim 

-70.5 0.658 

-61.8 1.000 

-50 2.065 

-38.6 2.64 

-20 5.26 

-10.3 6.59 

+17.2 13.2 

48.6 26.4 

70 37.67 

91,3 52.8 

100 59.43 

104.4 62.44(c.p.) 


Rubidium Rb 


mm of Hg 
250 0.06 

292 0.98 

331.5 2.80 


Rubidium Rb (Cont. ) 


f°C. mm of Hg 


Rubidium Bromide RbBr 


> C . mm of Hg 

1050 > 55 

1100 94.9 

1117 104 

1147 140 

1223 268.8 

1295 545 

1358 767.5 

1365 785 


Rubidium Chloride RbCl 



035 

66.2 

080 

125.4 

144 

221 

169 

246.9 

261 

522.0 

325 

760 


Selenium Se 


mm of Hg 
5 0.00084 

0.0015 
0.0022 
0.0032 
0.0047 
♦ 0.0055 

(m.p.) 

0.0059 

0.0138 

3.0 

11.0 

42.0 

313 

550 

760 

970 
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VAPOR PRESSURES OF VARIOUS SUBSTANCES 


Selenium Dioxide <Cont. ) 


^C. mm of Hg 

180.9 39.0 

199 40.6 

213.5 50.12 

232 €7.8 

260 112.7 

299 450,6 

311 610.9 

317 760.0 

319.9 849.0 


Silane Sill4 

fC. mm of Hg 

-160 

11 

-150 

41 

-140 

102 

-130 

230 

-120 

470 

-115 

630 

-112 

750 

Silicon Si 

i°C. mm of Hg 

719 

0.001 

1205 

0.87 

1219 

1.0 

1315 

2.3 

2620 

760 

1 Silicon Tetrachloride SiCU j 

<®C. 

mm of Hg 

-50 

4 

-40 

7.5 

-30 

14 

-20 

26.5 

-10 

46.5 

0 

78.0 

+ 10 

125.9 

20 

195.9 

30 

294.5 

40 

429.1 

50 

607.5 

56.8 

760 

60 

837.2 
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1156 

50.3 

1189 

82.5 

1298 

206.9 

1331 

335 

1346 

385 

1439 

760 

Stannic Chloride SnCU |j 

f’C. 

mm of Hg 

-69.7 

0.145 

-65.3 

0.224 

-56.8 

0.504 

-50.1 

0.925 

-10 

2.78 

0 

5.53 

+10 

10.33 

20 

18.58 

30 

31.3 

40 

50.82 

60 

122.2 

80 

256.7 

90 

360.5 

100 

496.0 

120 

895.4 


p in atm 

150 

2.49 

200 

6.77 

250 

11.55 

280 

22.96 

318.7 

37.92(c.p.) 

Strontium Sr {] 

t^C. 

mm of Hg 

713.4 

0.001 

899 

1 

1154 

760 

Sulfur S II 


mm of Hg 

50 

0.0002 

60 

0.0004 

70 

0.0010 

80 

0.0023 


ec. 

mm of Hg 

90 

0.0049 

100 

0.010 

110 

0.021 

114.5 

0.028(m.p.) 

120 

0.040 

130 

0.074 

140 

0.13 

150 

0.22 

160 

0.37 

170 

0.59 

180 

0.91 

190 

1.4 

200 

2.1 

210 

3.1 

220 

4.4 

230 

6.3 

240 

8.7 

250 

12 

260 

16 

270 

21 

280 

28 

290 

37 

300 

48 

310 

60 

. 320 

76 

330 

95 

340 

118 

350 

146 

360 

179 

370 

218 

380 

263 

390 

325 

400 

376 

410 

446 

420 

525 

430 

613 

440 

711 

444.6 

760 

450 

821 

460 

948 

470 

1093 

480 

1257 

490 

1441 

500 

1647 

510 

1876 

520 

2130 

530 

2410 

540 

2718 

550 

3055 

560 

3423 

570 

3824 

1040 

(c.p.) 


Sulfur Dioxide SO2 


<®C. D in atm 


-72.5 0.02146 
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VAPOR PRESSURES OF VARIOUS SUBSTANCES 


Toluene (Cont.) 



m-Toluidino (Cont.) 


Urethane H2NCO2C2H5 


ec. 

mm of Hg 

187.6 

500 

190 

641.9 

194.0 

600 

196.8 

650 

200 

706.7 

202.86 

760 

205 

803.4 


45 

1.3 

50 

1.9 

60 

3.4 

70 

5.7 

80 

9.4 

90 

15.2 

100 

23.9 

110 

36.7 

120 

64.8 

130 

80.4 

140 

115.5 

150 

162.6 

167.6 

200 

160 

224.9 

104.1 

250 

170 

305.9 

175.1 

350 

180 

410.6 

183.8 

450 


40 

1.1 

50 

2.0 

60 

3.7 

70 

6.3 

80 

10.5 

90 

16.9 

100 

26.6 

110 

40.6 

120 

60.6 

130 

88.4 

140 

126.3 

150 

177.2 

154.7 

200 

160 

244.0 

166.9 

300 

170 

330.6 1 

176.9 

400 

180 

441.3 

184.6 

500 

188.0 

550 

190 

580.4 

191 .1 

600 

193.9 

650 

196.9 

700 

200.35 

760 

205 

854.2 

— 


Trinitrotoluene 
C6H2CH3(N02)3 
/°G. mm of Hg 


Tungsten W 


<®C. 

mm of Hg 

103 

54 

120 

103 

130 

146 

140 

203 

150 

283 

160 

392 

170 

551 

176.8 

697 


n- Valeric Acid C4H9CO2H 

i°C. mm of Hg 

45 

0.1 

50 

0.5 

60 

2.07 

70 

4.8 

80 

9.3 

90 

17.0 

100 

28.2 

110 

48.6 

120 

70.5 

130 

106.9 

140 

159.6 

150 

234.5 

160 

336.1 

165.0 

400 

170 

475.3 

174.5 

550 

177.0 

600 

180 

660.7 

181 .8 

700 

184.4 

760 

1 wo-Valeric Acid C4U9CO2H | 


mm of Hg 

10 

0.17 

20 

0.37 

30 

0.76 

40 

1.5 

50 

2.9 

60 

5.3 

70 

9.4 

80 

16.4 

90 

27.3 

100 

44.2 

110 

69.8 

120 

107.4 

130 

159.8 

140 

236.0 

150 

338.3 

160 

654.9 
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VAPOR PRESSURES OF VARIOUS SUBSTANCES 
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VAPOR PRESSURE OF MERCURY 
From “38° to 1300°C. 



II Temp. °C. mm of Hg 1 

214 


26.826 

216 


28.504 

218 


30.271 

220 


32.133 

222 


34.092 

224 


36.153 

226 


38.318 

228 


40.595 

230 


42.989 

232 


45.503 

234 


48.141 

236 


50.909 

238 


53.812 

240 


56.855 

242 


60.044 

244 


63.384 

246 


66.882 

248 


70.543 

250 


74.375 

252 


78.381 

254 


82.568 

256 


86.944 

258 


91 .518 

260 


96.296 

262 


101.28 

264 


106.48 

266 


111.91 

268 


117.57 

270 


123.47 

272 


129.62 

274 


136.02 

276 


142.69 

278 


149.64 

280 


156.87 

282 


164.39 

284 


172.21 

286 


180.34 

288 


188.79 

290 


197.57 

292 


206.70 

294 


216.17 

296 


226.00 

298 


236.21 

300 


246 . 80 

302 


257.78 

304 


269.17 

306 


280.98 

308 


293.21 

310 


305.89 

312 


319.02 

314 


332,62 

316 


346.70 

318 


361.26 

320 


376.33 

322 


391 . 92 

324 


408.04 

326 


424.71 

328 


441.94 

330 


459.74 

332 


478.13 

334 


497.12 

336 


51^.74 

338 

• 

537.00 
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VAPOR PRESSURE OF MERCURY 


pTemp, ®C. mm of Hr I 

Temp. ®C. 

mm of Hr 

Temp. °C. mm of Hg 1 

340 

557.90 

374 

1028.9 

520 

7691 

342 

579.45 

376 

1064.4 

550 

10650 

344 

601.69 

378 

1100.9 

600 

22.87atm. 

346 

624.64 

380 

1138.4 

650 

35.49atm. 

348 

648.30 

382 

1177.0 

700 

52. 51 atm. 

350 

672.69 

384 

1216.6 

750 

74.86atm. 

352 

697.83 

386 

1257.3 

800 

103. 31 atm. 

354 

723.73 

388 

1299.1 

850 

138.42atm. 

356 

750.43 

390 

1341.9 

900 

180.92atm. 

358 

777.92 

392 

1386.1 

950 

226.58atm. 

360 

806.23 

394 

1431.3 

1000 

290.5atm. 

362 

835.38 

396 

1477.7 

1050 

358. 1 atm. 

364 

865.36 

398 

1525.2 

1100 

437.3atm. 

366 

896.23 

400 

1574.1 

1150 

521 .3atm. 

368 

928.02 

430 

2464 

1200 

616. 8atm. 

370 

960.66 

460 

3715 

1250 

721 .4atm. 

372 

994.34 

490 

5420 

1300 

835.9atm. 


VAPOR PRESSURE OF LIQUID AMMONIA, NH3 

See also Orthobaric Densities or Volumes of Various Substances. 


f*C. p in atm | 

ec. 


/®C. 

p in atm 

-78 

0.0582 

-6 

3.3677 

66 

29.784' 

-76 

0.0683 

-4 

3.6405 

68 

31.211 

-74 

0.0797 

-2 

3.9303 

70 

32.687 

-72 

0.0929 

0 

4.2380 

72 

34.227 

-70 

0.1078 

+2 

4.5640 

74 

35.813 

-68 

0.1246 

4 

4.9090 

76 

37.453 

-66 

0.1437 

6 

5.2750 

78 

39.149 

-64 

0.1651 

8 

5.6610 

80 

40.902 

-62 

0.1891 

10 

6.0685 

82 

42.712 

-60 

0.2161 

12 

6.4985 

84 

44.582 

-58 

0.2461 

14 

6.9520 

86 

46.511 

-56 

0.2796 

16 

7.4290 

88 

48.503 

-54 

0.3167 

18 

7.9310 

90 

50.558 

-52 

0.3578 

20 

8.4585 

92 

52.677 

-50 

0.4034 

22 

9.0125 

94 

54.860 

-48 

0.4536 

24 

9.5940 

96 

57.111 

-46 

0.5087 

26 

10.2040 

98 

59.429 

-44 

0.5693 

28 

10.8430 

100 

61.816 

-42 

0.6357 

30 

11.512 

102 

64.274 

-40 

0.7083 

32 

12.212 

104 

66.804 

-38 

0.7875 

34 

12.943 

106 

69.406 

-36 

0.8738 

36 

13.708 

108 

72.084 

-34 

0.9676 

38 

14.507 

110 

74.837 

-32 

1 . 0695 

40 

15.339 

112 

77.668 

-30 

1.1799 

42 

16.209 

114 

80.578 

-28 

1.2992 

44 

17.113 

116 

83.570 

-26 

1 .4281 

46 

18.056 

118 

86.644 

-24 

1.5671 

48 

19.038 

120 

89.802 

-22 

1.7166 

50 

20.059 

122 

93.045 

-20 

1 . 8774 

52 

21.121 

124 

96.376 

-18 

2.0499 

54 

22.224 

126 

99.796 

-16 

2.2349 

56 

23.372 

128 

103.309 

-14 

2.4328 

58 

24.562 

130 

106.913 

-12 

2.6443 

60 

25.797 

132 

110.613 

-10 

2.8703 

62 

27.079 

132.9 

112.3(c.p.) 

- 8 

3.1112 

64 

28.407 
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PROPERTIES OF AMMONIA 
U. S. Bu. Standards. 


Tem- 

pera- 

ture, 

Pres- 

sure, 

lbs. 

per Sq, 

Specific Vol. 

Cu. Ft. per Lb. 

Total 

Heat 

Latent 

Heat 

of 

Total 

Heat 


Entropy 


®F. 

Inch 

Abso- 

lute 

Liquid 

Vapor 

of 

Liquid 

Evapora- 

tion 

of 

Vai>or 

Liquid 

Evap. 

Vapor 

-40 

10.41 

0.02322 

24.84 

0.0 

597.0 

597.0 

0.000 

1.423 

1.423 

-35 

12.05 

0.02333 

21.66 

5.3 

593.6 

598.9 

0.013 

1.398 

1 .411 

-30 

13.91 

0.02345 

18.96 

10.7 

590.2 

600.9 

0.025 

1.374 

1.399 

-25 

15.98 

0.02357 

16.64 

16.0 

586.8 

602.8 

0.037 

1.350 

1.387 

-20 

18.30 

0.02369 

14.67 

21.4 

583.3 

604.7 

0.050 

1.327 

1.377 

-15 

20.88 

0.02381 

12.97 

26.7 

579.7 

606.4 

0.062 

1.304 

1.366 

-10 

23.75 

0.02393 

11.50 

32.1 

576.1 

608.2 

0.074 

1.281 

1.355 

-5 

26.92 

0.02406 

10.22 

37.5 

572.4 

609.9 

0.086 

1.259 

1.345 

0 

30.42 

0.02419 

9.114 

42.9 

568.7 

611.6 

0.097 

1.237 

1.334 

5 

34.28 

0.02432 

8.149 

48.3 

564.9 

613.2 

0.109 

1.216 

1.325 

10 

38.51 

0.02446 

7.304 

53.8 

561.0 

614.8 

0.121 

1.195 

1 .316 

15 

43.15 

0.02460 

6.562 

59.2 

557.1 

616.3 

0.132 

1.174 

1.306 

20 

48.21 

0.02474 

5.910 

64.7 

553.1 

617.8 

0.144 

1.153 

1.297 

25 

53.73 

0.02488 

5.336 

70.2 

549.1 

619.3 

0.155 

1.133 

1.288 

30 

59.74 

0.02503 

4.827 

75.7 

544.9 

620.6 

0.166 

1.113 

1.279 

35 

66.26 

0.02518 

4.375 

81 .2 

540.7 

621.9 

0.177 

1.093 

1.270 

40 

73.32 

0.02533 

3.974 

86.8 

536.5 

623.3 

0.189 

1.074 

1.263 

45 

80.95 

0,02548 

3.616 

92.3 

532.1 

624.4 

0.200 

1.054 

1.254 

50 

89.19 

0.02564 

3 296 

97.9 

527.7 

625.6 

0.211 

1.036 

1.247 

55 

98.05 

0.02581 

3.010 

103.5 

523.1 

626.6 

0.221 

1.017 

1.238 

60 

107.6 

0.02597 

2.754 

109.2 

518.5 

627.7 

0.232 

0.998 

1.230 

65 

117.8 

0.02614 

2.522 

114.8 

513.7 

628.5 

0.243 

0.979 

1.222 

70 

128.8 

0.02632 

2.314 

120.5 

508.9 

629.4 

0.254 

0.961 

1.215 

76 

140.5 

0.02650 

2.126 

126.2 

504.1 

630.3 

0.264 

0.943 

1.207 

80 

163.1 

0.02668 

1.956 

132.0 

499.1 

631.1 

0.275 

0.925 

1.200 

85 

166.4 

0,02687 

1.803 

137.7 

494.0 

631.7 

0.285 

0.907 

1.192 

90 

180.7 

0.02707 

1.663 

143.5 

488.8 

632.3 

0.296 

0.889 

1.185 

95 

195.8 

0.02727 

1.536 

149.3 

483.5 

632.8 

0.306 

0.872 

1.178 

100 

211.9 

0.02747 

1.419 

155.2 

478.0 

633.2 

0.316 

0.854 

1.170 

105 

228.9 

0.02769 

1.314 

161.1 

472.5 

633.6 

0.327 

0.837 

1.164 

110 

247.0 

0.02790 

1.217 

167.0 

466.7 

633.7 

0.337 

0.819 

1.156 

115 

266.1 

0.02813 

1.129 

173.0 

460.9 

633.9 

0.347 

0.802 

1.149 

120 

286.4 

0.02836 

1.048 

179.0 

454.9 

633.9 

0.358 

0.785 

1.143 
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VAPOR PRESSURE OF WATER IN MILLIMETERS OF MERCURY 


For Temperatures from —10° to 118°C 
The values in the table below are for water in contact with its own vapor. Where 
the water is in contact with air at a temperature /°C, the following correction must 
be added: Correction for temperatures up to 40°C =p (0.0775 — 3.13 
for temperatures above 50°G =/> (0.0652 — 8. 75 Xl0-5^)/100. 

See also Steam Table. 
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VAPOR PRESSURE OF WATER IN MILLIMETERS OF MERCURY 


1 

t ® C . 


t ° C . 

■iPB 

6.6 

7.259 

12.8 

11.085 

19.1 

16.581 

6.6 

7.309 

12.9 

11.158 

19.2 

16.685 

6.7 

7.360 

13.0 

11.231 

19.3 

16.789 

6.8 

7.411 

13.1 

11.305 

19.4 

16.894 

6.9 

7.462 

13.2 

11.379 

19.5 

16.999 

7.0 

7.513 

13.3 

11.453 

19.6 

17.105 

7.1 

7.565 

13.4 

11.528 

19.7 

17.212 

7.2 

7.617 

13.5 

11.604 

19.8 

17.319 

7.3 

7.669 

13.6 

11 .680 

19.9 

17.427 

7.4 

7.722 

13.7 

11.756 

20.0 

17.535 

7.5 

7.775 

13.8 

11.833 

20.1 

17.644 

7.6 

7.828 

13.9 

11.910 

20.2 

17.753 

7.7 

7.882 

14.0 

11.987 

20.3 

17.863 

7.8 

7.936 

14.1 

12.065 

20.4 

17.974 

7.9 

7.990 

14.2 

12.144 

20.5 

18.085 

8.0 

8.045 

14.3 

12.223 

20.6 

18.197 

8.1 

8.100 

14.4 

12.302 

20.7 

18.309 

8.2 

8.155 

14.5 

12.382 

20.8 

18.422 

8.3 

8.211 

14.6 

12.462 

20.9 

18.536 

8.4 

8.267 

14.7 

12.543 

21.0 

18.650 

8.5 

8.323 

14.8 

12.624 

21.1 

18.765 

8.6 

8.380 

14.9 

12.706 

21.2 

18.880 

8.7 

8.437 

15.0 

12.788 

21.3 

18.996 

8.8 

8.494 

15.1 

12.870 

21.4 

19.113 

8.9 

8.551 

15.2 

12.953 

21.5 

19.231 

9.0 

8.609 

15.3 

13.037 

21.6 

19.349 

9.1 

8.668 

15.4 

13.121 

21.7 

19.468 

9.2 

8.727 

15.5 

13.205 

21.8 

19.587 

« 9.3 

8.786 

15.6 

13.290 

21.9 

19.707 

9.4 

8.845 

15.7 

13.375 

22.0 

19.827 

9.5 

8.905 

15.8 

13.461 

22.1 

19.948 

9.6 

8.965 

15.9 

13.547 

22.2 

20.070 

9.7 

9.025 

16.0 

13.634 

22.3 

20.193 

9.8 

9.086 

16.1 

13.721 

22.4 

20.316 

9.9 

9.147 

16.2 

13.809 

22.5 

20.440 

10.0 

9.209 

16.3 

13.898 

22.6 

20.565 

10.1 

9.271 

16.4 

13.987 

22.7 

20.690 

10.2 

9.333 

16.5 

14.076 

22.8 

20.815 

10.3 

9.395 

16.6 

14.166 

22.9 

20.941 

10.4 

9.458 

16.7 

14.256 

23.0 

21.068 

10.5 

9.521 

16.8 

14.347 

23.1 

21.196 

10.6 

9.585 

16.9 

14.438 

23.2 

21 . 324 

10.7 

9.649 

17.0 

14.530 

23.3 

21.453 

10.8 

9.714 

17.1 

14.622 

23.4 

21 . 583 

10.9 

9.779 

17.2 

14.715 

23.5 

21.714 

11.0 

9.844 

17.3 

14.809 

23.6 

21 . 845 

11.1 

9.910 

17.4 

14.903 

23.7 

21.977 

11.2 

9.976 

17.5 

14.997 

23.8 

22.110 

11.3 

10.042 

17.6 

15.092 

23.9 

22.243 

11.4 

10.109 

17.7 

15.188 

24.0 

22.377 

11.5 

10.176 

17.8 

15.284 

24.1 

22.512 

11.6 

10.244 

17.9 

15.380 

24.2 

22.648 

11.7 

10.312 

18.0 

15.477 

24.3 

22.785 

11.8 

10.380 

18.1 

15.575 

24.4 

22.922 

11.9 

10.449 

18.2 

15.673 

24.5 

23.060 

12.0 

10.518 

18.3 

15.772 

24.6 

23.198 

12.1 

10.588 

18.4 

15.871 

24.7 

23.337 

12.2 

10.658 

18.5 

15.971 

24.8 

23.476 

12.3 

10.728 

18.6 

16.071 

24.9 

23.616 

12.4 

10.799 

18.7 

16.171 

25.0 

23.756 

12.5 

10.870 

18.8 

16.272 

25.1 

23.897 

12.6 

10.941 

18.9 

16.374 

25.2 

24.039 

12.7 

11.013 

19.0 

16.477 

25.3 

24.182 
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25.4 

24.326 

25.5 

24.471 

25.6 

24.617 

25.7 

24.764 

25.8 

24.912 

25.9 

25.060 

26.0 

25.209 

26,1 

25.359 

26.2 

25.509 

26.3 

25.660 

26.4 

25.812 

26.6 

25.964 

26.6 

26.117 

26.7 

26.271 

26.8 

26.426 

26.9 

26.582 

27.0 

26.739 

27.1 

26.897 

27.2 

27.055 

27.3 

27.214 

27.4 

27.374 

27.5 

27.535 

27.6 

27.696 

27.7 

27.858 

27.8 

28.021 

27.9 

28.185 

28.0 

28.349 

28.1 

28.514 

28.2 

28.680 

28.3 

28.847 

28.4 

29.015 

28.6 

29.184 

28.6 

29.354 

28.7 

29.525 

28.8 

29.697 

28.9 

29.870 

29.0 

30.043 

29.1 

30.217 

29.2 

30.392 

29.3 

30.568 

29.4 

30.745 

29.5 

30.923 

29.6 

31.102 

29.7 

31.281 

29.8 

31.461 

29.9 

31 . 642 

30.0 

31 . 824 

30.1 

32.007 

30.2 

32.191 

30.3 

32.376 

30.4 

32.561 

30.5 

32.747 

30.6 

32.934 

30.7 

33.122 

30.8 

33.312 

30.9 

33. 503 

31.0 

33.695 

31.1 

33.888 

31.2 

34.082 

31.3 

34.276 

31.4 

34.471 

31.5 

34.667 

31.6 

34.864 








1446 


VAPOR PRESSURE OF WATER IN MILLIMETERS OF MERCURY 


48.6 

86.28 

48.8 

87.14 

49.0 

88.02 

49.2 

88.90 

49.4 

89.79 

49.6 

90.69 

49.8 

91.59 

50.0 

92.51 

50.6 

94.86 

51.0 

97.20 

51.5 

99.65 

52.0 

102.09 

52.5 

104.65 

53.0 

107.20 

53.6 

109.86 

54.0 

112.51 

54.5 

115.28 

55.0 

118.04 

55.5 

120.92 

56.0 

123.80 

56.5 

126.81 

57.0 

129. 82 

57.5 

132.95 

58.0 

136.08 

58.5 

139.34 

59.0 

142.60 

69.5 

145.99 

60.0 

149.38 

60.6 

152.91 

61.0 

156.43 

61.5 

160.10 

62.0 

163.77 

62.5 

167.58 

63.0 

171 .38 

63.5 

175.35 

64.0 

179.31 

64.5 

183.43 

65.0 

187.54 

65.5 

191 .82 

66.0 

196.09 

66.5 

200.53 

67.0 

204.96 

67.5 

209.57 

68.0 

214.17 

68.5 

218.95 

69.0 

223.73 

69.5 

228.72 

70.0 

233.7 

70.5 

238.8 



92.2 

571 .26 

92.4 

575.55 

92.6 

579.87 

92.8 

584.22 

93.0 

588.60 

93.2 

593.00 

93.4 

597.43 

93.6 

601 . 89 

93.8 

606.38 

94.0 

610.90 

94.2 

615.44 

94.4 

620.01 

94.6 

624.61 

94.8 

629.24 

95.0 

633.90 

95.2 

638.59 

95.4 

643.30 

95.6 

648.05 

95.8 

652.82 

96.0 

657.62 

96.2 

662.45 

96.4 

667.31 

96.6 

672.20 

96.8 

677.12 

97.0 

682.07 

97 2 

687 .04 

97.4 

692.05 

97.6 

697.10 

97.8 

702.17 

98.0 

707.27 

98.2 

712.40 

98.4 

717.56 

98.6 

722.75 

98.8 

727.98 

99.0 

733.24 

99.2 

738.53 

99.4 

743.85 

99.6 

749.20 

99.8 

754.58 

100.0 

760.00 

102 

815.86 

104 

875.06 

106 

937.92 

103 

1004.4 

110 

1074.6 

112 

1148.7 

114 

1227.2 

116 

1309.9 

118 

1397.2 






1447 


VAPOR PRESSURE OF ICE IN MILLIMETERS OF MERCURY 
For Temperatures from —99° to 0°C 

The values in the table below are for ice in contact with its own vapor. Where the 
ice is in contact with air at a temperature the following correction must be added : 
Correction = 20p/ 100 (/ -}- 273 ) . 



P 

t *> C . 

mm Hg 

-99 

0.000012 

-98 

0.000015 

-97 

0.000018 

-96 

0.000022 

-95 

0.000027 

-94 

0.000033 

-93 

0.000040 

-92 

0.000048 

-91 

0.000058 

-90 

0.000070 

-89 

0.000084 

-88 

0.00010 

-87 

0.00012 

-86 

0.00014 

-85 

0.00017 

-84 

0.00020 

-83 

0.00024 

-82 

0.00029 

-81 

0.00034 

-80 

0.00040 

-79 

0.00047 

-78 

0.00056 

-77 

0.00066 

-76 

0.00077 

-75 

0.00090 

-74 

0.00105 

-73 

0.00123 

-72 

0.00143 

-71 

0.00167 

-70 

0.00194 

-69 

0.00225 

-68 

0.00261 

-67 

0.00302 

-66 

0.00349 

-65 

0.00403 

-64 

0.00464 

-63 

0.00534 

-62 

0.00614 

-61 

0.00703 

-60 

0.00808 

-59 

0.00925 

-58 

0.0106 

-57 

0.0121 

-56 

0.0138 

-55 

0.0157 

-54 

0.0178 

-53 

0.0203 

-52 

0.0230 

-51 

0.0261 

-60 

0.0296 

-49 

0.0334 

-48 

0.0378 

-47 

0.0426 

-46 

0.0481 

-46 

0.0541 

-44 

0.0609 

-43 

0.0684 

-42 

0.0768 
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- 19.5 

0,814 

- 19.4 

0.822 

- 19.3 

0,830 

- 19.2 

0.838 

- 19.1 

0.846 

- 19.0 

0.854 

- 18.9 

0.862 

- 18.8 

0.870 

- 18.7 

0.879 

- 18.6 

0.887 

- 18.5 

0.895 

- 18.4 

0.904 

- 18.3 

0.912 

- 18.2 

0.921 

- 18.1 

0.930 

- 18.0 

0.939 

- 17.9 

0.947 

- 17.8 

0.956 

- 17.7 

0.966 

- 17.6 

0.975 

- 17.5 

0.984 

- 17.4 

0.993 

- 17.3 

1.002 

- 17.2 

1.012 

- 17.1 

1 .021 

- 17.0 

1 .031 

- 16.9 

1 .041 

- 16.8 

1 ,051 

- 16.7 

1.060 

- 16.6 

1.070 

- 16.5 

1 .080 

- 16,4 

1.091 

- 16.3 

1.101 

1 - 16.2 

1.111 

j - 16.1 

1,121 

- 16.0 

1.132 

- 15.9 

1,142 

- 15.8 

1.153 

- 16.7 

1,164 

- 15.6 

1.175 

- 15.5 

1.186 

- 15.4 

1.196 

- 15.3 

1.208 

- 15.2 

1.219 

- 15.1 

1.230 

- 15.0 

1.241 

- 14.9 

1.253 

- 14.8 

1.264 

- 14.7 

1.276 

- 14.6 

1.288 

- 14.5 

1.300 

- 14.4 

1.312 

- 14.3 

1.324 

- 14.2 

1.336 

- 14.1 

1.348 

- 14.0 

1.361 

- 13.9 

1.373 

- 13.8 

1.386 

- 13.7 

1.399 

- 13.6 

1.411 

- 13.6 

1.424 

- 13.4 

1.437 

- 13.3 

1.450 

- 13.2 

1.464 

- 13.1 

1.477 


- 6.2 

2.718 

- 6.1 

2.742 

- 6,0 

2.765 

- 5.9 

2.790 

- 5.8 

2.813 

- 5.7 

2.838 

- 5.6 

2.862 

- 5.5 

2.887 

- 5.4 

2.912 

- 5.3 

2.937 

- 5.2 

2.962 

- 5.1 

2.987 

- 5.0 

3.013 

- 4.9 

3.039 

- 4.8 

3.065 

- 4.7 

3.091 

- 4.6 

3.117 

- 4.5 

3.144 

- 4.4 

3.171 

- 4.3 

3.198 

- 4.2 

3.225 

- 4.1 

3.252 

- 4.0 

3.280 

- 3.9 

3.308 

- 3.8 

3.336 

- 3.7 

3.364 

- 3.6 

3.393 

- 3.5 

3.422 

- 3.4 

3.451 

- 3.3 

3.480 

- 3.2 

3.509 

- 3.1 

3.539 

- 3.0 

3.568 ' 

- 2.9 

3.599 

- 2.8 

3.630 

- 2.7 

3.660 

- 2.6 

3.691 

- 2.5 

3.722 

- 2.4 

3.753 

- 2.3 

3.785 

- 2.2 

3.816 

- 2.1 

3.848 

- 2.0 

3.880 

- 1.9 

3.913 

- 1.8 

3.946 

- 1.7 

3.979 

- 1.6 

4.012 

- 1.5 

4.045 

- 1.4 

4.079 

- 1.3 

4.113 

- 1.2 

4.147 

- 1.1 

4.182 

- 1.0 

4.217 

- 0.9 

4.252 

- 0.8 

4.287 

- 0.7 

4.323 

- 0.6 

4.359 

- 0.5 

4.395 

- 0.4 

4.431 

- 0.3 

4.467 

- 0.2 

4.504 

- 0.1 

4.542 

0.0 

4.579 
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0.0° 

0.2° 

0.4° 

0.6° 

0.8° 

80 

mm of Hg 
355.40 

mm of Hg 
358.28 

mm of Hg 
361.19 

mm of Hg 
364.11 

mm of Hg 
367.06 

81 

370.03 

373.01 

376.02 

379.05 

382.09 

82 

385.16 

388.25 

391 . 36 

394.49 

397.64 

83 

400.81 

404.00 

407.22 

410.45 

413.71 

84 

416.99 

420.29 

423.61 

426.95 

430.32 

85 

433.71 

437.12 

440.55 

444.01 

447.49 

86 

450.99 

454.51 

458.06 

461.63 

465.22 

87 

468.84 

472.48 

476.14 

479.83 

483.54 

88 

487.28 

491.04 

494.82 

498.63 

502.46 

89 

506.32 

510.20 

514.lt 

618.04 

521,99 

90 

525.97 

529.98 

534.01 

538.07 

542.15 

91 

546.26 

550.40 

554.56 

558.75 

562.96 

92 

567.20 

571.47 

675.76 

580.08 

584.43 

93 

688.80 

593.20 

597.63 

602.09 

606.57 

94 

611.08 

615.62 

620.19 

624.79 

629.41 

95 

634.06 

638.74 

643.45 

648.19 

652.96 

96 

657.75 

662.58 

667.43 

672.32 

677.23 

97 

682.18 

687.15 

692.15 

697.19 

702.25 

98 

707.35 

712.47 

717.63 

722.81 

728.03 

99 

733.28 

738.56 

743.87 

749.22 

754.59 

100 

760.00 

765.44 

770.91 

776.42 

781 .95 


BOILING POINT OF WATER AT VARIOUS PRESSURES 

The table below gives the boiling point of water in degrees Centigrade at various 
pressures in millimeters of mercury at 0°C. 

See also Steam Teible. 


Pressure 




Tenths of a millimeter of Hg 




mm of Hg 

0.0 

0. 1 

0.2 

0.3 

0.4 

0.5 

0,6 

0.7 

0.8 

0.9 

690 

97.317° 

321 

325 

329 

333 

337 

341 

345 

349 

353 

691 

97.357° 

361 

365 

369 

373 

377 

381 

385 

389 

393 

692 

97.397° 

401 

405 

409 

413 

417 

421 

425 

429 

433 

693 

97.437° 

441 

445 

449 

453 

457 

461 

465 

469 

473 

694 

97.477° 

480 

484 

488 

492 

496 

500 

504 

508 

512 

695 

97.516° 

520 

524 

528 

532 

536 

540 

544 

548 

552 

696 

97.556° 

560 

564 

568 

572 

576 

580 

584 

588 

592 

697 

97.596° 

599 

603 

607 

611 

615 

619 

623 

627 

631 

698 

97.635° 

639 

643 

647 

651 

655 

659 

663 

667 

671 

699 

97.675° 

678 

682 

686 

690 

694 

698 

702 

706 

710 

700 

97.714° 

718 

722 

726 

730 

734 

738 

742 

746 

750 

701 

97.754° 

757 

761 

765 

769 

773 

777 

781 

785 

789 

702 

97.793° 

797 

801 

805 

809 

813 

816 

820 

824 

828 

703 

97.832° 

836 

840 

844 

848 

852 

856 

860 

864 

868 

704 

97.872° 

876 

879 

883 

887 

891 

895 

899 

903 

907 

705 

97.911° 

915 

919 

923 

927 

931 

935 

939 

943 

947 

706 

97.950° 

954 

958 

962 

966 

970 

974 

977 

981 

985 

707 

97.989° 

993 

996 

♦000 

♦004 

♦008 

♦012 

♦016 

*020 

♦024 

708 

98.028° 

032 

036 

040 

043 

047 

051 

055 

059 

063 

709 

98.067 

071 

075 

079 

082 

086 

090 

094 

098 

102 

710 

98.106° 

110 

114 

118 

121 

125 

129 

133 

137 

141 

711 

98.145° 

149 

153 

157 

160 

164 

168 

172 

176 

180 

712 

98.184° 

188 

192 

195 

199 

203 

207 

211 

215 

219 

713 

98.223° 

227 

230 

234 

238 

242 

246 

250 

254 

258 

714 

98.262° 

266 

270 

274 

278 

282 

286 

290 

293 

297 

715 

98.301° 

304 

308 

312 

316 

320 

323 

327 

331 

335 

716 

98.339° 

343 

347 

351 

355 

358 

362 

366 

370 

374 

717 

98.378° 

382 

385 

389 

393 

397 

401 

405 

409 

413 

718 

98.417° 

420 

424 

428 

432 

436 

440 

443 

447 

461 

719 

98.455° 

459 

463 

467 

470 

474 

478 

482 

486 

490 
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1 Pressure 



Tenths of a millimeter of Hg 




mmof P 

^ 0.0 

0.1 

0^ 

03 

0.4 

0.5 

0.6 

0.7 

0.8 

0.9 

720 

98.494‘> 

497 

501 

505 

509 

513 

517 

520 

524 

528 

721 

98.532® 

536 

540 

544 

547 

551 

555 

559 

563 

567 

722 

98.571® 

574 

578 

582 

586 

590 

593 

597 

601 

605 

723 

98.609® 

613 

617 

620 

624 

628 

632 

636 

640 

644 

724 

98.648® 

652 

655 

659 

663 

667 

671 

675 

678 

682 

725 

98.686® 

689 

693 

697 

701 

705 

709 

712 

716 

720 

726 

98.724® 

728 

732 

735 

739 

743 

747 

751 

755 

758 

727 

98.762® 

766 

770 

774 

777 

781 

785 

789 

793 

797 

728 

98.801® 

804 

808 

812 

816 

819 

823 

827 

831 

835 

729 

98. 839® 

843 

846 

850 

854 

858 

861 

865 

869 

873 

730 

98.877® 

880 

884 

888 

892 

896 

899 

903 

907 

911 

731 

98.915® 

918 

922 

926 

930 

934 

937 

941 

945 

949 

732 

98.953® 

956 

960 

964 

968 

972 

975 

979 

983 

987 

733 

98.991® 

994 

998 

*002 

*006 

*010 

*013 

*017 

*021 

♦025 

734 

99.029® 

032 

036 

040 

044 

048 

051 

055 

059 

063 

735 

99.067® 

070 

074 

078 

082 

085 

089 

093 

097 

101 

736 

99.105® 

109 

112 

116 

119 

123 

127 

131 

135 

138 

737 

99.142® 

146 

150 

153 

157 

161 

165 

169 

172 

176 

738 

99.180® 

184 

187 

191 

195 

199 

203 

206 

210 

214 

739 

99.218® 

221 

225 

229 

233 

236 

240 

244 

248 

252 

740 

99.255® 

259 

263 

267 

270 

274 

278 

282 

285 

289 

741 

99.293® 

297 

300 

304 

308 

312 

316 

319 

323 

327 

742 

99.331® 

334 

338 

342 

346 

349 

353 

357 

361 

364 

743 

99.368® 

372 

376 

379 

383 

387 

391 

394 

398 

402 

744 

99.406® 

409 

413 

417 

421 

424 

428 

432 

436 

439 

745 

99.443® 

447 

451 

454 

458 

462 

466 

469 

473 

477 

746 

99.481® 

484 

488 

492 

495 

499 

503 

507 

610 

614 

747 

99.518® 

522 

525 

529 

533 

537 

540 

544 

548 

551 

748 

99.555® 

559 

563 

566 

570 

574 

578 

581 

585 

589 

749 

99.593® 

596 

600 

604 

607 

611 

615 

619 

622 

626 

750 

99.630® 

633 

637 

641 

645 

648 

652 

656 

659 

663 

751 

99.667® 

671 

674 

678 

682 

686 

689 

693 

697 

700 

752 

99.704® 

708 

712 

715 

719 

723 

726 

730 

734 

738 

753 

99.741® 

745 

749 

752 

756 

760 

764 

767 

771 

775 

754 

99.778® 

782 

786 

790 

793 

797 

801 

804 

808 

812 

765 

99.815® 

819 

823 

827 

830 

834 

838 

841 

845 

849 

756 

99.852® 

856 

860 

863 

867 

871 

875 

878 

882 

886 

757 

99.889® 

893 

897 

900 

904 

908 

911 

915 

919 

923 

758 

99.926® 

930 

934 

937 

941 

945 

948 

952 

956 

959 

759 

99.963® 

967 

970 

974 

978 

982 

985 

989 

993 

996 

760 

100.000® 

004 

007 

oil 

015 

018 

022 

026 

029 

033 

761 

100.037® 

040 

044 

048 

052 

055 

059 

063 

066 

070 

762 

100.073® 

077 

081 

085 

088 

092 

096 

099 

103 

107 

763 

100.110® 

114 

118 

121 

125 

129 

132 

136 

140 

143 

764 

100.147® 

151 

154 

158 

162 

165 

169 

173 

176 

180 

765 

100.184® 

187 

191 

195 

198 

202 

206 

209 

213 

216 

766 

100.220® 

224 

227 

231 

235 

238 

242 

246 

249 

253 

767 

100.257® 

260 

264 

268 

271 

275 

279 

283 

286 

290 

768 

100.293® 

297 

300 

304 

308 

311 

315 

319 

322 

326 

769 

100.330® 

333 

337 

341 

344 

348 

352 

355 

359 

363 

770 

100.366® 

370 

373 

377 

381 

384 

388 

392 

395 

399 

771 

100.402® 

406 

410 

414 

417 

421 

424 

428 

432 

435 

772 

100.439® 

442 

446 

450 

453 

457 

461 

464 

468 

472 

773 

100.475® 

479 

483 

486 

490 

493 

497 

501 

504 

508 

774 

100.511® 

515 

519 

522 

526 

530 

533 

537 

540 

544 

775 

100.547® 

551 

555 

559 

562 

566 

569 

573 

577 

580 

776 

100.584® 

588 

591 

595 

598 

602 

606 

609 

613 

616 

777 

100.620® 

624 

627 

631 

634 

638 

642 

645 

649 

653 

778 

100.656® 

660 

663 

667 

671 

674 

678 

681 

685 

689 

779 

100.692® 

696 

699 

703 

707 

710 

714 

718 

721 

725 
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PROPERTIES OF 

METRIC AND 

The values given in the table below are based upon the values given in Keenan’s 
Steam Tables. (Copyright 1930 by The American Society of Mechanical Engineers, 
by permission.) The B. T. U. is 778.57 ft.-lb. ( = J) which is 1/180 of the change in 
total heat along the saturated liquid line between 32°F. and 212° F. as determined by 
Osborne, Fiock and Stimson at the Bu. of Standards. The values given in calories 
per kilogram have been computed from the values in B. T. U. per pound by means of 
the conversion factor 0.5556. The heat of vaporization hfg is the heat required to 
vaporize unit mass of water at the indicated temperature and pressure. Total heat 


Heat 




Pressure 


Of the liquid 

Of vapor- 
ization. 

Equivalent 
of internal 
work of evapn. 


hi 

11 


. 

per 

. 

per 

DO. 

per 

. 

ki 

per 

. 

L 


ill 

-8 ® 

PI 

£ cl 

§*3 1 


9 a 


m 3 


•rS 

ill 


9 3 

Sit 


na 


H a 

PQ 


H 

n 

0,2 


t 

p 

p 

p 

hf 

hf 

hfg 

hfg 

p 

p 

t 

32 

0.0887 

0.00624 

4.587 

0.00 

0.00 

1073.4 

596.4 

1019.2 

566.3 

0.0 

34 

0.0961 

0.00676 

4.970 

2.01 

1.12 

1072.3 

595.7 

1017.9 

565.5 

1.1 

36 

0.1041 

0.00732 

5.384 

4.03 

2.24 

1071 .2 

595.2 

1016.6 

564.8 

2.2 

38 

0.1126 

0.00792 

5.823 

6.04 

3.36 

1070.2 

594.6 

1015.4 

564.2 

3.3 

40 

0.1217 

0.00656 

6.294 

8.05 

4.47 

1069.1 

594.0 

1014.1 

563.4 

4.4 

42 

0.1315 

0.00925 

6.801 

10.05 

5.58 

1068.0 

593.4 

1012.7 

562.7 

5.6 

44 

0.1420 

0.00998 

7.344 

12.05 

6.69 

1066.9 

592.8 

1011.4 

561.9 

6.7 

46 

0.1532 

0.01077 

7.923 

14.06 

7.81 

1065.8 

592.2 

1010.1 

561.2 

7.8 

48 

0.1652 

0.01161 

8.543 

16.06 

8.92 

1064.7 

591.5 

1008.8 

560.5 

8.9 

50 

0.1780 

0.01251 

9.205 

18.06 

10.03 

1063.6 

590.9 

1007.5 

559.8 

10.0 

62 

0.1918 

0.01348 

9.919 

20.06 

11.15 

1062.5 

590.3 

1006.2 

559.0 

11.1 

54 

0.2063 

0.01450 

10.669 

22.06 

12.26 

1061.4 

589.7 

1004.8 

558.3 

12.2 

56 

0.2219 

0.01560 

11.476 

24.05 

13.36 

1060.3 

589.1 

1003.5 

557.5 

13.3 

58 

0.2384 

0.01676 

12.329 

26.05 

14.47 

1059.3 

688.6 

1002.3 

556.9 

14.4 

60 

0.2561 

0.01801 

13.244 

28.05 

15.58 

1058.2 

587.9 

1001.0 

556.2 

15.6 

62 

0.2749 

0.01933 

14.216 

30.05 

16.70 

1057.1 

587.3 

999.7 

555.4 

16.7 

64 

0.2949 

0.02073 

15.251 

32.04 

17.80 

1056.0 

586.7 

998.3 

554.7 

17.8 

66 

0.3162 

0.02223 

16.352 

34.04 

18.91 

1054.9 

586.1 

997.0 

553.9 

18.9 

68 

0.3388 

0.02382 

17.52 

36.03 

20.02 

1053.8 

585.5 

995.7 

553.2 

20.0 

70 

0.3628 

0.02551 

18.76 

38.03 

21.13 

1052.7 

584.9 

994.4 

552.5 

21.1 

72 

0.3883 

0.02730 

20.08 

40.02 

22.24 

1051.6 

584.5 

993.1 

651.8 

22.2 

74 

0.4153 

0.02920 

21.48 

42.02 

23.35 

1050.6 

583.7 

991.9 

551 .1 

23.3 

76 

0.4440 

0.03122 

22.96 

44.01 

24.45 

1049.5 

583.1 

990.5 

550.3 

24.4 

78 

0.4744 

0.03335 

24.53 

46.00 

25.56 

1048.4 

582.5 

989.2 

549.6 

25.6 

80 

0.5067 

0.03562 

26.20 

48.00 

26.67 

1047.3 

581.9 

987.9 

548.9 

26.7 

82 

0.5409 

0.03803 

27.97 

50.00 

27.78 

1046.2 

581.3 

986.6 

548.2 

27.8 

84 

0.5772 

0. 04058 

29.85 

52.00 

28.89 

1045.1 

580.7 

985.3 

547.4 

28.9 

86 

0.6153 

0.04326 

31.82 

54.00 

30.00 

1044.0 

580.0 

983.9 

546.7 

30.0 

88 

0.6555 

0.04609 

33.90 

56.00 

31 .11 

1042.9 

579.4 

982,6 

545.9 

31.1 

90 

0.6980 

0. 04907 

36.10 

58.00 

32.22 

1041.8 

578.8 

981.3 

545.2 

32.2 

92 

0.7429 

0. 05223 

38.42 

59.98 

33.32 

1040.7 

578.2 

980.0 

544.5 

33.3 

94 

0.7902 

0.05556 

40.87 

61.97 

34.43 

1039.6 

577.6 

978.7 

543.8 

34.4 

96 

0.8403 

0. 05908 

43.46 

63.96 

35.54 

1038.5 

577.0 

977.4 

543.0 

35.6 

98 

0.8930 

0.06278 

46.18 

65.94 

36.64 

1037.4 

576.4 

976.1 

542.3 

36.7 

100 

0.9487 

0.06670 

49.06 

67.93 

37.74 

1036.3 

576.8 

974.7 

541.5 

37.8 

102 

1.0072 

0.07081 

52.09 

69.92 

38.85 

1035.2 

575.2 

973.4 

540.8 

38.9 

104 

1.0689 

0.07515 

55.28 

71 .91 

39.95 

1034.1 

574.5 

972.1 

540.1 

40.0 

106 

1.1338 

0.07971 

58.63 

73.90 

41.06 

1033.0 

573.9 

970.8 

539.4 

41.1 

108 

1.2020 

0.08451 

62.16 

75.90 

42.17 

1031 .9 

573.3 

969.5 

538.7 

42.2 

110 

1.274 

0.08957 

65.88 

77.89 

43.28 

1030.8 

572.7 

968.2 

537.9 

43.3 

112 

1.350 

0.09491 

69.82 

79.89 

44.39 

1029.6 

572.0 

966.8 

537.2 

44.4 
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SATURATED STEAM 

ENGLISH UNITS 

involved is The external work is pv and the corresponding amount of 

heat is Apv where A is 144/778.57. The heat equivalent of internal work is 
P =hfg-Apv. The values in kilograms per square centimeter and in millimeters of 
mercury have been computed from the values in pounds per square inch by means 
of the conversion factors 0.070307 and 51.715 respectively. The values in cubic 
meters per kilogram have been computed from the values in cubic feet per pound by 
means of the factor 0.062428. The densities are the reciprocals of the corresponding 
specific volumes. 


Saturated vapor 


Specific vol- 


Density 


Heat ecfuivalent 
of external 
work. 


Temperature 

Degrees 

Fahrenheit. 

B.T.U. per 
pound. 

Calories per 
kilogram. 

Entropy of 
the liquid. 

t 

Apv 

Apv 

Sf 

IT 

54.154 

30.09 

0.0000 

34 

54.371 

30.21 

0.0041 

36 

54.588 

30.33 

0.0081 

38 

54.814 

30.45 

0.0122 

40 

56.034 

30.58 

0.0162 

42 

55.258 

30.70 

0.0202 

44 

55.468 

30.82 

0.0242 

46 

55.687 

30.94 

0.0282 

48 

55.905 

31.06 

0.0321 

50 

56.125 

31.18 

0.0361 

52 

56.344 

31.30 

0.0400 

54 

56.563 

31.43 

0.0439 

56 

56.781 

31.55 

0.0478 

58 

57.004 

31.67 

0.0517 

60 

57.219 

31.79 

0.0555 

62 

57.438 

31 .91 

0.0594 

64 

57.657 

32.03 

0.0632 

66 

57.874 

32.15 

0.0670 

68 

58.094 

32.28 

0.0708 

70 

58.311 

32.40 

0.0746 

72 

58.532 

32.52 

0.0783 

74 

58.745 

32.64 

0.0820 

76 

58.962 

32.76 

0.0858 

78 

59.182 

32.88 

0.0895 

80 

59.397 

33.00 

0.0932 

82 

59.615 

33.12 

0.0969 

84 

59.837 

33.25 

0.1006 

86 

60.053 

33.37 

0.1042 

88 

60.267 

33.48 

0.1079 

90 

60.482 

33.60 

0.1115 

92 

60.704 

33.73 

0.1152 

94 

60.916 

33.84 

0.1188 

96 

61.125 

33.96 

0.1224 

98 

61.342 

34.08 

0.1260 

100 

61 . 553 

34.20 

0.1295 

102 

61.772 

34.32 

0.1331 

104 

61.998 

34.45 

0.1366 

106 

62.197 

34.56 

0.1402 

108 

62.426 

34.68 

0.1437 

110 

62.631 

34.80 

0.1472 

112 

62.846 

34.92 

0.1507 


a 

0 O 

>>'■2 

Q, CB 

£•8 

ii 

ga 
^ (0 

O H 

a? 


'i fe 



U 5, 

6i 

Sfg 

vg 

vg 

2.1834 

3301 

’206.1 

2.1723 

3059 

191.0 

2.1614 

2835 

177.0 

2.1505 

2632 

164.3 

2.1397 

2445 

152.6 

2.1290 

2272 

141.8 

2.1184 

2112 

131.8 

2.1078 

1965.3 

122.7 

2.0974 

1829,7 

114.2 

2.0870 

1704.8 

106.4 

2.0767 

1588.3 

99.15 

2.0665 

1482.4 

92.54 

2.0564 

1383.5 

86.37 

2.0464 

1292.8 

80.71 

2.0364 

1208.0 

75.41 

2.0265 

1129.7 

70.52 

2.0167 

1057.1 

65.99 

2.0069 

989.6 

61.78 

1 . 9973 

927.1 

57.88 

1 . 9877 

869.0 

54.25 

1 . 9782 

815.0 

50.88 

1 . 9687 

764.8 

47.74 

1 . 9593 

718.0 

44.82 

1.9500 

674.5 

42.11 

1 . 9407 

633.8 

39.57 

1.9316 

595.9 

37.20 

1 . 9224 

560.5 

34.99 

1.9134 

527.7 

32.94 

1 . 9044 

497.1 

31.03 

1 . 8955 

468.5 

29.25 

1.8866 

441.8 

27.58 

1 . 8778 

416.8 

26.02 

1.8691 

393.3 

24.55 

1.8604 

371.4 

23.19 

1.8518 

350.8 

21.90 

1.8432 

331.6 

20.70 

1.8347 

313.6 

19.58 

1.8262 

296.6 

18.52 

1.8179 

280.8 

17.53 

1 . 8095 

265.8 

16.59 

1.8012 

251.7 

15.71 


Pounds per 
cubic foot. 

Kilograms per 
cubic meter. 

Temperature 
^ Degrees 

Centigrade. 

0.000303 

0.003845 

0.0 

0.000327 

0.005236 

1.1 1 

0.000352 

0.005650 

2.2 

0.000380 

0.006086 

3.3 

0.000409 

0.006553 

4.4 

0.000441 

0.007052 

5.6 

0.000474 

0.007587 

6.7 

0.000509 

0.008150 

7.8 

0.000546 

0.008757 

8.9 

0.000586 

0.009398 

10.0 

0.000629 

0.01009 

11.1 

0.000674 

0.01081 

12.2 

0.000722 

0.01158 

13.3 

0.000773 

0.01239 

14.4 

0.000828 

0.01326 

15.6 

0.000885 

0.01418 

16.7 

0.000948 

0.01515 

17.8 

0.001010 

0.01619 

18.9 

0.001079 

0.01728 

20.0 

0.001151 

0.01843 

21.1 

0.001227 

0.01965 

22.2 

0.001307 

0.02095 

23.3 

0.001398 

0.02231 

24.4 

0.001488 

0.02375 

25.6 

0.001577 

0.02527 

26.7 

0.001678 

0.02688 

27.8 

0.001784 

0.02856 

28.9 

0.001894 

0.03036 

30.0 

0.002012 

0.03222 

31.1 

0.002134 

0.03419 

32.2 

0.002263 

0.03626 

33.3 

0.002399 

0.03843 

34.4 

0.002542 

0.04073 

35.6 

0.002692 

0.04312 

36.7 

0.002851 

0.04566 

37.8 

0.003016 

0.04831 

38.9 

0.003188 

0.05107 

40.0 

0.003371 

0.05400 

41.1 

0.003561 

0.05704 

42.2 

0.003762 

0.06028 

43.3 

0.003973 

0.06365 

44.4 
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Heat 










Equivalent 



Pressure 

Of the liquid 

Of vapor- 

of internal 







ization 

work of evapn. 



i^l 

1 & 


u 

per 

d. 









tii 



n 


«£& 

Id 

1 i 

H ft 

^-2 

HR 

n 


^ B, 
n 

u 

t 

P 

p 

P 

hf 

hf 

hfg 

hfg 

p 

p 

114 ' 

1 .429 

0.10047 

73.90 

81.89 

45.50 

1028.5 

571.4 

965.4 

536.4 

116 

1.512 

0.10630 

78.19 

83.88 

46.60 

1027.4 

570.8 

964.1 

535.7 

118 

1.600 

0.11249 

82.74 

85.88 

47.71 

1026.2 

570.2 

962.7 

534.9 

120 

1.692 

0.11896 

87.50 

87.88 

48.83 

1025.1 

569.5 

961.4 

534.2 

122 

1.788 

0.12571 

92.47 

89.88 

49.94 

1024.0 

568.9 

960.1 

533,4 

124 

1.889 

0.13281 

97.69 

91.88 

51.05 

1022.8 

568.3 

958.7 

532.7 

126 

1.995 

0.14026 

103.17 

93.87 

52.15 

1021.7 

567.7 

957.3 

531.9 

128 

2.105 

0.14800 

108.86 

95.87 

53.27 

1020.5 

567.0 

955.9 

531.1 

130 

2.221 

0.15615 

114.86 

97.86 

54.37 

1019.4 

566.4 

954.6 

530.4 

132 

2.343 

0.16473 

121.17 

99.86 

55.48 

1018.2 

565.7 

953.2 

529.6 

134 

2.470 

0.17366 

127.74 

101.85 

56.59 

1017.0 

565.0 

951.8 

528.8 

136 

2.603 

0.18301 

134.61 

103.85 

57.70 

1015.9 

564.4 

950.5 

528.1 

138 

2.742 

0.19278 

141.80 

105.84 

58.80 

1014.7 

563.8 

949.1 

527.3 

140 

2.887 

0.20298 

149.30 

107.84 

59.92 

1013.6 

563.2 

947.8 

526.6 

142 

3.039 

0.21366 

157.16 

109.84 

61.03 

1012.4 

562.5 

946.4 

525.8 

144 

3.198 

0.22484 

165.38 

111.84 

62.14 

1011.2 

561.8 

945.0 

525.0 

146 

3.363 

0.23644 

173.92 

113.84 

63.25 

1010.0 

561.2 

943.6 

524.3 

148 

3.536 

0.24861 

182.86 

115.84 

64.36 

1008.9 

560.5 

942.3 

523.5 

150 

3.716 

0.26126 

192.17 

117.84 

65.47 

1007.7 

559.9 

940.9 

522.8 

152 

3.904 

0.27448 

201 . 90 

119.85 

66.59 

1006.5 

559.2 

939.5 

522.0 

154 

4.100 

0.28826 

212.03 

121.85 

67.70 

1005.3 

558.5 

938.1 

521.2 

156 

4,305 

0.30267 

222.63 

123.85 

68.81 

1004.2 

557.9 

936.7 

520.4 

158 

4.518 

0.31765 

233.65 

125.85 

69.92 

1003.0 

557.3 

935.4 

519.7 

160 

4,739 

0.33318 

245.08 

127.85 

71.03 

1001.8 

556.6 

934.0 

518.9 

162 

4.970 

0.34943 

257.02 

129.85 

72.14 

1000.6 

555.9 

932.6 

518.2 

164 

5.210 

0.36630 

269.44 

131.85 

73.26 

999.4 

555.3 

931.2 

517.4 

166 

5.460 

0.38388 

282.36 

133.85 

74.37 

998.2 

554.6 

929.8 

516.6 

168 

5.720 

0.40216 

295.81 

135.85 

75.48 

997.0 

553.9 

928.3 

515.8 

170 

5.990 

0.42114 

309.77 

137.85 

76.59 

995.8 

553.3 

927.0 

515.0 

172 

6.272 

0.44097 

324.36 

139.85 

77.70 

994.6 

552.6 

925.6 

514.3 

174 

6.565 

0.46157 

339.51 

141.85 

78.81 

993.4 

551.9 

924.2 

513.5 

176 

6.869 

0.48294 

355.23 

143.86 

79.93 

992.2 

551.3 

922.8 

512.7 

178 

7.184 

0.50509 

371 . 52 

145.86 

81.04 

991.0 

550.6 

921.4 

511.9 

180 

7.610 

0.52801 

388.38 

147.87 

82.16 

989.8 

549.9 

920.0 

511.2 

182 

7.849 

0.55184 

405.91 

149.87 

83.27 

988.6 

549.3 

918.6 

510.4 

184 

8.201 

0.57659 

424.11 

151.87 

84.38 

987.4 

548.6 

917.2 

509.6 

186 

8.566 

0.60225 

442.99 

153.88 

85.50 

986.2 

547.9 

915.8 

508.8 

188 

8.944 

0.62883 

462.54 

155.88 

86.61 

985.0 

547.3 

914.4 

508.0 

190 

9.336 

0.65639 

482.81 

157.89 

87.72 

983.8 

546.6 

913.0 

507.3 

192 

9.744 

0.68507 

503.91 

159.90 

88.84 

982.6 

545.9 

911.6 

506.5 

194 

10.168 

0.71488 

525.84 

161.91 

89.96 

981.4 

545.3 

910.2 

505.7 

196 

10.605 

0.74561 

548.44 

163.92 

91.07 

980.2 

544.6 

908.8 

504.9 

198 

11.057 

0.77738 

571 , 81 

165.93 

92.19 

978.9 

543.9 

907.3 

504.1 

200 

11.525 

0.81029 

596.0 

167.94 

93.31 

977.7 

543.2 

905.9 

503.3 

202 

12.010 

0. 84439 

621.1 

169.95 

94.42 

976.5 

542.5 

904.6 

502.6 

204 

12.512 

0.87968 

647.1 

171.96 

95.54 

975.2 

541.8 

903.1 

501.8 

206 

13.031 

0.91617 

673.9 

173.97 

96.66 

974.0 

541.1 

901.7 

501.0 

208 

13.568 

0.95393 

701.7 

175.98 

97.77 

972.7 

540.4 

900.2 

500.2 

210 

14.123 

0.99295 

730.4 

177,99 

98,89 

971.6 

539.8 

898.8 

499,4 

212 

14.696 

1 . 0332 

760.0 

180.00 

100.01 

970.2 

539,0 

897.3 

498.5 

214 

15.288 

1 . 0749 

790.6 

182.02 

101.13 

968.9 

538.3 

895.8 

497.7 

2H 

15.900 

1.1179 

822.3 

184.03 

102.25 

967.6 

537.6 

894.4 

496.9 



t 

45.6 

46.7 

47.8 

48.9 

50.0 

51.1 

52.2 

53.3 

54.4 

55.6 

56.7 

57.8 

58.9 

60.0 

61.1 

62.2 

63.3 

64.4 

65.6 

66.7 

67.8 

68.9 

70.0 

71.1 

72.2 

73.3 

74.4 

75.6 

76.7 

77.8 

78.9 
80.0 

81.1 

82.2 

83.3 

84.4 

85.6 

86.7 

87.8 

88.9 

90.0 

91.1 

92.2 

93.3 

94.4 

95.6 

96.7 

97.8 

98.9 

100,0 

101.1 

102.2 
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SATURATED STEAM 
ENGLISH UNITS 


Heat equivalent Saturated vapor 

of external Specific vol- Density 

work ume 


Temperature 

Degrees 

Fahrenheit. 

B.T.U. ^r 
poima. 

Calories per 
kilogram. 

Entropy of 
the liquid. 

Entropy of 
vaporization. 

Cubic feet 
per pound. 

Cubic meters 
per kilogram. 

Pounds per 
cubic foot. 

Kilograms per 
cubic meter. 

2 

Id 

I'l 

t 

Apv 

Apv 

Sf 


vg 

vg 



t 

114 

63.062 

35.04 

0.1542 

1.7930 

238.6 

14.90 

0.004291 

0.06711 

45.6 

116 

63.257 

35.15 

0.1576 

1 . 7848 

226.2 

14.12 

0.004420 

0.07082 

46.7 

118 

63.476 

35.27 

0.1611 

1 . 7766 

214.5 

13.39 

0.004662 

0.07468 

47.8 

120 

63.715 

35.40 

0.1646 

1.7685 

203.6 

12.71 

0.004921 

0.07868 

48.9 

122 

63.924 

35.52 

0.1680 

1.7605 

193.3 

12.07 

0.005173 

0.08285 

50.0 

124 

64.111 

35.62 

0.1714 

1.7525 

183.5 

11.46 

0.005449 

0.08726 

51.1 

126 

64.351 

35.75 

0.1748 

1.7446 

174.4 

10.89 

0.005734 

0.09182 

52.2 

128 

64.551 

35.86 

0.1782 

1 . 7366 

165.8 

10.35 

0.006031 

0.09662 

53.3 

130 

64.756 

35.98 

0.1816 

1 . 7288 

157.64 

9.841 

0.006345 

0.1016 

54.4 

132 

64.955 

36.09 

0.1850 

1.7210 

149.91 

9.359 

0.006670 

0.1068 

55.6 

134 

65.163 

36.20 

0.1884 

1.7133 

142.66 

8.906 

0.007008 

0.1123 

56.7 

136 

65.369 

36.32 

0.1917 

1 . 7056 

135.80 

8.478 

0.007363 

0.1179 

57.8 

138 

65.579 

36.44 

0.1951 

1.6979 

129.33 

8.074 

0.007733 

0.1239 

58.9 

140 

65.784 

36.55 

0.1984 

1 . 6903 

123.22 

7.692 

0.008117 

0.1300 

60.0 

142 

65.993 

36.67 

0.2017 

1 . 6827 

117.43 

7.331 

0.008518 

0.1364 

61.1 

144 

66.200 

36.78 

0.2050 

1 . 6752 

111.94 

6.988 

0.008937 

0.1431 

62.2 

146 

66.398 

36.89 

0.2084 

1.6678 

106.77 

6.665 

0.009366 

0.1500 

63.3 

148 

66.603 

37.00 

0.2116 

1.6603 

101.86 

6.359 

0.009813 

0.1572 

64.4 

150 

66.811 

37.12 

0.2149 

1 . 6530 

97.23 

6.070 

0.01028 

0.1647 

65.6 

152 

67.015 

37.23 

0.2182 

1.6456 

92.83 

5.795 

0.01077 

0.1726 

66.7 

154 

67.217 

37.35 

0.2214 

1 . 6383 

88.66 

5.535 

0.01129 

0.1807 

67.8 

156 

67.424 

37.46 

0.2247 

1.6311 

84.69 

5.287 

0.01180 

0.1891 

68.9 

158 

67 . 627 

37.57 

0.2279 

1 . 6239 

80.94 

5.053 

0.01235 

0.1979 

70.0 

160 

67.823 

37.68 

0.2312 

1.6168 

77.40 

4.832 

0.01292 

0.2070 

71.1 

162 

68.031 

37.80 

0.2344 

1.6096 

74.02 

4.621 

0.01351 

0.2164 

72.2 

164 

68.233 

37.91 

0.2376 

1 . 6026 

70.82 

4.421 

0.01412 

0.2262 

73.3 

166 

68.427 

38.02 

0.2408 

1 . 5956 

67.78 

4.231 

0.01475 

0.2364 

74.4 

168 

68.629 

38.13 

0.2440 

1 . 5886 

64.89 

4.051 

0.01540 

0.2469 

75.6 

170 

68.832 

38.24 

0.2472 

1 .5816 

62.14 

3.879 

0.01609 

0.2578 

76.7 

172 

69.022 

38.35 

0.2504 

1 . 5747 

59.52 

3.716 

0.01680 

0.2691 

77.8 

174 

69.223 

38.46 

0.2535 

1 . 5679 

57.03 

3.560 

0.01753 

0.2809 

78.9 

176 

69.417 

38.57 

0.2567 

1 .5610 

54.66 

3.412 

0.01829 

0.2931 

80.0 

178 

69.624 

38.68 

0.2598 

1.5543 

52.41 

3.272 

0.01908 

0.3056 

81.1 

180 

69.811 

38.79 

0.2629 

1 . 5475 

50.28 

3.139 

0.01989 

0.3186 

82.2 

182 

70.016 

38.90 

0.2661 

1 . 5408 

48.24 

3.012 

0.02072 

0.3320 

83.3 

184 

70.213 

39.01 

0.2692 

1 . 5342 

46.30 

2.890 

0.02160 

0.3460 

84.4 

186 

70.407 

39.12 

0.2723 

1 . 5276 

44.45 

2.775 

0.02249 

0.3604 

85.6 

188 

70.586 

39.22 

0.2754 

1.5210 

42.69 

2.665 

0.02342 

0.3752 

86.7 

190 

70.779 

39.32 

0.2785 

1.5144 

41.01 

2.560 

0.02438 

0.3906 

87.8 

192 

70.970 

39.43 

0.2816 

1 . 5079 

39.40 

2.460 

0.02538 

0.4065 

88.9 

194 

71.162 

39.54 

0.2846 

1.5014 

37.86 

2.363 

0.02641 

0.4232 

90.0 

196 

71.357 

39.65 

0.2877 

1.4950 

36.40 

2.272 

0.02747 

0.4401 

91.1 

196 

71 . 535 

39.74 

0.2908 

1.4886 

35.00 

2.185 

0.02857 

0.4577 

92.2 

200 

71 . 728 

39.85 

0.2938 

1.4822 

33.67 

2.102 

0.02970 

0.4753 

93.3 

202 

71.926 

39.96 

0.2968 

1.4759 

32.39 

2.022 

0.03087 

0.4946 

94.4 

204 

72.109 

40.06 

0.2999 

1.4695 

31.17 

1.946 

0.03208 

0.5139 

95.6 

206 

72.280 

40.16 

0.3029 

1 . 4633 

30.01 

1.873 

0.03334 

0.5339 

96.7 

208 

72.473 

40.27 

0.3059 

1.4570 

28.90 

1.804 

0.03460 

0.5543 

97.8 

210 

72.669 

40.37 

0.3089 

1.4508 

27.83 

1 .737 

0.03593 

0. 5757 

98.9 

212 

72.845 

40.47 

0.3119 

1 . 4446 

26.82 

1.674 

0.03728 

0.5974 

100.0 

214 

73.036 

40.58 

0.3149 

1.4384 

25.84 

1.613 

0.03870 

0.6200 

101.1 

216 

73.196 

40.67 

0.3179 

1.4322 

24.91 

1.555 

0.04014 

0.6431 

102.2 
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PROPERTIES OF 
METRIC AND 

Heat 

Equivalent 

Pressure Of the liquid Of vapor- of internal 

isation work of evapn. 


§ 4 

per 

nch. 

IH 

1 ^ 




h 


N 

III 

§|| 

11 

m 

1 = 1 

Pi 

•c 

p| 

®l 

*c S> 

P i 

II 

lb 

H ^ 

H 

Oh S ' 

m 

1 ® 

hS. 

*33 

o 

h S. 

A 

-§3 

u 

H & 

n 

13 


t 

P 

p , 

p 

hf 

hf 

hfg 

hfg 

p 


t 

218 

16.534 

1.1625 

855.1 

186.04 

103.36 

966.4 

536.9 

892.9 



496.1 

103.3 

220 

17.188 

1.2084 

888.9 

188.06 

104*. 49 

965.1 

536.2 

891.5 

495.3 

104.4 

222 

17,864 

1 . 2560 

923.8 

190.07 

105.60 

963.8 

535.5 

890.0 

494.5 

105.6 

224 

18.560 

1 . 3049 

959.8 

192.09 

106.73 

962.5 

534.8 

888.5 

493.7 

106.7 

226 

19.276 

1 . 3552 

996.9 

194.11 

107.85 

961.2 

534.0 

887.0 

492.8 

107.8 

228 

20.015 

1.4072 

1035.1 

196.13 

108.97 

959.9 

533.3 

885.6 

492.0 

108.9 

230 

20.78 

1.4610 

1074.6 

198.15 

110.09 

958.6 

532.6 

884.1 

491.2 

110.0 

232 

21.57 

1.5165 

1115.5 

200.17 

111.21 

957.3 

531.9 

882.6 

490.4 

111.1 

234 

22.38 

1 . 5735 

1157.4 

202.19 

112.34 

955.9 

531.1 

881.0 

489.5 

112.2 

236 

23.22 

1 . 6325 

1200.8 

204.21 

113.46 

954.6 

530.4 

879.6 

488.7 

113.3 

238 

24.08 

1.6930 

1245.3 

206.24 

114.59 

953.3 

529.7 

878.1 

487.9 

114.4 

240 

24.97 

1 . 7556 

1291.3 

208.26 

115.71 

952.0 

528.9 

876.6 

487.0 

115.6 

242 

25.88 

1.8195 

1338.4 

210.29 

116.84 

950.6 

528.2 

875.0 

486.2 

116.7 

244 

26.83 

1.8863 

1387.5 

212.31 

117.96 

949.3 

527.4 

873.6 

485.4 

117.8 

246 

27.80 

1.9545 

1437.7 

214.33 

119.08 

947.9 

526.7 

872.0 

484.5 

118.9 

248 

28.79 

2.0241 

1488.9 

216.36 

120.21 

946.6 

525.9 

870.6 

483.6 

120.0 

250 

29.82 

2. 0966 

1542.1 

218.39 

121.34 

945.2 

525.2 

869.0 

482.9 

121.1 

252 

30.88 

2.1711 

1597.0 

220.42 

122.47 

943.9 

524.4 

867.6 

482.0 

122.2 

254 

31.97 

2.2477 

1653.3 

222.45 

123.59 

942.5 

523.7 

866.0 

481.2 

123.3 

256 

33.09 

2.3265 

1711.2 

224.48 

124.72 

941.1 

522.9 

864.8 

480.5 

124.4 

258 

34,24 

2.4073 

1770.7 

226.52 

125.85 

939.8 

522.2 

863.0 

479.5 

125.6 

260 

35.43 

2.4910 

1832.3 

228.55 

126.98 

938.4 

521.4 

861.4 

478.6 

126.7 

262 

36.65 

2.5768 

1895.4 

230.58 

128.11 

937.0 

520.6 

859.9 

477.7 

127.8 

264 

37.90 

2,6646 

1960.0 

232.62 

129.24 

935.6 

519.8 

858.3 

476.9 

128.9 

266 

39.18 

2.7546 

2026.2 

234.66 

130.38 

934.2 

519.0 

856.8 

476.0 

130.0 

268 

40.50 

2,8474 

2094.5 

236.70 

131.51 

932.8 

518.3 

855.2 

475.2 

131.1 

270 

41.85 

2.9423 

2164.3 

238.74 

132.64 

931.4 

517.5 

853.7 

474.3 

132.2 

272 

43.25 

3.0408 

2236.7 

240.78 

133.78 

930.0 

516.7 

852.1 

473.4 

133.3 

274 

44.67 

3.1406 

2310.1 

242.82 

134.91 

928.5 

515.9 

850.5 

472.5 

134.4 

276 

46.14 

3.2440 

2386.1 

244,86 

136.04 

927.1 

515. 1 

848.9 

471.6 

135.6 

278 

47.65 

3.3501 

2464.2 

246.90 

137.18 

925.7 

514.3 

847.4 

470.8 

136.7 

280 

49.20 

3.4591 

2544.4 

248.95 

138.32 

924.2 

513.5 

845.7 

469.9 

137.8 

282 

50.79 

3.5709 

2626.6 

251 , 00 

139.46 

922.8 

512.7 

844.2 

469.0 

138.9 

284 

52.42 

3.6855 

2710.9 

253.05 

140.59 

921.4 

511.9 

842.6 

468.1 

140.0 

286 

54.09 

3.8029 

2797.3 

255.10 

141.73 

919.9 

511.1 

841.0 

467.2 

141.1 

288 

55.80 

3.9231 

2885.7 

257,15 

142.87 

918.5 

510.3 

839.4 

466.4 

142.2 

290 

57.55 

4.0462 

2976.2 

259.20 

144.01 

917.0 

509.5 

837.8 

465.5 

143.3 

292 

59.35 

4.1727 

3069.3 

261 . 26 

145.16 

915.5 

508.7 

836.1 

464.6 

144.4 

294 

61.19 

4.3021 

3164.4 

263.31 

146.30 

914.1 

507.9 

834.6 

463.7 

145.6 

296 

63.09 

4.4357 

3262.7 

265.36 

147.43 

912.6 

507.0 

833.0 

462.8 

146.7 

298 

65.03 

4.5721 

3363.0 

267.42 

148.58 

911.1 

506.2 

831.3 

461.9 

147.8 

300 

67.01 

4.7113 

3465.4 

269.48 

149.72 

909.6 

505.4 

829.7 

461.0 

148.9 

302 

69.04 

4.8540 

3570.4 

271 . 54 

150.87 

908.1 

504.5 

828.1 

460.0 

150.0 

304 

71.12 

5.0002 

3678.0 

273.60 

152.01 

906.6 

503.7 

826.4 

459.2 

151.1 

306 

73.26 

5.1507 

3788.6 

275.67 

153.16 

905.1 

502.9 

824.8 

458.3 

152.2 

308 

75.44 

5.3040 

3901 . 4 

277.73 

154.31 

903.6 

502.0 

823.2 

457.3 

153.3 

310 

77.68 

5.4614 

4017.2 

279.80 

155.46 

902.1 

601.2 

821 .6 

456.4 

154.4 

312 

79.97 

5.6225 

4135.6 

281 . 87 

156.61 

900.6 

600.4 

819.9 

455.6 

155.6 

314 

82.31 

5.7870 

4256.7 

283.94 

157.76 

899.0 

499.5 

818.7 

454.6 

156.7 

316 

84.70 

5.9550 

4380,3 

286.02 

158.91 

897.5 

498.7 

816.6 

453.8 

157.8 

318 

87.15 

6.1273 

4507.0 

288.09 

160.06 

896.0 

497.8 

815.0 

452.8 

158.9 

320 

89.66 

6.3030 

4636.2 

290.17 

161.22 

894.4 

496.9 

813.3 

451.8 

160.0 
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Heat equivalent 
of external 
work 


Specific vol- 


Saturated vapor 


Density 


Temperature 

Degrees 

Fahrenheit. 

B.T.U. per 
pound. 

Calories per 
kilogram. 

Entropy of 
the liquid. 

Entropy of 
vaporization. 

Cubic feet 
per pounidL 

Cubic meters 
p^ kilogrcun. 

Pounds per 
cubic foot. 

Kilograms per 
cubic meter. 

Temperature 

Degrees 

Centigrade. 

1 t 

73.393 

Apv 

40.78 

Sift 

Sfg 

vg 

vg 



t 

218 

0.3209 

1 . 4261 

24.02 

1.500 

0.04163 

0.6667 

103.3 

220 

73.562 

40.87 

0.3238 

1 .4200 

24.16 

1 .446 

0.04318 

0.6916 

104.4 

1 222 

73.746 

40.97 

0.3268 

1.4140 

22.34 

1.395 

0.04476 

0.7168 

105.6 

224 

73.907 

41.06 

0.3298 

1 . 4079 

21.55 

1.345 

0.04640 

0.7435 

106.7 

226 

74.084 

41.16 

0.3327 

1.4019 

20.80 

1.299 

0.04808 

0.7698 

107.8 

228 

74.259 

41.26 

0.3357 

1.3959 

20.08 

1.254 

0.04980 

0.7974 

108.9 

230 

74.449 

41.36 

0.3386 

1 . 3900 

19.388 

1.210 

0.05157 

0.8264 

110.0 

232 

74.623 

41.46 

0.3416 

1 , 3841 

18.722 

1.169 

0.05341 

0.8554 

111.1 

234 

74.792 

41.55 

0.3445 

1 . 3782 

18.086 

1.129 

0.05528 

0.8857 

112.2 

236 

74.967 

41 . 65 

0.3474 

1 . 3723 

17.473 

1.091 

0.05723 

0.9166 

113.3 

238 

75.138 

41.75 

0.3503 

1 . 3665 

16.888 

1.054 

0.05930 

0.9488 

114.4 

240 

75.311 

41.84 

0.3532 

1 . 3607 

16.324 

1 .019 

0.06125 

0.9814 

115.6 

242 

75.480 

41.94 

0.3560 

1.3549 

15.786 

0.9855 

0.06333 

1.015 

116.7 

244 

75.646 

42.03 

0.3589 

1.3491 

15.261 

0.9527 

0.06552 

1.050 

117.8 

246 

75.815 

42.12 

0.3618 

1.3434 

14.762 

0.9216 

0.06774 

1 .085 

118.9 

248 

75.985 

42.22 

0.3646 

1 . 3377 

14.287 

0.8919 

0.06997 

1.121 

120.0 

250 

76.150 

42.31 

0.3675 

1 . 3320 

13.824 

0.8630 

0.07233 

1.159 

121.1 

252 

76.316 

42.40 

0.3703 

1 . 3264 

13.379 

0.8352 

0.07474 

1.197 

122.2 

254 

76.479 

42.49 

0.3732 

1 . 3207 

12.951 

0.8085 

0.07721 

1.237 

123.3 

256 

76.269 

42.38 

0.3760 

1.3151 

12.540 

0.7828 

0.07974 

1 .277 

124.4 

258 

76.804 

42.67 

0.3789 

1.3095 

12.145 

0.7582 

0.08231 

1 .319 

125.6 

260 

76.964 

42.76 

0.3817 

1 . 3040 

11.762 

0.7343 

0.08511 

1.362 

126.7 

262 

77.120 

42.85 

0.3845 

1.2984 

11.394 

0.7113 

0.08779 

1 .406 

127.8 

264 

77.283 

42.94 

0.3873 

1 . 2929 

11.042 

0.6893 

0.09058 

1 .451 

128.9 

266 

77,436 

43.02 

0.3902 

1 .2874 

10.703 

0.6682 

0.09342 

1.497 

130.0 

268 

77.588 

43.11 

0.3930 

1.2819 

10.375 

0.6477 

0.09639 

1.544 

131.1 

270 

77.744 

43.19 

0.3958 

1 . 2765 

10.061 

0.6281 

0.09946 

1.592 

132.2 

272 

77.897 

43.28 

0.3986 

1.2711 

9.755 

0.6090 

0.1025 

1.642 

133.3 

274 

78.042 

43.36 

0.4014 

1 . 2657 

9.464 

0.5908 

0.1056 

1 .693 

134.4 

276 

78.204 

43.45 

0.4042 

1 .2603 

9.181 

0.5732 

0.1089 

1.745 

135.6 

278 

78.348 

43.53 

0.4069 

1 . 2550 

8.907 

0.5560 

0.1123 

1.799 

136.7 

280 

78.494 

43.61 

0.4097 

1 . 2496 

8.644 

0.5396 

0.1157 

1.853 

137.8 

282 

78.645 

43.70 

0.4125 

1 . 2443 

8.390 

0.5238 

0.1192 

1.909 

138.9 

284 

78.784 

43.77 

0.4152 

1 . 2390 

8.144 

0.5084 

0.1228 

1.967 

140.0 

286 

78.933 

43.86 

0.4180 

1 . 2337 

7.907 

0.4936 

0.1265 

2.026 

141.1 

288 

79.065 

43.93 

0.4207 

1 . 2285 

7.679 

0.4794 

0.1302 

2.086 

142.2 

290 

79.214 

44.01 

0.4234 

1 . 2233 

7.459 

0.4657 

0.1342 

2.147 

143.3 

292 

79.353 

44.09 

0.4262 

1 .2181 

7.246 

0.4524 

0.1380 

2.210 

144.4 

294 

79.493 

44.17 

0.4289 

1 .2129 

7.041 

0.4396 

0.1420 

2.275 

145.6 

296 

79.628 

44.24 

0.4316 

1 . 2077 

6.841 

0.4271 

0.1462 

2.341 

146.7 

298 

79.755 

44.31 

0.4343 

1 . 2026 

6.649 

0.4151 

0.1504 

2.409 

147.8 

300 

79.890 

44.39 

0.4370 

1.1974 

6.464 

0.4035 

0.1547 

2.478 

148.9 

302 

80.025 

44.46 

0.4397 

1.1924 

6.285 

0.3924 

0.1590 

2.548 

150.0 

304 

80.160 

44.54 

0.4424 

1.1873 

6.112 

0.3816 

0.1636 

2.621 

151.1 

306 

80.296 

44.61 

0.4451 

1.1822 

5.943 

0.3710 

0.1683 

2.695 

152.2 

308 

80.411 

44.68 

0.4478 

1 . 1 771 

5.781 

0.3609 

0.1730 

2.771 

153.3 

310 

80.643 

44.75 

0.4505 

1.1721 

5.623 

0.3510 

0.1778 

2.849 

154.4 

312 

80.653 

44.81 

0.4532 

1.1671 

5.471 

0.3415 

0.1828 

2.928 

155.6 

314 

80.776 

44.88 

0.4558 

1.1621 

5.324 

0.3324 

0.1878 

3.008 

156.7 

316 

80.882 

44.94 

0.4585 

1.1571 

5.181 

0.3234 

0.1930 

3.092 

157.8 

318 

81.013 

45.01 

0.4612 

1.1522 

5.043 

0.3148 

0.1983 

3.177 

158.9 

320 

81 .115 

45.07 

0.4638 

1.1472 

4.910 

0.3065 

0.2037 

3.263 

160.0 
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PROPERTIES OF 
METRIC AND 


Heat 


1 Temperature 

I Degrees 

FahieDheit. 


Pressure 


Of the liquid 

Of vapor- 
ization 

Equivalent 
of internal 
work of evapn. 

Temperature 
^ Degrees 

Centig.ade. 

1 

1 

Pounds per 
^ square inch. 

Kilograms 
per square 
centimeter. 

Millimeters 
>0 of 

mercury. 

p. B.T.U. per 
pound. 

p. Calories per 
kilogram. 

fo 

H ft 

n 

hfg 

jy Calories per 
^ kilogram. 

1 B.T.U. per 

pound. 

L Caloriea per 

1 kilogram. 

322 

92.21 

6.4830 

4768,6 

292.25 

162.37 

892.8 

496.0 

811.6 

450.9 

161.1 

324 

94.83 

6.6672 

4904. 1 

294.33 

163.53 

891.3 

495.2 

810.0 

450.0 

162.2 

326 

97.50 

6.8549 

6042.2 

296.41 

164.69 

889.7 

494.3 

808.2 

449.0 

163.3 

328 

100.23 

7.0469 

5183.4 

298.50 

165.85 

888.1 

493.4 

806.6 

448.1 

164.4 

330 

103.03 

7.2437 

5328.2 

300.59 

167.01 

886.5 

492.5 

804.8 

447.1 

165.6 

332 

105.89 

7.4448 

5476.1 

302.67 

168.16 

885.0 

491.7 

803.2 

446.3 

166.7 

334 

108.82 

7.6508 

5627.6 

304.76 

169.32 

883.3 

490.8 

801.4 

445.3 

167.8 

336 

111.81 

7.8610 

5782.3 

306.86 

170.49 

881 .7 

489.9 

799.7 

444.4 

168.9 

338 

114.87 

8.0762 

5940.5 

308.95 

171 .65 

880.1 

489.0 

798.0 

443.4 

170.0 

340 

117.99 

8.2955 

6101.9 

311.05 

172.82 

878.5 

488.1 

796.3 

442.4 

171,1 

342 

121.18 

8.5198 

6266.8 

313.15 

173.99 

876.8 

487.2 

794.5 

441.5 

172.2 

344 

124.44 

8.7490 

6435.4 

315.24 

175.15 

875.2 

486.3 

792.8 

440.5 

173.3 

346 

127.77 

8.9831 

6607.6 

317.34 

176.31 

873.5 

485.3 

791.0 

439.5 

174.4 

348 

131 .16 

9.2215 

6782.9 

319.45 

177.49 

871.9 

484.4 

789.3 

438.5 

175.6 

350 

134.62 

9.4647 

6961 . 9 

321.55 

178.65 

870.2 

483.5 

787.5 

437.6 

176.7 

352 

138.15 

9.7129 

7144.4 

323.66 

179.83 

868.5 

482.5 

785.7 

436.5 

177.8 

354 

141.75 

9.9660 

7330.6 

325.76 

180.99 

866.8 

481 .6 

784.0 

435.6 

178.9 

356 

145.43 

10.2247 

7520,9 

327.87 

182.16 

865.2 

480.7 

782.3 

434.6 

180.0 

358 

149.18 

10.4884 

7714.8 

329.99 

183.34 

863.4 

479.7 

780.4 

433.6 

181.1 

360 

153.01 

10.7577 

7912.9 

332.10 

184.51 

861.7 

478.8 

778.6 

432.6 

182.2 

362 

156.92 

11.0326 

8115.1 

334.21 

185.69 

860.0 

477.8 

776.8 

431.6 

183.3 

364 

160.91 

11.3131 

8321 . 5 

336.33 

186.86 

858.3 

476.9 

775.1 

430.6 

184.4 

366 

164.97 

1 1 . 5985 

8531 . 4 

338.46 

188.05 

856.5 

475.9 

773.2 

429.6 

185.6 

368 

169.11 

1 1 . 8896 

8745.5 

340.58 

189.23 

854.8 

474.9 

771.4 

428.6 

186.7 

370 

173.33 

12.1863 

8963.8 

342.71 

190.41 

853.0 

473.9 

769.5 

427.5 

187.8 

372 

177.63 

12.4886 

9186.1 

344.84 

191 .59 

851.2 

472.9 

767.7 

426.5 

188.9 

374 

182.01 

12.7966 

9412.6 

346.97 

192.78 

849.5 

472.0 

765.9 

425.5 

190.0 

376 

186.48 

13.1108 

9643.8 

349.11 

193.97 

847.7 

471.0 

764.0 

424.5 

191.1 

378 

191.03 

13.4307 

9879,1 

351 . 25 

195.15 

845.9 

470.0 

762.2 

423.5 

192.2 

380 

195.70 

13.7591 

10120.6 

353.39 

196.34 

844.1 

469.0 

760.3 

422.4 

193.3 

382 

200. 44 

14.0923 

10365.8 

355. 53 

197.53 

842.3 

468.0 

758.4 

421.4 

194.4 

384 

205.26 

14.4312 

10615,0 

357.68 

198.73 

840.4 

467.0 

756.5 

420.4 

195.6 

386 

210.18 

14.7771 

10869.5 

359.83 

199.92 

838.6 

466.0 

754.6 

419.3 

196.7 

388 

215.19 

15.1294 

11128.6 

361 . 98 

201.12 

836.7 

464.9 

732.7 

418.2 

197.8 

390 

220.29 

15.4879 

11392.3 

364.14 

202.32 

834.9 

463.9 

7W.8 

417.2 

198.9 

392 

225.49 

15.8535 

11661.2 

366.29 

203.51 

833.0 

462.8 

748.9 

416.1 

200.0 

394 

230.79 

16.2262 

11935,3 

368.45 

204.71 

831 .2 

461.8 

747.1 

415.0 

201.1 

396 

236.18 

16.6051 

12214.0 

370.62 

205.92 

829.3 

460.8 

745.1 

414.0 

202.2 

398 

241.66 

16.9904 

12497.4 

372.79 

207.12 

827.4 

459.7 

743.2 

412.9 

203.3 

400 

247.25 

17.3834 

12787 

374.96 

208.3 

825.5 

458.6 

741.3 

411.8 

204.4 

405 

261.67 

18.3972 

13532 

380.40 

211.4 

820.6 

455.9 

736.3 

409.0 

207.2 

410 

276.72 

19.4554 

14311 

385.86 

214.4 

815.8 

453.3 

731 .4 

406.4 

210.0 

415 

292.44 

20.5606 

15124 

391.34 

217.4 

810.8 

450.5 

726.3 

403.6 

212.8 

420 

308.82 

21.7122 

15971 

396.84 

220.5 

805.8 

447.7 

721.3 

400.8 

215.6 

425 

325.91 

22.9138 

16854 

402.36 

223.6 

800.7 

444.9 

716.2 

396.9 

218.3 

430 

343.71 

24.1652 

17775 

407.91 

226.6 

795.5 

442.0 

711.0 

395.0 

221.1 

435 

36^. 27 

25.4701 

18735 

413.48 

229.7 

790.2 

439.0 

705.7 

392.1 

223.9 

440 

381.59 

26.8284 

19734 

419.07 

232.8 

784.9 

436.1 

700.6 

389.2 

226.7 

445 

401.70 

28.2423 

20774 

424.68 

236.0 

779.4 

433.0 

695.0 

386.1 

229.4 

450 

422.61 

29.7124 

21855 

430.3 

239.1 

773.8 

429.9 

689.6 

383.1 

232.2 

455 

444.35 

31.2409 

22980 

436.0 

242.2 

768.1 

426.8 

683.9 

380.0 

235.0 

460 

466.94 

32.8292 

24148 

441.7 

245.4 

762.3 

423.5 

678.3 

376.8 

237.8 




SATURATED STEAM 
ENGLISH UNITS 
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Heat equivalent Saturated vapor 

of external Specific vol- Density 

work ume 


1 Temperatur 

1 Degrees 

Fahrenheit. 

> B.T.U. per 
•< pound. 

s i , 
si 
6^ 

Apv 

^ Entropy of 
the liquid. 

cn Entropy of 
cJJ* vaporization 

2 o 

a®* 

Vg 

Cubic meter 
ciq per kilogram 

Pounds per 
cubic foot. 

10 V 

S.2 

ll 

III 

l&f 

t 

322 

81.231 

45. 13 

0.4665 

1.1423 

4.781 

0.2985 

0.2092 

3.350 

161 .V 

324 

81 . 347 

45.20 

0.4691 

1.1374 

4.656 

0.2906 

0.2148 

3.441 

162.2 

326 

81.455 

45.26 

0.4718 

1.1325 

4.534 

0.2830 

0.2206 

3.534 

163.3 

328 

81 . 548 

45.31 

0.4744 

1.1276 

4.417 

0.2757 

0.2264 

3.627 

164.4 

330 

81 . 654 

45.37 

0.4770 

1.1227 

4.303 

0.2686 

0.2324 

3.723 

165.6 

332 

81 . 766 

45.43 

0.4797 

1 .1179 

4.192 

0.2617 

0.2386 

3.821 

166.7 

334 

81.875 

45.49 

0.4823 

1.1130 

4.086 

0.2551 

0.2447 

3.920 

167.8 

336 

81.974 

45.54 

0.4849 

1.1082 

3.982 

0.2486 

0.2511 

4.023 

168.9 

338 

82.093 

45.61 

0.4875 

1.1034 

3.882 

0.2423 

0.2576 

4.127 

170.0 

340 

82.184 

45.66 

0.4901 

1 . 0986 

3.784 

0.2362 

0.2643 

4.234 

171.1 

342 

82.300 

45.73 

0.4927 

1 . 0938 

3.690 

0.2304 

0.2710 

4.340 

172.2 

344 

82.396 

45.78 

0.4953 

1 . 0890 

3.598 

0.2246 

0.2780 

4.452 

173.3 

346 

82.498 

45.84 

0.4979 

1 . 0843 

3.509 

0.2191 

0.2850 

4.564 

174.4 

348 

82.576 

45.88 

0.5005 

1 . 0796 

3.422 

0.2136 

0.2922 

4.682 

175.6 

350 

82.688 

45.94 

0.5031 

1.0748 

3.338 

0. 2084 

0.2996 

4.798 

176.7 

352 

82.761 

45.98 

0.5057 

1 . 0701 

3.257 

0.2033 

0.3070 

4.919 

177.8 

354 

82.846 

46.03 

0.5082 

1 . 0654 

3.178 

0.1984 

0.3147 

5.040 

178.9 

356 

82.926 

46.07 

0.5108 

1.0607 

3.101 

0.1936 

0.3225 

5.165 

180.0 

358 

82.995 

46.11 

0.5134 

1 .0560 

3.026 

0.1889 

0.3305 

5.294 

181 .1 

360 

83.088 

46,16 

0.5160 

1.0514 

2.954 

0.1844 

0.3385 

5.423 

182.2 

362 

83.151 

46.20 

0.51 85 

1.0467 

2.884 

0.1800 

0.3467 

5.556 

183.3 

364 

83.241 

46.25 

0.5211 

1 . 0421 

2,815 

0.1757 

0.3552 

5.692 

184.4 

366 

83.328 

46.30 

0.5237 

1 . 0374 

2,749 

0.1716 

0.3638 

5.824 

185.6 

368 

83.386 

46.33 

0.5262 

1 . 0328 

2.684 

0.1676 

0.3726 

5.967 

186.7 

370 

83.479 

46.38 

0.5288 

1 . 0282 

2.622 

0.1637 

0.3814 

6.109 

187.8 

372 

83.546 

46.42 

0.5313 

1.0236 

2.561 

0.1599 

0.3905 

6.254 

188.9 

374 

83.620 

46.46 

0.5339 

1 .0190 

2.502 

0.1562 

0.3997 

6.402 

190.0 

376 

83.673 

46.49 

0.5364 

1.0144 

2.444 

0.1526 

0.4092 

6.553 

191.1 

378 

83.736 

46.52 

0. 5390 

1 .0098 

2.388 

0.1491 

0.4189 

6.707 

192.2 

380 

83.793 

46.56 

0.5415 

1.0053 

2.333 

0.1456 

0.4286 

6.868 

193.3 

382 

83.857 

46.59 

0.5440 

1 . 0008 

2.280 

0.1423 

0.4386 

7.027 

194.4 

384 

83.900 

46.61 

0.5466 

0.9962 

2.228 

0.1391 

0.4488 

7.189 

195.6 

386 

83.967 

46.65 

0.5491 

0.9917 

2.178 

0.1360 

0.4591 

7.353 

196.7 

388 

84.018 

46.68 

0.5516 

0.9872 

2.129 

0.1329 

0.4697 

7.524 

197.8 

390 

84.058 

46.71 

0.5542 

0.9826 

2,0816 

0.1300 

0.4804 

7.692 

198.9 

392 

84.107 

46.73 

0.5567 

0.9782 

2.0352 

0.1271 

0.4914 

7.868 

200.0 

394 

84.142 

46.75 

0.5592 

0.9737 

1 . 9898 

0.1242 

0.5026 

8.052 

201.1 

396 

84.163 

46.76 

0.5617 

0.9692 

1.9453 

0.1214 

0.5141 

8.237 

202.3 

398 

84.194 

46.78 

0.5642 

0.9647 

1.9023 

0.1188 

0.5257 

8.418 

203.3 

400 

84.239 

46.80 

0.5668 

0.9602 

1.8608 

0.1162 

0.537 

8.606 

204,4 

405 

84.346 

46.86 

0.5730 

0.9491 

1.7615 

0.1100 

0.568 

9.091 

207.2 

410 

84.412 

46.90 

0.5792 

0.9381 

1.6681 

0.1041 

0.599 

9.606 

210.0 

415 

84.458 

46.92 

0.5854 

0.9271 

1 . 5804 

0.09866 

0.633 

10.14 

212.8 

420 

84.488 

46.94 

0.5916 

0.9161 

1.4982 

0.09353 

0.663 

10.69 

215.6 

425 

84.522 

46.96 

0.5978 

0.9052 

1.4212 

0.08872 

0.704 

11.27 

218.3 

430 

84.517 

46.96 

0.6039 

0.8942 

1.3486 

0.08419 

0.742 

11.88 

221.1 

435 

84.491 

46.94 

0.6101 

0.8833 

1 . 2802 

0.07992 

0.781 

12.51 

223.9 

440 

84.445 

46.92 

0.6162 

0.8724 

1,2158 

0.07590 

0.823 

13.18 

226.7 

445 

84.371 

46.88 

0.6224 

0.8616 

1.1550 

0.07210 

0.866 

13.87 

229,4 

450 

84.173 

46.77 

0.6284 

0.8507 

1.0977 

0.06853 

0.911 

14.59 

232.2 

455 

84.165 

46.76 

0.6346 

0.8398 

1.0436 

0.06515 

0.958 

15.35 

235.0 

460 

84.031 

46.69 

0.6407 

0.8290 

0.9927 

0.06197 

1.007 

16.14 

237,8 
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PROPERTIES OF 
METRIC AND 


Pressure 


III 

u 



II 

In 

gAa 

«£& 



Sol 


Of the liquid 


Heat 



Eq^valent 
of internal 
work of evapn. 


Sd 

il II 

( 3-3 


I® 


t 

P 

_ P . 

. P _ 

hf 

hf 

hfg 

hfg 

P 

P 

t 

465 

490.40 

34.4786 

25361 

447.4 

248.6 

756.4 

420.3 

672.5 

373.7 

240.6 

470 

514.76 

36.1912 

26621 

453.2 

251.8 

750.3 

416.9 

666.6 

370.4 

243.3 

475 

540.04 

37.9686 

28445 

459.1 

255.1 

744.1 

413.4 

660.6 

367.0 

246.1 

480 

566.26 

39.8120 

29284 

465.0 

258.4 

737.8 

409.9 

654.5 

363.6 

248.9 

485 

593.47 

41.7251 

30691 

470.9 

261.6 

731.3 

406.3 

648.3 

360.2 

251.7 

490 

621.67 

43.7078 

32150 

477.0 

265.0 

724.7 

402.6 

642.0 

356.6 

254.4 

495 

650.87 

45.7607 

33660 

483.0 

268.4 

718.0 

398.9 

635.6 

353.1 

257.2 

500 

681 . 09 

47.8854 

35223 

489.1 

271.7 

711.1 

395.1 

629.0 

349.5 

260.0 

505 

712.40 

50.0867 

36842 

495.3 

275.2 

704.1 

391.2 

622.4 

345.8 

262.8 

510 

744.74 

52.3604 

38514 

501.6 

278.7 

696.9 

387.2, 

615.6 

342.0 

265,6 

515 

778.16 

54.7101 

40243 

507.8 

282.1 

689.6 

383.1 

608.7 

338.2 

268.3 

520 

812.72 

67.1399 

42030 

514.2 

285.7 

682.1 

379.0 

601.7 

334.3 

271.1 

525 

848.43 

59.6506 

43877 

520.5 

289.2 

674.6 

374.8 

694.7 

330.4 

273.9 

530 

885.31 

62. 2435 

45784 

527.0 

292.8 

666.8 

370.5 

587.5 

326.4 

276.7 

535 

923.39 

64.9208 

47753 

533.4 

296.4 

659.0 

366.1 

580.2 

322.3 

279.4 

540 

962.73 

67.6867 

49788 

540.0 

300.0 

651.0 

361.7 

672.8 

318.2 

282.2 

545 

1003.4 

70. 5460 

51891 

546.6 

303.7 

642.8 

357.1 

665.2 

314.0 

285.0 

550 

1045.4 

73.4989 

54063 

553.2 

307.4 

634.5 

352.5 

557.5 

309.7 

287.8 

555 

1088.7 

76.5432 

56302 

560.0 

311.1 

626.1 

347.9 

649.8 

305.5 

290.6 

560 

1133.4 

79.6860 

58614 

566.7 

314.9 

617.5 

343.1 

641.9 

301.1 

293.3 

565 

1179.7 

82.9412 

61008 

673.6 

318.7 

608.7 

338.2 

533.9 

296.6 

296.1 

570 

1227.6 

86.3089 

63485 

580.4 

322.5 

599.7 

333.2 

525.7 

292.1 

298.9 

575 

1276.7 

89.7609 

66025 

587.4 

326.4 

590.6 

328.1 

617.4 

287.4 

301.7 

580 

1327.2 

93.3115 

68636 

594.4 

330.2 

581.3 

323.0 

508.9 

282.8 

304.4 

585 

1379.2 

96.9674 

71325 

601.5 

334.2 

571.8 

317.7 

500.3 

278.0 

307.2 

590 

1432.7 

100.729 

74092 

608.7 

338.2 

562.2 

312.4 

491.6 

273.2 

310.0 

595 

1487.8 

104.603 

76942 

615.9 

342.2 

552.3 

306.9 

482.7 

268.2 

312.8 

600 

1544.6 

108.596 

79879 

623.2 

346.2 

542.3 

301.3 

473.7 

263.2 

315.6 

605 

1603.0 

112.702 

82899 

630.6 

350.4 

532.0 

295.6 

464.5 

258.1 

318.3 

610 

1663.2 

116.935 

86012 

638.0 

354.5 

521.4 

289.7 

455.0 

252.8 

321.1 

615 

1725.1 

121.287 

89214 

645.6 

358.7 

510.5 

283.6 

445.3 

247.4 

323.9 

620 

1788.8 

125.765 

92508 

653.4 

363.0 

499.2 

277.4 

435.2 

241.9 

326.7 

625 

1854.4 

130.377 

95900 

661.3 

367.4 

487.3 

270.7 

424.7 

235.9 

329.4 

630 

1921.9 

135.123 

99391 

669.5 

372.0 

474.8 

263.8 

413.6 

229.8 

332.2 

635 

1991.4 

140.009 

102985 

677.9 

376.6 

461.7 

256.5 

402.0 

223.3 

335.0 

640 

2062.8 

145.029 

106678 

686.6 

381.5 

447.9 

248.9 

389.8 

216.6 

337.8 

645 

2136.0 

150.176 

110463 

695.7 

386.5 

433.2 

240.7 

376.9 

209.4 

340.6 

650 

2211.4 

155.477 

114363 

705.2 

391.8 

417.7 

232.1 

363.3 

201.8 

343.3 

655 

2289.0 

160.933 

118376 

715.0 

397.3 

401.2 

222.9 

348.7 

193.8 

346.1 

660 

2368.6 

166.529 

122492 

725.3 

403.0 

383.6 

213.1 

333.3 

185.2 

348.9 

665 

2450.3 

172.273 

126717 

736.1 

409.0 

364.7 

202.6 

316.8 

176.0 

351.7 

670 

2534.2 

178.172 

131056 

747.5 

415.3 

344.4 

191.3 

299.1 

166.1 

354.4 

675 

2620.6 

184,247 

135524 

759.6 

422.0 

322.5 

179.2 

280.1 

155.7 

357.2 

680 

2709.7 

190.511 

140132 

772.6 

429.3 

298.5 

165.8 

259.4 

144.0 

360.0 

685 

2801.7 

196.979 

144890 

786.9 

437.2 

271.8 

151.0 

236.3 

131.2 

362.8 

690 

2896.8 

203.665 

149808 

803.0 

446.1 

241.2 

134.0 

209.6 

116.5 

365.6 

695 

2994.9 

210.562 

154881 

822.0 

456.7 

204.6 

113.7 

177.8 

98.8 

368.3 

700 

3096.4 

217.699 

160130 

846.3 

470.2 

157.0 

87.2 

136.8 

76.0 

371.1 

705 

3202.0 

225.123 

165591 

888.3 

493.5 

73.4 

40.8 

65.4 

36.4 

373.9 

706.1 

3226.0 

226.810 

166832 

925.0 

513.9 

0 

0 

0 

0 

374.4 


Centigrade 




SATURATED STEAM 
ENGLISH UNITS 


1461 



Heat equivalent 
of external 




Saturated 

vapor 




Specific vol- 

Density 


work 




ume 

Temperature 

Degrees 

Fahrenheit. 

B.T.U. per 
pound. 

Calories per 
kilogram. 

Entropy of 
the liquid. 

Entropy of 
vaporization. 

Cubic feet 
per pound. 

Cubic meters 
per kilogram. 

Pounds per 
cubic foot. 

Kilograms per 
cubic meter. 



t 

Apv 

Apv 

Sf 

Sfg 

vg _ 




t 

465 

83.890 

46.61 

0.6468 

0.8180 

0.9446 

0.05897 

1.059 

16.96 

240.6' 

470 

83.715 

46.51 

0.6530 

0.8071 

0.8991 

0.05613 

1.112 

17.82 

243.3 

475 

83.512 

46.40 

0.6592 

0.7962 

0.8560 

0.05344 

1.168 

18.71 

246.1 

480 

83.272 

46.27 

0.6654 

0.7852 

0.8151 

0.05087 

1.227 

19.66 

248.9 

485 

83.015 

46.12 

0.6716 

0.7742 

0.7764 

0.04847 

1.288 

20.63 

251 . 7 

490 

82.728 

45.96 

0 . 6779 

0.7632 

0.7398 

0.04618 

1.352 

21 .65 

254.4 

495 

82.425 

45.80 

0.6842 

0.7521 

0.7050 

0.04401 

1.418 

22.72 

257.2 

500 

82.082 

45.60 

0.6904 

0.7410 

0.6721 

0.04195 

1.488 

23.84 

260.0 

505 

81.705 

45.40 

0.6968 

0.7299 

0.6408 

0.04000 

1.560 

25.00 

262.8 

510 

81 . 309 

45.18 

0.7031 

0.7187 

0.6110 

0.03814 

1.637 

26.22 

265.6 

515 

80. 856 

44.92 

0.7094 

0.7075 

0.5826 

0.03637 

1.716 

27.50 

268.3 

520 

80.374 

44.66 

0.7158 

0.6963 

0.5557 

0.03469 

1.800 

28.83 

271.1 

525 

79.873 

44.38 

0.7222 

0.6851 

0.5301 

0.03309 

1.886 

30.22 

273.9 

530 

79.333 

44.08 

0.7286 

0.6738 

0.5058 

0.03158 

1.977 

31.67 

276.7 

535 

78.819 

43.79 

0. 7350 

0.6625 

0.4828 

0.03014 

2.071 

33.18 

279.4 

540 

78.240 

43.47 

0.7414 

0.6512 

0.4610 

0.02878 

2.169 

34.75 

282.2 

545 

77.648 

43.14 

0.7478 

0.6399 

0.4401 

0.02747 

2.272 

36.40 

285.0 

550 

76.992 

42.78 

0.7543 

0,6285 

0.4201 

0.02623 

2.380 

38.12 

287.8 

555 

76.295 

42.39 

0.7607 

0.6170 

0.4010 

0.02503 

2.494 

39.95 

290.6 

560 

75.570 

41.99 

0.7672 

0.6056 

0.3828 

0.02390 

2.612 

41.84 

293.3 

565 

74.817 

41.67 

0.7737 

0.5940 

0.3654 

0.02281 

2.737 

43.84 

296. 1 

570 

74.041 

41.14 

0.7802 

0.5825 

0.3488 

0.02177 

2.867 

45.93 

298.9 

575 

73.224 

40.68 

0.7867 

0.5709 

0.3330 

0.02079 

3.003 

48.10 

301.7 

580 

72.389 

40.22 

0.7932 

0.5592 

0.3180 

0.01985 

3.145 

50.38 

304.4 

585 

71 . 527 

39.74 

0.7998 

0.5474 

0.3037 

0.01896 

3.293 

52.74 

307.2 

590 

70.592 

39.22 

0.8064 

0.5356 

0.2900 

0.01810 

3.448 

55.25 

310.0 

595 

69.619 

38.68 

0.8131 

0.5237 

0.2769 

0.01729 

3.611 

57.84 

312.8 

600 

68.592 

38.11 

0.8198 

0.5118 

0.2642 

0.01649 

3.785 

60.64 

315.6 

605 

67,538 

37.52 

0.8265 

0.4997 

0.2522 

0.01574 

3.965 

63.53 

318,3 

610 

66.414 

36.90 

0.8332 

0.4875 

0.2406 

0.01502 

4.156 

66.58 

321.1 

615 

65.217 

36.23 

0.8401 

0.4751 

0.2294 

0.01432 

4.359 

69.83 

323.9 

620 

63.952 

35.53 

0.8470 

0,4623 

0.2186 

0.01365 

4.575 

73.26 

326.7 

625 

62.594 

34.78 

0.8540 

0.4493 

0.2082 

0.01300 

4.803 

76.92 

329.4 

630 

61.175 

33.99 

0.8612 

0.4358 

0.1982 

0.01237 

5.045 

80.84 

332.2 

635 

59.667 

33,15 

0.8686 

0.4218 

0.1885 

0.01177 

5.305 

84.96 

335.0 

640 

58.068 

32.26 

0.8763 

0.4073 

0.1791 

0.01106 

5.583 

90.42 

337.8 

645 

56.296 

31 .28 

0.8842 

0.3922 

0.1699 

0.01061 

5.885 

94.25 

340.6 

650 

54.439 

30.25 

0.8924 

0.3764 

0.1610 

0.01005 

6.211 

99.50 

343.3 

655 

52.454 

29.14 

0.9009 

0.3599 

0.1522 

0.009502 

6.570 

105.2 

346.1 

660 

50.292 

27.94 

0.9097 

0.3426 

0.1437 

0.008971 

6.959 

111.5 

348.9 

665 

47.902 

26.61 

0.9190 

0.3243 

0.1353 

0.008447 

7.391 

118.4 

351.7 

670 

45.278 

25.16 

0.9287 

0.3049 

0.1269 

0.007922 

7.880 

126.2 

354.4 

675 

42.362 

23.54 

0.9389 

0.2842 

0.1186 

0.007404 

8.432 

135. 1 

357.2 

680 

39.141 

21 .75 

0.9499 

0.2619 

0.1102 

0.006880 

9.075 

145.3 

360.0 

685 

35.547 

19.75 

0.9620 

0.2374 

0.1019 

0.006361 

9.814 

157.2 

362.8 

690 

31 . 557 

17.53 

0.9755 

0.2098 

0.0936 

0.005843 

10.68 

171.1 

365.6 1 

695 

26.754 

14.86 

0.9914 

0.1772 

0.0848 

0.005294 

11.79 

188.9 

368.3 

700 

20.216 

11.23 

1.0117 

0.1354 

0.0747 

0.004663 

13.39 

214.5 

371 . 1 

705 

7.995 

4.44 

1 . 0472 

0.0630 

0.0597 

0.003727 

16.75 

268.3 

373.9 1 

706.1 

0 

0 

1 . 0786 

0 

0.0522 

0.003259 

19.16 

306.8 

374.4 
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ORTHOBARIC DENSITIES OR VOLUMES OF VARIOUS SUBSTANCES 


1 

Acetic Acid 

GH3CO2H 

1 

1 ®C atra d liq., g/cc d tap, g/cc | 

118. 5(/) 

1.000 

0.9380 

0.003150 

120 

1.058 

0.9362 

0.003271 

130 

1.426 

0.9235 

0.004275 

140 

1.884 

0.9091 

0.005515 

150 

2.452 

0.8963 

0.00703 

160 

3.149 

0.8829 

0.00887 

170 

3.994 

0.8694 

0.01084 

180 

5.014 

0.8555 

0.01370 

190 

6.233 

0.8413 

0.01681 

200 

7.682 

0.8265 

0.02052 

210 

9.391 

0.8109 

0.02488 

220 

11.39 

0,7941 

0.03021 

230 

13.73 

0.7764 

0.03626 

240 

16.42 

0.7571 

0.04327 

250 

19.52 

0.7364 

0.05163 

260 

23.07 

0.7136 

0.06165 

270 

27.11 

0.6900 

0.07365 

280 

31 .67 

0.6629 

0.0883 

290 

36.79 

0.6334 

0.1073 

300 

42.54 

0.5950 

0.1331 

310 

48.93 

0.5423 

0.1718 

320 

56.01 

0.4615 

0.2417 

321.6 

57.21 

0.3506 

0.3506 

AoetAine CH 3 GOGH 3 

®G atm d liq, g/cc d vap, g/cc 

56.1(0 

1.000 

0,750 

0.002 

60 

1.14 

0.746 

0.003 

70 

1,58 

0.734 

0.003 

80 

2.12 

0,719 

0.004 

90 

2.81 

0.706 

0.005 

100 

3.67 

0.693 

0.007 

110 

4.74 

0.679 

0,009 

120 

6.01 

0.665 

0.011 

130 

7.53 

0.650 

0.013 

140 

9.33 

0.634 

0.016 

150 

11.5 

0.618 

0.020 

160 

13.9 

0.601 

0.024 

170 

16.6 

0.588 

0.030 

180 

20.0 

0.568 

0.039 

190 

23.8 

0.540 

0.050 

200 

28.0 

0.514 

0.065 

210 

32.7 

0.482 

0.085 

220 

38.1 

0.443 

0.110 

230 

44.1 

0.393 

0.152 

235 

47.0 

0,268 

0.268 


Acetonitrile 

CHiGN 


1 °G atm d liq, g/cc d vap , g/cc | 

80(/) 


0.717 

0.001 

90 


0.706 

0.002 

100 


0.694 

0,002 

110 


0.682 

0.003 

120 


0.670 

0.004 

130 


0.658 

0.005 


I 

Acetonitrile 

GH3GN 

1 

i C° atm d liq, g/cc dvap, g/cc\ 

140 


0.646 

0.007 

150 


0.633 

0.009 

160 


0.620 

0.011 

170 


0.605 

0.013 

180 


0.590 

0.015 

190 


0.573 

0.018 

200 


0.555 

0.022 

210 


0.536 

0.027 

220 


0.514 

0.034 

230 


0.492 

0.042 

240 


0.467 

0.053 

250 


0.439 

0.068 

260 


0.399 

0.091 

270 


0.342 

0.139 

274.7 


0.240 

0.240 


Acetylene 

C2II2 


®G 

atm d liq, g/cc 

d vap, g/cc 

-84.0(s) 

1.00 



-81 .5(t.p) 

1 .20 

0.618 

0.0021 

-70(7) 

2.20 

0.601 

0.0036 

-60 

3.48 

0.585 

0.0056 

-50 

5.3 

0.568 

0.0085 

-40 

7.7 

0.551 

0.012 

-30 

10.9 

0.532 

0.017 

-20 

14.9 

0.512 

0.024 

-10 

20.0 

0.490 

0.033 

0 

26.3 

0.464 

0.045 

+10 

33.9 

0.435 

0.060 

20 

43.1 

0.400 

0.082 

30 

54.1 

0.346 

0.12^ 

36.0 

61.7 

0.230 

0.230 


Ammonia 

NII3 


1 °G atm V liq, cc/g V vap, cc/g | 

-75(7) 

0.0738 

1 . 3681 

12781 

-70 

0.1078 

1.3788 

8976.2 

-65 

0.1541 

1.3898 

6429.9 

-60 

0.2161 

1 .4010 

4690.3 

-55 

0.2977 

1 .4126 

3479.0 

-50 

0.4034 

1 . 4245 

2620.7 

-45 

0.5383 

1 . 4367 

2002.4 

-40 

0.7083 

1 .4493 

1550.2 

-35 

0.9197 

1 .4623 

1214.8 

-30 

1.1799 

1 . 4757 

962.82 

-25 

1.4963 

1 . 4895 

771.06 

-20 

1.8774 

1 . 5037 

623.48 

-15 

2.3322 

1 .5185 

508.68 

-10 

2.8703 

1 . 5338 

418.46 

- 5 

3.5020 

1.5496 

346.90 

0 

4.2380 

1 . 5660 

289.62 

+ 6 

6.0895 

1 . 5831 

243.39 

10 

6.0685 

1 . 6008 

205.79 

15 

7.1875 

1.6193 

. 174.97 

20 

8.4585 

1 .6386 

149.53 
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ORTHOBARIC DENSITIES OR VOLUMES OF VARIOUS SUBSTANCES 



atm 

V liq, CC/g 

V vap, cc/g 

25 

9.8955 

1.6588 

128.40 

30 

11 .512 

1 . 6800 

110.73 

35 

13.321 

1 . 7023 

95.865 

40 

15.339 

1 . 7257 

83.290 

45 

17.580 

1 .7504 

72.594 

50 

20.059 

1.7766 

63.448 

55 

22.793 

1 . 8044 


60 

25.797 

1.8341 

48.8 

65 

29.089 

1 . 8658 


70 

32.687 

1 . 9000 

37.7 

75 

36.626 

1 . 9370 


80 

40.902 

1 .9774 

29.3 

85 

45.539 

2.0217 


90 

50.558 

2.0708 

22.8 

95 

55.977 

2. 1258 


100 

61.816 

2.1885 

17.6 

105 

68.096 

2.2612 


110 

74.837 

2.3478 


115 

82.064 

2.4548 


120 

89 . 802 

2.5948 


125 

98.075 

2.7979 


130 

106.913 

3.1769 


132.9 

112.3 

4.2830 

4 . 2830 

I Argon A * j 


-183. 16(/) 


1 . 37396 

0.00801 

-175.39 


1 . 32482 

0.01457 

-161.23 

7.4332 

1.22414 

0.03723 

-150.76 


1 .13851 

0.06785 

-135.51 


0.97385 

0.15994 

-125.17 


0.77289 

0.29534 

-122.44 

47.996 

0.53078 

0.53078 

1 Benzene CeUg | 

°C 

atm 

d liq, g/cc 

d vap, g/cc 

80. 2(/) 

1 .000 



90 

1.326 

0.8041 

0.0036 

100 

1.757 

0.7927 

0.0047 

110 

2.290 

0.7809 

0.0060 

120 

2.934 

0.7692 

0.0077 

130 

3.71 

0.7568 

0.0096 

140 

4.63 

0.7440 

0.0118 

150 

5.70 

0.7310 

0.0144 

160 

6.97 

0.7185 

0.0173 

170 

8.40 

0.7043 

0.0209 

180 

10.03 

0.6906 

0.0249 

190 

11.90 

0.6758 

0.0298 

200 

14.01 

0.6605 

0.0355 

210 

16.38 

0.6432 

0.0421 

220 

19.11 

0.6255 

0.0502 

230 

22.13 

0.6065 

0.0598 

240 

25.46 

0.5851 

0.0714 

250 

29.21 

0.5609 

0.0855 

260 

33.36 

0.5328 

0.1038 



Benzene 

CeHe 


°C 

atm dliq, g/cc 

d vap, g/cc 

270 

37.96 

0.4984 

0.1287 

280 

43.16 

0.4514 

0.1660 

288.5 

47.90 

0.3045 

0.3045 

Bromobenzene GeHsBr 

atm rf/tg, g/cc dvap, g/cc 

156.15(7) 1.000 



160 

1.11 

1 .2994 

0.0052 

170 

1 .42 

1.2847 

0.0066 

180 

1.78 

1.2697 

0.0081 

190 

2.22 

1.2534 

0.0099 

200 

2.73 

1.2385 

0.0121 

210 

3.32 

1 .2210 

0.0146 

220 

4.02 

1 . 2037 

0.0174 

230 

4.82 

1 .1876 

0.0208 

240 

5.74 

1.1689 

0.0248 

250 

6.79 

1 .1510 

0.0293 

260 

8.00 

1.1310 

0.0343 

270 

9.35 

1.1099 

0.0402 

397 

44.61 

0.4859 

0.4859 


ri-Butyric Acid 

C 3 H 7 GO 2 H 1 

1 atm d liq, g/cc d vap, g/cc | 

160(7) 


0.818 

0.003 

170 


0.807 

0.003 

180 


0.796 

0.004 

190 


0.784 

0.005 

200 


0.771 

0.007 

210 


0.758 

0.009 

220 


0.744 

0.012 

230 


0.730 

0.015 

240 


0.715 

0.018 

250 


0.700 

0.022 

260 


0.685 

0.027 

270 


0.669 

0.032 

280 


0.652 

0.038 ' 

290 


0.633 

0.045 

300 


0.612 

0.053 

355 


0.302 

0.302 

i*o-Butyric Acid C 3 H 7 CO 2 H 
''G atm d liq, g/cc dvap, g/cc 

150(7) 


0.812 

0.003 

160 • 


0.801 

0.004 

170 


0.789 

0.005 

180 


0.777 

0.007 

190 


0.764 

0.009 

200 


0.751 

0.012 

210 


0.737 

0.015 

220 


0.723 

0.018 

230 


0.708 

0.022 

240 


0.692 

0.026 

250 


0.675 

0.032 

260 


0.657 

0.039 
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ORTHOBARIC DENSITIES OR VOLUMES OF VARIOUS SUBSTANCES 


Carbon Disulfide CS 2 

®G atm d liq, g/cc d vap, g/cc 

46.25(0 

1.00 

1.225 


52.17 



0.003559 

53.53 



0.003709 

57.08 



0.004064 

59.95 



0.004452 

64.24 



0.006000 

66.96 



0.005376 

70.10 



0.005797 

75.55 



0.006658 

78.82 



0.007288 

85.03 



0.008361 

99.24 



0.01167 

130.48 



0.02166 

159.10 



0.03484 

171.52 



0.04185 

183.48 



0.05846 

193.05 



0.07309 

209.32 




0.09907 

217.35 



0.1163 

229.46 



0.1420 

262.8 



0.2570 

271 .6 



0.3215 

273.0 

75 

0.3679 

0.3679 

1 Carbon Monoxide CO 1 

®C 

atm 

d liq, g/cc 

i vaP, g/cc 

-192(/) 

1.0 

0.803 

0.0044 

-190 

1.2 

0.794 

0.0054 

-180 

3.2 

0.748 

0.013 

-170 

6.7 

0.697 

0.027 

-160 

12.4 

0.639 

0.046 

-150 

20.9 

0.560 

0.088 

-140 

33.2 

0.420 

0.190 

-139 

35 

0.303 

0.303 

Carbon Tetrachloride CGI 4 

®C atm d liq, g/cc d vap, g/cc 

76.75(0 

1.000 



80 

1.103 

1.4765 

0.0061 

90 

1.463 

1.4554 

0.0080 

100 

1.917 

1.4343 

0.0103 

110 

2.474 

1 .4124 

0.0131 

120 

3.145 

1.3902 

0.0164 

130 

3.947 

1.3660 

0.0204 

140 

4.901 

1.3450 

0.0250 

150 

5.993 

1 . 321 5 

0.0304 

160 

7.283 

1.2983 

0.0365 

170 

8.737 

1 .2734 

0.0437 

180 

10.39 

1.2470 

0.0625 

190 

12.26 

1.2192 

0.0625 

200 

14.39 

1.1888 

0.0742 

210 

16.79 

1.1566 

0.0879 

220 

19.46 

1.1227 

0.1040 

230 

22.46 

1.0857 

0.1232 

240 

26.79 

1 .0444 

0.1464 


I iso 

— Butyric Acid (Cont. ) 


1 ®C atm d liq, g/cc d vap, g/cc\ 

270 


0.638 

0.047 

280 


0.617 

0.056 

290 


0.594 

0.067 

300 


0.569 

0.080 

336 


0.304 

0,304 

Carbon Dioxide COz 

®C atm V liq, cc/g V vap, cc/g 

-56.6(7) 

5.1148 

0.8482 


-56 

5.2485 

0.8496 


-54 

5.7156 

0.8554 


-52 

6.2139 

0.8606 


-60 

6.7446 

0.8658 


-48 

7.3089 

0.8718 


-46 

7.9078 

0.8780 


-44 

8.5426 

0.8834 


-42 

9.2147 

0.8897 


-40 

9.9261 

0.8961 


-38 

10.675 

0.9025 


-36 

11.466 

0.9091 


-34 

12.299 

0.9158 


-32 

13.176 

0.9226 


-30 

14.099 

0.9302 

27.19 

-28 

15.067 

0.9381 

25.40 

-26 

16.084 

0.9452 

23.71 

-24 

17.150 

0.9533 

22.11 

-22 

18.267 

0.9615 

20.62 

-20 

19.437 

0.9699 

19.22 

-18 

20.661 

0.9794 

17.95 

-16 

21.940 

0.9892 

16.78 

-14 

23.277 

0.9990 

15.70 

-12 

24.673 

1 .0091 

14.73 

-10 

26,129 

1 .0194 

13.83 

- 8 

27.648 

1 . 0309 

13,01 

- 6 

29.231 

1.0428 

12.25 

- 4 

30.879 

1.0548 

11.54 

- 2 

32.595 

1.0683 

10.88 

0 

34.379 

1.0810 

10.26 

+ 2 

36.235 

1.0953 

9.68 

4 

38.163 

1.1099 

9.13 

6 

40.166 

1.1261 

8.59 

8 

42.247 

1.1442 

8.06 

10 

44.406 

1.1628 

7.57 

12 

46.648 

1.1834 

7.04 

14 

48.974 

1.2063 

6.58 

16 

51.388 

1.2330 

6.14 

18 

53.895 

1.2626 

5.68 

20 

•56.495 

1.2953 

5.26 

22 

59.197 

1.3351 

4.83 

i 24 

62.006 

1.3831 

4.39 

26 

64.928 

1.4430 

3.97 

28 

67.971 

1.5267 

3.53 

30 

71.143 

1.6722 

3.00 

31.1 

72.947 

2.1547 

2.15 
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ORTHOBARIC DENSITIES OR VOLUMES OF VARIOUS SUBSTANCES 


Carbon Tetrachloride (Cont. ) 


1 °C atm d liq, g/cc d vap, g/cc | 

250 

29.49 

0.9980 

0.1754 

260 

33.60 

0.9409 

0.2146 

270 

38.16 

0.8666 

0.2710 

280 

43.16 

0.7634 

0.3597 

283.15 

45.00 

0.5576 

0.5576 


Chlorine 

Ch 



atm d 

liq, g/cc 

d vap, g/cc 

-34.6(/) 

1.00 

1.561 


-30 

1.23 

1.550 


-20 

1 .84 

1 .524 


-10 

2.61 

1.496 


0 

3.65 

1 .468 

0.0128 

+10 

4.96 

1 .438 

0.0175 

20 

6.57 

1.408 

0.0226 

30 

8.60 

1.377 

0.0300 

40 

11.1 

1.344 

0.0384 

50 

14.1 

1.310 

0.0486 

60 

17.6 

1 .275 

0.0600 

70 

21.6 

1.240 

0.0740 

80 

26.2 

1.199 

0.0910 

90 

31.5 

1 .156 

0.1125 

100 

37.6 

1.109 

0.136 

110 

44.4 

1.059 

0.164 

120 

52.4 

0.998 

0.206 

130 

61.4 

0.920 

0.258 

140 

71 .4 

0.750 

0.405 

144 

76.1 

0.573 

0.573 


Cyclohexane (Cont.) 


Chlorobenzene CellsCI 



C 


80.75(/) 

90 

100 

110 

120 


d liq, g/cc d vap, g/cc 


®G atm d liq, g/cc d vap, g/cc 

130 

3.536 

0.6667 

0.0100 

140 

4.414 

0.6553 

0.0123 

150 

5.447 

0.6435 

0.0150 

160 

6.632 

0.6313 

0.0184 

170 

8.020 



180 

9.586 

0.6060 

0.0265 

190 

11.36 

0.5917 

0.0317 

200 

13.33 

0.5773 

0.0380 

210 

15.56 

0.5614 

0.0450 

220 

18.01 

0.5443 

0.0534 

230 

20.80 

0.5257 

0.0632 

240 

23.87 

0.5058 

0.0746 

250 

27.24 

0.4824 

0.0896 

260 

31 .04 

0.4537 

0,1097 

270 

35.30 

0.4154 

0.1401 

281.0 

40.59 

0.2703 

0.2703 

Diethylamine Nn(C2H5 

)2 


atm 

d liq, g/cc 

d vap, g/cc 

65.4(0 

1.000 

0.668 

0.003 

60 

1 .16 

0.663 

0.003 

70 

1.59 

0.652 

0.004 

80 

2.13 

0.640 

0.005 

90 

2.82 

0.628 

0.006 

100 

3.67 

0.616 

0.008 

110 

4.70 

0.604 

0.011 

120 

5.92 

0.591 

0.014 

130 

7.39 

0.577 

0.018 

140 

9.10 

0.562 

0.022 

150 

11.1 

0.546 

0.028 

160 

13.4 

0.528 

0.035 

170 

15.9 

0.510 

0.043 

180 

18.9 

0.489 

0.053 

190 

22.2 

0.466 

0.065 

200 

25.8 

0.438 

0.080 

210 

30.0 

0.400 

0.103 

220 

34.4 

0.339 

0.150 

223.5 

36.2 

0.246 

0.246 

Kthane G 2 H 6 1 


atm 

d liq, g/cc 

d vap, g/cc 

-88.62 CO 

1 .000 

0.546 

0.00206 

-80 

1.556 

0.535 

0.00311 

-70 

2.471 

0.522 

0.00478 

-60 

3.743 

0.509 

0.00707 

-50 

5.449 

0.496 

0.0101 

-40 

7.672 

0.482 

0.0141 

-30 

10.50 

0.468 

0.0193 

-20 

14.02 

0.453 

0.0260 

-10 

18.34 

0.435 

0.0348 

0 

23.56 

0.416 

0.0463 

+10 

29.83 

0.393 

0.0619 

20 

37.28 

0.363 

0.085 

30 

46.1 

0.30 

0.14 

32.2 

48.2 

0.220 

0.220 
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ORTHOBARIC DENSITIES OR VOLUMES OF VARIOUS SUBSTANCES 


Ethyl Chloride (Cent. ) 


Ethyl Acetate CH 3 CO 2 C 2 H 5 j 

°C atm dlig,g/co dvap, g/cc 

77. 15(0 

1.000 

0.8283 

0.003230 

80 

1.093 

0.8245 

0.003495 

90 

1.494 

0.8112 

0.004677 

f 100 

2.000 

0.7972 

0.006158 

110 

2.630 

0.7831 

0.008006 

120 

3.404 

0.7683 

0.01030 

130 

4.340 

0.7533 

0.01314 

140 

5.461 

0.7378 

0.01650 

150 

6.789 

0.7210 

0.02070 1 

160 

8.349 

0.7033 

0.02577 

17P 

10.17 

0.6848 

0.03165 

180 

12.27 

0.6653 

0.03883 

190 

14.68 

0.6441 

0.04751 

200 

17.45 

0.6210 

0.05797 

210 

20.59 

0.5944 

0.07128 

220 

24.15 

0.5648 

0.08905 

230 

28.16 

0.5281 

0.1131 

240 

32.68 

0.4778 

0.1499 

245 

35.14 

0.4401 

0.1802 

.250.1 

37.80 

0.3077 

0.3077 

Ethyl Alcohol C 2 H 5 OH 
®G atm d liq, g/cc d vap, g/cc 

78.3(0 

1.000 

0.7365 

0.00165 

80 

1.069 

0.7348 

0.00174 

90 

1.562 

0.7251 

0.00250 

100 

2.228 

0.7157 

0.00351 

110 

3.107 

0.7057 

0.00486 

120 

4.243 

0.6925 

0.00658 

130 

5.685 

0.6789 

0.00877 

140 

7.486 

0.6631 

0.01152 

150 

9.700 

0.6489 

0.01488 

160 

12.39 

0.6329 

0.01916 

170 

15.61 

0.6165 

0.02446 

180' 

19.44 

0.5984 

0.03115 

190 

23.94 

0.5782 

0.0397 

200 

29.20 

0.5568 

0.0508 

210 

35.31 

0.5291 

0.0655 

220 

42.38 

0.4958 

0.0854 

230 

50.53 

0.4550 

0.1135 

240 

59.92 

0.3825 

0.1715 

243.1 

63.11 

0.2755 

0.2755 

Ethyl Chloride C 2 H 5 CI 
®C atm dliq,gfcc d vap, g/cc 

12.2(0 

1.00 

0.9060 

0.00285 

20 

1.33 

0.8943 

0.00372 

30 

1.86 

0.8790 

0.00513 

40 

2.55 

0.8633 

0.00692 

50 

3.42 

0.8472 

0.00917 

60 

4.50 

0.8306 

0.0120 

70 

5.82 

0.8134 

0.01 52 

80 

7.41 

0.7958 

0.0190 

90 

9.31 

0.7770 

0.0236 

100 

11.5 

0.7575 

0.0294 



atm 

d liq, g/cc 

d vap, g/cc 

110 

14.2 

0.737 

0.035 

120 

17.2 

0.715 

0.043 

130 

20.7 

0.691 

0.052 

140 

24.7 

0.665 

0.064 

150 

29.2 

0.636 

0.079 

160 

34.3 

0.602 

0.099 

170 

40.1 

0.559 

0.128 

180 

46.6 

0.494 

0.178 

187 

51.6 

0.331 

0.331 


Ethy 

lene C 2 II 4 


°C 

atm 

d liq, g/cc 

d vap, g/cc 

-103. 8(i) 

1.00 

0.569 

0.0022 

-100 

1.24 

0.564 

0.0026 

- 90 

2.10 

0.549 

0.0041 

- 80 

3.35 

0.534 

0.0063 

- 70 

5.07 

0.517 

0.0093 

- 60 

7.38 

0.500 

0.0133 

- 50 

10.4 

0.481 

0.019 

- 40 

14.2 

0.461 

0.025 

- 30 

18.9 

0.439 

0.034 i 

- 20 

24.8 

0.414 

0.046 

- 10 

31.9 

0.384 

0.062 ] 

0 

40.6 

0.345 

0.088 

+ 9.6 

50.6 

0.210 

0.210 
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ORTHOBARIC DENSITIES OR VOLUMES OF VARIOUS SUBSTANCES 


i Ethyl Forraate (Cont.) ] 

°C 


atm 

iltq, g/cc 


100 


3.883 

0.8112 

0.01032 

110 


4.978 

0.7955 

0.01312 

120 


6.290 

0.7796 

0.01657 

130 


7.846 

0.7628 

0.02073 

140 


9.674 

0.7448 

0.02564 

150 


11.80 

0.7257 

0.03164 

160 


14.26 

0.7058 

0.03876 

170 


17.07 

0.6843 

0.04739 

180 


20.28 

0.6610 

0.05747 

190 


23.91 

0.6355 

0.07018 

200 


28.00 

0.6066 

0.08621 

210 


32.59 

0.5724 

0.1073 

220 


37.70 

0.5290 

0.1379 

225 


40.47 

0.5014 

0.1587 

230 


43.39 

0.4635 

0.1890 

235.: 


46.65 

0.3232 

0.3232 

Ethyl Mercaptan CzHsSH 

®C atm d liq, ff/cc d vap, g/cc 

34 

4(0 

1 .000 

0.822 

0.002 

40 


1.21 

0.815 

0.003 

50 


1.66 

0.803 

0.003 

60 


2.22 

0.790 

0.004 

70 


2.95 

0.777 

0.006 

80 


3.84 

0.762 

0.007 

90 


4.92 

0.749 

0.009 

100 


6.24 

0.735 

0.012 

110 


7.80 

0.721 

0.015 

120 


9.64 

0.706 

0.019 

130 


11.8 

0.689 

0.023 

140 


14.3 

0.672 

0.029 

150 


17.2 

0.653 

0.036 

160 


20.5 

0.634 

0.044 

170 


24.2 

0.613 

0.054 

180 


28.2 

0.590 

0.065 

190 


33.0 

0.564 

0.079 

200 


38.2 

0.534 

0.095 

210 


44.1 

0.499 

0.117 

220 


50.5 

0.444 

0.161 

225 

5 

54.2 

0.301 

0.301 


Ethyl Propionate 

C2H5CO2C 

2II5 

1 °C atrn dliq,g/cc d vap, g /vc 

99. 

0 

1 .000 

0.7964 

0.003489 

100 


1.027 

0.7951 

0.003580 

110 


1.383 

0.7823 

0.004748 

120 


1 .828 

0.7692 

0.00620 

130 


2.376 

0.7548 

0.00800 

140 


3.042 

0.7413 

0.01024 

150 


3.840 

0.7267 

0.01292 

160 


4.788 

0.7115 

0.01615 

170 


5.904 

0.6958 

0.02004 

180 


7.206 

0.6795 

0.02469 

190 


8.727 

0.6625 

0.03012 


Ethyl Propionate (Cont. 1 
®C atm d liq, g/cc d vap, g/cc 

200 

10.45 

0.6443 

0.03676 

210 

12.45 

0.6243 

0.04464 

220 

14.73 

0.6027 

0.05435 

230 

17.33 

0.5784 

0.06667 

240 

20.28 

0.5501 

0.08230 

250 

23.62 

0.5181 

0.1030 

260 

27.40 

0.4744 

0 . 1 337 

265 

29.48 

0.4459 

0 . 1 562 

270 

31 .69 

0.4018 

0.1957 

272.9 

33.03 

0.2965 

0.2965 



61.4(/) 

1.000 

0.682 

0.008 

70 

1 .30 

0.672 

0.010 

80 

1.73 

0.659 

0.013 

90 

2.27 

0.646 

0.015 

100 

2.94 

0.633 

0.018 

110 

3.76 

0.620 

0.021 

120 

4.72 

0.607 

0.025 

130 

5.89 

0.593 

0.029 

140 

7.28 

0.579 

0.032 

150 

8.89 

0.564 

0.036 

160 

10.7 

0.548 

0.041 

170 

12.9 

0.530 

0.047 

180 

15.2 

0.511 

0.055 

190 

18.0 

0.491 

0.067 

200 

- 21.2 

0.462 

0.082 

210 

24.8 

0.433 

0.104 

220 

28.8 

0.385 

0.142 

227.4 

32.1 

0.258 

0.258 


Ethyl Sulfide 

(Czlls^zS 



atm 

d liq, g/cc 

d vap, g/cc 

90.3(/) 

1.000 

0.765 

0.003 

100 

1.32 

0.755 

0.003 

no 

1.75 

0.744 

0.004 

120 

2.26 

0.732 

0.005 

130 

2.90 

0.721 

0.006 

140 

3.66 

0.709 

0.008 

150 

4.58 

0.697 

0.009 

160 

5.68 

0.684 

0.011 

170 

6.93 

0.671 

0.013 

180 

8.36 

0.656 

0.017 

190 

10.00 

0.641 

0.022 

200 

12.0 

0.625 

0.027 

210 

14.2 

0.608 

0.034 

220 

16.6 

0.590 

0.041 

230 

19.3 

0.571 

0.050 

240 

22.3 

0.549 

0.061 

250 

25.6 

0.524 

0.075 

260 

29.3 

0.494 

0.094 

270 

33.2 

0.457 

0.121 

280 

37.6 

0.395 

0.175 

283.8 

39.1 

0.279 

0.279 
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ORTHOBARIC DENSITIES OR VOLUMES OF VARIOUS SUBSTANCES 


1 Fluorobenzen© CsHsF | 

®C 

atm 

d liq, g/cc 

d vap, g/cc 

86.2(/) 

1.000 



90 

1.162 

0.9366 

0 . 0038 

100 

1 .549 

0.9233 

0.0050 

110 

2.029 

0.9096 

0 . 0065 

120 

2.566 

0.8955 

0 . 0083 

130 

3.329 

0.8811 

0.0105 

140 

4.171 

0.8665 

0.0131 

150 

5.17 

0.8519 

0.0163 

160 

6.35 

0.8363 

0.0199 

170 

7.68 

0.8203 

0.0241 

180 

9.23 

0.8037 

0 . 0291 

190 

11.02 

0.7857 

0.0350 

200 

13.03 

0.7671 

0.0418 

210 

15.28 

0.7480 

0.0497 

220 

17.83 

0.7265 

0 . 0591 

230 

20.69 

0.7036 

0.0704 

240 

23.90 

0.6789 

0.0840 

250 

27.50 

0.6504 

0.1008 

260 

31.51 

0.6163 

0.1226 

270 

35.99 

0.5739 

0.1535 

280 

41.05 

0.5133 

0.2034 

286.5 

44.61 

0.3541 

0.3541 

Helium He 

®G atm d Hq, g/cc d vap, g/cc 

--271.93(/) 


0.1459 


-271 .64 


0 . 1 460 


-271.21 


0 . 1 462 


-271 .03 


0.1464 


-270.92 


0.1466 


-270.83 


0.1469 

0.001159 

-270.76 


0.1466 

0.001368 

-270.57 


0.1457 

0.002079 

-269.83 


0.1395 

0.006435 

-269.23 


0.1311 

0.01176 

-268.91 


0.1255 

0.01618 

-268.54 


0.1165 

0.02389 

-268.42 


0.1139 

0.02699 

-267.94 

2.261 

0 . 06930 

0.06930 


n-IIeptane 

C7H16 



atm 

d liq, g/cc 

i vap, g/cc 

98.4(/) 

1.000 



100 

1.046 

0.6124 

0.0036 

110 

1.378 

0.6027 

0.0047 

120 

1.799 

0.5926 

0,0061 

130 

2.307 

0.6821 

0.0078 

140 

2.933 

0.5711 

0.0098 

150 

3.664 

0.5598 

0.0122 

160 

4.540 

0.5481 

0.0151 

170 

5.540 

C.5359 

0.0185 

180 

6.566 

0.5232 

0.0224 

190 

8.020 

0.5066 

0.0271 

200 

9.653 

0.4952 

0.0330 

210 

11.31 

0.4793 

0.0401 



220 

13.30 

0.4616 

0.0489 

230 

15.54 

0.4414 

0.0600 

240 

18.14 

0.4177 

0.0745 

250 

21.03 

0.3882 

0.0954 

260 

24.30 

0.3457 

0.1287 

266.85 

26.84 

0.2341 

0.2341 


n-Hex 

ane CeHu 



atm 


68.95(/) 

1 .000 



70 

1 .036 

0.6122 

0.0034 

80 

1.397 

0.6022 

0.0045 

90 

1.851 

0.5918 

0.0058 

100 

2.416 

0.5814 

0.0075 

110 

3.103 

0.5703 

0.0096 

120 

3.921 

0.5588 

0.0120 

130 

4.895 

0.5467 

0.0150 

140 

6.060 

0.5343 

0.0187 

150 

7.382 

0.5207 

0.0230 

160 

8.934 

0.5063 

0.0283 

170 

10.68 

0.4913 

0.0347 

180 

12.70 

0.4751 

0.0423 

190 

13.66 

0.4570 

0.0516 

200 

17.57 

0.4365 

0.0633 

210 

20.50 

0.4124 

0.0790 

220 

23.82 

0.3810 

0.1011 

230 

27.57 

0.3329 

0.1405 

234.8 

29.61 

0.2344 

0.2344 

1 Hydrogen Hz I 


atm 

d liq, g/cc 

d vap, g/cc 

-258. 27</) 


0.07631 

0.00020 

-256.75 


0.07494 

0.00038 

-253.24 


0.07134 

0.00116 

-252.74 

1 .0000 



-249.89 


0.06724 

0.00264 

-245.73 


0.06050 

0.00613 

-243.03 


0.05402 

0.01081 

-240.57 


0.04316 

0.01 922 

-239.91 

12.80 

0.03102 

0.03102 

I 

(ydrogen 

Chloride HCl 



atm 

d liq, g/cc 

d vap, g/cc 

-85.03(0 

1 .00 

1 .191 

0.0025 

-80 

1.32 

1.178 

0.0032 

-70 

2.19 

1 .151 

0.0052 

-60 

3.45 

1.122 

0.0083 

-50 

5.20 

1.093 

0.012 

-40 

7.55 

1 .063 

0.017 

-30 

10.62 

1.031 

0.023 

-20 

14.53 

0.997 

0.032 

-10 

19.43 

0.962 

0.042 

0 

25.46 

0.924 

0.054 

4-10 

32.78 

0.881 

0.072 

20 

41.58 

0.831 

0.097 
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ORTHOBARIC DENSITIES OR VOLUMES OF VARIOUS SUBSTANCES 


Hydrogen Chloride (Cont.) 


atm 


30 

52.08 

40 

64.52 

50 

79.19 

51.6 

81.6 



lodobenzeiio Cells I 



aim 

d liq, g/cc 

d tap, g/cc 

188.45(0 

1 .000 



190 

1 .043 

1 .5639 

0.0059 

200 

1.304 

1 .5470 

0.0073 

210 

1.621 

1 .5297 

0.0089 

220 

2.000 

1 .5124 

0.0108 

230 

2.441 

1 .4941 

0.0130 

240 

2.954 

1.4764 

0.0156 

250 

3.553 

1 .4581 

0.0185 

260 

4.237 

1.4384 

0.0220 

270 

5.020 

1 .4190 

0.0260 

448 

44.61 

0.5814 

0.5814 


°C 

atm 


-161.5 (/) 

1.00 

0.4245 

0.0018 

-160 

1.13 

0.4222 

0.0020 

-150 

2.35 

0.4075 

0.0039 

-140 

4.38 

0.3916 

0.0068 

-130 

7.45 

0.3742 

0.0112 

-120 

11.84 

0.3547 

0.0175 

-110 

17.83 

0.3324 

0.0269 

-100 

25.7 

0.3050 

0.0413 

- 90 

35.9 

0.2668 

0.0665 

- 82.1 

45.8 

0.1615 

0.1615 

1 Methyl Acetate 

CH 3 CO 2 CH 3 1 

1 ®C atm g/oc d vap, g/cc | 

67.16(0 

1.000 

0.8840 

0.002830 

60 

1.104 

0.8800 

0.003076 

70 

1.537 

0.8662 

0.004193 

80 

2.092 

0.8519 

0.005618 

90 

2.791 

0.8374 

0.007440 

100 

3.659 

0.8221 

0.009671 

110 

4.719 

0.8060 

0.01239 

120 

5.998 

0.7893 

0.01570 

130 

7.523 

0.7715 

0.01970 

140 

9.325 

0.7632 

0.02454 

150 

11.43 

0.7339 

0.03026 

160 

13.88 

0.7133 

0.03731 

170 

16.71 

0.6907 

0.04598 

180 

19.95 

0.6671 

0.06682 

190 

23.64 

0.6410 

0.06993 

200 

27.84 

0.6100 

0.08658 

210 

32.66 

0.5741 

0.1091 

220 

37.92 

0.5281 

0.1416 

230 

43.92 

0.4527 

0.2028 

233.7 

46.31 

0.3252 

0.3262 


®C 

atm 

d liq, g/cc 

d vap, g/cc 

64.7(0 

1.000 

0.7510 

0.001222 

70 

1.220 

0.7460 

0.001465 

80 

1.764 

0.7355 

0.002084 

90 

2.494 

0.7250 

0.002907 

100 

3.452 

0.7140 

0.003984 

110 

4.688 

0.7020 

0.005376 

120 

6.255 

0.6900 

0.007142 

130 

8.213 

0.6770 

0.009379 

140 

10.63 

0.6640 

0.01216 

150 

13.57 

0.6495 

0.01562 

160 

17.11 

0.6340 

0.01994 

170 

21.34 

0.6161 

0.02526 

180 

26.35 

0 . 5980 

0.03186 

190 

32.23 

0.5770 

0.04010 

200 

39.08 

0.5530 

0.05075 

210 

47.03 

0.5255 

0.06521 

220 

56.18 

0.4900 

0.08635 

225 

61 .25 

0.4675 

0.1003 

230 

66.67 

0.4410 

0.1187 

235 

72.47 

0.4054 

0.1438 

240.0 

78.67 

0.2722 

0.2722 

1 Methyl n-Butyrate C 3 II 7 CO 2 CH 3 | 

®C 

atm 

d liq, g/ce 

d vap, g/cc 

102.75(7) 

1 .000 

0.8035 

0.003595 

110 

1.245 

0.7945 

0.004374 

120 

1.649 

0.7816 

0.005708 

130 

2.148 

0.7685 

0.007353 

140 

2.756 

0.7551 

0.009294 

150 

3.488 

0.7415 

0.01168 

160 

4.359 

0.7270 

0.01459 

170 

5.386 

0.7122 

0.01807 

180 

6.587 

0.6964 

0.02215 

190 

7.982 

0.6800 

0.02699 

200 

9.593 

0.6633 

0.03268 

210 

11.44 

0.6448 

0.03968 

220 

13.55 

0.6251 

0.04831 

230 

15.96 

0.6018 

0.05848 

240 

18.69 

0.5773 

0.07143 

250 

21.77 

0.5505 

0.08696 

260 

25.25 

0.5166 

0.1091 

270 

29.17 

0.4721 

0.1416 

275 

31.31 

0.4386 

0.1691 

280 

33.58 

0.3812 

0.2201 

281 .3 

34.19 

0.3002 

0.3002 


Methyl wo-Bulyrate C 3 H 7 CQ 2 CH 3 
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ORTHOBARIC DENSITIES OR VOLUMES OF VARIOUS SUBSTANCES 


Methyl Ether (Cont.) 


Methyl wo-Butyrate (Cont. ) 

°C atm d liq, g/cc d vap, g/cc 

160 

5.569 

0.7095 

0.01903 

170 

6.825 

0.6933 

0.02345 

180 

8.280 

0.6767 

0.02869 

190 

9.960 

0.6593 

0 . 03490 

200 

11.89 

0.6411 

0.04228 

210 

14.09 

0.6200 

0.05141 

220 

16.59 

0.5961 

0.06289 

230 

19.43 

0.6690 

0.07722 

240 

22.64 

0.5386 

0.09615 

250 

26.25 

0.5021 

0.1218 

260 

30.32 

0.4495 

0.1623 

265 

32.54 

0.4036 

0.2033 

267.55 

33.72 

0.3012 

0.3012 

1 Methyl Chloride CH3CI | 


atm 

d liq, g/cc 

d vap, g/cc 

—24.0 

1 .00 

0.997 

0.00255 

-20 

1.18 

0.990 

0.00297 

-10 

1.74 

0.973 

0.00427 

0 

2.50 

0.955 

0.00599 

-fio 

3.49 

0.937 

0.00820 

20 

4.75 

0.918 

0.0110 

30 

6.35 

0.898 

0.0145 

40 

8.33 

0.878 

0.0189 

50 

10.7 

0.856 

0.0242 

60 

13.6 

0.832 

0.032 

70 

17.1 

0.809 

0.039 

80 

21.2 

0.783 

0.049 

90 

25.9 

0.756 

0.060 

100 

31.4 

0.725 

0.075 

110 

37.8 

0.690 

0.094 

120 

45.0 

0.647 

0.120 

130 

53.2 

0.592 

0.159 

140 

62.6 

0.497 

0.238 

143.2 

65.8 

0.365 

0.365 

Methyl Ether (CH3)20 
®C atm d liq, g/oc dvap, fs/cc 

-23.7 

1 .000 

0.7222 

0.0024 

-20 

1.17 

0.7174 

0.0027 

-10 

1.74 

0.7040 

0.0039 

0 

2.54 

0.6905 

0.0055 

+10 

3.59 

0.6759 

0.0076 

20 

4.95 

0.6610 

0.0104 

30 

6.62 

0.6455 

0,0142 

40 

8.69 

0.6292 

0.0188 

50 

11.25 

0.6116 

0.0241 

60 

14.27 

0.5932 

0.0306 

70 

17.90 

0.5735 

0.0385 

80 

22.10 

0.5517 

0.0484 

90 

26.9 

0.5257 

0.0623 

100 

32.6 

0.4950 

0.0810 

110 

39.0 

0.4575 

0.1060 

115 

42.6 

0.4350 

0.1222 

120 

46.3 

0.4040 

0.1465 



Methyl Ethyl Ether GHaOCzH 



atm 

d liq, g/cc 

d vap, g/cc 

7.5 

1.000 

0.716 

0.003 

10 

1.10 

0.713 

0.004 

20 

1 .61 

0.700 

0.006 

30 

2.29 

0.687 

0.008 

40 

3.14 

0.672 

0.010 

50 

4.24 

0.658 

0.013 

60 

5.56 

0.644 

0.016 

70 

7.21 

0.628 

0.019 

80 

9.16 

0.612 

0.023 

90 

11.4 

0.596 

0.029 

100 

14.2 

0.579 

0.034 

110 

17.3 

0.560 

0.040 

120 

20.9 

0.540 

0.050 

130 

25.0 

0.516 

0.064 

140 

29.6 

0.487 

0.082 

150 

34.7 

0.450 

0.109 

160 

40.5 

0.401 

0.153 

164.7 

43.4 

0.270 

0.270 

Methyl Formate HCO2CH3 


1 31, 

.9 1.000 

0.9569 

0 . 002468 

! 40 

1.355 

0.9447 

0.003236 

50 

1.903 

0.9294 

0.004456 

60 

2.608 

0.9133 

0.006039 

70 

3.500 

0.8968 

0.008032 

80 

4.610 

0.8803 

0.01049 

90 

5.969 

0.8634 

0.01350 

100 

7.614 

0.8452 

0.01723 

110 

9.582 

0.8264 

0.02160 

120 

11.91 

0.8070 

0.02688 

130 

14.64 

0.7860 

0.03344 

140 

17.83 

0.7638 

0.04124 

150 

21.46 

0.7403 

0.05063 

160 

25.64 

0.7136 

0.06231 

170 

30.40 

0.6844 

0.07634 

180 

35.76 

0.6521 

0.09434 

190 

41 .78 

0.6148 

0.1178 

200 

48.50 

0.5658 

0.1524 

210 

55.95 

0.4857 

0.2188 

214. 

0 59.15 

0.3489 

0.3489 

Methyl Mercaptan CH3SH 


6.0 

1.000 

10 

1.16 

20 

1.68 

30 

2,36 

40 

3.22 

50 

4.33 
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ORTHOBARIC DENSITIES OR VOLUMES OF VARIOUS SUBSTANCES 


Methyl Mercaptan (Cont.) 


°c 

atm 

d liq, g/cc 

d vap, g/cc 

60 

5.68 

0.813 

0.005 

70 

7.36 

0.799 

0.006 

80 

9.33 

0.783 

0.008 

90 

11.7 

0.768 

0.011 

100 

14.5 

0.752 

0.015 

110 

17.6 

0.734 

0.020 

120 

21.3 

0.714 

0.027 

130 

25.5 

0.692 

0.036 

140 

30.3 

0.669 

0.048 

150 

35.7 

0.643 

0.062 

160 

41 .6 

0.612 

0.079 

170 

48.6 

0.577 

0.102 

180 

56.2 

0.535 

0.131 

190 

65.0 

0.477 

0.179 

196.8 

71.4 

0.323 

0.323 


Methyl Propionate C 2 lt 5 C 02 CIl 3 


°G 

aim 

d liq, g/cc 

d vap, g/cc 

79.7 

1 .000 

0.8412 

0.003173 

80 

1 .006 

0.8408 

0.003199 

90 

1.379 

0.8273 

0.004301 

100 

1 .851 

0.8137 

0 . 00571 4 

110 

2.440 

0.7996 

0.007446 

120 

3.165 

0.7852 

0 . 009569 

130 

4.043 

0.7705 

0.01214 

140 

5.096 

0.7553 

0.01529 

150 

6.345 

0.7390 

0.01905 

160 

7.812 

0.7221 

0.02356 

170 

9.523 

0.7045 

0.02907 

180 

11.50 

0.6856 

0.03552 

190 

13.78 

0.6657 

0.04320 

200 

16.38 

0.6445 

0.05236 

210 

19.33 

0.6207 

0.06390 

220 

22.68 

0.5938 

0.07812 

230 

26.46 

0.5635 

0.09662 

240 

30.70 

0.5220 

0.1236 

245 

33.01 

0.4976 

0.1418 

250 

35.46 

0.4655 

0.1675 

255 

38.04 

0.4151 

0.2118 

257.4 

39.34 

0.3124 

0.3124 

Methyl Sulfide ( 0113)28 

°C 

utin 

d liq, g/cc 

d vap, g/cc 

35.8 

1 .000 

0.831 

0.002 

40 

1.15 

0.826 

0.003 

50 

1.60 

0.814 

0.003 

60 

2.15 

0.803 

0.003 

70 

2.84 

0.791 

0.004 

80 

3.68 

0.777 

0.006 

90 

4.70 

0.764 

0.008 

100 

5.97 

0.750 

0.010 

110 

7.45 

0.736 

0.013 

120 

9.14 

0.721 

0.016 

130 

11.1 

0.706 

0.020 

140 

13.4 

0.689 

0.026 


Methyl Sulfide (Cont.) 


°C 

atm 

d liq, g/cc 

d vap, g/cc 

150 

^ 6.0 

0.671 

0.032 

160 

19.1 

0.652 

0.040 

170 

22.4 

0.632 

0.050 

180 

26.2 

0.610 

0.063 

190 

30.6 

0.585 

0.076 

200 

35.6 

0.559 

0.092 

210 

41.5 

0.528 

0.113 

220 

47,0 

0.486 

0.146 

229.9 

54.6 

0.306 

0.306 


Nitrous Oxide N 2 O 



atm 

d liq, g/cc 

d vap, g/cc 

-89.5 

1 .00 

1.226 

0 . 0031 

-80 

1.70 

1.199 

0.0050 

-70 

2.81 

1 .170 

0.0080 

-60 

4.40 

1 .140 

0.0122 

-50 

6.6 

1 .108 

0.018 

-40 

9.5 

1 .075 

0.025 

-30 

13.3 

0.040 

0.035 

-20 

18.1 

1 .001 

0.048 

-10 

24.0 

0.958 

0.066 

0 

31.3 

0.910 

0.087 

+10 

40.0 

0.856 

0.115 

20 

50.3 

0.784 

0.161 

30 

62.6 

0.679 

0.240 

36.5 

71 .7 

0.451 

0.451 


n-Octane CsHis 


°o 

aim 

d liq, g/cc 

.7 vnp, g/cc 

125.8 

1 .000 



130 

1 .130 

0.6071 

0.0042 

140 

1.466 

0.5973 

0.0054 

150 

1 .875 

0.5875 

0.0068 

160 

2.378 

0.5772 

0.0085 

170 

2.967 

0.5667 

0.0107 

180 

3.651 

0.5556 

0.0132 

190 

4.454 

0.5441 

0.0161 

200 

5.395 

0.5317 

0.0196 

210 

6.480 

0.5189 

0 . 0236 

220 

7.730 

0.5053 

0 . 0287 

230 

9.145 

0.4901 

0.0348 

240 

10.79 

0.4732 

0.0424 

250 

12.63 

0.4554 

0.0512 

260 

14.71 

0.4364 

0 . 0622 

270 

17.08 

0.4123 

0.0772 

280 

19.74 

0.3818 

0.0983 

290 

22.57 

0.3365 

0.1346 

296.2 

24.61 

0.2327 

0.2327 


Oxyg 

:en Oz 


°G 

atm 

d liq, g/cc 

d vap, g/cc 

-210.4 


1.2746 

O.O 4865 

-182.95 

1.000 



-182.0 


1.1415 

0.00490 

-154.5 


0.9758 

0.0385 
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I 


(Cont.) 

1 

1 *C atm d lig, g/cc d vap, g/oc i 

-140.2 


0.8742 

0.0805 

-129.9 


0.7781 

0.1320 

-123.3 


0.6779 

0.2022 

-120.4 


0.6032 

0.2701 

-118.82 

49.713 

0.4299 

0 . 4299 


n-Pentane 

CbHiz 



atm 

e/<x 

d vap, g/oc 

36.15 

1.000 



40 

1.149 

0.6062 

0.0034 

50 

1.570 

0.5957 

0.0045 

60 

2.112 

0.5850 

0.0060 

70 

2.788 

0.5739 

0.0079 

80 

3.599 

0.5624 

0.0101 

90 

4.605 

0.5503 

0.0129 

100 

5.803 

0.5377 

0.0163 

110 

7.217 

0.5248 

0 . 0202 

120 

8.868 

0.5107 

0.0250 

130 

10.78 

0.4957 

0.0310 

140 

13.01 

0.4787 

0.0386 

150 

15.54 

0.4604 

0.0476 

160 

18.49 

0.4349 

0.0591 

170 

21.78 

0.4162 

0.0735 

180 

25.46 

0.3867 

0.0935 

190 

29.61 

0.3485 

0.1269 

195 

31 .91 

0.3065 

0.1609 

197.2 

33.03 

0.2323 

0.2323 

wo-Pentane CsHiz 

®G atm d lig, g/cc d vap, g/cc 

27.95 

1.000 



30 

1.078 

0.6092 

0.0033 

40 

1.500 

0.5988 

0.0045 

50 

2.020 

0.5881 

0.0060 

60 

2.679 

0.5769 

0.0078 

70 

3.495 

0.5656 

0.0101 

80 

4.454 

0.5540 

0.0129 

90 

5.632 

0.5413 

0.0162 

100 

7.033 

0.5278 

0.0202 

110 

8.664 

0.5140 

0.0251 

120 

10.55 

0.4991 

0.0311 

130 

12.74 

0.4826 

0.0383 

140 

15.30 

0.4642 

0.0473 

150 

18.16 

0.4445 

0.0583 

160 

21.45 

0.4206 

0.0729 

170 

25.14 

0.3914 

0,0934 

180 

29.20 

0.3498 

0.1258 

185 

31.58 

0.3142 

0.1574 

187.8 

32.90 

0.2343 

0.2343 


Phoegene 

COCI 2 


1 ®C atm d lig, g/cc d vap, g/oc I 


1 

Phosgene 

(Cont. ) 

1 

1 ®C atm d lig, g/cc dvap, g/cc \ 

30 

2.17 

1.357 

0.009 

40 

2.97 

1.332 

0.012 

50 

3.99 

1.306 

0.016 

60 

6.25 

1.280 

0.020 

70 

6.81 

1.252 

0.024 

80 

8.68 

1.224 

0.030 

90 

10.94 

1 .195 

0.037 

100 

13.6 

1.165 

0.046 

110 

16.7 

1.134 

0.057 

120 

20.3 

1.100 

0.072 

130 

24.4 

1 .062 

0.090 

140 

29.1 

1 .017 

0.112 

150 

34.4 

0.966 

0.142 

160 

40.4 

0.903 

0.182 

170 

47.0 

0.826 

0.239 

180 

54.4 

0.685 

0.359 

182 

56 

0.520 

0,520 

t Phosphine PHs I 

1 1 

-87.5 

1 .00 

0.746 

0.0023 

-80 

1.46 

0.738 

0.0032 

-70 

2.30 

0.725 

0.0050 

-60 

3.47 

0.712 

0.0073 

-50 

5.0 

0.698 

0.010 

-40 

7.1 

0.684 

0.014 

-30 

9.7 

0.668 

0.019 

-20 

12.9 

0.651 

0.025 

-10 

16.8 

0.633 

0.033 

0 

21.6 

0.613 

0.042 

+10 

27.4 

0.591 

0.053 

20 

34.2 

0.566 

0.067 

30 

42.3 

0.537 

0.086 

40 

51.9 

0.50 

0.11 

51 

64 

0.30 

0.30 

Propionic Acid C 2 H 5 CO 2 H 

®C atm d lig, g/oc d vap, g/cc 

140 


0.860 

0.004 

150 


0.848 

0.004 

160 


0.837 

0.005 

170 


0.825 

0.006 

180 


0.813 

0.008 

190 


0.800 

0.010 

200 


0.786 

0.012 

210 


0.772 

0.015 

220 


0.757 

0.019 

230 


0.740 

0.024 

240 


0.722 

0.029 

250 


0.703 

0.035 

260 


0.683 

0.043 

270 


0.663 

0.051 

280 


0.642 

0.060 

290 


0.619 

0.071 


7.95 

10 

20 


1.00 

1.08 

1.55 


1.409 

1.405 

1.381 


0.005 

0.005 

0.007 
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Propionic Acid (Cont. ) 


/cc d vap, g/cc 


.595 0.083 

.315 0.315 


Propionitrile C2H5CN 



Propyl Acetate CH3CO2C3H 


101.55 

1 .000 

0.7938 

0.003495 

110 

1 .284 

0.7830 

0.004405 

120 

1 .703 

0.7702 

0 . 005760 

130 

2.223 

0.7571 

0.007440 

140 

2.851 

0.7435 

0 . 009497 

150 

3.611 

0.7297 

0.01195 

160 

4.518 

0.7149 

0.01489 

170 

5.581 

0.6997 

0.01848 

180 

6.832 

0.6835 

0 . 02268 

190 

8.276 

0.6667 

0 . 02778 

200 

9.947 

0.6488 

0.03390 

210 

11.86 

0.6301 

0.04115 

220 

14.05 

0.6087 

0 . 05025 

230 

16.54 

0.5855 

0.06154 

240 

19.36 

0.5586 

0.07576 

250 

22.54 

0.5289 

0.09390 

260 

26.13 

0.4908 

0.1205 

270 

30.16 

0.4333 

0.1661 

275 

32.36 

0.3769 

0.2169 

276.2 

32.91 

0.2957 

0.2957 


Propyl Alcxjhol C3H7OH 

®C 

atm 

d liq, g/cc d vap, g/cc 

97.4 

1.000 

0.7351 0.00208 

100 

1.100 

0.7325 0.00226 


Prolyl Alcohol (Cont.) 

°G atm d liq, g/cc d vap, g/oc 

110 

1.577 

0.7220 

0.00320 

120 

2.208 

0.7110 

0.00443 

130 

3.022 

0.6995 

0.00605 

140 

4.055 

0.6875 

0.00805 

150 

5.341 

0.6740 

0.01060 

160 

6.915 

0.6600 

0.01380 

170 

8.817 

0.6450 

0.01770 

180 

11.08 

0.6285 

0.0225 

190 

13.75 

0.6110 

0.0282 

200 

16. 86 

0 . 5920 

0.0353 

210 

20.46 

0.5715 

0.0442 

220 

24.57 

0.5485 

0.0556 

230 

29.26 

0 . 5230 

0.0704 

240 

34.57 

0.4920 

0.0904 

250 

40.55 

0.4525 

0.1180 

260 

47.27 

0.3905 

0.1610 

263.7 

49.95 

0.2734 

0.2734 


°G 

atm d 



80.9 

1 .000 

0.8330 

0.003136 

90 

1.320 

0.8214 

0.004107 

100 

1 .769 

0.8080 

0.005432 

110 

2.327 

0.7947 

0.007047 

120 

3.010 

0.7811 

0.009033 

130 

3.836 

0.7670 

0.01140 

140 

4.821 

0.7523 

0.01422 

150 

5.984 

0.7369 

0.01770 

160 

7.343 

0.7209 

0.02179 

170 

8.921 

0.7045 

0.02667 

180 

10.74 

0.6873 

0 . 03236 

190 

12.82 

0.6691 

0.03891 

200 

15.20 

0.6487 

0.04717 

210 

17.90 

0.6259 

0.05698 

220 

20.94 

0.6024 

0.06897 

230 

24.39 

0.5757 

0.08403 

240 

28.27 

0.5438 

0.1045 

250 

32.63 

0.5025 

0.1340 

260 

37.54 

0 . 4404 

0.1848 

264.85 

40.13 

0.3093 

0.3093 

Stannic Chloride SnCU 

°C atm d liq, g/cc d vap, g/cc 

114.1 

1 .00 

1.978 

0.0085 

120 

1.18 

1 .963 

0 . 0099 

130 

1.53 

1.935 

0.0127 

140 

1.96 

1.907 

0.0162 

150 

2.48 

1.878 

0.0202 

160 

3.10 

1.849 

0.0251 

170 

3.82 

1 .819 

0.0308 

180 

4.67 

1.787 

0.0374 

190 

5.66 

1 .755 

0.0454 

200 

6.79 

1 .721 

0.0546 

220 

9.55 

1.649 

0.0773 

240 

13.07 

1.569 

0.108 
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Stannic Chloride (C«nt.) f 

«G 

atm 

d liq, g/cc 

d vaPy g/cc 

260 

17.48 

1 .476 

0.152 

280 

22.92 

1.363 

0.216 

SOO 

29.56 

1.21 

0.32 

318.7 

37.0 

0.742 

0.742 

Sulfur Dioxide SO 2 I 


atm 

V liq, cc/g 

V vapy oc/g 

-50 

0.11411 

0.6423 


-46 

0.1576 

0.6472 


-40 

0.2135 

0.6523 


-35 

0.2857 

0.6575 


-30 

0.3759 

0.6627 


-25 

0.4892 

0.6680 


-20 

0.6274 

0.6739 


-15 

0.7970 

0.6798 


-10 

0.9995 

0.6859 


- 5 

1.243 

0.6916 


0 

1.529 

0.6974 


2 

1.657 

0.6998 


4 

1.793 

0.7022 


6 

1.938 

0.7047 


8 

2.092 

0.7072 

156.3 

10 

2.256 

0.7097 

147.1 

12 

2.429 

0.7123 

137.0 

14 

2.613 

0.7153 

128.2 

16 

2.807 

0.7179 

119.0 

18 

3.012 

0.7205 

111.1 

20 

3.228 

0,7231 

103.1 

22 

3.456 

0.7262 

97.09 

24 

3.697 

0,7289 

90.91 

26 

3.951 

0.7315 

86.21 

28 

4.217 

0.7348 

CO 

0 

30 

4.498 

0.7375 

75.76 

32 

4.793 

0.7407 

70.92 

34 

5.102 

0.7440 

66.67 

36 

5.427 

0.7474 

62.50 

38 

5.768 

0.7508 

58.14 

40 

6.125 

0.7536 

54.64 

42 

6.499 

0.7570 

51 .02 

44 

6.890 

0.7610 

48.08 

46 

7.300 

0.7646 

45.25 

48 

7.729 

0.7680 

42.74 

50 

8.176 

0.7722 

40.65 

52 


0.7758 

38.61 

54 


0.7794 

36.76 

56 


0.7837 

34.84 

58 


0.7874 

33.33 

60 

10.729 

0.7918 

31.85 

62 


0.7962 

30.49 

64 


0.8000 

29.15 

66 


0.8046 

28.01 

68 


0.8091 

26.88 

70 

13.867 

0.8137 

25.77 

72 


0.8183 

24.81 

74 


0.8230 

23.81 


1 Sulfur Dioxide (Cont.) I 


aim 

V liq, co/g 

V vaPy oo/^ 

76 


0.8278 

22.88 

78 


0.8333 

21.93 

80 

17.682 

0.8382 

20.92 

82 


0.8432 

19.96 

84 


0.8489 

19.01 

86 


0 . 8547 

18.15 

88 


0.8606 

17.24 

90 

22.268 

0.8658 

16.39 

92 


0.8718 

15.60 

94 


0 . 8780 

14.88 

96 


0.8850 

14.20 

98 


0.8913 

13.51 

100 

27.714 

0.8977 

12.94 

105 

30.784 

0.9158 

11 .51 

110 

34.091 

0.9355 

10.31 

115 

37.641 

0.9570 

9.159 

120 

41.432 

0.9823 

8.078 

125 

45.457 

1 .0111 

7.073 

130 

49.705 

1 .0449 

6.146 

135 

54.157 

1 . 0858 

5.310 

140 

58.783 

1.1363 

4.554 

145 

63.549 

1 .2019 

3.882 

150 

68.405 

1 .3038 

3.256 

155 

73.296 



157 

75.245 



157.2 

77.7 

1.9305 

1 . 9305 

1 Sulfur Trioxidc SO 3 | 

■Hfli 

atm 

d liq, g/cc 

d vap, g/cc 

44.6 

1.00 

1.807 

0.003 

60 

2.0 

1.732 

0.006 

80 

4.3 

1.639 

0.013 

100 

8.0 

1.547 

0.025 

110 

10.4 

1.506 

0.031 

120 

13.3 

1.465 

0.037 

130 

16.7 

1.424 

0.045 

140 

20.6 

1.382 

0.056 

150 

25.1 

1.340 

0.069 

160 

30.3 

1.296 

0.086 

170 

36.4 

1.249 

0.107 

180 

43.4 

1.196 

0.137 

190 

51.5 

1.134 

0.177 

200 

61.1 

1.058 

0.233 

210 

72.5 

0.960 

0.313 

218.3 

83.6 

0,630 

0.630 


Trietliylami 

ae NCCzHs) 

3 


atm 

d liq, g/cc 

d vap, g/cc 

90 


0.661 

0.005 

100 


0.650 

0.006 

110 


0.638 

0.008 

120 


0.626 

0.010 

130 


0.614 

0.013 

140 


0.603 

0.016 

150 


0.591 

0.019 

160 


0.678 

0.022 
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SPECIFIC GRAVITY OF AIR AT VARIOUS TEMPERATURES 

The table below gives the weight in grams X 10* of one milliliter of air at 760 mm 
of mercury pressure and at the temperature indicated. Density in grams per milli- 
liter is the same as the specific gravity referred to water at 4°C. as unity. To convert 
to density referred to air at 70°F. as unity, divide the values below by 12.00. 


FC. 

Sp.Gr. X10< 

t°G. 

Sp.Gr. XI 

t°G. 

Sp.Gr. X 104 

t°G. 

Sp.Gr. X 104 

-25 

14.240 

15 

12.255 

60 

10.596 

140 

8.541 

-24 

14.182 

16 

12.213 

62 

10.532 

142 

8.500 

-23 

14.125 

17 

12.170 

64 

10.470 

144 

8.459 

-22 

14.069 

18 

12.129 

66 

10.408 

146 

8.419 

-21 

14.013 

19 

12.087 

68 

10.347 

148 

8.379 

-20 

13.957 

20 

12.046 

70 

10.286 

150 

8.339 

-19 

13.902 

I 21 

12.004 

72 

10.227 

155 

8.242 

-18 

13.847 

! 22 

11.964 

74 

10.168 

160 

8.147 

-17 

13.793 

23 

11.923 

76 

10.109 

165 

8.054 

-16 

13.739 

24 

11.883 

78 

10.052 

170 

7.963 

-15 

13.685 

25 

11.843 

80 

9.995 

175 

7.874 

-14 

13.632 

26 

11.803 

82 

9.938 

180 

7.787 

-13 

13.580 

27 

11.764 

84 

9.882 

185 

7.702 

-12 

13.527 

28 

11.725 

86 

9.828 

190 

7.619 

-11 

13.476 

29 

11.686 

88 

9.773 

195 

7.537 

-10 

13.424 

30 

11.647 

90 

9.719 

200 

7.457 

-9 

13.373 

31 

11.609 

92 

9.666 

205 

7.379 

-8 

13.322 

32 

11.570 

94 

9.613 

210 

7.303 

-7 

13.272 

33 

11,533 

96 

9.561 

215 

7.228 

-6 

13.222 

34 

11.495 

98 

9.509 

220 

7.155 

-5 

13.173 

35 

11.458 

100 

9.458 

230 

7.C13 

-4 

13.124 

36 

11.420 

102 

9.408 

240 

6.881 

-3 

13.075 

37 

11.383 

104 

9.358 

250 

6.753 

-2 

13.026 

38 

11.347 

106 

9.308 

260 

6.624 

-1 

12.978 

39 

11 .310 

108 

9.259 

270 

6.504 

0 

12.931 

40 

11.274 

110 

9.211 

280 

6.389 

+1 

12.883 

41 

11.238 

112 

9.163 

290 

6 . 277 

2 

12.836 

42 

11.202 

114 

9.116 

300 

6.166 

3 

12.790 

43 

11.167 

116 

9.069 

310 

6.062 

4 

12.743 

44 

11 .132 

118 

9.022 

320 

5.942 

5 

12.697 

45 

11.097 

120 

8.976 

330 

5.847 

6 

12.652 

46 

11.062 

122 

8.931 

340 

5.755 

7 

12.606 

47 

11.027 

124 

8 . 886 

350 

5.664 

8 

12.561 

48 

10.993 

126 

8.841 

360 

5.578 

9 

12.517 

49 

10.958 

128 

8.797 

370 

5.493 

10 

12.472 

50 

10.924 

130 

8.753 

380 

5.407 

11 

12.428 

52 

10.857 

132 

8.710 

400 

5.248 

12 

12.385 

54 

10.791 

134 

8.667 

420 

5.101 

13 

12.341 

56 

10.725 

136 

8.625 

440 

4.952 

14 

12.298 

58 

10.660 

138 

8.583 

460 

4.812 
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HEATS OF SOLUTION 

The veJues given in this table are expressed in kilo-calories per gram mole of 
compound as shown by the formula and for a dilution as indicated (where this is 
not indicated the dilution is such that further dilution is without an appreciable, 
thermal elFect); a positive value indicates an evolution of heat during solution. 
To convert from kilogram calories to B. T. U. multiply by the l^actor 3.9685. 


Name 

Formula 

Dilution in 
moles of 
water 

Heat of 
solution 
in kg-cal. 

Temp. 

°C. 

Acetic acid 

CH3*C00H 

200 

+0.375 

18 

Aluminum bromide 

AIBra 

2970 

+85.3 

9 

Aluminum chloride 

AICI 3 

1250 

+76 . 845 

18 

Aluminum chloride 

AICI 3 

960 

+76.3 

9 

Aluminum iodide 

AII 3 

2260 

+89.0 

9 

Aluminum sulfate 

Al2(S04)3-6H20 


+56.0 

15 

Aluminum sulfate 

Al2(S04)3-18H20 


+8.02 

15 

Ammonium acetate 

NH 4 C 2 H 3 O 2 

200 

+0.25 

24 

Ammonium bicarbonate 

NH 4 HCO 3 

220-440 

-6.3 

15 

Ammonium bisulfide 

NH 4 HS 

890 

-3.25 

12.5 

Ammonium bisulfate 

NH 4 HSO 4 

200 

-0.02 

18 

Ammonium bromide 

NH4Br 

200 

-4.38 

18 

Ammonium chloride 

NH 4 CI 

200 

-3.88 

18 

Ammonium chloroplatinate 

(NH4)2PtCl4 

660 

-8.48 

15 

Ammonium cyanide 

NH 4 CN 

820 

-4.4 

15 

Ammonium ferrocyanide 

(NH4)4Fe(CN)6-3H20 


-6.8 

14 

Ammonium fluoride 

NH 4 F 


-1 .5 

15 

Ammonium fluosilicate 

(NH4)2SiF6 

2400 

-8.4 

7 

Ammonium iodide 

NH 4 I 

200 

-3.55 

15 

Ammonium nitrate 

NH 4 NO 3 

200 

-6.32 

18 

Ammonium nitrate 

NH 4 NO 3 

220-440 

-6.2 

10-15 

Ammonium nitrite 

NH 4 NO 2 

400 

-4.75 

12.5 

Ammonium oxalate 

(NH4)2C204 

345-690 

-8.0 

15 

Ammonium oxalate 

(NH4)2C204-H20 

395-790 

-11 .5 

15 

Ammonium sulfate 

(NH4)2S04 

400 

-2.37 

18 

Ammonium sulfite 

(NH4)2S03 

220 

-1.54 

8 

Ammonium persulfate 

(NH4)2S20, 

1100 

-9.7 

9.4 

Ammonium thiocyanate 

NH 4 CNS 


-5.67 

12 

Antimony pentachloride 

SbCis 

1100 

+35.2 

15 

Antimony trichloride 

SbCl 3 


+8.91 

15 

Arsenic acid 

H 3 A 8 O 4 


-0.4 

15 

Arsenic trioxide 

AS 2 O 3 


-7.65 

15 

Barium acetate 

Ba(C2H302)2 

600 

+5.2 

10.8 

Barium acetate 

Ba(C2H302)2*3H20 

800 

^1.15 

18 

Barium bromide 

BaBr2 

400 

+4.98 

18 

Barium bromide 

BaBr2-2H20 

400 

-4.13 

18 

Barium chlorate 

Ba(CI03)2 

500-1000 

-6.7 

10 

Barium chlorate 

Ba(CI 03 ) 2 *H 20 

600 

-11.24 

18 

Barium chloride 

BaCl2 

400 

+2.07 

18 

Barium chloride 

BaCl2*2H20 

400 

-4.93 

18 

Barium chloride 

BaCl2*2H20 

560 

-5.2 

10 

Barium cyanide 

Ba(CN )2 


+0.89 

9 

Barium cyanide 

Ba(CN)2*H20 


-2.1 

5 

Barium cyanide 

Ba(CN)2*2H20 


-2.56 

7 

Barium ferrocyanide 

Ba2Fe(CN)«*6H20 


-11.4 

13.5 

Barium fluoride 

BaFz 


-1.90 

15 

Barium hydroxide 

Ba(OH )2 


+12.26 

18 

Barium hydroxide 

Baf0H)2’H20 


+8.7 

12 

Barium hydroxide 

Bu(0H)2*8H20 

400 

-15.21 

18 

Barium hypophosphsute 

Ba(H2P02)2-H20 

800 

+0.29 

18 
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HEATS OF SOLUTION 


Name 

Formula 

Dilution in 
moles of 
water 

Heat of 
solution 
in kg-cal. 

Temp. 

°C. 

Barium iodide 

Balz 


-flO.3 

16 

Barium iodide 

Bal2-7H20 

500 

4-6.85 

18 

Barium nitrate 

Ba(N03)2 

800 

-5.7 

12 

Barium nitrate 

Ba(N 03 ) 2 *H 20 

800 

- 8.6 

12 

Barium nitride 

BaNe 

700 

-7.8 

19.8 

Barium oxide 

BaO 

666 

4-35.64 

15 

Barium oxide 

BaO-HaO 

666 

4-11.40 

15 

Barium oxide 

BaO- 2 H 20 

666 

4-7.06 

15 

Barium oxide 

Ba0-9H20 

666 

-14.50 

15 

Barium perchlorate 

Ba(Cl04)2 

550-1100 ■ 

- 1.8 

10 

Barium perchlorate 

Ba(Cl04)2*3H20 

650-1300 

-9.4 

15 

Barium persulfate 

BaS208*4H20 

1600 

- 11.8 

12 

Barium sulfate 

BaS04 


-5.58 

18 

Barium sulfide 

BaS 


-f7.0 

15 

Beryllium chloride 

BeCl 2 


4-44.5 

15 

Beryllium sulfate 

BeS04*4H20 

400 

4-1.1 

18 

Bismuth chloride 

BiCia 

1600 

4-7.83 

18 

Boric acid 

B203*3H20 

800 

-10.79 

16 

Boric oxide 

B 2 O 3 


-}-7.3 

15 

Cadmium bromide 

CdBr 2 

40C 

4-0.44 

18 

Cadmium bromide 

CdBr2*4H20 

600 

-7.29 

18 

Cadmium chloride 

CdCl 2 

400 

-f-3.01 

18 

Cadmium chloride 

CdCb-HzO 

400 

4-0.625 

15 

Cadmium chloride 

Cd Cl 2 * 2 H 20 

400 

4-0.76 

18 

Cadmium iodide 

Cdl 2 

400 

-0.96 

18 

Cadmium nitrate 

Cd(N03)2*H20 

400 

4-4.18 

18 

Cadmium nitrate 

Cd(N03)2-4H20 

400 

-5.04 

18 

Cadmium sulfate 

CdS04 

400 

•flO.690 

15 

Cadmium sulfate 

CdS 04 -H 20 

400 

-1-6.05 

18 

Cadmium sulfate 

CdS 04 -.|H 20 

400 

4-2.539 

15 

Calcium acetate 

Ca(C2H302)2 

440 

4-7.0 

15.5 

Calcium acetate 

Ca(C 2 14302 ) 2 * H 2 O 

600 

4-5.4 

17 

Calcium bromide 

CaBr 2 

400 

-f24.51 

18 

Calcium bromide 

CaBr 2 * 6 H 20 

400 

-1 .09 

18 

Calcium chloride 

CaCl 2 

300 

-f17.41 

18 

Calcium chloride 

CaCiz-eHzO 

400 

-4.31 

19.3 

Calcium ferroc^anide 

Ca 2 Fe(CN) 6 * 12 H 20 


-F4.6 

10 

Calcium fluoride 

CaFz 


4-2.70 

15 

Calcium hydroxide 

Ca(OH )2 

2500 

4-2.79 

18 

Calcium iodide 

Cal 2 


H-28.12 

15 

Calcium nitrate 

Ca(N03)2 

400 

4-3.95 

18 

Calcium nitrate 

Ca(N03)2*4H20 

400 

-7.25 

18 

Calcium oxide 

CaO 

2500 

-1-18.33 

18 

Calcium sulfate 

CaS 04 


-F4.44 

18 

Calcium sulfate 

CaS04*2H20 


-0,30 

18 

Calcium sulfide 

CaS 


4-6.1 

15 

Cesium bisulfate 

CSHSO 4 


-3.73 

15 

Cesium bromide 

CsBr 


-6.73 

15 

Cesium chloride 

CsCl 


-4.75 

15 

Cesium fluoride 

CsF 


4-8.37 

15 

Cesium hydroxide 

CsOH 


4-16.423 

15 

Cesium hydroxide 

CsOH-HzO 


-1-4.317 

15 

Cesium iodide 

Csl 


-8.25 

15 

Cesium oxide 

CszO 


-f83.2 

15 

Cesium sulfate 

Ce 2 S 04 


-4.97 

15 
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HEATS OF SOLUTION 


Name 

Formula 

lilulioD in 
moles of 
water 

Heat of 
solution 
in kg-cal. 

Temp. 

°G. 

Chromium bromide (ic) 

CrBr3*6H20-groen 

600 

+0.7 

15 

Chromium bromide (ic) 

CrBr3*6H20-blue 


+14.35 

15 

Chromium chloride (ic) 

CrCIs 


+35.9 

15 

Chromium chloride (ic) 

2(irCl3*13H20-gray 


+24.04 

15 

Chromium chloride (ic) 

2CrCl3-13H20-green 


-0.1 

15 

Chromium chloride (ous) 

CrCl 2 


+18.6 

15 

Chromium chloride (ous) 

CrCl2*4H20 


+2.0 

15 

Chromium sulfate (ic) 

Cr2(S04)3-8H20 


+13 . 6 

15 

Chromium sulfate (ic) 

Cr2(S04)3-16H20 


+6.2 

15 

Chromium trioxide 

Cr03 

220 

+1.9 

19 

Cobalt chloride 

C 0 CI 2 

400 

+18.34 

18 

Cobalt chloride 

CoCl2*6H20 

400 

-2.85 

18 

Cobalt nitrate 

Co(N03)2 

280 

+11.82 

8 

Cobalt nitrate 

Co(N 03 ) 2 * 6 H 20 

400 

-4.96 

18 

Cobalt sulfate 

CoS04-7H20 

800 

-3.57 

18 

Copper acetate 

Cu(C2H302)2 

320 

+2.4 

16 

Copper acetate 

Cu(C2H302)2*H20 

400 

+0.2 

18 

Copper bromide 

CuBr2 

400 

+8.25 

18 

Copper bromide 

CuBr2*4H20 


-1.5 

7.5 

Copper chloride 

CuCl 2 

600 

+11.08 

18 

Copper chloride 

CuCl2-2H20 

400 

+4.21 

18 

Copper nitrate 

Cu(N03)2 

280 

+10.47 

8 

Copper nitrate 

Cu(N 03 ) 2 * 6 H 20 

400 

-10.71 

18 

Copper sulfate 

CUSO 4 

400 

+15.80 

18 

Copper sulfate 

CuS 04 *H 20 

400 

+9.34 

18 

Copper sulfate 

CuS04-5H20 

400 

-2.75 

18 

Cyanogen 

C 2 N 2 


-73.0 

15 

Dysprosium sulfate 

Dy 2 (S 04 ) 3 * 8 H 20 

1200 

+6.3 

18 

Erbium acetate 

Er(C2H302h*4H20 

1500 

+0.7 

18 

Gold bromic acid 

HAuBr4'5H20 

1000 

-11.40 

18 

Gold bromide 

AuBrs 

2000 

-3.71 

18 

Gold chloride 

AUCI 3 

900 

+4.45 

18 

Gold chloride 

AuCl3-2H20 

600 

-1 .69 

18 

Gold chloric acid 

HAuCl4-3H20 

400 

-3.55 

18 

Gold chloric acid 

HAuCl4*4H20 

400 

-5.83 

18 

Hydrobromic acid 

HBr 


+20.0 

15 

Hydrochloric acid 

HCI 


+17.4 

15 

Hydroferrocyanic acid 

H4Fe(CN)6 

200 

+0.4 

10 

Hydriodic acid 

HI 


+19.6 

15 

Hydrogen selenide 

H2Se 


+9.3 

15 

Hydrogen sulfide 

HzS 


+4.56 

15 

Hydroxylamine 

NH 2 OH 


-2.8 

15 

Iodine pentoxide 

I 2 O 5 


-1 .79 

15 

Iron chloride (ous) 

F 0 CI 2 

350 

+17.85 

18 

Iron chloride (ous) 

FeCl2*2H20 

1100 

+8.7 

20 

Iron chloride (ous) 

FeCl2-4H20 

400 

+2.75 

18 

Iron chloride (ic) 

FeCl3 

1000 

+32.68 

18 

Iron chloride (ic) 

FeCl3*2V2H20 

1200 

+21 .0 

18 

Iron chloride (ic) 

FeCb-GHzO 

1200 

+5.65 

20.8 

Iron nitrate (ic) 

Fe(N03)3-9H20 

480 

-9.0 

15 

Iron sulfate (ous) 

FeS04*7H20 

400 

-4.51 

18 

Lead acetate 

Pb(C2H302)2 

440 

+1.4 

16 

Lead acetate 

Pb(C2H302)2*3H20 

800 

-6.14 

18 

Lead bromide 

PbBr2 

2500 

-10.04 

18 

Lead chloride 

PbCl2 

1800 

-6.8 

18 

Lead dithionate 

PbS206-4H20 

400 

-8.54 

18 




1480 


HEATS OF SOLUTION 


Name 

Formula 

Dilution in 
moles of 
water 

Heat of 
solution 
in kg-cal. 

Temp. 

®C. 

Lead nitrate 

Pb(N03)2 

400 

-7.61 

18 

Lithium bromide 

LiBr 


+11.26 

15 

Lithium chloride 

Li Cl 

230 

+8.37 

15 

Lithium chloride 

LiCI-HzO 


+4.211 

15 

Lithium chloride 

LICI-2H20 


+0.981 

15 

Lithium fluoride 

LIF 


-1 .04 

15 

Lithium fluosilicate 

LizSiFe 

800 

+1.8 

15 

Lithium hydroxide 

LiOH 

400 

+5.82 

15 

Lithium hydroxide 

LIOH-HzO 


+0.720 

18 

Lithium iodide 

Li I 


+14.76 

15 

Lithium nitrate 

LINO 3 

100 

+0.30 

18 

Lithium oxide 

LizO 

222 

+30.76 

15 

Lithium oxide 

4Li20-5H20 

888 

+8.182 

15 

Lithium oxide 

4Li20-3H20 

888 

+16.026 

15 

Lithium peroxide 

LizOz 


+7.19 

15 

Lithium selenide 

LizSe 


+10.7 

20 

Lithium selenide 

LizSe-QHzO 

1146-6426 

-12.2 

15 

Lithuim sulfate 

Li2S04 

200 

+6.05 

18 

Lithium sulfate 

LizSOvHzO 

400 

+3.41 

18 

Magnesium ammonium 

MgS 04 * ( N H 4 ) 2 S 04-6 H 2 O 


-9.7 

15 

1 sulfate 1 

Magnesium bromide 

MgBrz 


+43.3 

15 

Magnesium chloride 

MgClz 

800 

+35.92 

18 

Magnesium chloride 

MgCiz-eHzO 

400 

+2; 95 

18 

Magnesium dithionate 

M gSzOfi* 6 H 2 O 

400 

-2.96 

18 

Magnesium fluoride 

MgFz 


+2.778 

15 

Magnesium hydroxide 

Mg(OH )2 


-0.0 

18 

Magnesium iodide 

Mglz 


+49.-8 

15 

Magnesium nitrate 

Mg(N 03 ) 2 * 6 H 20 

400 

-4.22 

18 

Magnesium potassium 

MgS04-K2S04 

600 

+10.60 

18 

sulfate 1 

Magnesium potassium 

MgS 04 -K 2 S 04 ' 6 H 20 

600 

-10.02 

18 

sulfate 1 

Magnesium sodium sulfate 

MgS04' N 82804 


+16.7 

19 

Magnesium sulfate 

MgS04 

400 

+20.28 

18 

Magnesium sulfate 

MgS 04 -H 20 

400 

+13.30 

18 

Magnesium sulfate 

MgS04*7H20 

400 

-3.80 

18 

Manganese chloride 

MnClz 

350 

+16.01 

18 

Manganese chloride 

MnCl2*4H20 

400 

+1.54 

18 

Manganese dithionate 

M nSzOg'G H 2 O 

400 

-1.93 

18 

Manganese nitrate 

Mn(N03)2 

280 

+12.39 

14 

Manganese nitrate 

Mn(N03)2-6H20 

400 

-6.15 

18 

Manganese potassium 

MnS04*K2S04 

600 

+6.38 

18 

sulfate 1 

Manganese potassium 

MnS04 K2S04*4 HzO 

600 

-6.44 

18 

sulfate 1 

Manganese sodium sulfate 

M nS04* Na2S04 


+13.0 

15 

Manganese sodium sulfate 

MnS04*N 82804*2 H 2 O 


+3.2 

15 

Manganese sodium sulfate 

MnS04* N 82804*6 H 2 O 


-9.7 

15 

Manganese sulfate 

MnS04 

400 

+13.79 

18 

Manganese sulfate 

MnS 04 *H 20 

400 

+7.82 

18 

Manganese sulfate 

MnSOvSHzO 

400 

+0.04 

18 

Mercurous acetate 

HgC2H302 

222 • 

-3.8 

13.7 

Mercuric bromide 

HgBrz 


-3.4 

12 

Mercuric chloride 

HgOlz 

300 

-3.30 

18 
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HEATS OF SOLUTION 


Name 

Formula 

Dilution in 
moles of 
water 

Heat of 
solution 
in kg-cal. 

Temp. 

®C. 

Mercuric cyanide 

Hq(CN )2 


-2.97 

18 

Mercuric potassium bromide 

HgK2Br4 

600 

-9.75 

18 

Mercuric potassium chloride 

HgKCla 

770 

-9.5 

14 

Mercuric potassium chloride 

HgKCla-HzO 

800 

-11.3 

14 

Mercuric potassium chloride 

HgKaCU 

930 

-15.0 

14 

Mercuric potassium chloride 

HgKzCU-HzO 

970 

-16.66 

14 

Mercuric potassium iodide 

HgKzU 

800 

-9.81 

18 

Neodymium chloride 

NdCb 


+35.4 

17 

Neodymium chloride 

NdCb-eHzO 


+7.6 

15 

Neodymium iodide 

Ndia 


+48.9 

19 

Neodymium sulfate 

Nda(SO.), 


+36.5 

14 

Nickel chloride 

NiClz 

400 

+19.17 

18 

Nickel chloride 

NiClz-SHzO 

400 

-1.16 

18 

Nickel dithionate 

NiSzOs-SHzO 

400 

-2.42 

18 

Nickel nitrate 

Ni(N03)2 

280 

+ 11.88 

18 

Nickel nitrate 

Ni(N03)2-6H20 

400 

-7.47 

18 

Nickel sulfate 

NIS04-7H20 

800 

-4.25 

18 

Oxalic acid 

H2C204-2H20 

530 

-8.59 

15 

Perchloric acid 

HCIO 4 


+20.3 

15 

Phosphoric acid, meta 

HPO 3 


+ 10.1 

15 

Phosphoric acid, ortho 

H 3 PO 4 

120 

+2.69 

15 

Phosphoric acid, pyro 

H 4 P 2 O 7 


+7.9 

15 

Phosphorous acid, hypo 

H 3 PO 2 


-0.17 

15 

Phosphorous acid, ortho 

H 3 PO 3 (solid) 

120 

-0.13 

15 

Phosphorous acid, pyro 

H 4 P 2 O 5 

550 

+35.6 

15 

Phosphorus trichloride 

PCI 3 

1000 

+65.14 

15 

Phosphorus pentoxide 

P 2 O 5 

550 

+35.6 

15 

Platinum brom acid 

HzPtBre-SHzO 


-2.9 

15 

Platinum bromide 

PtBr4 


+9.86 

15 

Platinum chlor acid 

HzPtClft-SHzO 

450 

+4.34 

15 

Platinum chloride 

PtCU 


+19.6 

17 

Potassium acetate 

KC 2 H 3 O 2 

200 

+3.34 

18 

Potassium acid arsenate 

KH 2 ASO 4 


-4.9 

18 

Potassium acid carbonate 

KHCO 3 


-5.3 

10-15 

Potassium acid fluoride 

KF-HF 

400 

- 6.0 

15 

Potassium acid flouride 

KF- 2 HF 


- 8.0 

15 

Potassium acid fluoride 

KF-3HF 


- 8.6 

15 

Potassium acid iodate 

KH(I03)2 

865 

- 11.8 

15 

Potassium acid oxalate 

KHC 2 O 4 


-9.6 

15 

Potassium acid sulfate 

KHSO 4 

200 

-3.80 

18 

Potassium aluminum sulfate 

KAI ( 804 ) 2 - 1 2 H 2 O 

1200 

- 10.1 

18 

Potassium bromate 

KBrOa 

200 

-9.76 

18 

Potassium bromide 

KBr 

200 

-5.08 

18 

Potassium bromoplatinate 

KzPtBre 

2000 

-12.26 

18 

Potassium carbonate 

K 2 CO 3 

400 

+6.49 

18 

Potassium carbonate 

KzCOj-VzHzO 

400 

+4.28 

18 

Potassium carbonate 

KzCOj-IVzHzO 

400 

-0.38 

18 

Potassium chlorate 

KCIO 3 

400 

-10.04 

18 

Potassium chloride 

KCI 

100 

-4.19 

21 

Potassium chloropalladate 

KzPdCle 


-15.00 

18 

Potassium chloroplatinate 

KzPtCU 

600 

-12.22 

18 

Potassium chloroplatinate 

KzPtCIc 


-13.76 

18 

Potassium chromate 

K2Cr04 

543 

-5,25 

15 

Potassium cyanate 

KCNO 

540 

-5.2 

20 
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HEATS OF SOLUTION 


Name 

Formula 

Dilution in 
moles of 
water 

Heat of 
solution 
in kg-cal. 

Temp. 

°C. 

Potassium cyanide 

KCN 

175 

-3.01 

18 

Potassium dichromate 

K2Cr207 * 

400 

-16.70 

18 

Potassium dithionate 

K 2 S 2 O 6 

500 

-13.01 

18 

Potassium ferricyanide 

K3Fo(CN)6 

400 

-14.4 

12 

Potassium ferrisulfate 

KFe(S 04 ) 2 - 12 H 20 

1000 

-16.0 

15 

Potassium ferrocyanide 

K4Fe(CN)6 

820 

-12.0 

12 

Potassium ferrocyanide 

K4Fe(CN)6*3H20 

940 

-16.9 

11 

Potassium fluoride 

KF 


+3.6 

20 

Potassium fluoride 

KF«2H20 


-1 .0 

20 

Potassium hydroxide 

KOH 

250 

+13.29 

18 

Potassium hydroxide 

K0H-2H20 

170 

-0.03 

15 

Potassium iodate 

KIO 3 

500 

-6.78 

18 

Potassium iodide 

KI 

200 

-5.11 

18 

Potassium nitrate 

KNO 3 

200 

-8.52 

18 

Potassium oxalate 

K 2 C 2 O 4 

465-930 

-4.74 

10-15 

Potassium oxalate 

K 2 C204* H 2 O 

800 

-7.41 

18 

Potassium oxide 

K 2 O 


+75.0 

15 

Potassium pentathionate 

K2S506-1V2H20 

2030 

-13.1 

9.5 

Potassium perchlorate 

KCIO 4 

460 

-12.13 

20 

Potassium permanganate 

KMn04 

700 

-10.2 

16 

Potassium persulfate 

K 2 S 2 O 8 

3300 

-14.55 

9 

Potassium phosphate 

KH 2 PO 4 


-4.85 

15 

dihydrogen 

Potassium selenide 

KSe 

1762-1965 

+8.5 

13 

Potassium selenide 

KSo*9H20 

921-4844 

-19.2 

14 

Potassium selenide 

KSe-14H20 

2145-5914 

-20.4 

13 

Potassium selenide 

KS6-19H20 


-29.3 

14 

Potassium silver cyanide 

KAg(CN )2 

440 

-8.55 

11 

Potassium stannichloride 

K2SnCl6 

800 

-3.38 

18 

Potassium stannochloride 

K2SnCl4*H20 

600 

-13.42 

18 

Potassium sulfate 

K 2 SO 4 

400 

-6.38 

18 

Potassium sulfide 

KzS 


+22.7 


Potassium tetrasulfide 

K 2 S 4 

600 

+1.4 

10 

Potassium tetrasulfide 

K2S4-V2H20 


-1 .212 

' 15.7 

Potassium tetroxalate 

KHC204-H2C204 


-15.7 

15 

Potassium tetrathionate 

K 2 S 406 

500 

-13.15 

18 

Potassium thiosulfate 

K 2 S 203 

950 

-5.0 

10 

Potassium thiosulfate 

K2S203-H20 


-6.2 

14 

Potassium thrithionate 

K 2 S 306 

500 

-12.46 

18 

Rubidium bicarbonate 

RbHCOa 


+4.731 

15 

Rubidium bisulfate 

RbHS04 


-3.73 

15 

Rubidium bromide 

RbBr 


-5.96 

15 

Rubidium chloride 

RbCl 


-4,50 

15 

Rubidium fluoride 

RbF 


+5.80 

15 

Rubidium hydroxide 

RbOH 


+14.264 

15 

Rubidium hydroxide 

RbOH-HzO 


+3.70 

15 

Rubidium hydroxide 

Rb0H*2H20 


-0.65 

15 

Rubidium iodide 

Rbl 


-6.50 

15 

Rubidium oxide 

RbzO 


+80.0 

15 

Rubidium sulfate 

Rb2S04 

... • . 

- 6.66 

15 

Rubidium sulfide 

RbzS 


+24.6 

15 

Seienic acid 

H2Se04 

M . . 

+16.8 

15 

Selenium dioxide 

SeOz 

• . . . 

-0.74 

15 

Silver acetate 

AgCzHaOz 

120 

-4.3 

10 

Silver chloride 

AgCl 

.... 

- 15.78 

15 
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HEATS OF SOLUTION 


Name 

Formula 

Dilution in 
moles of 
water 

Heat of 
solution 
in kg-cal. 

Temp. 

®C. 

Silver dithionate 

AgzSzOfi-aHzO 

400 

-10.36 

18 

Silver fluoride 

AgF 


+3.4 

10 

Silver fluoride 

AgF* 2 H 20 


-1.5 

10 

Silver nitrate 

AgNOa 

200 

-5.44 

18 

Silver nitrite 

AgNOz 


- 8.8 

15 

Silver sulfate 

Ag2S04 

1400 

-4.48 

18 

Sodium acetate 

NaCzHaOz 

250 

+4.1 

5.7 

Sodium acetate 

NaCzHaOz 

200 

+3.87 

18 

Sodium acetate 

NaCzHaOz-SHzO 

400 

-4.81 

18 

Sodium ammonium phos* 

NaNH4HP04‘4H20 

800 

-10.75 

18 

phate 





Sodium arsenate 

Na3As04*12H20 

670 

- 12.6 

18-20 

Sodium bicarbonate 

NaHCOa 


-4.3 

15 

Sodium bifluoride 

NaF-HF 

400 

- 6.2 

12 

Sodium bisulfate 

NaHS04 

200 

+1.19 

18 

Sodium bisulfide 

NaHS 


+4.4 

10-16 

Sodium bisulfide 

NaHS- 2 H 20 


-1.5 

17.5 

Sodium borate (tetra) 

Naz B 4 O 7 


+ 10.2 

15 

Sodium borate (tetra) 

N a 2 8407 * 1 0 HzO 

1600 

-25.86 

18 

Sodium bromide 

NaBr 

200 

-0.19 

18 

Sodium bromide 

NaBr- 2 H 20 

300 

-4.71 

18 

Sodium bromoplatinate 

NazPtBrg 

600 

+9.99 

18 

Sodium bromoplatinate 

NazPtBre-SHzO 

800 

-8.55 

18 

Sodium carbonate 

NazCOj 

400 

+5.64 

18 

Sodium chlorate 

NaClOa 

180-360 

-5.6 

10 

Sodium chloride 

NaCl 

100 

-1.18 

18 

Sodium chloroplatinate 

NazPtCle 

800 

+8.54 

18 

Sodium chloroplatinate 

NazPtCU-eHzO 

900 

-10.63 

18 

Sodium chromate 

Na2Cr04 

360-720 

+ 2.2 

10.5 

Sodium chromate 

Na2Cr04*4H20 

650 

-7.6 

11 

Sodium chromate 

Na 2 CrO 4 * 10 H 2 O 

760 

-15.8 

10.5 

Sodium cyanate 

NaCNO 


-4.8 

12.8 

Sodium cyanide 

NaCN 

100 

-0.5 

9 

Sodium cyanide 

NaCN-’/zHzO 

100 

- 1.0 

® i 

Sodium cyanide 

NaCN* 2 H 20 

.... 

-4.4 

9 

Sodium dithionate 

NazSzOe 

400 

-5.37 

18 

Sodium dithionate 

Na 2 S 206 * 2 H 20 

400 

-11.65 

18 

Sodium fluoride 

NaF 

400 

- 0.6 

12 

Sodium formate 

NaCHOz 

150 

-0.52 

11.5 

Sodium hydroxide 

NaOH 

200 

+9.94 

18 

Sodium iodide 

Nal 

200 

+1 .22 

18 

Sodium Iodide 

NaI- 2 H 20 

300 

-4.01 

18 

Sodium nitrate 

NaNOa 

200 

-5.03 

18 

Sodium oxide 

NazO 


+55.0 

15 

Sodium perchlorate 

NaCl 04 

200-400 

-3.5 

10 

Sodium phosphate (tri) 

Na 3 P 04 * 12 H 20 

670 

-14,5 

18-20 

Sodium phosphate (di) 

Na2HP04 

400 

+5.64 

18 

Sodium phosphate (di) 

Na 2 HP 04 * 2 H 20 

400 

-0.39 

18 

Sodium phosphate (di) 

Na2HP04*7H20 


-11.3 

15 

Sodium phosphate (di) 

Na2HP04*12H20 

400 

-22.83 

18 

Sodium phosphate (pyro) 

Na4P207 

800 

+11.85 

18 

Sodium phosphate (pyro) 

Na 4 P 2 O 7 - 10 H 2 O 

800 

-11.67 

18 

Sodium phosphite (di) 

Na2HP03 

555 

+9.15 

13.5 

Sodium phosphite (di) 

Na2HP03-5H20 

555 

-4.6 

13.5 

Sodium phosphite (mono) 

NaH2P03 

555 

+0.75 

13 
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HEATS OF SOLUTION 


Name 

Formula 

Dilution in 
moles of 
water 

Heat of 
solution 
in kg-cal. 

Temp. 

Sodium phosphite (mono) 

NaHzPOj-aViHzO 

655 

~5.3 

15 

Sodium selenide 

NazSe 

789-2587 

+18.6 

14 

Sodium selenide 

Na2Se-4i/2H20 

1030-2125 

-7.9 

13 

Sodium selenide 

Na2So-9H20 

723-1352 

- 10.6 

12 

Sodium selenide 

Na2Se*16H20 

1476-3572 

- 22.0 

14 

Sodium sulfate 

Na2S04 

400 

+0.46 

18 

Sodium sulfate 

NazSOvHzO 

400 

-1 .90 

18 

Sodium sulfate 

Na 2 SO 4 * 10 H 2 O 

400 

-18.76 

18 

* Sodium sulfide 

NazS 

584-1027 

+16.0 

14.5 

Sodium sulfide 

Na2S-4ViH20 

689-1059 

-5.0 

17 

Sodium sulfide 

NazS-SHzO 

513-1167 

- 6.6 

17 

Sodium sulfide 

NazS-SHzO 

774-1495 

-16.72 

13 

Sodium sulfite 

NazSOs 


+2.5 

10 

Sodium sulfite 

Na2S03*7H20 

490 

- 11.2 

10 

Sodium tetra sulfide 

Na2S4 


+9.8 

16.6 

Sodium tetrathionate 

Na2S406-2H20 

620 

-9.7 

9.6 

Sodium thiosulfate 

NazSzO} 

440 

+1.7 

15 

Sodium thiosulfate 

NazSzOa'SHzO 

400 

-11.37 

18 

Sodium trithionate 

NazSaOfi-SHzO 

675 

- 10.1 

10 

Strontium acetate 

Sr(C2H302)2 

300 

+5.6 

11.6 

Strontium acetate 

Sr(C2H302)2*ViH20 

440 

+5. 3 

12 

Strontium bromide 

SrBrz 

400 

+16.11 

18 

Strontium bromide 

SrBrz-eHzO 

400 

-7.22 

18 

Strontium chloride 

SrClz 

400 

+11.14 

18 

Strontium chloride 

SrCIz'eHzO 

400 

-7.50 

18 

Strontium cyanide 

Sr(CN)2*4H20 

100 

-4.15 

8 

Strontium dithionate 

SrS206*4H20 

400 

-9.25 

18 

Strontium fluoride 

SrFz 


- 2.10 

15 

Strontium hydroxide 

Sr(OH )2 


+11.64 

18 

Strontium hydroxide 

Sr(OH) 2 - 8 H 20 


-14.64 

18 

Strontium iodide 

Sriz 


+20.5 

12 

Strontium iodide 

Srl2'7H20 


-4.47 

15 

Strontium nitrate 

Sr(N03)2 

400 

-4.62 

18 

Strontium nitrate 

Sr(N03)2*4H20 

400 

-12.30 

18 

Strontium oxide 

SrO 


+29.34 

18 

Strontium oxide 

SrO-O.MHzO 

1111 

+26.10 

15 

Strontium oxide 

SrO-HzO 

nil 

+10.33 

15 

Strontium oxide 

Sr 0 - 2 H 20 

1111 

+5.26 

15 

Strontium oxide 

SrO-SHzO 

1111 

-14.27 

15 

Strontium selenide 

SrSe 


+7.4 

15 

Sulfur dioxide 

SO 2 

300 

+1.50 

15 

Sulfur irioxide 

SO 3 

1600 

+39.17 

15 

Sulfur heptoxide 

S 4 O 7 


+37.29 

15 

Sulfuric acid 

H 2 SO 4 

1600 

+17.85 

15 

Thallium chloride 

TICI 

4500 

- 10.10 

18 

Thallium hydroxide 

TlOH 

235 

-3.15 

18 

Thallium nitrate 

TINO 3 

300 

-9.97 

18 

Thallium oxide 

TI 2 O 

570 

-3.08 

18 

Thallium sulfate 

TI 2 SO 4 

1600 

-8.28 

18 

Tin bromide(ic) 

SnBr 4 

970 

+16.6 

10.5 

Tin bromide (ous) 

SnBrz 

1080 

-1.6 

15 

Tin chloride (ic) 

SnCU 

720 

+28.5 

10.5 

Tin chloride (ous) 

SnClz 

300 

+0.35 

18 

Tin chloride (ous) 

SnCl 2 - 2 H 20 

200 

-5.37 

18 

Uranyl acetate 

U 02 (C 2 H 302 ) 2 - 2 H 20 

1000-2500 

-4.3 

18-20 
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HEATS OF SOLUTION 


Name 

Formula 

Dilution in 
moles of 
water 

Heat of 
solution 
in kg-cal. 

Temp. 

°G. 

Uranyl chloride 

UOzCiz-HzO 

1000-2500 

+ 2.0 

18-20 

Uranyl chromate 

U02Cr04-5t/2H20 

1000-2500 

-6.3 

18-20 

Uranyl nitrate 

U02(N03)2-3H20 

1000-2500 

-3.7 

18-20 

Uranyl potassium chloride 

U 02 Cl 2 * 2 KCI* 2 H 20 

1000-2500 

+ 2.0 

18-20 

Uranyl sulfate 

U02S04-3H20 

1000-2500 

+5.1 

ia -20 

Ytterbium sulfate 

Y2(S04)3-8H20 

1200 

+10.7 

18 

Zinc acetate 

Zn(C2H302)2 

720 

+9.8 

22.5 

Zinc acetate 

Zn(C2H302)2-H20 

800 

+7.0 

22.5 

Zinc acetate 

Zn(C2H302)2*2H20 

500 

+4.2 

10.2 

Zinc ammonium chloride 

3ZnCl2*6NH4Cl*H20 


+3.23 

13 

Zinc bromide 

ZnBr 2 

400 

+15.03 

18 

Zinc chloride 

ZnCl 2 

300 

+15.63 

18 

Zinc dithionate 

ZnS 20**6 H 2 O 

400 

-2.42 

1 

Zinc formate 

Zn(CH 02)2 

500 

+4.0 

15 

Zinc iodide 

Znl 2 

400 

+11 .31 

18 

Zinc nitrate 

Zn(N 03 ) 2 * 6 H 20 

400 

-5.84 

18 

Zinc potassium sulfate 

ZnS 04 - K 2 SO 4 

600 

+7.91 

18 

Zinc potassium sulfate 

ZnS04*K2S04*6H20 

600 

-11 .90 

18 

Zinc sulfate 

ZnS04 

400 

+18.43 

18 

Zinc sulfate 

ZnS 04 -H 20 

400 

+9.95 

18 

Zinc sulfate 

ZnS04*7H20 

400 

-4.26 

18 

Zirconyl nitrate 

Zr 0 (N 03 ) 2 * 2 H 20 


+2.17 

15 

Zirconyl nitrate 

Zr0(N03)2-3V'2H20 


-1 .92 

15 


VAN DER WAALS’ CONSTANTS FOR GASES 

Calculated from the values given in LandoU-Bornstein Phys.-Chem. Tab., 5th Ed., 
p. 254 (1923); published by J. Springer, Berlin. 

(P + ~ mole 

To use the values of a and h in the table below, P must be expressed in atmos- 
pheres and Fin liters per mole; then /?= 0.08207 liter atmospheres per mole per 
degree; T is degrees absolute. 

— nb^ = nRT for n moles 




a 

6 

Name 

Formula 

Oiters)^ Xalm. 

(mole) 2 

liters 

mole 

Acetic acid 

CH 3 CO 2 H 

17.59 

0.1068 

Acetic anhydride 

(CHaCOzO 

19.90 

0.1263 

Acetone 

(CH 3 )zCO 

13.91 

0.0994 

Acetonitrile 

CH 3 CN 

17.58 

0.1168 

Acetylene 

HCCH 

4.390 

0.05136 

Ammonia 

NH 3 

4.170 

0.03707 

Amyl formate 

HCOzCsHii 

27.58 

0.1730 

Amylene 

CsHjo 

15.90 

0.1207 

Aniline 

CeHsNHz 

26.. 50 

0.1369 

Argon 

A 

1.345 

0.03219 

Benzer j 

CeHfi 

18.00 

0.1154 

Benzonitrile 

CsHsCN 

' 33.39 

0.1724 

Bromobenzene 

CeHsBr 

28.56 

0.1539 

Butane n 

C4H,o 

14.47 

0.1226 
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VAN DER WAALS’ CONSTANTS FOR GASES 


Name 

Formula 

a 

(liters) 2 Xatm. 

If 

liters 



(mole) 2 

mole 

Butyronitrile 

C3H7CN 

25.72 

0.1596 

Capronitrile 

CsHnCN 

34.16 

0.1984 

Carbon dioxide 

CO2 

3.592 

0.04267 

Carbon disulfide 

CSz 

11.62 

0.07685 

Carbon monoxide 

CO 

1 .485 

0.03985 

Carbon oxysulfide 

COS 

3.933 

0.05817 

Carbon tetrachloride 

ecu 

20.39 

0.1383 

Chlorine 

CI2 

6.493 

0.05622 

Chlorobenzene 

CfiHsCl 

25.43 

0.1453 

Chloroform 

CHCI3 

15.17 

0.1022 

Cresol m 

CH3C6H4OH 

31.38 

0.1607 

Cyanogen 

(CN)2 

7.667 

0.06901 

Cyclohexane 

C6H,2 

22.81 

0.1424 

Cymene 

CH3C6H4C3H7 

42.16 

0.2336 

Decane 

CjoHt2 

48.55 

0.2905 

Di-isobutyl 

CgHia 

34.97 

0.2296 

Diethylamine 

(C2Hs)2NH 

19.15 

0.1392 

Dimethylamine 

(CH3)2NH 

10.38 

0.08570 

Dimethylaniiine 

C 6 H 5 N(CH 3)2 

37.49 

0.1970 

Diphenyl 

(C 6 H 5)2 

52.79 

0.2480 

Diphenyl methane 

(C6Hs)2CH2 

38.20 

0.2240 

Dipropylamine 

(C 3 H 7 ) 2 NH 

27.72 

0.1820 

Di-iso propyl 

(C 3 H 7)2 

23.13 

0.1669 

Durene 

C10H14 

45.32 

0.2424 

Ethane 

C2H6 

5.489 

0.06380 

Ethyl acetate 

CH3CO2C2H5 

20.45 

0.1412 

Ethyl alcohol 

C2H5OH 

12.02 

0.08407 

Ethylamine 

C2H5NH2 

10.60 

0.08409 

Ethyl benzene 

C2H5C6H5 

28.60 

0.1667 

Ethyl butyrate 

C3 H7 CO2 C2 H5 

30.07 

0.1919 

Ethyl isobutyrate 

C3H7CO2C2H5 

28.87 

0.1994 

Ethyl chloride 

C2H5CI 

10.91 

0.08651 

Ethyl ether 

(C 2 H 5)20 

17.38 

0.1344 

Ethyl formate 

HCO2C2H5 

14.80 

0.1056 

Ethyl mercaptan 

C2H5SH 

11.24 

0.08098 

Ethyl propionate 

C2H5CO2C2H5 

24.39 

0.1615 

Ethyl sulfide 

(C 2 H 5 ) 2 S 

18.75 

0.1214 

Ethylene 

C2H4 

4.471 

0.05714 

Ethylene bromide 

(CH2Br)2 

13.98 

0.08664 

Ethylene chloride 

(CH2C!)2 

16.91 

0.1086 

Ethylidene chloride 

CHjCHClz 

15.50 

0.1073 

Fluorobenzene 

CeHsF 

19.93 

0.1286 

Germanium tetrachloride 

GeCU 

22.60 

0.1485 

Helium 

Ho 

0.03412 

0.02370 

Heptane n 

C7H16 

31 .51 

0.2654 

Hexane n 

CsHm 

24.39 

0.1735 

Hydrogen 

H2 

0.2444 

0.02661 

Hydrogen bromide 

HBr 

4.451 

0.04431 

Hydrogen chloride 

HCI 

3.667 

0.4081 

Hydrogen selenide 

H2Se 

5.268 

0.04637 

Hydrogen sulfide 

H2S 

4.431 

0.04287 

lodobenzene 

CfiHsI 

33.08 

0.1656 

Isoamylene 

C5H10 

18.08 

0.1405 

Isobutane 

C4H10 

12.87 

0.1142 

Isobutyl acetate 

CH3CO2C4H9 

28.50 

0.1833 
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VAN DER WAALS’ CONSTANTS FOR CASES 


Name 

Formula 

a 

(liters) 2 Xatm. 

(mole ) 2 

6 ^ 
liters 
mole 

Isobutyl alcohol 

C 4 H 9 OH 

17.03 

0.1143 

Isobutyl benzene 

C6H5C4H9 

38.59 

0.2144 

Isobutyl formate 

HCO 2 C 4 H 9 

22.54 

0.1476 

Isopentane 

CsHiz 

18.05 

0.1417 

Isopropyl alcohol 

C 3 H 7 OH 

13.78 

0.09804 

Isopropylbenzene 

C 6 H 5 C 3 H 7 

35.64 

0.2025 

Krypton 

Kr 

2.318 

0.03978 

Mercury 

Ho 

8.093 

0.01696 

Mesitylene 

(CH 3 ) 3 C 6 H 3 

34.32 

0.1979 

Methane 

CH 4 

2.253 

0.04278 

Methyl acetate 

CH 3 CO 2 CH 3 

15.29 

0.1091 

Methyl alcohol 

CH 3 OH 

9.523 

0.06702 

Methylamine 

CH 3 NH 2 

7.130 

0.05992 

Methyl butyrate 

C 3 H 7 CO 2 CH 3 

23.94 

0.1569 

Methyl isobutyrate 

C 3 H 7 CO 2 CHJ 

24.50 

0.1637 

Methyl chloride 

CH3CI 

7.471 

0.06483 

Methyl ether 

(CH3)20 

8.073 

0.07246 

Methyl ethyl ether 

CH 30 C 2 H 5 

11.95 

0.09775 

Methyl ethyl sulfide 

CH3SC2H5 

19.23 

0.1304 

Methyl fluoride 

CH 3 F 

4.631 

0.05264 

Methyl formate 

HC 02 CH 3 

10.84 

0.08068 

Methyl propionate 

C 2 H 5 C 02 CH 3 

19.91 

0.1360 

Methyl sulfide 

(CH3)2S 

12.87 

0.09213 

Methyl valerate 

C 4 H 9 C 02 CH 3 

28.96 

0.1845 

Naphthalene 

CioHg 

39.74 

0.1937 

Neon 

Ne 

0.2107 

0.01709 

Nitric oxide 

NO 

1 .340 

0.02789 

Nitroflen 

N2 

1 .390 

0.03913 

Nitrogen dioxide 

NO 2 

5.284 

0.04424 

Nitrous oxide 

N 2 O 

3.782 

0.04415 

Octane n 

CgH,8 

37.32 

0.2368 

Oxygen 

O 2 

1 .360 

0.03183 

Pentane n 

CsHiz 

19.01 

0.1460 

Phenetole 

C 6 H 5 OC 2 H 5 

35.16 

0.1963 

Phosphine 

PH 3 

4.631 

0.05156 

Phosphonium chloride 

PH 4 CI 

4.054 

0.04545 

Phosphorus 

P 

52.94 

0.1566 

Propane 

CjHs 

0.8664 

0.08445 

Propionic acid 

C 2 H 5 CO 2 H 

20.11 

0.1187 

Propionitrile 

C 2 H 5 CN 

16.44 

0.1064 

Propyl acetate 

CH 3 CO 2 C 3 H 7 

24.63 

0.1619 

Propyl alcohol 

C 3 H 7 OH 

14.92 

0.1019 

Propylamine 

C3H7NH2 

14.99 

0.1090 

Propyl benzene 

CsHsCjHt 

35.85 

0.2028 

Propyl chloride 

C 3 H 7 CI 

15.91 

0.1141 

Propyl formate 

HCO 2 C 3 H 7 

18.95 

0.1280 

Propylene 

C3H6 

8.379 

0.08272 

Pseudo-cumene 

C6H3(CH3)3 

36.61 

0.2021 

Silicon fluoride 

SiF4 

4.195 

0.05571 

Silicon tetrahydride 

SiH4 

4.320 

0.05786 

Stannic chloride 

SnCU 

26.91 

0.1642 

Sulfur dioxide 

SO 2 

6.714 

0.05636 

Thiophene 

C 4 H 4 S 

20.72 

0.1270 

Toluene 

C*HsCH3 

24.06 

0.1463 

Triethyl amine 

(CaHsIsN 

27.17 

0.1831 
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VAN DER WAALS* CONSTANTS FOR GASES 


Name 

Formula 


a 

(liters) 2 Xatm. 

(mole ) 2 

b 

liters 
' mole 

Trimethyiamine 

(CH3)3N 


13.02 

0.1084 

Xenon 

Xe 

/ 

4.194 

0.05105 

Xylene m 

C«H4 (CH3)2 


30.36 

0.1772 

Xylene o 

C6H4(CH3)2 


29.98 

0.1756 

Xylene p 

C6H4(CH3)2 


30.93 

0.1809 

Water 

HzO 


5.464 

0.03049 


SPECIFIC HEAT OF GASES AND VAPORS 

The values of 7 in the table below are the ratios of the specific heat at constant 
pressure (Cp) to that at const€uit volume (Cv). To convert the values below into 
joules per gram per degree C., multiply by 4.186. 


Gas or Vapor 

Temp. 

°C. 

Press. 

atm. 

Specific Heat in 
cal. 15° per gram per °C. 

Const, press. Const, vol. 

7 -Cp/Cv 

Acetaldehyde, C 2 H 4 O 

30 

1 



1.14 

Acetic acid,C 2 H 402 

118-140 

1 

1.50 


1 .151360 

" ” 

140-180 

1 

1 .27 




180-220 

1 

0.951 



Acetone, C 3 H 6 O 

26-110 

1 

0.347 




130-230 

1 

0.412 



Acetylene, C 2 H 2 

15 

1 

0.3830 

0.3039 

1.26 


-71 

1 

0.3513 

0.2676 

1 .31 

Air 

0 

1 

0.2399 

0.1710 

1.403 


100 

1 

0.2404 

0.1715 

1 .401 

tf 

200 

1 

0.2413 

0.1726 

1 .398 

n 

400 

1 

0.2430 

0.1744 

1 .393 

If 

600 

1 

0.2471 

0.1785 

1 .385 

ft 

800 

1 

0.2521 

0.1835 

1 .376 

ff 

1000 

1 

0.2571 

0.1885 

1 .365 

tf 

1400 

1 

0.2700 

0.2014 

1 .341 

ft 

2000 

1 

0.2949 

0.2263 

1 .088 

ft 

0 

20 

0.2490 



ft 

0 

100 

0.2800 



ft 

50 

220 

0.2961 



ff 

-50 

10 

0.2440 



If 

-100 

10 

0.2581 




-140 

10 

0.4079 



Allyl chloride, CsHsCi 

14 

0.2 



1 .137 

Ammonia, NH3 

15 

1 

0.5232 

0 . 3995 

1.310 


15 

3.5 



1 .41 

Argon, A 

-180 

1 

1.33 

0.0754 

1 .76 


15 

1 

0.1252 

0.07531 

1 .668 

Arsenic trichloride, AsCis 

160-270 

1 

0.112 



Benzene, CeHs 

90 

1 

0.3254 

0.2958 

1.10 

” 

34-115 

1 

0.301 




120-220 

1 

0.370 



Bromine, Brz 

20-350 

0.3-1. 5 



1 .32 


19-388 

1 

0.0550 



/ 59 -Butane, C 4 HJ 0 

15 

1 



1.11 

Carbon dioxide, CO 2 

0 

1 

0.1973 

0.1506 

1 .310 

” ” 

15 

1 

0.1988 

0.1525 

1.304 

ft If 

100 

1 

0.2064 

0.1626 

1 .281 

>1 

400 

1 

0.2379 

0.1927 

1 .235 

ft ft 

1000 

1 

0.2763 

0.2312 

1 .195 
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SPECIFIC HEAT OF GASES AND VAPORS 


Gas or Vapor 

Temp. 

•c. 

Press. 

atm. 

Specific Heat in 
cal. 15° per gram per °C. 
Const, press.. Const, vol. 

y 

-Cp/Cv 

Carbon dioxide, CO 2 

2000 

1 

0.3091 

0.2640 

1 

171 

>. » 

38 

24.25 

0.2879 




M n 

38 

54.1 

0.3259 




„ M 

38 

85.4 

0.9950 




„ If 

-75 

1 

0.184 

0.144 

1 

37 

Carbon disulfide, CSz 

99.7 

sat. vap. 



1 

63 

n n 

80-190 

1 

0.157 




„ 

17 

0.3 

0.157 




Carbon monoxide, CO 

-180 

1 

0.259 

0.176 

1 

41 


15 

1 

0.2478 

0.1766 

1 

404 

Carbon tetrachloride, CCI 4 

0 

1 

0.140 




„ „ 

30 

1 

0.132 




ff n 

70 

1 

0.115 





20 

0.1 



1 

13 

Chlorine, CI 2 

15 

1 

0.1150 

0.08486 

1 

355 


16 

0.5 



1 

34 

Chloroform, CHCI 3 

27-118 

1 

0.145 





120-230 

1 

0.157 




" 

20 

0.15 



1 

15 

11 

100 

1 



1 

15 

Cyanogen, (CN )2 

15 

1 

0.4095 

0.3260 

1 

256 

Cyclohexane, CcHiz 

80 

1 



1 

08 

•• 

100 

1 

0.413 




Ethane, C^H^ 

-82 

1 

0.347 

0.271 

1 

28 

" 

15 

1 

0.3860 

0.3136 

1 

22 


60 

1 



1 

21 


100 

1 



1 

19 

Ethyl acetate, C 4 H 802 

35-113 

1 

0.2369 





110-220 

1 

0.4010 




Ethyl alcohol, CzHsO 

90 

1 

0.406 

0.359 

1 

13 


100-223 

1 

0.454 




Ethyl bromide, CzHjBr 

14 

0.3 



1 

19 


28-116 

1 

0.161 




11 it 

80-200 

1 

0.190 




Ethyl chloride, C 2 H 5 CI 

-30 

0.137 

0.21 




M „ 

0 

0.137 

0.22 




„ n 

40 

0.137 

0.239 




ft ft 

40 

1 .37 

0.244 




ft 

16 

0.3-0. 5 



1 

19 

Ethyl cyanide, C 3 H 5 N 

114-223 

1 

0.4260 




Ethyl ether, C 4 H 10 O 

35 

1 

0.4449 

0.4119 

1 

08 

n „ 

27-189 

1 

0.4619 


1 

086*0° 

” 

200-300 

1 

0.5331 





16 

0.28 

0.459 




Ethyl sulfide, C 4 H 10 S 

120-223 

1 

0.399 




Ethylene, C 2 H 4 

-91 

1 

0.3086 

0.2285 

1 

35 


15 

1 

0.3592 

0.2858 

1 

255 


10-100 

1 

0.399 


1 

IglOQO 

•• 

25-200 

1 

0.430 




Ethylene chloride, C 2 H 4 CI 2 

19 

0.06 



1 

137 


23 

0.2 



1 

134 

„ 

111-221 

1 

0.229 




Ethylidene chloride, C 2 H 4 CI 2 

110-220 

1 

0.230 




Helium, He 

-180 

1 

1 .248 

0.752 

1 

660 

n-Hexane, C 6 H 14 

80 

1 

0.3646 


1 

08 
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SPEOFIC HEAT OF GASES AlSH VAPORS 


Gas or Vapor 

Temp. 

®CL 

Press. 

atm. 

Specific Heat in 
cal. 15° per gram per °C. 
Const, press. Const, vol. 

T-Cp/Cv 

Hydrogen, H 2 

-181 

1 

2.64 

1.66 

1.597 


-76 

1 

3,15 

2.17 

1 .453 

»» 

0 


3.39 

2.40 

1.410 



1 

3.388 

2.402 

1 .410 


100 


3.428 

2.442 

1 .404 

9f 

400 


3.533 

2.547 

1 .387 

99 

1000 


3.740 

2.754 

1 .358 

99 

2000 


4.088 

3.102 

1 .318 

Hydrogen bromide, HBr 

30 

0.3-1. 5 



1 .42 


11-100 

1 

0.0820 



Hydrogen chloride, HCI 

15 

1 

0.1939 

0.1375 

1 .41 

” »* 

100 

1 



1.40 

1 . » 

10-190 

1 

0.185 



Hydrogen cyanide, HCN 

65 

1 



1 .31 


140 

1 



1 .28 

>1 »i 

210 

1 



1.24 

Hydrogen iodide, HI 

20-100 

1 



1 .40 

Hydrogen sulfide, H^S 

-57 

1 

0.292 

0.227 

1.29 

ft it 

-45 

1 

0.279 

0.215 

1.30 

ft 1 * 

15 

1 

0.2532 

0.1918 

1.32 

ft tf 

18 

0.5 



1.32 

99 99 

10-190 

1 

0.2430 



Iodine, l 2 

185 

1 



1 .30 


206-377 

t 

0.0337 



Krypton, Kr 

19 

1 



1 .68 

Mercury, Hg 

360 

0.5-1 



1 .67 

Methane, CH 4 

-115 

1 

0.450 

0.319 

1 .41 


-74 

1 

0.498 

0.370 

1.36 


15 

1 

0.5282 

0.4032 

1 .31 


10-200 

1 

0.5931 



Methyl acetate, C 3 H 6 O 2 

15 

1 



1.14 

Methyl alcohol, CH 4 O 

77 

1 

0.390 

0.324 

1.203 

M 

100-223 

1 

0.4581 



Methyl bromide, CHaBr 

18 

0.3-0 . 6 



1.27 

Methyl chloride, CH 3 CI 

16 

0.8 



1.28 

Methyl ether, C 2 H 6 O 

6-30 

1 



1.11 

Methyl iodide, CH 3 I 

20 

0.3 



1,286 

Neon, Ne 

19 

1 



1 .64 

Nitric oxide, NO 

-80 

1 

0.244 

0.177 

1 .38 


-45 

1 

0.239 

0.172 

1 .39 

" M 

15 

1 

0.2328 

0.1664 

1.400 

„ 

10-180 

1 

0.232 



Nitrogen, N 2 

-181 

1 

0.256 

0.174 

1.47 


15 

1 

0.2477 

0.1765 

1.404 

Nitrogen dioxide, NO 2 

27-67 

1 

1 .62 



,f ft 

27-100 

1 

1.70 



99 99 

27-200 

1 

0.851 



99 

27-300 

1 

0.630 



Nitrous oxide, N 2 O 

-70 

1 

0.190 

0.142 

1.34 

99 99 

-30 

1 

0.200 

0.153 

1.31 

99 

15 

1 

0.2004 

0.1538 

1.303 

99 99 

100 

1 



1 .28 

99 99 

25-200 

1 

0.224 



Oxygen, O 2 

-181 

t 

0.2284 

0.1575 

1.45 


-76 

t 

0.214 

0.152 

1.415 
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SPECIFIC HEAT OF GASES AND VAPORS 


Gas or Vapor 

Temp. 

°C. 

Press. 

atm. 

Specific 
cal. 15° per 
Const, press 

Heat in 
gram per°C. 
Const, vol. 

y -Cp/Cy 

©xygen O 2 

15 

1 

0.2177 

0.1554 

1.401 


100 


0.2187 

0.1563 

1.399 


200 


0.2194 

0.1570 

1.397 


400 


0.2209 

0.1585 

1.394 

n-Pentane, C 5 H 12 

86 

1 

0.4093 

0.3769 

1.086 

/ 50 -Pentane, C 5 H 12 

58 

1 

0.449 



” 

100 

1 

0.471 



Phosphorus, P 

300 

1 



1 .17 

Phosphorus trichloride, PCI 3 

110-250 

1 

0.135 



Potassium, K 

850 

1 



1.77 

Propane, C 3 H 8 

16 

0.5 



1.13 

n- or / 5 o-Propyl chloride, C 3 H 7 CI 

21 

0.1 



1.13 

Silicon tetrachloride, SiCU 

14 

0.15 



1 .13 


90-230 

1 

0.132 



Sodium, Na 

750-920 

1 



1 .68 

Stannic chloride, SnCU 

149-273 

1 

0.0939 



Sulfonyl chloride, SO 2 CI 2 

19-98 

1 

0.114 



Sulfur dioxide, SO 2 

15 

1 

0.1516 

0.1175 

1 .29 


20 

0.5 



1.27 

" " 

20 

2.5 



1.35 

.1 i> 

10-190 

1 

0.134 



Titanium tetrachloride, TiCU 

160-270 

1 

0.129 



Water, H 2 O 

100 

1 

0.4836 

0.3652 

1 .324 


200 

1 

0.4791 

0.3657 

1 .310 


400 

1 

0.4801 

0.3690 

1.301 

PM 

700 

1 

0.5024 

0.3918 

1.282 


1000 

1 

0.5488 

0.4384 

1.252 


1400 

1 

0.6470 

0.5366 

1.206 

9t 

2000 

1 

0.8290 

0.7187 

1 .155 

ft 

2300 

1 

0.8634 

0.7530 

1.146 

99 

200 

2 

0.4769 




200 

4 

0.4939 



ft 

200 

6 

0.5150 




200 

10 

0.5689 




200 

14 

0.6710 



Xenon, Xe 

19 

1 



1 .66 
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CRITICAL CONSTANTS OF GASES 


Name 

Formula 

tc, ®C. 

pc, atm. 

dc, g/cc 

Acetal dohy da 

CH 3 CHO 

188 



Acetic acid 

CH 3 CO 2 H 

321.6 

57.2 

0.351 

Acetic anhydride 

(CH 3 C 0)20 

296 

46 


Acetone 

(CH 3 ) 2 C 0 

235.0 

47 

0.268 

Acetonitrile 

CH 3 CN 

274.7 

47.7 

0.240 

Acetylene 

C 2 H 2 

36 

62 

0.231 

Air 


-140.7 

37.2 

0.35* 





0.31** 

Allyl alcohol 

C 3 H 5 OH 

272 



Allyl sulfide 

(C3H5)2S 

380 



Allylene 

CH 3 CCH 

128 



Ammonia 

NH 3 

132.4 

111.5 

0.235 

/3»*Amyi acetate 

CH 3 CO 2 C 5 H,, 

326 



fso> Amyl alcohol 

CsHjtOH 

307 



tert-Amyl alcohol 

CsHiiOH 

272 



fao>Amyl n-butyrate 

C 3 H 7 CO 2 C 5 H 1 , 

346 



/so>Amyl formate 

HCOzCsHn 

303 

34 

0.282 

^«o»Amyl mercaptan 

CsHnSH 

321 



foo>Amyt propionate 

CzHsCOzCsHn 

338 



/«»-Amyl sulfide 

(CsHtOiS 

391 



Aniline 

CeHsNHa 

426 

52.4 


Anisole 

C 6 H 5 OCH 3 

369 

41 .3 


Argon 

A 

-122 

48 

0.531 

Benzene 

C«H 6 

288.5 

47.7 

0.304 

Benzonitrile 

CtHsCN 

426 

41.6 


Bromine 

Brj 

302 



Bromobenzene 

CeHsBr 

397 

44.6 

0.486 

/i>Butane 

C4H,0 

153 

36 


fso- Butane 

C4H,o 

134 

37 


n> Butyl acetate 

CH 3 CO 2 C 4 H 9 

306 



iso-Butyl acetate 

CH 3 CO 2 C 4 H 9 

288 

31 

0.281 

ri' Butyl alcohol 

C 4 H 9 OH 

287 

48.4 


<a<»-Butyl alcohol 

C 4 H 9 OH 

265 

48 


5ec- Butyl alcohol 

C 4 H 9 OH 

265 



/er/-Butyl alcohol 

C 4 H 9 OH 

235 



fso-Butyl n-butyrate 

C 3 H 7 CO 2 C 4 H 9 

338 



<»o- Butyl /ao-butyrate 

C 3 H 7 CO 2 C 4 H 9 

329 



<«o>Butyi formate 

HCO 2 C 4 H 9 

278 

38 

0.288 

/ao-Butyi propionate 

C 2 H 5 CO 2 C 4 H 9 

319 



fao- Butyl iao- valerate 

C 4 H 9 CO 2 C 4 H 9 

348 



n- Butyric acid 

C 3 H 7 CO 2 H 

355 


0.302 

fao- Butyric acid 

C 3 H 7 CO 2 H 

336 


0.304 

Butyronitrile 

C 3 H 7 CN 

309 

37.4 


Capronitrile 

CsHnCN 

349 

32.2 


Carbon dioxide 

CO 2 

31.1 

73.0 

0.460 

Carbon disulfide 

CS 2 

273 

76 


Carbon monoxide 

CO 

-139 

35 

0.311 

Carbon oxysuifide 

COS 

105 

61 


Carbon tetrachloride 

CCI 4 

283.1 

45.0 

0.558 

Chlorine 

CI 2 

144.0 

76.1 

0.573 

Chlorobenzene 

CsHsCI 

359 

44.6 

0.365 

Chloroform 

CHCI 3 

263 


0.516 

o-Cresoi 

C 7 H 7 OH 

422 

49.4 


/n>Cre8ol 

C 7 H 7 OH 

432 

45.0 


P-Cresol 

C 7 H 7 OH 

426 

50.8 


Cyanogen 

C2N2 

128 

69 


Cyclohexane 

C«Hi2 

281 .0 

40.4 

0.270 


*Plait point ^^Criticai point of contact 
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CRITICAL CONSTANTS OF GASES 


Name Formula 


Diethyiamine 

(CjHsjzNH 

223,5 

36.2 

0.246 

Di-/«o-butyl 

CsHia 

277 

24.5 

0.237 

Dimethylamine 

(CH3)2NH 

164.6 

51 .7 

* • * • • 

Dimethylaniline 

CeHsNCCHjh 

415 

35.8 


Dimethyl-o-toluidine 

C 7 H 7 N(CH 3)2 

395 

30.8 


Di-/so- propyl 

CeHu 

227.4 

30.6 

0.241 

Di propylamine 

(C 3 H 7 ) 2 NH 

277 

31 


Ethane 

CzHe 

32.1 

48.8 

0.21 

Ethyl acetate 

CH3CO2C2HS 

250.1 

37.8 

0.308 

Ethyl alcohol 

C2H5OH 

243.1 

63.1 

0.2755 

Ethyl allyl ether 

C2H5OC3H5 

245 



Ethyl bromide 

C2H5Br 

231 


0.513 

Ethyl n-butyrate 

C3H7CO2C2H5 

293 

30 

0.276 

Ethyl /*a-butyrate 

C3H7CO2C2H5 

280 

30 

0.276 

Ethyl caprylate 

C 7 H, 5 C 02 C 2 H 5 

386 



Ethyl chloride 

C2H5CI 

187.2 

52 

0.33 

Ethyl chloroformate 

CIC02C2HS 

<235 



Ethyl crotonate 

C3H5C02C2H5 

326 



Ethyl disulfide 

(C 2 H 5 ) 2 S 2 

369 



Ethyl ether 

(C 2 H 5)20 

193.8 

35.5 

0.2625 

Ethyl formate 

HCO2C2H5 

235.3 

46.65 

0.323 

Ethyl mercaptan 

C2H5SH 

225.5 

54.2 

0.301 

Ethyl pelargonate 

CH3 ( CH2 )7C02C2H5 

400 



Ethyl propionate 

C2H5CO2C2H5 

272.9 

33.0 

0.2965 

Ethyl propyl ether 

C2H5OC3H7 

227.4 

32.1 

0.258 

Ethyl sulfide 

<C 2 H 5 ) 2 S 

283.8 

39.1 

0.279 

Ethyl n-valerate 

C4H9CO2C2H5 

297 



Ethyl /so-valerate 

C4 Hg CO2 C2 Hs 

315 



Ethyl al 

CH 2 ( 0 C 2 H 5)2 

254 



Ethylamine 

C2H5NH2 

183.2 

55.5 


Ethylene 

C2H4 

9.7 

50.9 

0.22 

Ethylene oxiae 

(CH2)20 

192.0 



Fluorobenzene 

C 6 H 5 F 

286 

44.6 

0.354 

Germanium tetrachloride 

Q'eCU 

277 

38 


Helium 

He 

“267.9 

2.26 

0.0693 

n- He plane 

C 7 H ,6 

266.8 

26.8 

0.234 

n-Heptyl alcohol 

CrHisOH 

365 



n- Hexane 

CeHu 

234.8 

29.5 

0.234 

Hydrazine 

N2H4 

380 

145 


Hydrogen 

Hz 

-239.9 

12.8 

0.0310 

Hydrogen bromide 

HBr 

90 

84 


Hydrogen chloride 

HCI 

51.4 

81 .6 

0.42 

Hydrogen cyanide 

HCN 

183.5 

50 

0.20 

Hydrogen iodide 

HI 

151 

82 


Hydrogen selenide 

HzSe 

138 

88 


Hydrogen sulfide 

HzS 

100.4 

88.9 


Iodine 

Iz 

553 



lodobenzene 

CeHsI 

448 

44.6 

0.581 

Krypton 

Kr 

-63 

54 

0.78 

Mercury 

Hg 

>1550 

>200 

4-5 

Methane 

CH4 

-82.5 

45.8 

0.162 

Methyl acetate 

CH3CO2CH3 

233.7 

46.3 

0.325 

Methyl alcohol 

CHsOH 

240.0 

78.7 

0.272 

Methyl n-butyrate 

C3H7CO2CH3 

i-81 .3 

34.2 

0.300 

Methyl /so-butyrate 

C3 H7 CO2CH3 

267.55 

33.7 

0.301 

Methyl chloride 

CH 3 CI 

143.1 

65.8 

0.37 

Methyl ether 

(CH 3)20 

126.9 

52.0 

0.271 







critical ccwnstants of gases 


Name 

Formula 

tc, °C. 

jjc, atm. 

dc, g/cc 

Methyl ethyl ether 

CH 3 OC 2 H 5 

164.7 

43.4 

0.270 

Methyl ethyl sulfide 

CH 3 SC 2 H 5 

260 

42 


Methyl fluoride 

CH 3 F 

44.9 

62.0 


Methyl formate 

HCO 2 CH 3 

214.0 

59.15 

0.349 

Methyl mercaptan 

CH3SH 

196.8 

71.4 

0.323 

Methyl oxalate 

(C 02 CH 3)2 

260 

9.48 


Methyl propionate 

C 2 H 5 CO 2 CH 3 

257.4 

39.3 

0.312 

Methyl sulfide 

(CH 3 ) 2 S 

229.9 

54.6 

0.306 

Methyl valerate 

C 4 H 9 CO 2 CH 3 

294d 

32 

0.279 

Methylamine 

CH 3 NH 2 

156.9 

73.6 


Methytaniline 

CfiHsNHCHa 

429 

51 .3 


Neon 

Ne 

-228.7 

25.9 

0.484 

Nitric oxide 

NO 

-94 

65 

0.52 

Nitrogen 

N 2 

-147.1 

33.5 

0.3110 

Nitrogen tetroxide 

N 204 

158 

99 


Nitrous oxide 

N 2 O 

36.5 

71.7 

0.45 

n-Octane 

08 Hi 8 

296 

24.6 

0.234 

Oxygen 

O2 

-118.8 

49.7 

0.430 

Paraldehyde 

C«H |203 

290 



n-Pentane 

C5H12 

197.2 

33.0 

0.232 

fso-Pentane 

C 5 H 12 

187.8 

32.8 

0.234 

Phene tole 

C6H5OC2HS 

374 

33.8 


Phenol 

CfiHjOH 

419 

60.5 


Phosgene 

COCI 2 

182 

56 

0.52 

Phosphine 

PH 3 

51 

64 

0.30 

Phosphonium chloride 

PH 4 CI 

49 

73 


Propane 

C3H« 

96.81 

42.01 

0.226 

Propionic acid 

C 2 H 5 CO 2 H 

339.5 

53.0 

0.315 

Propionitrile 

C 2 H 5 CN 

291 .2 

41.3 

0.241 

Propyl acetate 

CH 3 CO 2 C 3 H 7 

276.2 

32.9 

0.296 

n-Propyl alcohol 

C 3 H 7 OH 

263.7 

49.95 

0.273 

fao-Propyl alcohol 

C 3 H 7 OH 

235 

53 


Propyl n-butyrate 

C 3 H 7 CO 2 C 3 H 7 

327 



n-Propyl chloride 

C 3 H 7 CI 

230 

45.2 


Propyl formate 

H CO2 C3 H7 

264.85 

40.1 

0.309 

Propyl propionate 

C 2 H 5 CO 2 C 3 H 7 

305 



Propyl fa<^-valorate 

C 4 H 9 CO 2 C 3 H 7 

336 



Propylamine 

C 3 H 7 NH 2 

223.8 

46.3 


Propylene 

C3H6 

92.3 

45.0 


Pyridine 

C 5 H 5 N 

344 

60.0 


Radon 

Rn 

104 

62 


Silicon tetrafluoride 

SiF4 

-1 .5 

50 


Silicon tetrahydride 

SiH4 

-3.5 

48 


Stannic chloride 

' SnCU 

318.7 

37.0 

0.742 

Sulfur 

S 

1040 



Sulfur dioxide 

SO 2 

157.2 

77.7 

0.52 

Sulfur trioxide 

SO 3 

218.3 

83.6 

0.630 

Thiophene 

C 4 H 4 S 

317 

48 


Thymol 

C 10 H 13 OH 

425 



Toluene 

CgHsCHj 

320.6 

41.6 

0.292 

Tolu nitrile 

C 7 H 7 CN 

450 



Triethylamine 

(C2H5)3N 

262 

30 

0.261 

Tri methylamine 

(CH3)3N 

161 

41 


n-Valeric acid 

C4H9C02H 

379 



fso- Valeric acid 

C4H9CX)2H 

361 



Water 

H 20 

374.0 

217.72 

0.4 

Xenon 

Xe 

16.6 

58.2 

1.165 
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SPECIFIC HEAT OF ELEMENTS, COMPOUNDS AND 
VARIOUS SUBSTANCES* 


The values are given in gram-calories (15°) per gram per degree Centigrade. T« 
convert to joules per gram per degree Centigrade multiply by 4.185. 





Specific 


Name 

Formula 

State 

Heat 

Temp. ®C. 




#?-cal/g( 15 °) 


Acetal 

CH3CH(0C2H5)2 

L 

0.4669 

0 1 



L 

0.5198 

19 to 99 

Acetic acid 

CH 3 COOH 

S 

0.487 

0 



L 

0.468 

0 

Acetone 

(CH3)2C0 

S 

0.540 

-210 



L 

0.506 

0 



L 

0.528 

20 

Acetonitrile 

CH 3 CN 

L 

0.541 

21 to 76 

Acetophenone 

CeHsCOCHj 

L 

0.474 

20 to 196 

Acetyl chloride 

CH 3 COCI 

L 

0.339 

0 

Albite 

Na20*Al203*6Si02 

S 

0.212 

100 

Allyl acetate 

CH 3 COOC 3 H 5 

L 

0.431 

0 

alcohol 

CH 2 CHCH 2 OH 

L 

0.665 

21 to 96 

benzoate 

C 6 H 5 COOC 3 H 5 

L 

0.388 

20 

butyrate 

C 3 H 7 COOC 3 HS 

L 

0.451 

20 

chloride 

CH 2 CHCH 2 CI 

L 

0.313 

0 

chloroacetate 

CICH 2 COOC 3 H 5 

L 

0.3959 

20 

dichloroacetate 

CI 2 CHCOOC 3 H 5 

L 

0.3319 

20 

isobutyrate 

C 3 H 7 COOC 3 HS 

L 

0.448 

20 

propionate 

C 2 H 5 COOC 3 H 5 

L 

0.451 

20 

trichloroacetate 

CI 3 CCOOC 3 H 5 

L 

0.2879 

20 

valerate 

C 4 H 9 COOC 3 H 5 

L 

0.451 

20 

Aluminum 

Al 

8 

0.0092 

-240.6 



8 

0.0165 

-233 



S 

0.0889 

-190 



8 

0.1466 

-192 to -82 



S 

0.1962 

-76 to -1 



8 

0.217 

17 to 100 



S 

0.236 

1 5 to 435 



S 

0.274 

500 

Aluminum chloride 

AICl3(«> 

S 

0.468 

93 


AICl3(P) 

S 

0.196 

0 


AlCb-SHzO 

S 

0.313 

35 

fluoride 

AIF 3 

S 

0.229 

35 


2AIF3-7H20 

S 

0.342 

35 

hydroxide 

AI(0H)3 

S 

0.103 

-100 


Al (0H)3 

S 

0.177 

0 


Al (0H)3 

S 


50 


AI(0H)3 

S 

0.215 

100 

oxide 

AI 2 O 3 

S 

0.0992 

-100 


AI 2 O 3 

S 

0.174 

0 


AIzOj 

S 

0.198 

50 


AI 2 O 3 

S 

0.21 

100 

sulfate 

AI 2 ( 804)3 

S 

0.184 

50 


AI 2 ( 804 ) 3 * 1 8 H 2 O 

S 

0.354 

34 

<K Aminobenzoic acid 

NH2C6H4COOH 

8 

0.254 

85 


NH2C6H4COOH 

L 

0.435 

145 

m-Aminobenzoic acid 

NH2C6H4COOH 

S 

0.253 

120 


NH 2 C 6 H 4 COOH 

L 

0.435 

174 

p-Aminobenzoic acid 

NH 2 C 6 H 4 COOH 

S 

0.287 

128 


NH 2 C«H 4 C 00 H 

L 

0.444 

186 


'^'See also the table: Specific Heat of Gases and Vapors. 
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SPECIFIC HEAT OF ELEMENTS, COMPOUNDS AND VARIOUS 

SUBSTANCES 


Name 

Formula 

State 

Specific 

Heat 

ff-cal/K(15®) 

Temp.®C. 

Ammonia 

NH3 

S 

L 

0.502 

1.047 

-103 to -188 

-60 



L 

1.098 

0 



L 

1.125 

20 



L 

1 .48 

100 

Ammonium bromide 

NH4Br 

S 

0.210 

20 

chloride 

NH4CI 

S 

0.121 

-200 



s 

0.263 

-100 



s 

0.357 

0 



s 

0.389 

50 

iodide 

NH4I 

s 

0.111 

0 



s 

0.118 

50 

nitrate 

NH4NO3 

s 

0.306 

-100 



s 

0.397 

0 



s 

0.4146 

50 



s 

0.428 

100 

sulfate 

(NH 4 ) 2 S 04 

s 

0.283 

-100 

1 


s 

0.337 

0 



s 

0.345 

50 

prfm-Amjyi alcohol (d) 

CjHiiOH 

L 

0.712 

22 to 125 

1 tert~kmy\ alcohol 

CsHnOH 

L 

0.753 

20 to 99 

Amylerte 

CsHio 

L 

0.282 

0 

i Andalusite 

AUSiOs 

S 

0.228 

100 

' Anethole 

C9H9OCH3 

L 

0.551 

22.5 

1 Aniline 

CsHsNHj 

S 

0.741 

? 



L 

0.478 

0 



L 

0.521 

50 



L 

0.547 

100 

Anisole 

CH3OC6H5 

L 

0.483 

20 to 1 52 

! Anorthite 

Ca0*Al203*(Si02)i 

S 

0.205 

100 

Anthracene 

p 

I 

0 

S 

0.308 

50 



s 

0.350 

100 

Anthraquinone 

C,H4(C0)*CVH4 

s 

0.258 

0 

Antimony 

Sb 

s 

0.0462 

-186 to -79 



s 

0.0468 

-188 to +20 



s 

0.0503 

20 



s 

0.0513 

100 



s 

0.0520 

200 



s 

0.0537 

300 

Antimony trioxide 

SbzOi 

s 

0.934 

60 

trieutride 

Sb2S3 

s 

0.0829 

0 



s 

0.884 

100 

Aptol 

Ci2Hi404 

s 

0.299 

10 

Arsenic 

As 

s 

0.0704 

-188 to +20 

Arsenic, gray cryst 

As 

s 

0.0822 

0 to 100 

Arsenic, black amorph. 

As 

s 

0.0861 

0 to 100 

' Arsenic trichloride 

AsCIs 

L 

0.177 

56 

Arsenous oxide 

A 82 O 3 

s 

0.117 

0 

Asbestos 


s 

0.195 

20 to 98 

Azobenzene 

(C,H5N)2 

s 

0.330 

28 

Bsrnjm 

Ba 

s 

0.068 

-185 to +20 

Barium carbonate 

BaCOs 

s 

0.0999 

0 



s 

0.110 

100 

chlorate 

Ba(C!03)2*H20 

s 

0.158 

32 
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SPECIFIC HEAT OF ELEMENTS, COMPOUNDS AND VARIOUS 

SUBSTANCES 





Sped 6c 


Name 

Formula 

State 

Heat 

Temp.°C. 




g-cal/g(15®) 


Barium chloride 

BaCl2 

S 

0.08523 

0 


BaCl2-2H20 

S 

0.140 

0 

formate 

Ba(CH02)2 

S 

0.137 

0 

molybdate 

BaMo 04 

S 

0.11 

15 

nitrate 

Ba(N03)2 

S 

0.148 

47 

sulfate 

BaS04 

S 

0.111 

0 

thiosulfate 

BaS203 

S 

0.162 

58 

Basalt 


S 

0.20 

20 to 100 

Benzaldehyde 

CeHsCHO 

L 

0.428 

22 to 172 

Benzene 

CeHfi 

S 

0.0399 

-250 



S 

0.124 

-200 



s 

0.227 

-100 



s 

0.299 

—50 



L 

0.389 

5 



L 

0.406 

20 



L 

0.444 

60 




L 

0.473 

90 

Benzoic acid 

CfiHsCOOH 

S 

0.287 

20 

Benzonitrile 

CgHsCN 

L 

0.441 

22 to 186 

Benzophenone 

(C,Hs,)jCO 

S 

0.115 

-150 1 



S 

0.220 

-50 



s 

0.275 

0 



s 

0.303 

20 i 



L 

0.383 

3 to 40 

Benzyl alcohol 

CeHsCHzOH 

L 

0.511 

20 to 1 00 

chloride 

CeHsCHzCI 

L 

0.323 

0 

Beryl 

3Be0-Al203*6Si02 

S 

0.20 

57 

Beryllium 

Be 

S 

0.397 

0 to 46 



s 

0.425 

0 to 1 00 



s 

0. 505 

0 to 300 

Beryllium oxide 

BeO 

s 

0.260 

50 

sulfate 

BeS 04 

s 

0.198 

50 

Betol 

HOC6H4COO C10H7 

s 

0.129 

-150 



s 

0.167 

-100 



L 

0.356 

19 to 63 

Bismuth 

Bi 

S 

0.0218 

-253 to -196 



s 

0.0284 

— 188 to +20 



s 

0.0285 

-79 to +17 



s 

0.0303 

1 7 to 1 00 



s 

0.0303 

18 



s 

0.0338 

271 



L 

0.0363 

280 to 360 

Bismuth oxide 

BizOa 

S 

0.0569 

50 



s 

0.0593 

100 

sulfide 

BizSs 

S 

0.0600 

50 

Borax 

Na2B4O7*10H2O 

s 

0.385 

35 

Boron, amorph. 

B 

s 

0.071 

-191 to -78 

Boron, cryst. 

B 

s 

0.2518 

0 to 100 



s 

0.165 

-78 to 0 



s 

0.307 

0 to 100 



s 

0.357 

0 to 234 

Boron nitride 

BN 

s 

0.349 

200 

Bromine 

Br 

s 

0.070 

-191 to -81 



s 

0.084 

-78 to -20 
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SPECIFIC HEAT OF ELEMENTS, COMPOUNDS AND VARIOUS 

SUBSTANCES 


Name 

Formula 

State 

Specific 

Heat 

g-cal/g( 15 ®) 

Bromine 

Br 

L 

0.107 

Bromobenzene 

CgHs Br 

L 

0.231 

o-Bromochlorobenzene 

BrC6H4CI 

S 

0.192 



L 

0 215 

n^Bromochlorobenzene 

BrC6H4CI 

S 

0.150 



L 

0.212 

p- Bromochlorobenzene 

BrC6H4CI 

S 

0.150 



s 

0.170 

o- Bromoiodobenzene 

BrC6H4l 

S 

0.143 



L 

0.160 

m- Bromoiodobenzene 

BrC6H4l 

S 

0.143 



L 

0.158 

p-Bromoiodobenzene 

BrC6H4l 

S 

0.150 

o-Bromonaphthalene 

Cl 0 H 7 Br 

S 

0.260 

Bromophenol 

HOC6H4Br 

L 

0.316 

Brucite 

MgO-HzO 

S 

0.311 

n> Butane 

C 4 H ,0 

L 

0.550 

n-Butyl alcohol 

C4H9OH 

L 

0.526 



L 

0.563 

butyrate 

C3H7COOC4H!, 

L 

0.459 

chloride 

C4H9CI 

L 

0.451 

formate 

HCOOC4H9 

L 

0.459 

propionate 

C2H5COOC4H9 

L 

0.459 

valerate 

C4H9COOC4H9 

L 

0.459 

n-Butyric acid 

C3H7COOH 

L 

0.515 

n-Butyronitrile 

C3H7CN 

L 

0.547 

Cadmium 

Cd 

S 

0.0308 



s 

0.0498 



s 

0.0537 



s 

0.0549 



s 

0.0566 



s 

0.0594 



s 

0.0617 

Cadmium chloride 

2CdCl2*5H20 

s 

0.243 

nitrate 

Cd(N03)2*4H20 

s 

0.260 

sulfate 

CdS 04 * 8 H 20 

s 

0.195 



s 

0.200 

sulfide 

CdS 

s 

0.0882 



s 

0.0922 

Calcium 

Ca 

s 

0.0714 



s 

0.157 



s 

0.145 



s 

0.149 



s 

0.152 



s 

0.168 

Calcium carbide 

CaC2 

s 

0.239 

carbonate 

Ca CO3 

s 

0.203 



s 

0.214 

chloride 

CaCl2 

s 

0.164 


CaCl2*6H20 

s 

0.320 



s 

0.552 

fluoride 

CaF2 

s 

0.204 



s 

0.212 

formate 

Ca(HC02)2 

s 

0.238 


Temp.®C. 


1 to 32 
20 
-34 
0 

-52 

0 

-40 

0 

-50 
5 to 100 
-75 to -15 
5 to 1 00 
-40 
41 

18 to 77 
35 
0 

2.3 

19.2 

20 

20 

20 

20 

20 

20 to 100 

21 to 113 
-253 to -196 
-186 to -79 

-79 to +18 
20 
100 
200 
300 
0 
40 
0 

20 

0 

50 

-253 to -196 
-185 to +20 
0 to 20 
0 to 100 
0 to 1 57 
20.4 

20 to 500 
0 

100 

61 

0 

33 to 99 
0 
40 
0 


formate 


Ca(HC02)2 
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SPECIFIC HEAT OF ELEMENTS, COMPOUNDS AND VARIOUS 

SUBSTANCES 





Specific 

Heat 

g-cal/g(15®) 


Name 

Formula 

State 

Temp. ®C. 

Calcium hydride 

CaHz 

S 

0.0466 

-200 i 

hydroxide 

Ca(OH )2 

S 

0.260 

0 



s 

0.288 

50 

molybdate 

CaMo 04 

s 

0.165 

15 

oxide 

CaO 

s 

0.177 

0 



s 

0.197 

100 

silicate 

CaSiOa 

s 

0.195 

100 

sulfate 

CaS 04 * 2 H 20 

s 

0.265 

36 

sulfite 

CaS 03 * 2 H 20 

s 

0.272 

9 

tungstate 

CaW04 

s 

0.104 

15 

Calcspar 


s 

0.2005 

0 to 100 

Cam phene 

CioHje 

s 

0.380 

35 

Capric acid 

CH3(CH2)8C00H 

s 

0.695 

8 

Caproic acid 

CH3(CH2)4C00H 

L 

0.533 

29 to 105 

Capronitrile 

CsHnCN 

L 

0.542 

18 to 156 

Caprylic acid 

CH3(CH2)6C00H 

s 

0.628 

-2 

Carbon, charcoal 

C 

s 

0.165 

0 to 24 

gas carbon 

C 

s 

0.204 

24 to 68 

graphite 

C 

s 

0.005 

-243 



s 

0.0175 

-203 



s 

0.060 

-188 to -78 



s 

0.160 

11 



s 

0.254 

138 



s 

0.445 

642 

diamond 

C 

s 

0.0005 

-233 



s 

0.0025 

-185 



s 

0.019 

-188 to -78 



s 

0.079 

-78 to +18 



s 

0.113 

11 



s 

0.222 

140 



s 

0.303 

247 



s 

0.441 

606 

Carbon dioxide 

CO 2 

s 

0.124 

-225 

monoxide 

CO 

s 

0.417' 

-220 



s 

0.457 

206 

tetrachloride 

CCI 4 

s 

0.0812 

-200 



s 

0.182 

-80 



s 

0.201 

-40 



L 

0.198 

0 



L 

0.201 

20 

Carborundum 


s 

0.162 

3 to 44 

Carvacrol 

C,oH, 30 H 

L 

0.577 

24 to 233 

Catechol 

C6H4(0H)2 

L 

0.462 

0 

Cellulose, dry 


s 

0.37 


Cement, powder 


s 

0.20 

20 to 100 

Cerium 

Ce 

s 

0.033 

-253 to -196 



s 

0.0448 

0 to 100 



s 

0.0511 

20 to 100 

Ceric oxide 

Ce02 

s 

0.0870 

0 



s 

0.0946 

50 

Cerous sulfate 

CeS 04 

s 

0.117 

50 


CeS04*5H20 

s 

0.201 

50 

Cesium 

Cs 

s 

0.048 

0 to 26 




0.0587 

50 
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SPECIFIC HEAT OF ELEMENTS, COMPOUNDS AND VARIOUS 

SUBSTANCES 


Name 


Copper 


Copper ammonium sulfate 
Copper carbonate 
sulfate 
sulfate 


o-Cresol 

m-Cresol 

p-Cresyl methyl ether 
Crotonic acid 


Cryolite 
Cupric chloride 
oxide 


sulfide 


Cuprous iodide 


oxide 


selenide 

sulfide 


Cyamelide 
Cyanamide 
Cyanogen 
Cyanuric acid 
Cycio>hexanol 
hexanone 
Decylene-2 
Dextrose 


Dextrin 
Diallyl oxalate 
succinate 
Diamylene 
Dibenzyl 


Formula State 


Cu S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

S 


S 

CuS04(NH4)2S04-6H20 S 
2Cu0*C02*H20 S 

CUSO 4 S 

CuS04-H20 S 

S 

CuS04-3H20 S 

CuS04-5H20 S 

S 

CH 3 C 6 H 4 OH L 

CH 3 C 6 H 4 OH L 

CH 3 OC 6 H 4 CH 3 L 

CH 3 CHCHCOOH S 

L 

3 NaF-AIF 3 S 

CuCl 2 S 

CuO S 

S 

CuS S 

s 

Cul S 

s 

CU 2 O s 

s 

Cu 2 Se S 

Cu 2 S S 

s 

(CN0H)3 s 

NHzCN S 

(CN)2 S 

(HNC0)3 S 

C«H,iOH L 

C«H,oO L 

Cl 0 H 20 L 

CsHuO# S 

S 

S 

(C^HioOs)* S 

(C00C3H5)2 L 

(CH2C00C3H5)2 L 

C 10 H 20 L 

(C 6 H»CH 2)2 S 


Specific 

Heat Temp.®C. 


g-cal/g(15°) 

0.0031 

-253 

0.0245 

-253 to -196 

0.029 

-213 

0.047 

-193 

0.0788 

-188 to +20 

0.0883 

-79 to +18 

0.0909 

0 

0.0912 

20 

0.09305 

15 to 100 

0.0928 

50 

0.0942 

100 

0.0963 

200 

0.1259 

900 

0.256 

0 

0.177 

57 

0.166 

50 

0.172 

0 

0.191 

50 

0.228 

9 

0.253 

0 

0.287 

50 

0.499 

0 to 20 

0.479 

0 to 20 

0.406 

0 

0.520 

38 

0.500 

71.4 

0.2519 

43 

0.139 

58 

0.125 

0 

0.144 

100 

0.129 

0 

0.151 

100 

0.0658 

0 

0.0671 

50 

0.110 

0 

0.116 

100 

0.104 

60 

0.148 

0 

0.166 

50 

0.263 

40 

0.547 

20 

0.167 

-188 to +78 

0.318 

40 

0.417 

15 to 18 

0.433 

15 to 18 

0.469 

0 to 50 

0.01 55 

-250 

0.277 

0 

0.275 

20 

0.292 

0 to 90 

0.426 

20 

0.425 

20 

0.545 

20 to 130 

0.363 

28 
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SPECIFIC HEAT OF ELEMENTS, COMPOUNDS AND VAIHOUS 

SUBSTANCES 


Specific 

Heat 

-cal/g(15^) 


Temp.°G. 


o-Dibromobenzene 

C6H4Br2 

m-Dibrorrtobenzene 

C 6 H 4 Br^ 

/o-Dibromobenzene 

C6H4Br2 

Dibutyl oxalate 

(C 00 C 4 H 9)2 

Dichioroacetic acid 

CI 2 CHCOOH 

o- Dichlorobenzene 

C 6 H 4 CI 2 

m- Dichlorobenzene 

C 6 H 4 CI 2 

p- Dichlorobenzene 

C 6 H 4 CI 2 

Dicyandiamide 

C 2 H 4 N 4 

Diethylamine 

(C2H5)2NH 

Diethylaniline 

CfiHsN (C2H5)2 

Diethyl carbonate 

CO (0C2H5)2 

ketone 

(C2H5)2C0 

malate 

C2H40(C00C2H5)2 

malonate 

CH2(C00C2H5)2 

oxalate 

(C00C2H5)2 

succinate 

C2H4(C00C2H5)2 

Di hydronaphthalene 

CioHjo 

o-Diiodobenzene 

C 6 H 4 I 2 

m-Diiodobenzene 

C 6 H 4 I 2 

/o-Diiodobenzene 

C 6 H 4 I 2 

Diisoamyl 

CioH22 

Diisoamyl oxalate 

(COOC5H,t)2 

Diisobutylamine 

(C4H9)2NH 

Dimethylaniline 

C6H5N(CH3)2 

Dimethyl carbonate 

C0(0CH3)2 

Dimethyl oxalate 

(C00CH3)2 

Dimethylpyrone 

(CH3)2C5H202 

o-Di nitrobenzene 

C6H4{N02)2 

m-Dinitrobenzene 

C6H4(IM02)2 

/o- Dinitrobenzene 

C6H4(N02)2 

Diopside 

CaMg ( 8103)2 

Diphenyl 

(C6H5)2 

Diphenylamine 

(C6H5)2NH 

Diphenyl oxide 

(C6H5)20 

Dipropylamine 

(C3H7)2NH 

Di propyl ketone 

(C3H7)2C0 

malonate 

CH2(C00C3H7)2 

oxalate 

(C00C3H7)2 

succinate 

(CH2C00C3H7)2 

Dodecane 

C 12 H 26 

Dodecylene 

C 12 H 24 


0.185 

-48.5 

0.270 

0 

0.186 

-52 

0.270 

0 

0.219 

-50 

0.298 

53 to 99 

0.456 

0 to 204 

0.518 

22.5 

0.452 

20 

0.464 

20 to 100 

0.557 

20 to 98.5 

0.475 

24 to 186 

0.433 

20 

0.433 

20 

0.452 

20 

0.346 

18 to 28 

0. 109 

0 

0.136 

0 

0.100 

-52 

0. 140 

34.2 to 99.6 

0.101 

-50 

0.590 

21 . 5 to 155 

0.449 

20 

0.571 

22 to 130 

0.418 

0 to 20 

0.452 

19.8 to 88 

0.212 

10 

0.368 

50 

0.55 

166 

0.252 

-160 

0.349 

0 

0.248 

-160 

0.405 

90 

0.259 

119 

0.193 

50 

).385 

40 

0.337 

26 

0.464 

53 

0.399 

30 

0.464 

53 

0.552 

20 to 140 

0.433 

20 

0.433 

20 

0.452 

20 

0. 500 

0 to 50 

0.457 

0 to 50 
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SPECIFIC HEAT OF ELEMENTS, COMPOUNDS AND VARIOUS 

SUBSTANCES ' 


Name 

Formula 

State 

Specific 

Heat 

K.cal/g(15°) 

Temp. °C. 

Formic acid 

HCOOH 

L 

0.526 

20 to 100 

Furfural 

(C 4 H 30 )CH 0 

L 

0.418 

20 to 100 

Qailium 

Ga 

L 

0.080 

13 to 110 



S 

0.079 

12 to 23 

Qaiiium sesqui-oxide 

GazOa 

S 

0.105 

50 

Germanium 

Ge 

s 

0.074 

0 to 100 



s 

0.0773 

0 to 211 

Germanium oxide 

GeOz 

s 

0.129 

50 

Glass, normal thermometer 


s 

0.1988 

19 to 100 

Glass, crown 


s 

0.161 

10 to 50 

Glass, flint 


s 

0.117 

10 to 50 

Giutaric acid 

(CH2)3(COOH)z 

s 

0.299 

20 

Glycerol 

CiHsCOH), 

s 

0.0471 

-250 



s 

0.115 

-200 



s 

0.217 

-100 



s 

0.330 

0 



L 

0.540 

0 



L 

0.600 

50 



L 

0.669 

100 

Glycol 

(CH20H)2 

s 

0.323 

-40 



L 

0.544 

0 



L 

0.571 

14.9 

Gold 

Au 

S 

0.016 

-253 to -196 



s 

0.0297 

-188 to +20 



s 

0.0297 

-79 to +17 



s 

0.0316 

0 to 100 



s 

0.0312 

18 



s 

0.031 

17 to 100 



s 

0.0345 

0 to 900 

Gold iodide 

Aul 

s 

0.0404 

0 



s 

0.0432 

50 

Granite 


s 

0.192 

12 to 100 

Heptaldehyde 

CeHiaCHO 

L 

0.365 

0 

n>Heptane 

CtHi* 

L 

0.365 

0 

Heptylene (B. P. 98®) 

C 7 H 14 

L 

0.488 

0 to 50 

Heptyiic acid 

C«H,3C00H 

L 

0.558 

9 

Hexach lor oe thane 

CzCU 

s 

0.174 

25 

Hexadeoane 

Ci«H34 

s 

0.495 

19 

rfHexadecane (B. P. 275°) 

C16H34 

L 

0.496 

0 to 50 

Hexadiene (1,5) 

CeHfo 

L 

0.407 

0 

o-Hexahydrocresol 

CHaCeHioOH 

L 

0.418 

15 to 18 

m>Hexah ydrocresol 

CHjC^HioOH 

L 

0.422 

15 to 18 

, ^Hexah ydrocresol 

CHaCeHioOH 

L 

0.423 

15 to 18 

n- Hexane 

CeHu 

L 

0.600 

20 to 100 

Hexylene 

C«Hiz 

L 

0.506 

0 to 50 

Hydrogen 

H 

L 

6.0 

-253 

Hydrogen peroxide 

HzOz 

S 

0.471 

-25 

Ice see water 


L 

0.578 

0 

India rubber (Para) 


S 

0.481 

? to 100 

Indium 

In 

S 

0.0263 

-186 to -79 



s 

0.0303 

-79 to +18 



s 

0.0323 

18 to 100 

Indium sesqui-oxide 

InzOa 

s 

0.0808 

50 




1505 


SPECIFIC HEAT OF ELEMENTS, COMPOUNDS AND VARIOUS 

SUBSTANCES 


Name 

Formula 

State 

Specific 

Heat 

g-cal. /g(15«) 

Temp. ®C. 

Iodine 

I 

S 

0.0361 

-253 to -196 



S 

0.031 

-243 



S 

0.043 

-193 



S 

0.0467 

-189 to -76 



S 

0.0516 

-76 to 0 



S 

0.054 

9 to 98 



L 

0.108 

107 to 180 

Iodine chloride 

ICI 

L 

0.158 

15 to 77 

lodobenzene 

CsHsI 

S 

0.191 

40 

Iridium 

Ir 

S 

0.0099 

-253 to -196 



s 

0.0263 

-186 to -79 



s 

0.0302 

-79 to +18 



s 

0.0323 

18 to 100 



s 

0.0371 

0 to 900 



s 

0.0401 

0 to 1400 

Iron 

Fe 

s 

0.0175 

-253 to -196 



s 

0.0721 

-186 to -79 



s 

0.1000 

-79 to +18 



s 

0.1045 

0 



s 

0.113 

18 to 100 



s 

0.1137 

97 



s 

0.138 

300 



s 

0.138 

0 to 650 



s 

0.195 

650 



s 

0.23 

850 

Iron, cast 

Fe 

s 

0.1189 

20 to 100 

Iron, electrolytic 

Fe 

s 

0.1939 

0 to 160C 

Iron, hard drawn 

Fe 

s 

0.1146 

20 to 100 

Iron, wrought 

Fe 

s 

0.1152 

15 to 100 

Iron, diarsenide 

FeAsz 

s 

0.0860 

50 

Iron disulfide 

Iron, see also ferrous and ferric 

FqSz 

s 

0.128 

50 

Isoamyl acetate 

CHaCOOCsHn 

L 

0.459 

20 

alcohol 

CsHnOH 

L 

0.502 

0 



L 

0.535 

20 



L 

0.688 

75.5 

amine 

CsHuNH, 

L 

0.614 

22 to 91 

butyrate 

C3H7COOC5H1I 

L 

0.459 

20 

formate 

HCOOCsHn 

L 

0.459 

20 

isobutyrate 

CaHyCOOCsHn 

L 

0.459 

20 

propionate 

C2H5COOC5H,, 

L 

0.459 

20 

succinate 

C2H4(COOC5Hn)2 

L 

0.449 

0 

valerate 

C4H9COOC5Hn 

L 

0.459 

20 

Isobutane 

C 4 H 10 

L 

0.550 

0 

Isobutyl acetate 

CH3COOC4H9 

L 

0.459 

20 

alcohol 

C4H9OH 

L 

0.716 

21 to 109 

butyrate 

C3H7COOC4H9 

L 

0.459 

20 

succinate 

C2H4(C00C4H9)2 

L 

0.442 

0 

Isobutyric acid 

C3H7COOH 

L 

0.450 

20 

Isoheptane 

C7H16 

L 

0.501 

0 to 50 

Isopentane 

C5Ht2 

L 

0.527 

8 

Isopropyl alcohol 

C3H7OH 

S 

0.0507 

-200 

Isovaleric acid 

C4H9COOH 

L 

0.590 

23 to 93 

Lactose 

Ci2H220n 

S 

0.287 

20 
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SPECIFIC HEAT OF ELEMENTS, COMPOUNDS AND VARIOUS 

SUBSTANCES 


Name 

Formula 

Specific 

State Heat 

Temp. °C. 



<r-cal /<f (15°) 


Lactose 

Lanthanum 


Lanthanum molybdate 
Lanthanum sesqui-oxido 
Laurie acid 


Lead ammonium chloride 
Lead arsenate 
borate 
bromide 


carbonate 

chloride 


chromate 

dioxide 


CuHzzOii-HzO 

La 

Laz (M 064)3 
LazOa 

C 11 H 23 COOH 


2PbCl2*NH4CI 
Pba AS2O8 
PbB204 

PbBrz 


molybdate 

PbMo 04 

monoxide 

PbO 


nitrate 

Pb(N 03 )z 

pyrophosphate 

PbzPzOy 

silicate 

PbSiOa 

sulfate 

PbS04 


tetraborate 

PbB407 

thiosulfate 

PbSzOa 

tungstate 

PbW04 

Leather, dry 

Levulose 

C«H ,206 

Limonite 

2Fez03*3H20 

Lithium 

Li 


0.0322 

0.0448 

0.115 

0.0750 

0.430 

0.515 

0.0120 

0.0220 

0.0275 

0.0293 

0.0291 

0.0292 

0.0300 

0.0305 

0.0305 

0.0313 

0.0338 

0.0410 

0.0865 

0.0729 

0.0903 

0.0502 

0.0530 

0.0779 

0.0800 

0.0649 

0.0681 

0.0741 

0.121 

0.0908 

0.0619 

0.0650 

0.0719 

0.0417 

0.0437 

0.100 

0.0483 

0.0509 

0.0521 

0.115 

0.0820 

0.0779 

0.0839 

0.0502 

0.0511 

0.10 

0.0918 

0.0769 

0.36 

0.275 

0.22 

0.1924 


-253 to -19 
Oto 100 
15 
50 
-30 
57 
-253 
-233 
-173 

-192 to +20 
-186 to -79 
-100 

-79 to +18 
0 

20 to 1 00 
100 
300 
360 
10 
55 
57 
0 
50 
550 
32 
0 

100 

300 

540 

35 

0 

50 

9 

0 

100 

15 

0 

50 

100 

45 
55 
60 

46 
0 

100 

57 

58 
15 

20 

60 

-253 to -196 
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SPECIFIC HE4T OF ELEMENTS, COMPOUNDS AND VARIOUS 

SUBSTANCES 





Specific 


Name 

Formula 

State 

Heat 

g-cal/g(15°) 

Temp. ®C. 

Lithium 

Li 

S 

0.5997 

-100 



S 

0.7951 

0 



s 

0.9063 

50 



s 

1 .09 

0 to 100 



s 

1 .0407 

100 



L 

1 .3745 

190 

Lithium chloride 

LiCI 

s 

0.282 

65 

fluoride 

LiF 

s 

0.373 

10 

hydride 

LiH 

s 

0.980 

0 



s 

1 .07 

50 

hydroxide 

LiOH 

s 

0.327 

0 



s 

0.356 

50 

nitrate 

LiNOa 

s 

0.387 

210 



L 

0.390 

280 

thiosulfate 

Li 2 S 203 

s 

0.0020 

58 

Magnesium 

Mg 

s 

0.0713 

-253 to -196 



s 

0.189 

-186 to -79 



s 

0.222 

-185 to +20 



s 

0.233 

-79 to +18 



s 

0.248 

17 to 100 



s 

0.2421 

28 



s 

0.3235 

325 



L 

0.4352 

625 

Magnesium carbonate 

MgCOa 

s 

0.200 

25 

chloride 

MgCl2 

s 

0.194 

48 


MgClz-SHzO 

s 

0.378 

44 

nitrate 

Mg(N 03 ) 2 * 6 H 20 

s 

0.887 

55 

oxide 

MgO 

s 

0.209 

0 



s 

0.232 

50 

sulfate 

MgS 04 

s 

0.222 

61 


MgS 04 *H 20 

s 

0.239 

9 


MgS 04 * 6 H 20 

s 

0.349 

9 


MgS04-7H2O 

s 

0.361 

12 

Malachite 

2Cu0-C02-H20 

s 

0.177 

57 

M atonic acid 

CH2(C00H)2 

s 

0.275 

20 

Maltose 

Ci2H220n 

s 

0.320 

20 

Manganese 

Mn 

s 

0.0229 

-253 to -196 

#• 


s 

0.093 

-188 to +20 



s 

0.0979 

-100 



s 

0.1072 

0 



s 

0.1143 

100 



s 

0.1652 

500 

Manganese dioxide 

MnOz 

s 

0.152 

0 



s 

0.163 

50 

Manganic oxide 

MnzOj 

s 

0.162 

58 


Mn203-3H20 

s 

0.177 

38 

Manganous nitrate 

Mn(N 03 ) 2 * 6 H 20 

s 

0.373 

47 

oxide 

MnO 

s 

0.158 

58 

sulfate 

MnS04 

s 

0.182 

61 

sulfide 

MnS 

s 

0.14 

60 

sulfate 

MnS 04 * 6 H 20 

s 

0.323 

32 

Mannitol 

CsH8(OH)6 

s 

0.313 

0 

Marble 


s 

0.21 

Oto 100 

Melamine 

CsH^Ne 

s 

0.351 

40 
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SPECIFIC HEAT OF ELEMENTS, COMPOUNDS AND VARIOUS 
SUBSTANCES 


1 

Name 

Formula 

State 

Specific 

Heat 

K-cal/g(15°) 

Temp. ®C. 

Mercuric bromide 

HgBrz 

S 

0.0519 

100 

chloride 

HgClz 

S 

0.0640 

0 



S 

0.0669 

100 

cyanide 

Hg(CN )2 

S 

0.100 

29 

iodide (red) 

Hgiz 

S 

0.0404 

0 



S 

0.0413 

60 

oxide 

HgO 

S 

0.0485 

0 



S 

0.0521 

50 

sulfide 

HgS 

S 

0.0506 

0 



S 

0.0520 

50 ! 

Mercurous chloride 

HgCl 

S 

0.0499 

0 



S 

0.0512 

50 

sulfate 

Hg2S04 

S 

0.0616 

0 



S 

0.0680 

50 

Mercury 

Hg 

S 

0.0232 

-253 to -196 

See also special table 


s 

0.0266 

-213 



s 

0.0285 

-183 



s 

0.0315 

-78 to -40 



SL 

0.032 

-185 to +20 



L 

0.0334 

-35.6 to -3.4 



L 

0.03346 

0 



L 

0.03325 

20 



L 

0.03308 

40 



L 

0.03294 

60 



L 

0.03267 

100 



L 

0.031 96 

200 



L 

0.0322 

250 

Mesitylene 

(CH3)3C6H3 

L 

0.393 

0 

Mesityl oxide 

CsHioO 

L 

0.521 

21 to 121 

Methyl acetate 

CH 3 COOCH 3 

L 

0.468 

15 

Methylal 

C 3 H 8 O 2 

L 

0.521 

15 to 41 

Methyl alcohol 

CH 3 OH 

L 

0.566 

0 



L 

0.600 

20 

aniline 

C 6 H 5 NHCH 3 

L 

0.513 

20 to 197 

benzoate 

CfiHsCOOCHj 

L 

0.363 

0 

butyl ketone 

CH 3 COC 4 H 9 

L 

0.553 

21 to 127 

n-butyrate 

C 3 H 7 COOCH 3 

L 

0,459 

t 

chloroacetate 

CICH 2 COOCH 3 

L 

0.382 

! 20 

cyclohexanone (o) 

CtHizO 

L 

0.463 

15 to 1 8 

cyclohexanone (m) 

C 7 H 12 O 

L 

0.441 

15 to 18 

cyclohexanone (p) 

C7Hi20 

L 

0.441 

15 to 18 

dichloroacetate 

CI 2 CHCOOCH 3 

L 

0.311 

20 

ethyl ketone 

CH 3 COC 2 H 5 

L 

0.549 

20 to 78 

ethyl ketoxime 

(CH3)(C2H5)N0H 

L 

0.650 

22 to 152 

formate 

HCOOCH 3 

L 

0.516 

13 to 29 

hexyl ketone 

CH 3 COC 6 H 13 

L 

0.552 

22 to 168 

isobutyl ketone 

CH 3 COC 4 H 9 

L 

0.459 

20 

isopropyl ketone 

CH 3 C 0 C 3 H 7 

L 

0.525 

20 to 91 

trichloroacetate 

CI 3 CCOOCH 3 

L 

0.267 

20 

valerate 

C 4 H 9 COOCH 3 

L 

0.459 

20 

Methylene chloride 

CH 2 CI 2 

L 

0.288 

15 to 40 

Mica (Mg) 


S 

0.2061 

20 to 98 

Molybdenum 

Mo 

S 

0.0141 

-253 to -196 




SPECIFIC HEAT OF ELEMENTS, COMPOUNDS AND VARIOUS 

SUBSTANCES 


1509 


Name 

Formula 

State 

Specific 

Heat 

Temp. ®C. 




K-cal/K(15°) 


Molybdenum 


Molybdenum trioxide 
Myristic acid 


Naphthalene 


or-Naphthol 

3 -Naphthol 

cvNaphthylamine 


M 0 O 3 

CuHztCOOH 


CioHtOH 

C,oH 70H 

C,oH7NH2 


Nickel carbonyl 
nitrate 
sulfate 

sulfide 

NI(C0)4 

Ni{N0j)2-6H20 

NiS04 

NiS04*6H20 

NiS 

Nitro>aniiine (0) 

NO2C6H4NH2 

aniline (m) 

N02C6H4NH2 

aniline (/») 

N02C«H4NH2 

benzene 

CeHsNOi 


benzoic acid (0) 

NO2C6H4COOH 

benzoic acid (m) 

N02C«H4C00H 

benzoic acid (p) 

NO2C6H4COOH 

methane 

CHaNOz 

naphthalene (a) 

C10H7NO2 

Nitrogen 

N 

Nitrogen pentoxide 

N2O5 

Nonane 

C,H2 0 

Nonyleno 

C9H1 8 

n-Octane 

CsHi 8 
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SPECIFIC HEAT OF ELEMENTS, COMPOUNDS AND VARIOUS 

SUBSTANCES 


Name 

Formula 

Specific 

State Heat 

g-cal/K(15°) 

Temp. ®G. 

Octyiene 

CaHj6 

L 0.486 

0 to 60 

Olive ail 


L 0.471 

6.6 

Orthoclase 

K20*Al203*6Si02 

S 0.206 

100 

Osmium 

Os 

S 0.0078 

-253 to -196 



S 0.0311 

19 to 98 

Oxalic acid 

(C00H)2 

S 0.259 

-200 to +50 


(C00H)2*2H20 

S 0.338 

0 



S 0.385 

50 

Oxygen 

0 

L 0.35 

-200 to -183 

Palladium 

Pd 

S 0.0190 

-253 to -196 



S 0.0528 

-186 to +18 



S 0.0567 

-79 to +18 



S 0.0586 

18 



S 0.0592 

0 to 100 



S 0.0632 

0 to 500 



S 0.0672 

0 to 900 

Palmitic acid 

C15H31 COOH 

S 0.167 

-180 



S 0.251 

-100 



S 0.306 

-50 



S 0.382 

0 



S 0.430 

20 



L 0.653 

65 to 104 

Paraffin 


S 0.694 

0 to 20 

Paraldehyde 

(CH3CH0)3 

L 0.436 

0 

Pentadecane 

C15H32 

L 0.497 

0 to 50 

Pentadecylene 

C15H30 

L 0.471 

0 to 50 

Petroleum 


L 0.511 

21 to 58 

Phenetole 

C2H50C6H5 

L 0.446 

20 

Phenol 

CeHsOH 

L 0.561 

14 to 26 

Phosphorus (yellow) 

P 

S 0.0774 

-253 to -“196 



S 0.169 

-188 to +20 



S 0.178 

-186 to +20 



S 0.190 

7 to 30 

Phosphorus (red) 

P 

S 0.0431 

-253 to -196 



S 0.1829 

0 to 51 

Phosphorus (liquid) 

P 

L 0.2045 

49 to 98 

Phosphorus trichloride 

PCI3 

S 0.203 

33 

Phthallc acid 

C6H4(C00H)2 

S 0.232 

20 

Qt-Picoline 

CcHtN 

L 0.4339 

22 to 124 

Picric acid 

H0C6H2(N02)3 

S 0.165 

-100 



S 0.240 

0 



S 0.263 

50 



S 0.297 

100 

Piperidine 

CsHiiN 

L 0.523 

20 to 98 

Platinum 

Pt 

S 0.0135 

-253 to -196 



S 0.0293 

-180 to +18 



S 0.0307 

0 to 10 



S 0.03224 

16 to 100 



S 0.0347 

0 to 500 



S 0.0275 

100 



S 0.0356 

500 



S 0.0344 

600 



S 0.0369 

800 



8 0.0382 

1000 





SPECIFIC HEAT OF ELEMENTS, COMPOUNDS AND VARIOUS 

SUBSTANCES 


1511 


Name 

Formula 

c 

State 

specific 

Heat 

Temp. ®C. 



glS 

',al/a(15°) 

Platinum 

R 

S 

0.0398 

1200 



S 

0.0368 

1500 

Porcelain 


S 

0.26 

19 to 950 

Potassium 

K 

S 

0.1280 

-253 to -196 



S 

0.170 

-185 to H-20 



S 

0.1728 

0 



S 

0.188 

0 to 22 



S 

0.192 

22 to 56 



u 

0.217 

78 to 100 



L 

0.224 

100 to 157 

Potassium acetate 

KC 2 H 3 O 2 

S 

0.272 

20 

acid arsenate 

KH 2 ASO 4 

s 

0.174 

31 

acid sulfate 

KHSO 4 

s 

0.244 

35 

aluminum sulfate (alum) 

K2S04-Al2(S04)3*24H20 

s 

0.324 

0 

bromide 

KBr 

s 

0.104 

0 



s 

0.108 

100 

carbonate 

K 2 CO 3 

s 

0.210 

47 

chlorate 

KCIO 3 

s 

0.191 

0 



s 

0.205 

50 

choride 

KCI 

s 

0.162 

0 



s 

0.168 

100 

chloroptatinata 

KzPtCU 

s 

0.112 

30 

chromate 

K2Cr04 

s 

0.186 

46 

dichromate 

K2Cr207 

s 

0.178 

0 



L 

0.0335 

297 

ferricyanide 

KaFeCCN)* 

s 

0.232 

26 

ferrocyanide 

K 4 Fe(CN )6 

s 

0.210 

0 



s 

0.225 

60 


K4Fe(CN)6-3H20 

s 

0.267 

0 



s 

0.285 

50 

fluoride 

KF 

s 

0.199 

0 



s 

0.204 

50 

metaborate 

K 2 B 2 O 4 

5 

0.225 

57 

nitrate 

KNO 3 

s 

0.214 

0 



s 

0.240 

100 



L 

0.0332 

380 

perchlorate 

KCIO 4 

8 

0.189 

30 

phosphate 

KH 2 P 04 

S 

0.208 

33 

pyrophosphate 

K 4 P 2 O 7 

S 

0.191 

58 

sulfate 

K 2 SO 4 

S 

0.176 

0 



S 

0.191 

100 

thiosulfate 

K 2 S 2 O, 

S 

0.196 

60 

tetraborate 

K 2 B 4 O 7 

S 

0.22 

57 

Propane 

CsHg 

L 

0.576 

0 

Propionaldehyde 

C 2 H 5 CHO 

L 

0.522 

0 

Propionic acid 

C 2 H 5 COOH 


0.726 

-33 




0.560 

20 to 137 

Pro pio nitrile 

C 2 H 5 CN 


0.538 

1 9 to 95 

n-Propyl-acetate 

CH 3 COOC 3 H 7 


0.459 

20 

alcohol 

C 3 H 7 OH 

S 

0.170 

-200 



S 

0.497 

-130 




0.435 

-100 




0.526 

0 



Hi 

0.586 

25 
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SPECIFIC HEAT OF ELEMENTS, COMPOUNDS AND VARIOUS 

SUBSTANCES 


n-Propyl benzene 
benzoate 
butyrate 
chloroacetate 
formate 
isobutyrate 
phenyi ether 
propionate 
valerate 
Proustite 
Pseudocumene 
Pyrargyrite 
Pyridine 

Pyrosulfuric acid 
Pyrotartaric acid 
Quartz 
Quinhydrone 


Quinoline 

Quinone 


Rock salt 
Rubidium 


C3H7C6H5 

C 6 H 5 COOC 3 H 7 

C 3 H 7 COOC 3 H 7 

CICH 2 COOC 3 H 7 

HCOOC 3 H 7 

C 3 H 7 COOC 3 H 7 

C3H7OC6H5 

C 2 H 5 COOC 3 H 7 

C 4 H 9 COOC 3 H 7 

AgaAsSs 

(CH3)3C6H3 
Ao3SbS3 
CsHjN 
H 2 S 2 O 7 
C 5 H g 04 

Cl 2 Hi 0 O 4 


C6H4(0H)2 


CsH 4 (OH )2 



Rubidium bromide 

Rb Br 

carbonate 

Rb2C03 

chloride 

RbCl 

fluoride 

RbF 

iodide 

Rbl 

Ruthenium 

Ru 

Salicylaldehyde 

HOC 6 H 4 CHO 

Salol 

HOC 6 H 4 COOC 6 H 5 

Scandium oxide 

SC 203 

Selenium 

Se 

(amorph.) 

Se 

(cryst.) 

Se 

Silicon (melted) 

Si 

(cryst.) 

Si 



^pecifio 

Heat 

al/gdSO) 

Temp. ®C. 

).400 

0 

).398 

20 

).459 

20 

).414 

20 

>.459 

20 

>.459 

20 

1.429 

0 

1.459 

20 

>.459 

20 

>.081 

50 

.414 

20 

.076 

50 

>.431 

21 to 108 

>.334 

35 

>.301 

20 

>.188 

12 to 100 

1.0165 

-250 

>.0980 

-200 

>.256 

0 

>.0246 

-250 

>.268 

-150 

1.352 

0 to 20 

► .0311 

-250 

► .113 

-200 

► .282 

-150 

► .269 

-160 


-253 to -196 
10 to 97 
13 to 45 
-253 to -196 
0 
50 
10 
33 
10 
10 
10 

-253 to -196 
0 to 100 
18 
32 
44.1 

-150 to +40 
-253 to -196 
-188 to +18 
18 to 38 
22 to 63 
-253 to -196 
-253 to -196 
-185 to +20 
-190 to -80 
-79 to +17 
3 to 50 


(amorph.) 


Si 




SPECIFIC HEAT OF ELEMENTS, COMPOUNDS AND VARIOUS 

SUBSTANCES 


1513 


Name 

Formula 

Specific 

State Heat 

Temp. ®C. 



g-cal/edS®) 


Silicon (cryst.) 


Silicon carbide 


chloride 

Silver 


Silver bromide 


cyanate 

iodide 


AgCNO 

Agl 


aelenide 

sulfide 


Sodium acetate 


NaCzHaOz 

NaCzHaOz-SHzO 

NaCzHaOz'SHzO 


borate 

bromide 


Na2B204 

NaBr 


carbonate 

chlorate 

chloride 
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SPECIFIC HEAT OF ELEMENTS, COMPOUNDS AND VARIOUS 

SUBSTANCES 





Specific 


Name 

Formula 

State 

Heat 

g-cal/g(15°) 

TemjK ®G. 

Sodium formate 

NaCHOa 

S 

0.306 

46 

iodide 

Nal 

S 

0.0829 

0 



S 

0.0848 

50 

nitrate 

NaNOa 

S 

0.247 

0 



S 

0.270 

50 



L 

0.430 

350 

phosphate 

Na2HP04-7H20 

S 

0.351 

0 



S 

0.406 

50 


Na 2 HP 04 * 12 H 20 

s 

0.404 

0 



s 

0.464 

50 

phosphite 

ISIaPOa 

s 

0.217 

30 

pyrophosphate 

Na4P207 

s 

0.227 

50 

sulfate 

NazSO, 

s 

0.202 

0 



s 

0.220 

100 

tetraborate 

Na 2 B 4 O 7 

s 

0.234 

45 

(borax) 

Na 2 6407*1 OH 2 O 

s 

0.385 

35 

thiosulfate 

NazSzOa 

s 

0.220 

9 


NazSzOa-SHzO 

s 

0.346 

21 



L 

0.570 

13 to 98 

Stannic chloride 

SnCU 

s 

0.115 

-100 



L 

0.148 

14 to 98 

oxide 

SnOz 

S 

0.0898 

45 

sulfide 

SnSz 

s 

0.119 

54 

Stannous chloride 

SnClz 

s 

0.102 

60 

sulfide 

SnS 

s 

0.0839 

56 

Stearic acid 

Cl 7 Has COO H 

s 

0.399 

15 



L 

0.550 

74 to 137 

Strontium (impure) 

Sr 

s 

0.0550 

-253 to -196 

Strontium carbonate 

SrCOa 

s 

0.146 

54 

chloride 

SrClz 

s 

0.119 

58 

molybdate 

SrMo 04 

s 

0.148 

15 

nitrate 

Sr(NOa )2 

s 

0.182 

32 

sulfate 

SrS04 

s 

0.143 

48 

Succinic acid 

(CH 2 C 00 H )2 

s 

0.248 

0 

Sucrose 

CizHzzOii 

s 

0.299 

20 

Sulfur 

S 

s 

0.0546 

-253 to -196 

(rhombic) 

S 

s 

0.1520 

-71 



s 

0.1728 

0 to 54 

(monoclinic) 

S 

s 

0.1498 

-72 



s 

0.1809 

0 to 52 



L 

0.235 

119 to 147 



L 

0.331 

201 to 233 

Sulfur chloride 

S 2 CI 2 

L 

0.220 

12 to 70 

dioxide 

SO 2 

s 

0.229 

-185 to -103 



L 

0.313 

-20 



L 

0.318 

0 



L 

0.327 

20 



L 

0.418 

100 

Sulfuric acid 

H 2 SO 4 

s 

0.239 

-30 



s 

0.270 

0 



L 

0.339 

10 

Talc 

Mfl 3 Si 40 n*H 20 

s 

0.208 

57 

Tantalum 

Ta 

s 

0.033 

-185 to +20 



s 

0.036 

58 




SPECIFIC HEAT OF ELEMENTS, COMPOUNDS AND VARIOUS 

SUBSTANCES 


1515 


Name 

Formula 

Specific 
State Heat 

Temp. ®C. 



g-cal/gdS®) 


Tantalum 
Tartaric acid 


(cryst.) 

Tetrachloroethylene 

Tetradecane 

Tetradecylene 

Tetryl 


Thallium bromide 
bromide 
chloride 


Thorium chloride 
dioxide 

sulfate 

Thymol 

m-Thymol 

Tin 


(gray) 

Titanium 


Titanium chloride 


oxide 

Toluene 


o-Tolulc acid 
m-Toluic acid 
p-Toluic acid 


Ta 

(CH0HC00H)2 

(CH0HC00H)2*H20 


C14H30 

C14H28 

C7H5N5O8 


Th(S04)2 
Cl 0H14O 
C| 0 H 14 O 
Sn 


Ti02 

CfiHsCHj 


CH 3 C 6 H 4 COOH 

CH 3 C 6 H 4 COOH 

CH 3 C 6 H 4 COOH 


0.043 


0.308 

0.366 

0 

50 

0.0288 

-253 to -19 

0.047 

-188 to +18 

0.0483 

15 to 100 

0.0490 

15 to 300 

0.198 

0 

0.211 

20 

0.497 

0 to 50 

0.453 

0 to 50 


0.0235 

-253 to -19 

0.038 

-185 to +20 

0.0326 

20 to 1 00 

0.0311 

28 

0.080 


0.0526 

390 

0.059 

480 

0.0520 

0 

0.0542 

100 

0.0197 

-253 to -19 

0.0276 

0 to 100 

0.406 

30 

0 0571 

0 

0.0589 

50 

0.0980 

50 

0.315 

0 

0.0567 

50 

0.0286 

-253 to -191 

0.0486 

-186 to -79 

0.0518 

-79 to +18 

0.0536 

0 

0.0541 

20 

0.0565 

100 

0.0608 

250 to 350 

0.0758 

1100 

0.0589 

0 to 18 

0.0205 

-253 to -19e 

0.036 

-185 to +20 

0.142 

20 

0.1125 

0 to 100 

0.1563 

0 to 333 

0.177 

-25 

0.192 

1 3 to 99 
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SPECIFIC HEAT OF ELEMENTS, COMPOUNDS AND VARIOUS 

SUBSTANCES 


Name 

p-Toiuidine 


Topaz 

Trichloroacetic acid 

Trichloroethane 

Trichloroethylene 

Tridecane 

Tridecylene 

Tri methyl carbinoi 

Trinitrotoluene 


Trinitroxylene 
Triphenyl methane 
Tungsten 


Tungsten trioxide 


Turpentine, oil 
Undecane 
Undecylene 
Uranium 


Uranium oxide 


Urea 

Valeronitrile 

Vanadium 

Vulcanite 

Water 

See also special table 


Wood 
o- Xylene 
m- Xylene 
p- Xylene 

»- Xylene dibromide 
dichloride 
tetrachloride 
Xylyl ethyl ether ( 2 , 4) 
Ytterbium oxide 
Yttrium oxide 
Zinc 


Formula State 


CH3C«H4NH2 S 

S 

2(AIF)0-Si02 S 

CljCCOOH S 

C 2 H 3 CI 3 L 

C 2 HCI 3 L 

Cl 3 H2 8 L 

C,3H26 L 

(CH 3 I 3 COH s 

CH3C6H2(N02)3 S 

s 

s 

L 

(CH3)2C6H(N02)3 S 

(C«H 5 ) 3 CH s 

w s 

s 

s 

s 

s 

WO3 s 

s 

L 

Cl 1 H 24 L 

Cl 1 H 22 L 

U S 

S 

S 

UsOi S 

6 

(NH 2 ) 2 C 0 s 

C 4 H 9 CN L 

V S 

s 

H 2 O s 


s 

s 

s 

s 

s 

L 

s 


(CH3)2C6H4 L 

(CH3)2C6H4 L 

(CH3)2C6H4 L 

C.HeBrz L 

C8HgCl2 L 

CgHoCU L 

C10H14O L 

Yb203 S 

Y 2 O 3 S 

Zn S 

S 


Specific 


Heat 

Temp. ®C. 

0.337 

0 

0.387 

20 

0.205 

52 

0.459 


0.2660 

20 

0.223 

20 

0.499 

0 to 60 

0.457 

0 to 50 

0.569 

~4 

0.170 

-100 

0.311 

0 

0.385 

100 

0.335 

? 

0.423 

20 to 50 

0.189 

0 

0.0095 

-253 to -196 

0.036 

-185 to +20 

0.034 

1 5 to 93 

0.034 

20 to 100 

0.041 

1350 

0.0743 

0 

0.0832 

50 

0.411 

0 

0.501 

0 to 50 

0.482 

0 to 50 

0.0138 

-253 to -196 

0.028 

0 to 98 

0.062 

1 1 to 98 

0.0671 

0 

0.0750 

50 

0.320 

20 

0.520 

23 to 121 

0.1153 

0 to 100 

0.3312 

20 to 100 

0.0361 

-250 

0.156 

-200 

0.246 

-150 

0.332 

-100 

0.435 

-40 

0.492 

0 

1 . 0000 

15 

0.42 


0.411 

30 

0.387 

16 to 35 

0.397 

30 

0.183 

1 5 to 40 

0.2829 

1 5 to 40 

0.2399 

1 5 to 40 

0.4170 

0 

0.0650 

50 

0.112 

57 

0.0384 

-253 to -196 

0.0268 

-233 
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SPECIFIC HEAT OF ELEMENTS, COMPOUNDS AND VARIOUS 

SUBSTANCES 





Specific 


Name 

Formula 

State 

Heat 

g-cal/g( 15°) 

Temp. °C. 

Zinc 

Zn 

S 

0.063 

-193 



S 

0.0836 

-192 to 4-20 



S 

0.080 

-186 to -79 



S 

0.0895 

-79 to 4-18 



S 

0.0903 

1 



S 

0 . 0924 

20 



S 

0.0951 

100 



S 

0.1040 

300 



S 

0.110 

419 



L 

0.121 

419 

Zinc acetate 

Zn(C 2 H 302)2 

S 

0.270 

45 


Zn (C 2 H 302 ) 2 - 3 H 20 

S 

0.410 

85 

carbonate 

ZnCOj 

s 

0.142 

0 

chloride 

ZnCl2 

s 

0.136 

60 

nitrate 

Zn(N 03 ) 2 - 6 H 20 

s 

0.318 

30 

oxide 

ZnO 

s 

0.114 

0 



s 

0.129 

100 



s 

0.15 

600 

sulfate 

ZnS04 

s 

0.174 

50 


ZnS 04 *H 20 

s 

0.194 

9 


ZnS 04 - 6 H 20 

s 

0.299 

9 


ZnS04-7H20 

s 

0.322 

0 

sulfide 

ZnS 

s 

0.116 

0 



s 

0.118 

100 

Zircon 

Zr02*Si02 

s 

0.131 

36 

Zirconium 

Zr 

s 

0.0262 

-253 to -196 



s 

0.068 

0 to 100 

Zirconium dioxide 

ZrOz 

s 

0.103 

0 


SPECIFIC HEAT OF MERCURY AND WATER 

The values are given in gram calories at 15° C.per gram. 


Temp. °C. 

Mercury 

Water 

-10 


0.48* 

-6 


1 .0119 

-4 


1.0105 

-2 


1 . 0097 

0 

0.03346 

1 . 00874 

5 

p. 03340 

1.00477 

10 

0.03335 

1 . 001 84 

15 

0.03330 

1 . 00000 

20 

0.03325 

0.99859 

25 

0.03320 

0 . 99765 

30 

0.03316 

0.99745 

35 

0.03312 

0.99743 

40 

0.03308 

0.99761 

45 


0.99790 

50 

0.03300 

0.99829 

55 


0.99873 

60 

0.03294 

0.99934 

65 


1 .00001 

70 

0.03290 

1 . 00077 

75 


1.00158 


* Value for aolid state at--10°C. 


Temp. °C. 

Mercury 

Water 

80 

0.03283 

1 . 00239 

85 


1 . 00329 

90 

0.03274 

1 . 00433 

95 


1 . 00534 

100 

0.03267 

1 . 00645 

110 

0.03260 

1.0116 

120 

0.03253 

1.0144 

130 

0.03246 

1.0174 

140 

0.03239 

1.0206 

150 

0.03232 

1 .0240 

160 

0.03225 

1 . 0275 

170 

0.03218 

1 .0313 

180 

0.03211 

1 . 0353 

190 

0.03203 

1 . 0395 

200 

0.03196 

1 . 0439 

220 

0.03185 

1 . 0769 

240 

0.03217 

1 . 0939 

260 

0.03320 

1.1126 

280 


1.1329 

300 


1.1549 
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HEAT CONDUCTIVITY 

In the following tables dealing with heat conductivity, the coefficirat x is given in 
calories/cm. sec. degree C. This value expresses the quantity of heat in gram calories, 
transmitted per second through a plate of the material one centimeter thick and one 
square centimeter in area when the temperature difference between the two sides of 
the plate is one degree Centigrade. To express x in English units (B.T.U./inch sec. 
degree F ) multiply the values given below by 0.00560. 

HEAT CONDUCTIVITY OF VARIOUS METALS AND ALLOYS 


Metal or Alloy 

Temp. 

°C. 

X 

Aluminum, commercial 

-188.2 

0.454 


0 

0.461 

» 99% 

18 

0.504 


100 

0.49 

” ” 

400 

0.76 

99 99 

600 

1.01 

Antimony 

-77 

0.0628 


0 

0.0538 


100 

0.0515 

20Sb+80Bi 

0 

0.0152 


100 

0.0205 

50Sb+50Bi 

0 

0.0196 


100 

0.0229 

70Sb+30Bi 

0 

0.0234 


100 

0.0281 

33.3Sb4-66.7Cd 

0 

0.0267 

50Sb+50Cd 

0 

0.00519 

66.7Sb4-33.3Cd 

0 

0.00299 

Bismuth 

-77 

0.0257 


0 

0.0177 


100 

0.0164 

2SBi+75Pb(Vol.) 

44 

0.0468 

96.5Bi 4-3.5Pb(Vol.) 

44 

0.0129 

90Bi+10Sn(Vol.) 

44 

0.0126 

50Bi+50Sn 

12.5 

0.056 

25Bi4-75Sn 

12.5 

0.102 

Brass, red 

0 

0.246 


100 

0.2827 

Brass, yellow 

0 

0.2041 

99 99 

100 

0.254 

Cadmium 

0 

0.2213 


100 

0.2045 

Constantin, see 



60 Cu4-40 Ni 



Cobalt, with 0.24%C,4- 



1.4Fe4-1.1 Ni + 0.14Si 

30 

0.1653 

Chromium steel, 5%Cr 

30 

0.073 

10%Cr 

30 

0.052 

” " 15%Cr 

30 

0.044 

Copper 

-183 

1.111 


0 

0.920 

•• 

100 

0.92 

60Cu4-40Ni 

18 

0.05401 


100 

0.06405 

64Cu4-46Ni 

18 

0.0484 

99.37Cu4-0.63P 

30 

0.250 

98.02Cu-l-1.98P 

30 

0.125 


Metal or Alloy 

Temp. 

°C. 

X 

89Cu-|-11Zn 

18 

0.275 

87Cu+13Zn 

18 

0.301 

82Cu-|-18Zn 

18 

0.313 

68Cu4-322n 

18 

0.260 

German silver (52Cu, 

0 

0.0700 

26Zn, 22 Ni) 

100 

0.0887 

62Cu-f15NH-22Zn 

18 

0.0595 

Gold 

0 

0.744 


97 

0.7464 

90Au+10Pd 

25 

0.234 

50Au+50Pd 

25 

0.086 

10Au-H90Pd 

25 

0.124 

40Au+60Pt 

25 

0.062 

10Au+90Pt 

25 

0.182 

Iridium 

17 

0.141 

Iron, with 0.1 %C 4- \ 

18 

0.1436 

0.1 %Mn 4-0.2 %SiJ 

100 

0.1420 

99FO+1C 

18 

0.1085 


100 

0.1076 

Fo-|-1.5C4-0.19Mn4- 

18 

0.119 

0.05Si-{-0.03Cu-f 1 

0.01P4-0.025S 1 

Bessemer steel 

8 

0.0985 

Lead 

18 

0.0827 


100 

0.0815 

Lithium 

0 

0.17 


101 .3 

0.18 

Magnesium 

0-100 

0.376 

Manganln (84Cu-f4Ni 

18 

0.051 86 

-l-12Mn) 

100 

0.0631 

Mercury, solid 

-269.3 

0.40 


-44.2 

0.0664 

'' liquid 

-37.2 

0.0218 

99 99 

0 

0. 0248 

99 99 

50.4 

0.0298 

»» ># 

149.4 

0.0385 

Molybdenum 

17 

0.346 

Nickel, 99% 

-160 

0.129 


18 

0.140 

Nickel -42 or 3% Co 

300 

0.126 


500 

0.104 


950 

0.065 


1200 

0.058 

Nickel steel, (30.4Ni-|- 

29 

0.029 

0.14Si 4-0.84Mn4- 

71 

0.031 

0.26C) 

1 Palladium 

18 

0.1683 1 
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HEAT CONDUCTIVITY OF VARIOUS METALS AND ALLOYS 


Metal or Alloy 

Temp. 

“C. 

X 


Metal or Alloy 

Temp. 

®C. 

X 

Palladium 

100 

0.1817 


Silver, 99.9% 

-160 

0.998 

90Pd-|-10Pt 

25 

0.134 



0 

1 .096 

60Pd -|-50Pt 

25 

0.088 



10-97 

0.9628 

10Pd-f90Pt 

25 

0.103 


" 99.98% 

18 

1 .006 

90Pd+10Ao 

25 

0.114 


P$ 

100 

0.9919 

50Pd+50Aa 

25 

0.076 


Sodium 

5.7 

0.321 

10Pd+90Ag 

25 

0.337 


•• 

21.2 

0.317 

Platinum 

-252.8 

0.93 


•• 

88.1 

0.288 


-183 

0.182 


Tantalum 

17 

0.130 

ff 

0-200 

0.167 



1827 

0.198 

90Pt+10Ir 

17 

0.074 


Tin 

-170 

0.195 

90Pt-|-10Rh 

17 

0.072 


** 

0 

0.1528 

30Pt+70AQ 

25 

0.074 



100 

0.1423 

10Pt-|-90Ao 

25 

0.234 


30Sn+70Zn (Vol.) 

44 

0.224 

Potassium 

5.0 

0.234 


91 .1Sn+8.9Zn (Vol.) 

44 

0.157 

" 

20.7 

0.232 


Tungsten 

0 

0.383 

" 

57.6 

0.217 



2227 

0.354 

62.9K+37.1 Na 

6.0 

0.0549 


Wood’s metal 

7 

0.0319 


42.9 

0.0619 


Zinc 

-170 

0.280 

Rhodium 

17 

0.210 



18 

0.2653 






100 

0.2619 


HEAT CONDUCTIVITY OF VARIOUS SOLIDS 


Subsianoe 

Temp. 

'’C. 

xxio» 

Cork, Sp.Q. -0.204 

30 

0.128 

Cork meal 

100 

0.133 

Cotton, Sp.Q. —0.081 

0 

0.136 

Diatomaceous earth 

20 

0.13 

Earth’s crust, average 

20 

4.0 

Ebonite 

0 

0.378 

Eiderdown 

20 

0.011 

Feathers (with air) 

9 

0.0574 

Feldspar 

20 

5.6 

Felt (dark gray) 

40 

0.149 

Ferric oxide 

200 

1 .41 

(pressed powder) I 

Ferrous oxide (pressed 

49.8 

1.33 

1 powder) I 

Fiber, vegetable (with 

9 

0.0645 1 

air) 

”, ” (with- 

9 

1.42 

out air) | 

Fire brick 

20 

1.1 

Flannel 

50 

0.0355 

Flint 

20 

2.4 

Fluorite 

0 

24.68 

" 

100 

19.10 

Qas carbon 

20 

8.5 


100 

9.5 

Glass, crown 

12 5 

1 .63 

” , flint 

12.5 

1.43 

” , Jena 

22 

2.27 

” , soda 

20 

1.7 


Subsianoe 

Temp. 

®C. 

XXIOJ 

Aluminum oxide 

46.8 

1 .62 

(pressed powder) 

Asbestos board 

20 

1 .78 

Asbestos fabric 

20 

0.666 

Asbestos fiber 

0 

0.267 

” ” 

100 

0.284 

Asbestos paper 

20 

0.345 

Asphalt 

20 

1.78 

Basalt 

20 

5.2 

Bauxite 

600 

1.33 

Boiler scale 

65.5 

3.13 

Brick, common 

20 

1.5 

Blotting paper 

20 

0.15 

Cadmium oxide 

46.5 

1.63 

(pressed powder) 

Carborundum 

600 

9.3 

Cardboard 

20 

0.5 

Cement, Portland 

89.5 

0.71 

Chalk 

20 

2.2 

Clay (fire-hardened) 

360 to 

2.09 to 


600 

2.21 

Coal 

<0 

0.405 i 

” 

1427 

20.1 

Cobalt oxide (pressed 

48.5 

1.00 

powder) 

Concrete 

20 

2.2 

Copper oxide (pressed 

45.6 

2.42 

powder) 

Copper sulfide (pure) 

0 

1.06 
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HEAT CONDUCTIVITY OF VARIOUS SOLIDS 


Substance 

Temp. 

*‘C. 

XX103 

Glass, soda 

100 

1.8 

Granite 

20 

8.17 

Graphite, Sp.Q. =1 .58 

50 

105.5 

" X to axis 

142 

42.6 

»» »» « 

555 

279 

Graphite powder. 

40 

2.85 

Sp.G.=0.7 

Gutta percha 

20 

0.48 

Gypsum 

0 

3.1 

Hair-cloth 

<0 

0.0402 

Horn 

<0 

0.087 

Horse hair, Sp.Q. »0. 172 

20 

0.122 

Ice 


5.7 

Infusorial earth 

100 

0.34 


300 

0.40 

Lampblack, Sp.Q. «0. 165 

40 

0.156 

Lava 

16 to 99 

2.01 

Leather, cowhide 

84 

0.42 

” sole, Sp.G. *1.00 

30 

0.38 

Lime, clayey 

20 

7.8 

Linen 

20 

0.21 

Linoleum, Sp.G. =1.183 

20 

0.445 

Magnesia (MgO) (press- 

47.6 

1 .45 

ed powder), Sp.G. =0.797 


Magnesia brick 

50 to 

2.7 to 


1130 

7.2 

Magnesite 

1000 

3.98 

Mafble, white 


7.8 

" black 

30 

6.85 

Mica 

41 .3 

0.860 

Mica, pressed plates 

60 

0.627 

Naphthalene 

0 

0.90 

or-Naphthoi 

35 

0.76 

6-Naphthol 

35 

0.80 

Nickel oxide (pressed 

46.2 

2.24 

powder, Sp.G. =1 .445) 

Onyx 

30 

5.56 

Paper 

20 

0.3 

Paraffin 

0 

0.688 

Plaster of Paris 

20 

0.70 

Porcelain 

95 

2.48 

Potassium chloride 

0 

16.6 

Potassium iodide 

0 

12 

Quartz, || to axis 

0 

32.5 

” »» »» »» 

100 

21.5 

" 1 to axis 

0 

17.31 


100 

13.33 


Substance 

Temp. 

®C. 

xxio* 

Quartz glass 

0 

3.32 

" ” 

100 

4.57 

Rock salt 

0 

16.67 

It 

100 

11.59 

Roofing paper 

<0 

0.453 

Rubber, hard, gray 

49 

0.55 

" soft, " 

49 

0.44 

" ’* rod 

49 

0.34 

Sand, dry 

20 

0.93 

Sandstone, Sp.G. =2.259 

40 

4.39 

Sawdust, Sp.G. =0.19 

30 

0.14 

Serpentine 

20 

2.4 

Silica, see Quartz 

Silk, Sp.G. =0.101 

0 

0.122 

II II II 

50 

0.136 

Silver bromide 

0 

2.46 

Silver chloride 

0 

2.6 

Slate 

20 

4.70 

Snow, fresh, Sp.G. =0.111 


2.56 

” , old, Sp.G. =0.450 


0.115 

Sodium chlorate 

0 

2.665 

Soil, dry 

20 

0.33 

Sugar, cane 

0 

1.39 

Sulfur, rhombic 

0 

0.70 

” plastic 20 to 100 

0.63 

Sylvite 

0 

16.65 


100 

11.76 

Thymol 

12 

0.359 

Wadding, Sp.G. =0.01 

18 

0.93 

Wax, bees’ 

20 

0.207 

Wood, maple fj to face 

20 

1 .015 

Wood, maple, 1 to face 

50 

0.434 

Wood, oak, 1 to face 

15 

0.500 

Sp.G. = 0.825 

Wood, oak, |1 to face 

15 

0.834 

Sp.G. =0.819 

Wood, pine, I| to face 

20 

0.834 

Sp.Q. =0.551 

Wood, pine, J- to face 

15 

0.361 

Sp.Q. =0.546 

Wood, teak, )| to face 

15 

0.903 

Sp. G. =0.604 

Wood, teak, 1 to face 

15 

0.417 

Sp.Q. =0.642 

Zinc oxide (pressed 

49.7 

1.42 

powder, Sp.G. =2.886) 


HEAT CONDUCTIVITY OF VARIOUS LIQUIDS AND SOLUTIONS 


liqtud or Solution 

Temp. 

°C. 

XX103 

Acetic acid 

25 

0.43 

", 50% 

25 

0.85 

Acetone 

0 

0.4228 


Liquid or Solution 

Temp. 

°C. 

XX103 

Ammonia, 26% 

18 

1.09 

Amyl acetate 

12 - 

0.302 

Amyl alcohol 

12 1 

0.328 
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HEAT CONDUCTIVITY OF VARIOUS LIQUIDS AND SOLUTIONS 


Liquid or Solution^ 

Temp. 

®C. 

XX103 

Amyl chloride 

12 

0.283 

Amyl iodide 

12 

0.203 

Aniline 

12 

0.408 

Barium chloride, 21 % 

32 

1.396 

Benzene 

12 

0.333 

Bromobenzene 

12 

0.265 

/5o>Bulyl alcohol 

12 

0.340 

/5o-Butyl bromide 

12 

0.278 

fso-Butyl chloride 

12 

0.278 

MO- Butyl iodide 

12 

0.208 

n-Butyric acid 

12 

0.360 

/so- Butyric acid 

12 

0.340 

Calcium chloride, 15% 

32 

1.383 

" ” , 30% 

32 

1.315 

/so-Caproic acid 

12 

0.298 

Carbon disulfide 

12 

34.3 

Carbon tetrachloride 

12 

0.252 

Castor oil 


0.425 

Chlorobenzene 

12 

0.302 

Chloroform 

12 

0.288 

Copper sulfate, 18% 

32 

1.379 

Cylinder oil 

81 

0.290 

Cymene 

12 

0.272 

Ethyl acetate 

12 

0.348 

Ethyl alcohol 

5.2 

0.487 

n n 

51 

0.369 

" " ,90% 

15 

0.4391 

'' ” , 70% 

14.1 

0.5711 

" " , 50% 

12.9 

0.7461 

" , 30% 

12.3 

1.002 

" ” , 10% 

11.9 

1.247 

Ethyl bromide 

12 

0.247 

Ethyl ether 

12 

0.303 

Ethyl formate 

12 

0.378 

Ethyl iodide 

12 

0.222 

Ethyl sulfide 

12 

0.328 

Ethylene glycol 

0 

0.6353 

Formic acid 

12 

0.648 

Glycerol 

12 

0.670 


48 

0.613 

Heptane 

4 

0.337 

Hexane 

4 

0.364 

Hydrochloric ffcid, 12.5% 

32 

1.262 

" ",25% 

32 

1 .151 

" ",38% 

32 

1.052 

Magnesium chloride, 11 % 

32 

1.376 

" " ,29% 

32 

1.238 

Magnesium sulfate, 22% 

32 

1.414 

Methyl acetate 

12 

0.385 

Methyl alcohol 

12 

0.495 

Methyl butyrate 

12 

0.335 

Methyl valerate 

12 

0.315 

Nitrobenzene 

12.5 

0.3801 

Octane 

4 

0.375 

Olive oil, Sp.Q. -0.911 

15.7 

0.4515 

Paraffin oil 

17 

0.346 


Liquid or Solution 

Temp. 

°C. 

XX103 

Pentane 

-185 

0.3955 


14 

0.2856 

Petroleum 

13 

0.355 

Potassium bromide, 40% 

32 

1.176 

Potassium carbonate, 20% 

32 

1 .373 

Potassium chlorate. 

13 

1 .16 

Sp.G. =1.026 

Poteissium chloride, 20% 

32 

1.334 

Potassium hydroxide, 21 % 

32 

1 .385 

" " ,42% 

32 

1 .313 

Potassium nitrate, 10% 

32 

1.409 

" " ,20% 

32 

1 .337 

Potassium sulfate, 10% 

32 

1 .440 

Propionic acid 

12 

0.390 

Propyl acetate 

12 

0.327 

n-Propyl alcohol 

12 

0.373 

/so-Propyl alcohol 

0 

0.3683 

Propyl bromide 

12 

0.257 

Propyl chloride 

12 

0.283 

Propyl formate 

12 

0.357 

Propyl iodide 

12 

0.220 

Sodium bromide, 20% 

32 

1 .348 

" " , 40% 

32 

1 .289 

Sodium carbonate, 10% 

32 

1 .403 

Sodium chloride, 12.5% 

32 

1 .403 

" " ,25% 

32 

1.141 

Sodium nitrate, 20% 

32 

1 .376 

" ,44% 

32 

1 .311 

Sodium sulfate, lO' c 

32 

1 .447 

Strontium nitrate, 20 'c 

32 

1.398 

" " , 40'’^, 

32 

1 .346 

Sulfuric acid, 30 ' <7 

32 

1 .244 

" ” , 60%, 

32 

1 .047 

" " ,90'r 

32 

0.846 

" ” , Sp.G. =1.054 

20.5 

1 .26 

" ” , Sp.G. =1.18 

21 

1.30 

Thymol 

13 

0.313 

Toluene 

0 

0.3492 

" 

12 

0.307 

Turpentine oil 

12 

0.260 

n-Valeric acid 

12 

0.325 

ISO-Valeric acid 

12 

0.312 

Vaseline 

20 

0.222 

Water 

4.1 

1.29 

” 

12 

1.36 


40.8 

1.555 

Wood tar 

79.5 

0.324 

o- Xylene 

0 

0.3443 

„ *, 

33 

0.2519 

m- Xylene 

0 

0.3429 

Zinc chloride, 17.5% 

32 

1.327 

" " , 35% 

32 

1.213 

Zinc sulfate, 16% 

32 

1 .382 

” sulfate, 32% 

32 

1.327 

" , Sp.G. =1.134 

4.5 

1 .18 

” , Sp.G. =1.382 

45.2 

1.44 
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HEAT CONDUCTIVITY OF 


Gas or Vai>or 

Temp. 

°C. 

XX105 

Acjetone 

0 

2.301 

" 

100 

3.96 


184 

5.90 

Acetylene 

0 

4.40 

Air 

-191.1 

1 .80 


-78.4 

4.256 


0 

5.572 


100 

7.197 


531 

15.95 

Ammonia 

-57.6 

3.82 


0 

5.135 


100 

7.09 

Argon 

-182.6 

1.42 

’* 

0 

3.88 


100 

5.087 

Benzene 

0 

2.094 


100 

4.144 

*• 

212.5 

7.08 

Butylamine 

6.5 

3.003 

Carbon dioxide 

-78.5 

2.546 

” " 

0 

3.393 


100 

5.06 

»> 

546 

14.20 

Carbon disulfide 

0 

1.615 

Carbon monoxide 

-191 

1.650 

» M 

0 

5.425 

Carbon tetrachloride 

46 

1.666 

>» $9 

100 

2.048 

99 

184 

2.599 

Chlorine 

0 

1.829 

Chloroform 

0 

1.523 

99 

100 

2.333 

99 

184 

3.103 

Ethane 

-70.4 

2.727 


0 

4.306 

99 

100 

7.673 

Ethyl acetate 

46 

2.88 

»» »> 

100 

3.862 

ff »f 

184 

^5.69 

Ethyl alcohol 

20 

’3.583 

ft ft 

100 

4.98 

Ethyl ether 

0 

3.101 

»» ff 

100 

5.278 

99 99 

212.5 

8.400 

Ethylene 

-71.1 

2.572 


0 

4.02 

99 

100 

6.36 

Helium 

-252.2 

5.18 

99 

-191.7 

14.84 

99 

0 

33.60 


VARIOUS GASES AND VAPORS 


Gas or Vapor 

Temp. 

°C. 

XXIO! 

Helium 

100 

39.85 

n- Heptane 

100 

4.136 

n- Hexane 

20 

2.854 

Hexylene 

100 

4.396 

Hydrogen 

-252.2 

3.22 


-78.4 

30.65 

" 

0 

39.60 


100 

49.94 

Hydrogen sulfide 

0 

3.045 

Mercury vapor 

203 

1.846 

Methane 

-181 .6 

2.248 

" 

-75.6 

4.940 


0 

7.200 

Methyl alcohol 

0 

3.357 

" " 

100 

5.161 

Methyl bromide 

4.6 

1 .74 

Methyl chloride 

0 

2.216 


100 

3.841 


212.5 

6.113 

Methyl dichloride 

0 

1.562 


100 

2.524 

ft ff 

212,5 

3.804 

Methyl iodide 

0 

1.098 


100 

1.804 

Neon 

-181 .4 

4.99 


-74.4 

8.79 


0 

10.87 


105.8 

13.44 

Nitric oxide, NO 

-71 . 4 

4.160 


0 

5.55 

Nitrogen 

-191.4 

1 .829 


-78.4 

4.305 

" 

0 

5.68 


100 

7.18 

Nitrogen dioxide 

56 

8.88 

Nitrous oxide, N^O 

-71.8 

2.710 


0 

3.515 

ff ff 

100 

5.06 

Oxygen 

-191.4 

1.721 

" 

-78.4 

4.292 


0 

5.70 


100 

7.427 

n-Pentane 

20 

3.267 

/5o- Pentane 

0 

2.912 

ff ft 

100 

5.105 

ff ff 

184 

7.52 

Sulfur dioxide 

0 

1.950 

Water vapor 

46 

4.580 

ff ft 

100 

5.510 
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HEAT CONDUCTIVITY OF COMMERCIAL INSULATORS 
(Calculated from the values in Bu. of Standards Letter Circular No. 227. ) 

In the table below, the materials are divided into eight classes,* as follows: 

Class 1 — Soft flexible materials in sheet form. 

Class 2 — Loose materials. 

Class 3 — Semi-flexible materials in sheet form. 

Class 4 — Semi-rigid materials in board form. 

Class 5 — Stiff fibrous materials in board form. 

Class 6 — Cellular gypsum. 

Class 7 — ^Woods, across grain. 

Class 8 — Miscellaneous building materials. 

To convert the specific gravities to pounds per cubic foot, multiply by 62.43. To 
convert the values for x, which are given in calories/cm. sec. degree C to B.T.U./ 
hour, square foot, degree F per inch thickness, multiply by 3303. 


Material 

Composition 

Class 

Sp. Gr. 

\xio< 

Balsa 

Wood, across grain 

7 

0.1168 

1 .0 



7 

0.1408 

1.15 

•• 


7 

0.32 

1 .76 

Balsam Wool 

Chemically treated wood fibre 

1 

0.0352 

0.818 



8 


9 to 18 

Building gypsum 


8 


about 9 

Cabots Quilt 

Eel grass between kraft paper 

1 

0.054 

0.76 

" " 


1 

0.074 

0.79 

Celotex 

Sugar cane fiber 

5 

0.211 

1 .03 

•• 


6 

0.237 

1.03 

Charcoal 

From maple, beech and birch; coarse 

2 

0.211 

1 .09 


6 mesh 

2 

0.243 

1.12 

" 

20 mesh 

2 

0.307 

1.18 

Cinder concrete 


8 


6 to 9 

Concrete 


8 


1 8 to 27 

Corkboard 

No added binder; very low density 

4 

0.0864 

0.76 


No added binder; low density 

4 

0.112 

0.82 


No added binder; medium density 

4 

0.170 

0.91 

" 

No added binder; high density 

4 

0.224 

1.03 



5 


0.73 to 0.91 

Cypress 

Wood, across grain 

7 

0.464 

2.03 

Dry Zero 

Kopak between burlap or paper 

1 

0.016 

0.73 



1 

0.032 

0.76 

Eureka 

Corkboard with asphaltic binder 

4 

0.232 

0.97 

Fibrofelt 

Flax and rye fibre 

3 

0.218 

0-97 

Flaxiinum 

Flax fibre 

3 

0.208 

0.94 

Glass 


8 


15 to 18 

Glass Wool 

Pyrex glass, curled 

2 

0.064 

0.88 



2 

0.160 

0.88 

Granite 


8 


39 to 85 

Hair Felt 

Felted cattle hair 

1 

0.176 

0.79 



1 

0.208 

0.79 

Hairinsul 

75% hair, 25% jute 

1 

0.101 

0.82 


60% hair, 50% jute 

1 

0.098 

0.79 

Inso-board 


5 


1.0 

Insulex or Pyrocell 

Cellular Gypsum 

6 

0.128 

1 .06 

9t »$ 


6 

0.192 

1 .33 

»» M 


6 

0.288 

1 .79 

M S# 


6 

0.384 

2.33 

99 99 


6 

0.480 

3.03 

Insulite 

Wood pulp 

5 

0.259 

1.03 



5 

0.270 

1.03 

Limestone 


8 


12 to 27 






*See also another table In the section on Materials of Construction. 
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HEAT CONDUCTIVITY OF COMMERCIAL INSULATORS 


Material 

Composition 

Class 

Sp, Gr 

xxio* 

Li nofelt 

Flax fibres between paper 

1 

0.0784 

0.85 

Lith 

Board containing rock wool, flax and 

4 

0.229 

1.21 


straw pulp 






5 


1 .03 

Mahogany 

Wood, across grain 

7 

0.544 

2.73 



6 


1 .0 to 1 .18 

Maple 

Wood, across grain 

7 

0.704 

3.3 



8 


43 to 61 



5 


1.0 

Oak 

Wood, across grain 

7 

0.608 

3.09 

Pine, Virginia 

Wood, across grain 

7 

0.544 

2.97 

Pine, White 

Wood, across grain 

7 

0.512 

2.36 

Plaster 


8 


6 to 15 

Regranulated Cork 

Fine particles 

2 

0.150 

0.91 

9P 99 

About ^6 inch particles 

2 

0.130 

0.94 

Rock Cork 

Rock wool block with binder 

4 

0.267 

1.12 

Rock Wool 

Fibrous material made from rock, also made 

2 

0.096 

0.79 

It It 

in sheet form, felted and confined with 

2 

0.160 

0.82 

It It 

wire netting 

2 

0.224 

0.85 

It It 


2 

0.288 

0.88 

Sandstone 


8 


24 to 48 

Sawdust 

Various 

2 

0.192 

1 .24 


Redwood 

2 

0.174 

1.27 

Shavings 

Various, from planer 

2 

0.141 

1.24 

Sil>0>Cel 

Powdered diatomaceous earth 

2 

0.170 

0.94 

Thermofelt 

Jute and asbestos fibers, felted 

1 

0.160 

1.12 

99 

Hair and asbestos fibers, felted 

1 

0.125 

0.85 

Thermofill 

Gypsum in powdered form 

2 

0.416 

1.58 

** 


2 

0.544 

1 .82 

Tucork,8ee Rock Cork 
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HEAT OF FUSION OF INORGANIC COMPOUNDS AND ELEMENTS 

To convert the values from gram c€dories per gram into joules per gram, multiply 
by 4.186; to convert gram calories per gram into BTU per pound multiply by 1.800. 


Name 

Formula 

Melting 
Point. ®C. 

Heat of Fusion 
g. cal. 

Aluminum 

Al 

660 

94.55 

Aluminum bromide 

Al Bn 

97.5 

10.47 

Ammonia 

NHj 

-77.7 

83.9 

Antimony 

Sb 

630.5 

39.2 

Antimony tribromide 

SbBra 

96.6 

9.759 

Antimony trichloride 

SbCb 

73.4 

13.29 

Antimony trisulfide 

SbzSa 

550 

17.6 

Argon 

A 

-189.2 

6.713 

Arsenic tribromide 

As Bra 

31 

8.93 

Barium chloride 

BaCi2 

962 

27.8 

Beryllium 

Be 

1300 

318 

Bismuth 

Bi 

271 

11.98 

Bromine 

Br 

-7.2 

16.2 

Cadmium 

Cd 

320.9 

12.9 

Cadmium nitrate 

Cd(N03)2*4H20 

59.4 

25.3 

Calcium chloride 

CaCl2 

772 

54.2 

Calcium chloride 

CaCl2*6H20 

29.92 

40.7 

Calcium nitrate 

Ca(N03)2*4H20 

42.7 

33.9 

Carbon dioxide 

CO 2 

-56.2 

45.30 

Carbon monoxide 

CO 

-207 

8.00 

Cesium 

Cs 

28.5 

3.8 

Cesium hydroxide 

CsOH 

272 

10.8 

Chlorine 

Cl 

-101 .6 

23.0 

Chromium 

Cr 

1615 

75.6 

Cobalt 

Co 

1480 

62.23 

Copper 

Cu 

1083 

48.92 

Cupric nitrate 

Cu(N03)2-6H20 

24.4 

29.4 

Fluorine 

F 

-223 

10.06 

Gallium 

Ga 

30 

19.0 

Gold 

Au 

1063 

15.36 

Hydrogen 

H 

-259.1 

14.0 

Hydrogen bromide 

HBr 

-86 

7.67 

Hydrogen chloride 

HCI 

-111 

13.9 

Hydrogen peroxide 

H 2 O 2 

-1.7 

74 

Iodine 

I 

113.5 

15.8 

Iodine chloride 

ICl(a) 

27.2 

16.5 

Iron 

Fe 

1535 

48.0 

Krypton 

Kr 

-169 

4.3 

Lead 

Pb 

327.5 

5.97 

Lead chloride 

PbClz 

501 

18.5 

Lead iodide 

Pbl2 

402 

11.5 

Lithium 

Li 

186 

158.5 

Lithium nitrate 

LiNOj 

261 

88.51 

Magnesium 

Mg 

651 

88.81 

Magnesium chloride 

MgCl2*6H20 

118 

41.21 

Magnesium nitrate 

Mg(N 03 ) 2 * 6 H 20 

95 

38.2 

Manganese 

Mn 

1260 

62.81 

Manganese nitrate 

Mn(N 03 ) 2 * 6 H 20 

25.8 

28.79 

Mercuric bromide 

HgBrz 

237 

12.8 

Mercuric iodide 

Hgl2 

259 

9.8 

Mercury 

Hg 

-38.87 

2.78 

Neon 

Ne 

-248.67 

2.6 

Nickel 

Ni 

1452 

71 .56 

Nickel nitrate 

Ni(N 03 ) 2 * 6 H 20 

56.7 

36.43 
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HEAT OF FUSION OF INORGANIC COMPOUNDS AND ELEMENTS 


Name 

Formula 

Meltina 
Point, °G. 

•Heat of Fusion 

g. cal. 15V«. 

Nitric acid 

HNO 3 

-42 

9.544 

Nitric oxide 

NO 

-163 

18.4 

Nitrogen 

N 

-210 

6.09 

Nitrogen pentoxide 

N 2 O 5 

29.5 

76.7 

Nitrogen tetroxide 

N 2 O 4 

-9.3 

32.3 to 37.1 

Osmium tetroxide 

Oa04 

40.1 

13.5 

Oxygen 

0 

-218.4 

3.39 

Palladium 

Pd 

1555 

38.61 

Phosphorus 

P 

44.1 

5.034 

Phosphorus oxychloride 

POCI 3 

,2 

19.8 

Platinum 

Pt 

1755 

24.07 

Potassium 

K 

62.3 

14.68 

Potassium chloride 

KCI 

790 

74.1 

Potassium dichromate 

KzCrzCh 

398 

29.74 

Potassium fluoride 

KF 

880 

108 

Potassium hydroxide 

KOH 

380 

28.55 

Potassium nitrate 

KNO 3 

333 

25.44 

Pyrosulfuric acid 

H 2 S 2 O 7 

35 

18 

Radon 

Rn 

-71 

3.50 

Rubidium 

Rb 

38.5 

6.10 

Rubidium hydroxide 

RbOH 

300 

15.8 

Selenium, gray 

Se 

220 

6.7 

Silicon tetrachloride 

SiCU 

-70 

10.85 

Silver 

Ag 

960.5 

25.02 

Silver bromide 

AgBr 

434 

12.5 

Silver chloride 

AgCI 

455 

21.3 

Silver nitrate 

AgNOa 

212 

16.7 

Sodium 

Na 

97.5 

27 . 40 

Sodium chlorate 

NaCIOs 

248 

49.0 

Sodium chloride 

NaCI 

804.3 

123.5 

Sodium chromate 

Na2CrO4-10H2O 

20 

39.2 

Sodium fluoride 

NaF 

992.2 

186 

Sodium hydrogen phosphate 

Na2HP04-12H20 

34.6 

66.77 

Sodium hydroxide 

NaOH 

318.4 

40.02 

Sodium nitrate 

NaNOa 

308 

45.27 

Sodium sulfate 

Na 2 SO 4 * 10 H 2 O 

32.4 

57.1 

Stannic bromide 

SnBr 4 

31 

6.49 

Stannic chloride 

SnCU 

-30.2 

8.41 

Strontium chloride 

SrCl 2 

873 

25.6 

Sulfur (rhombic) 

S 

112.8 

9.370 

Sulfur (monoclinic) 

S 

118.95 

10.4 

Sulfuric acid 

H 2 SO 4 

10.49 

24.03 

Sulfuric acid 

H2S04-H20 

8.62 

39.2 

Thallium 

Tl 

303.5 

5.04 

Thallous bromide 

TIBr 

460 

12.7 

Thalious chloride 

TICI 

430 

16.6 

Tfn 

Sn 

231.8 

14.99 

Titanium tetrachloride 

TICI 4 

-30 

11.8 

Water 

H 2 O 

0 

79.67 

Xenon 

Xe 

-140 

3.77 

Zinc 

Zn 

419,4 

24.40 

Zinc nitrate 

2n(N03)2-6H20 

36.4 

31.1 
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HEAT OF FUSION OF ORGANIC COMPOUNDS 





1S2S 


HEAT OF FUSION OF ORGANIC COMPOUNDS 


Name 

Formula 

Melting 
Point, °G. 

Heat of 

F usion 
g.cal.l5®/g. 

Cinnamic anhydride 

(C8H7C0)20 

136 

28.1 

P-Cresol 

HOC 6 H 4 CH 3 

35 

26.3 

Cyanamide 

HzNCN 

44 

49.8 

Cyclohexane 

C 6 H 12 

6.5 

7.4 

Cyclohexanol 

C6H„(0H) 

23.9 

4.9 

Cyciohexene 

CfiHto 

-104 

9.6 

/t>-Cymene 

(CH3)2CHCeH4CH3 

-73.5 

17.2 

n- Decane 

C 10 H 22 

-32 

48.3 

Oibenzyi 

(CeHsCHzh 

51.4 

30.7 

o>Oibromobenzeno 

C6H4Br2 

1.8 

12.8 

m-Dtbrornobenzene 

C 6 H 4 Br 2 

-6.9 

13.4 

p> Dibromobenzene 

C6H4Br2 

87 

20.5 

Dibromophenol 

HOCfiHjBrz (2, 4) 

40 

14.0 

Dichioroacetic acid 

CizCH-COOH 

9.7 

14.2 

o-Dichlorobenzene 

Cg H 4 CI 2 

-17.5 

21.0 

Dichlorobenzene 

C 6 H 4 CI 2 

-24.8 

20.5 

p- Dichlorobenzene 

C 6 H 4 CI 2 

52.7 

29.7 

A 2 - Dihydronaphthalene 

CioHjo 

23.9 

22.4 

Dihydrophenanthrene 

(C6H4CH2)2 

94 

17.6 

o-Dliodobenzene 

C6H4lz 

27 

10.2 

m-Diiodobenzene 

C 6 H 4 I 2 

40 

11.6 

p-Diiodobenzene 

C 6 H 4 I 2 

129 

16.2 

Diisobutylene 

C 8 H ,6 

-101 

16.8 

Dimethylcyclopentane ( 1 , 2 ) 

C 7 H 14 

-119.0 

15.7 

Dimethyl pentane (2, 2) 

C7H,6 

-125.0 

14.0 

Dimethyl pentane (2,4) 

C7Hi6 

- 120.6 

16.0 

Dimethylpentane (3, 3) 

C 7 H 16 

-134.9 

16.9 

</- Di me th y 1 tar tr ate 

(CH3)2C4H406 

48 

21.5 

<//- Di me th yl tartrate 

(CH3)2C4H406 

89 

35.1 

o-Di nitrobenzene 

C6H4(N02)2 

116.9 

32.3 

m-Di nitrobenzene 

C6H4(N02)2 

89.8 

24.7 

p-Di nitrobenzene 

C6H4(N02)2 

173.5 

40.0 

Dinitrotoluene ( 2 , 4) 

CH3C6H3(N02)2 

70 

26.4 

Diphenyl 

(C6H5)2 

70 

28.8 

Diphenylamine 

(C6H5)2NH 

52.9 

25.2 

Diphenyime thane 

(C6H5)2CH2 

26 

26.4 

n~ Dodecane 

C 12 H 26 

-12 

51.3 

Durene 

C 10 H 14 

79.3 

37.4 

Eicosane 

O 2 O H 42 

38 

52.0 

Elaidic acid 

C 17 H 33 COOH 

51 

52.1 

Ethane 

C 2 H 6 

-172 

22.2 

Ethyl alcohol 

C 2 H 5 OH 

-112 

24.9 

Ethylbenzene 

CzHs-CfiHs 

-92.8 

20.6 

Ethylpentane (3) 

C7HJ6 

-118.8 

22.6 

Ethylene 

C 2 H 4 

-169.5 

25.0 

Ethylene bromide 

(CH 2 Br )2 

10 

13.5 

Formic acid 

HCOOH 

8.6 

58.9 

Qlutaric acid 

(CH2)3(C00H)2 

97.5 

37.4 

Glycerol 

C3H5(0H)3 

18 

47.5 

Glycol 

C2H4(0H)2 

-15 

43.3 

n-HeptanQ 

C 7 H 16 

-90.6 

33.7 

Hex a meth y 1 benzene 

(CH3)6C6 

165.5 

30.4 

Hexamethylethane 

(CH3)6C2 

104 

14.9 

n-Hexane 

CsHm 

-94 

36.7 

Hydrazobenzene 

(C6H5NH)2 

131 

22.9 
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HEAT OF FUSION OF ORGANIC COMPOUNDS 





Heat of 

Name 

Formula 

Melting 
Point, °G. 

Fusion 
g. cal. 15® /g. 

Hydrocinnamic acid 

CsHgCOOH 

48 

28.1 

p-Iodotoluene 

CH3C6H4I 

35 

18.8 

Isodurene 

CtoHi4 

-24.0 

23.0 

n-Lauric acid 

C,,H 23 C 00 H 

47 

43.7 

Levulinic acid 

CH3C0*C2H4C00H 

33 

19.0 

a- Menthol (1) 

CjoHjgOH 

42 

18.6 

Methane 

CH4 

-184 

14.0 

Methyl alcohol 

CH3OH 

-98 

16.4 

Methylbutane (2) 

CH3 C4 H9 

-159 

16.9 

Methyl cinnamate 

CH3C9H7O2 

33.4 

26.5 

Methylcyclohexane 

C7H14 

-126.3 

16.2 

Methylcyclopentane 

C6H12 

-140.5 

19.5 

Methyl fumarate 

(CH 3 ) 2 C 4 H 204 

102 

57.9 

Methylhexane (2) 

CH3C6HU 

-119.1 

21.2 

Methyinaphthalene (2) 

CHaCioHy 

35 

20.1 

Methyl oxalate 

(CH 3 ) 2 C 204 

54 

42.7 

Methyl phenylpropiolate 

CfiHsCiCCOOCHa 

18 

22.9 

Methyl succinate 

(CH 3 ) 2 C 4 H 404 

19.5 

35.7 

Myristic acid 

CuHztCOOH 

57 

47.5 

Naphthalene 

CioHa 

80.2 

36.0 

Naphthol (1) 

CjoHtOH 

96 

38.9 

Naphthol (2) 

CioHtOH 

122.5 

31.3 

Naphthylamine (1) 

C| 0 H7 N H 2 

50 

24,9 

o-Nitroaniline 

NH2C6H4NO2 

71.5 

27.9 

m-Nitroaniline 

NH2C6H4NO2 

114 

41.0 

p-Nitroaniline 

NH2C6H4NO2 

147 

36.5 

Nitrobenzene 

C6H5NO2 

5.7 

22.5 

o-Nitrobenzoic acid 

NO2C6H4COOH 

147.5 

40.1 

m-Nitrobenzoic acid 

NO2C6H4COOH 

141.1 

27.6 

p-Nitrobenzoic acid 

NO2C6H4COOH 

240 

52.8 

Nitronaphthaleno (1) 

C,oH7 NO2 

59 

25.4 

o-Nitrophenol 

N 02 C 6 H 40 H 

44.5 

30.9 

n-Octane 

CsH.s 

-56.5 

43.2 

Palmitic acid 

C,5H3iCOOH 

63 

39.2 

Paraffin 

CnH2n+2 (?) 

52 

35 

Paraldehyde 

(CH 3 CH 0)3 

12.6 

25,0 

Pentacosane 

C 25 H 52 

54 

53.6 

n- Pentane 

C 5 H 12 

-131.5 

27.7 

Phenanthrene 

C 14 H 10 

99.3 

25.0 

Phenol 

CeHsOH 

42 

29.0 

Phenylacetic acid 

C6H5CH2COOH 

76.6 

30.0 

Phenyl hydrazine 

C 6 H 5 N 2 H 3 

19.6 

36.3 

Prehnitene 

CioHj 4 

-4 

20.0 

fso-Propyl alcohol 

C 3 H 70 H 

-85.8 

21.0 

Propylene 

C 3 H 6 

-184.9 

16.7 

Pseudocumene 

C 9 HJ 2 

-57 

25.2 

Quinol 

C6H4(0H)2 (1, 4) 

170.3 

58.8 

Quinone 

C 6 H 402 

115.7 

40.9 

Resorcinol 

C6H4(0H)2 (1, 3) 

110.7 

46.2 

Salol 

C 13 H 10 O 3 

43 

16.1 

Stearic acid 

CI 7 H 35 COOH 

69 

47.6 

S til bene 

(C 6 H 5 CH )2 

124 

40.0 

Succinic anhydride 

(CH 2 C 0)20 

119.6 

48.7 

Succinic nitrile 

(CH 2 CN )2 

54.5 

11.7 

Thymol 

CioHuOH 

61.5 

27.5 




1530 


HEAT OF FUSION OF ORGANIC COMPOUNDS 


Name 

Formula 

Melting 
Point, ®C. 

Heat of 
Fusion 
g.caI.15°/g. 

Tolane 

(C6H5C)j 

60 

28.7 

Trimethylbutane 

C4H7(CH3)3 <2, 2, 3, ) 

-25.4 

5.3 

o-Toluic acid 

CH 3 C 6 H 4 COOH 

103.7 

35.4 

m-Toluic acid 

CH 3 C 6 H 4 COOH 

110 

27.6 

/t>-Toluic acid 

CH 3 C 6 H 4 COOH 

179.6 

39.9 

/>-Toluidin 0 

CH 3 C 6 H 4 NH 2 

44.5 

39.9 

Tribromoaniline 

NHzCeHzBrj (2, 4, 6 ) 

120 

16.8 

Tribromophenol 

HOCeHzBrj (2, 4, 6 ) 

96 

13.4 

Trichloroacetic acid 

CI 3 CCOOH 

58 

8.6 

Trimethylethylone 

(CH3)2C:CHCH3 

-134.2 

25.7 

Trimethyl pentane 

C 5 H 5 (CH 3 )j (2, 2, 4) 

-107.8 

18.9 

Trinitroglycerol (a) 

C3H5(0N02)3 

13.3 

5.2 

Trinitroglycerol (^i) 

C3H5(0N02)3 

2.0 

33.2 

Trinitrotoluene 

CH3C6H2(N02)3 (2, 4, 6 ) 

81 

22.3 

Tri phenyl methane 

(C6H5)3CH 

93 

21.1 

Triphenyl phosphate 

(C6H5)3P04 

49.9 

17.6 

Tristearin 

(C,7H35C00)3C3H5 

56 

45.6 

n- Undecane 

C„H24 

-26.5 

34.1 

n-Undecylic acid (a) 

C 10 H 21 COOH 

29 

32.2 

n-Undecylic acid 

C 10 H 21 COOH 


42.9 

Urethane 

NH 2 COOC 2 H 5 

49.7 

40.9 

Veratrole 

C6H4(0CH3)2 (1, 2) 

22.5 

27.5 

o- Xylene 

C6H4(CH3)2 

-27 

29.3 

m- Xylene 

C6H4(CHj)2 

-53.5 

25. P 

/&- Xylene 

C6H4(CH3)2 

13.2 

38.1 
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HEAT OF VAPORIZATION OF ELEMENTS AND COMPOUNDS 

The heat of vaporization is given in gram-calories (15°) per gram. To convert to 
joules per gram multiply by 4.185. 




Temp. 

Heat of vaporization 

Name 

Formula 

Deg. C. 

g-cal/g (15®) 

Acetaldehyde 

CH3CHO 

21 

136 

Acetic acid 

CH3COOH 

118.3 

96.8 

anhydride 

(CH 3 C 0)20 

137 

66.2 

Acetone 

(CH 3 ) 2 C 0 

56.1 

124.5 

Acetonitrile 

CH3CN 

80 

174 

Acetyl chloride 

CH3COCI 

51 

78.9 

Air 



50.97 

Allyl alcohol 

C3H5OH 

96 

163 

Aluminum 

Al 

1800 

1994 

Ammonia 

NH3 

-33.4 

327.1 



-20 

317.6 



-10 

309.7 



0 

301.6 

Ammonium chloride 

NH4 Cl (solid) 

350 

78.9 

n-Amyl alcohol 

CjHnOH 

131 

120.2 

amine 

CsHnNHz 

95 

98.7 

bromide 

CsH,,Br 

129 

48.3 

ether 

(C 5 H „)20 

170 

69.5 

iodide 

CsHnI 

155 

47.6 

Amylene 

CsHio 

12.5 

75.0 

/:>- Anethole 

C3H5C6H4OCH3 

232 

71.4 

Aniline 

CeHjNHz 

183 

103.7 

Antimony 

Sb 

1380 

372.8 

Argon 

A 

-186 

37.6 

Barium 

Ba 

1140 

628.3 

Benzaldehyde 

CsHsCHO 

179 

86.5 

Benzene 

CtHe 

0 

107.0 



20 

103.8 



40 

100.7 



60 

97.5 



80.2 

94.3 



100 

90.6 



120 

86.5 

Benzyl alcohol 

C 6 H 5 CH 2 OH 

204.3 

112.3 

Bismuth 

Bi 

1450 

220.6 

Boron chloride 

BCI3 

10 

38.2 

Bromine 

Br 

58.78 

44.8 

Bro mo benzene 

CfiHsBr 

155.9 

57.6 

n- Butane 

C4 H,o 

0 

91 .5 



20 

87.5 

n- Butyl acetate 

CH3COOC4H9 

124.0 

73.8 

alcohol 

C4H9OH 

116.8 

141 

formate 

HCOOC4H9 

105.1 

86.8 

iodide 

C4H9I 

129.5 

45.9 

sec-Butyl alcohol 

C4H9OH 

98.1 

134 

/cr/- Butyl alcohol 

C4H9OH 

83 

130.5 

n-Butyric acid 

C3H7COOH 

163.5 

114.0 

n-Butyronitrile 

C3H7CN 

117.4 

114.9 

Cadmium 

Cd 

767 

227.7 

Calcium 

Ca 

1170 

2378.3 

Carbon 

C 

4200 * 

11917 

Carbon dioxide 

CO2 

-60 

87.2 



-50 

83.4 



-40 

79.6 
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HEAT OF VAPORIZATION OF ELEMENTS AND COMPOUNDS 


Name 

Formula 

Temp. 
Deg. C. 

Heat of vaporization 
g-cal/g (15°) 

Carbon dioxide 

CO2 

-30 

71 

.4 



-20 

66 

.9 



-10 

61 

.4 



0 

55 

.0 



10 

46 

.6 



20 

35 

.1 



30 

11 

.9 

disulfide 

CS2 

46.25 

84 

.1 

monoxide 

CO 

-192 

50 

.4 

tetrachloride 

CCI4 

76.75 

46 

.4 

Carvacrol 

C3H7C6H3 ^ 0 H)CH 3 

237 

68 

.1 

Cesium 

Cs 

670 

128 

.0 

Chloral 

CCI3CHO 


54 

.0 

hydrate 

CCl 3 CH(OH )2 

96 

132 


Chlorine 

Cl 

-34.6 

67 

.4 

Chlorobenzene 

CeHsCI 

130.6 

77 

.6 

{i-Chloroethyl acetate 

CH3CO2C2H4CI 

141.5 

80 

.8 

Chloroform 

CHCI3 

61.5 

59 

.0 

Chlorosulfonic acid 

CISO3H 

151 

110 

.2 

o-Chlorotoluene 

CIC6H4CH3 

158.1 

72 

.6 

p-Chlorotoluene 

CIC6H4CH3 

160.4 

73 

.1 

Chromium 

Cr 

2200 

1471 


Cobalt 

Co 

2900 

1541 


Copper 

Cu 

2300 

1762 


m-Cresol 

CH3C6H4OH 

202 

100 

.6 

Cyanogen 

(CN)2 

0 

10 

.3 

chloride 

CNCI 

13 

135 


Cyclo-hexane 

C 6 H 12 

80.0 

85, 

6 

hexanol 

CeHnOH 

161.6 

108 

.2 

P-Cymene 

C3H7C6H4CH3 

176 

67, 

,6 

nr Decane 

C 10 H 22 

160 

60 

.2 

Dichloroacetic acid 

CI2CHCOOH 

194.4 

77. 

2 

Diethyl amine 

(C 2 H 5 ) 2 NH 

58 

91 . 

0 

carbonate 

(C 2 H 5 ) 2 C 03 

126 

73. 

,1 

ketone 

(CzHshCO 

101 

90. 

8 

oxalate 

(C 00 C 2 H 5)2 

185 

67. 

6 

Dimethyl aniline 

C 6 H 5 N(CH 3)2 

193 

80. 

8 

carbonate 

(CHOzCOj 

90 

88. 

2 

Ethane 

C2H6 

-90 

258 




-40 

97. 

5 



-20 

87. 

0 



0 

75. 

0 

Ethyl acetate 

CH3COOC2H5 

0 

102. 

0 

alcohol 

C 2 H 50 H 

78.3 

204 


amine 

C2H5NH2 

15 

14. 

6 

benzene 

C6H5C2H5 

135.2 

81. 

2 

benzoate 

C6H5COOC2H5 

213 

64. 

5 

bromide 

CzKsBr 

38.4 

59. 

9 

n-butyrate 

CaH^COOCzHs 

118.9 

74. 

7 

caprylate 

C 7 H, 5 COOC 2 H 5 

207 

60. 

5 

chloride 

C2H5C 

4.7 

92. 

95 



15.0 

92. 

5 



20.0 

92. 

2 



25.0 

92. 

0 

ether 

(C 2 H 5)20 

34.6 

83. 

9 

formate 

HCOOCzKs 

53.3 

97. 

2 
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HEAT OF VAPORIZATION OF ELEMENTS AND COMPOUNDS 


Name 

Formula 

Temp. 
Deg. C. 

WMSSSKWlSntM 

Ethyl iodide 

C 2 H 5 I 

71.2 

45.6 

Isobutyl ether 

C 2 H 5 OC 4 H 9 

79.0 

74.8 

isobutyrate 

C 3 H 7 COOC 2 H 5 

109.2 

72.1 

nonylate 

C8H,7C00C2H5 

227 

58.1 

propionate 

C 2 H 5 COOC 2 HS 

97.6 

80.1 

n-propyl ether 

C 2 H 50 C 3 H 7 

60.0 

82.7 

Ethylene bromide 

(CH 2 Br )2 

130.8 

46.2 

chloride 

(CHzCDz 

0 

85.3 



82.3 

77.5 

chlorohydrin 

CICH 2 CH 2 OH 

126.5 

123.9 

oxide 

(CH2)20 

13 

139 

Ethylidene chloride 

CH 3 CHCI 2 

0 

76.7 



60 

67.1 

Fluorine 

F 

-187 

73.7 

Formic acid 

HCOOH 

101 

120.0 

Furane 

(CH )40 

31 

95.3 

Furfural 

C 4 H 3 OCHO 

160.5 

107.5 

Germanium 

Ge 

2700 

1639 

Gold 

Au 

2600 

445.7 

Glycol 

(CH 20 H )2 

197 

191 

Helium 

He 

-268.9 

6 

n-Heptane 

C 7 H 15 

97.5 

76.3 

n-Hexane 

C6H,4 

0 

89.1 



66.9 

81.7 



68 

79.3 

Hydrogen 

H 

-252.7 

108 

Hydrogen bromide 

HBr 

-66.7 

52.0 

chloride 

HCI 

-85 

105.9 

cyanide 

HCN 

20 

210 

fluoride 

HF 

19.4 

97 

iodide 

HI 

-37.2 

33.9 

sulfide 

H 2 S 

-61.4 

131.9 

Iodine 

I 

184.4 

41 .4 

Iron 

Fe 

3000 

1626 

Isoamyi acetate 

CH 3 COOC 5 H,, 

143.6 

69.1 

alcohol 

CsHnOH 

130.2 

119.8 

formate 

HCOOCsHn 

123 

73.6 

isobutyrate 

C3H7COOC5H11 

168 

57.6 

n-valerate 

C 4 H 9 COOC 5 H,, 

187 

56.2 

Isobutane 

C4H,o 

-10 

10 

87.5 

82.4 

Isobutyl acetate 

CH 3 COOC 4 H 9 

115.5 

73.8 

alcohol 

C 4 H 9 OH 

106.9 

138 

formate 

HCOOC 4 H 9 

97 

78.5 

iso valerate 

C 4 H 9 COOC 4 H 9 

169 

60.5 

n-valerate 

C 4 H 9 COOC 4 H 9 

169 

57.8 

Isobutyric acid 

C 3 H 7 COOH 

154 

111.6 

Isopentane 

C 5 H 12 

13 

88.7 

Isopropyl alcohol 

C 3 H 7 OH 

82.3 

159 

Isovaleric acid 

C 4 H 9 COOH 

176.3 

101 .1 

Krypton 

Kr 

-151.8 

26.5 

Lead 

Pb 

1620 

222.6 

Lithium 

Li 

1200 

5850 

Magnesium 

Mg 

1110 

2574 

Manganese 

Mn 

1900 

1043 

Mercury 

Hg 

357 

70.8 

Methane 

CH 4 

-159 

138 
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HEAT OF VAPORIZATION OF ELEMENTS AND COMPOUNDS 


Name 

Formula 

Temp. 
Dog. C. 

Heat of vaporisation 
g-cal/g (15®) 

Methyl acetate 

CH 3 COOCH 3 

0 

114.0 



56.3 

98.1 

alcohol 

CH 3 OH 

64.7 

262.8 

aniline 

C«HsNHCH3 

194 

95.6 

n>butyl ketone 

CH 3 COC 4 H 9 

127 

82.4 

n-butyrate 

C 3 H 7 COOCH 3 

102.6 

79.8 

chloride 

CH 3 CI 

-23.8 

102.3 



20.0 

95.3 

ethyl ketone 

CH 3 COC 2 H 5 

78.2 

106.0 

ethyl ketoxime 

C 4 H 8 NOH 

182 

116.9 

formate 

HCOOCHj 

31.3 

112.4 

iodide 

CH 3 I 

42 

45.9 

isobutyrate 

C 3 H 7 COOCH 3 

91.1 

78.1 

isopropyl ketone 

CH 3 COC 3 H 7 

92 

89.8 

iso valerate 

C 4 H 9 COOCH 3 

116 

72.4 

propionate 

C 2 H 5 COOCH 3 

79.0 

87.6 

n-vaierate 

C 4 H 9 COOCHJ 

116 

70.0 

Methylene chloride 

CH 2 CI 2 

40.5 

78.6 

Molybdenum 

Mo 

3700 

1771 

Naphthalene 

CioHa 

218 

75.5 

Neon 

Ne 

-245.9 

20.6 

Nickel 

Ni 

2900 

1564 

Nitric acid 

HNO 3 

86.0 

114.9 

Nitro-benzene 

CaHsNOa 

210 

79.1 

methane 

CHj NO 2 

99.9 

135 

Nitrogen 

' N 

-195.6 

47.8 

Nitrogen tetroxide 

N 2 O 4 

18 

93.4 

n-Octane 

CsHis 

125 

70.9 

Oxygen 

0 

-183.0 

51.0 

Phosphorus 

P 

287 

130 

Phosphorus trichloride 

PCI 3 

78 

51.4 

Piperidine 

CsHnN 

106 

89.4 

Platinum 

Pt 

4300 

635.1 

Potassium 

K 

760 

511 .5 

Propane 

C3Ha 

-30 

98.0 



-20 

95.3 



0 

89.6 



20 

83.4 

Propionic acid 

C 2 H 5 COOH 

139.3 

98.8 

Propionitrile 

C 2 H 5 CN 

97 

134 

n-Propyl acetate 

CH 3 COOC 3 H 7 

100.4 

80.3 

alcohol 

C 3 H 7 OH 

97.2 

164 

benzene 

C«H5C3H7 

157 

71.9 

formate 

HCOOC 3 H 7 

80.0 

88.1 

propionate 

C 2 H 5 COOC 3 H 7 

120.6 

74.9 

Pyridine 

C 5 H 5 N 

114.1 

107.4 

Radon 

Rn 

-61.8 

19.5 

Rubidium 

Rb 

700 

210.7 

Selenium 

Se 

688 

93.4 

Silicon 

Si 

2600 

144.7 

Silicon tetrachloride 

SiCl4 

57 

36.1 

Silver 

Ag 

1950 

551.5 

Sodium 

Na 

880 

1091 

Stannic chloride 

SnCU 

112 

30.3 

Strontium 

Sr' 

1150 

1044 

Sulfur 

S 

316 

362 
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HEAT OF VAPORIZATION OF ELEMENTS AND COMPOUNDS 




Temp. 

Heat of vai>orization 

Name 

Formula 

Deg. C. 

g-cal/g U5°) 


Sulfur chloride 
dioxide 


pentoxy dichloride 

S 03 -S 02 CI 2 

140 

trioxide 

SO 3 

53 

Sulfuric acid 

H2SO4 

326 

Sulfuryi chloride 

SO 2 CI 2 

69.1 

Tellurium 

Te 

1390 

Tetrachloro-ethane 

(CHCl2)2 

145.0 

ethylene 

(CCl2)2 

120.7 

Thionyl chloride 

SOCI2 

82 

Tin 

Sn 

2260 

Toluene 

C6H5CH3 

109.6 

Trichloroethylene 

C2HCI3 

85.7 

Tungsten 

W 

5900 

Turpentine 

CioHt« 

156 

n-Valeric acid 

C4H9COOH 

184.6 

n-Valeronitrile 

C4H9CN 

129 

Water 

H2O 

0 


o- Xylene 
m- Xylene 
p- Xylene 
Zinc 


(CHj)2C6H4 

(CH3)2C6H4 

(CH3)2C6H4 

Zn 


49.5 

94.9 

91.3 

87.7 

84.1 

80.8 

71.2 

73.8 

70.3 

61 .2 

118.5 

122.1 

49.4 

156.9 

55.1 

50.1 

54.5 

654.6 

86.5 

57.3 
1179 

68.6 

103.2 

96.3 
595-9 

590.4 
584 9 

579.5 

574.0 

568.5 

563.2 

557.5 

551.7 

545.8 
539.55 

532.9 

525.7 

518.5 

511 .1 

503.5 

495.6 

487.2 

478.6 

82.9 
81.8 
81.0 

362.5 
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HEAT OF COMBUSTION OF VARIOUS SUBSTANCES 

In the table below, gaseous products of combustion are to be assumed unless 
otherwise stated. See special tables for foods, coals, gases, and organic compounds. 
To convert gram-calories per gram to B.T.U. per pound, multiply the values below 
by 1800. 


Substance 

kg.-cul. 
per gram 

Petroleum 

10.30 to 

Pitch 

10.33 

8.4 

Rape-seed oil 

9.45 

Sawdust, pressed 

4.065 

Spermaceti 

9.95 

Sulfur, monoclinic (to SO 2 ) 

2.241 

Sulfur, rhombic (to SO 2 ) 

2.221 

Whale oil 

9.47 

Wood, beech (13% H 2 O) 

4.168 

Wood, birch (11.8% H 2 O) 

4.207 

Wood, oak (13.3% H 2 O) 

3.990 

Wood, pine (12.2% H 2 O) 

4.422 


Substance 

kg.-cal. 
per gram 

Asphalt 

9.532 

Castor oil 

8.850 

Cod liver oil 

9.40 

Cottonseed oil 

9.40 

Dynamite (75%) 

1.29 

Graphite a 

7.840; /S 7.856 

Guncotton 

1 . 0563 

Hemoglobin 

5.89 

Hydrogen (to H 2 O, liq.) 

34.18 

ftydrogen (to H 2 O, steam) 

29.15 

Linseed oil 

9.41 

Mining powder 

0.5088 

Paraffin 

10.34 

Paraffin oil 

9.80 


HEAT OF COMBUSTION OF ORGANIC COMPOUNDS 

(Kharasch, Bu. Stand. Jour. Research, Vol. 2, p. 359 (1929) ) 

The heat of combustion is expressed in kilogram calories per gram formula weight 
of the compound as given in the table; the values are based upon a combustion at 
atmospheric pressure and at 20°C, the final combustion products consisting of liquid 
water, gaseous carbon dioxide and gaseous nitrogen. To convert to British Thermal 
Units (B.T.U. ) multiply the value in kg-cal. by 3.9685. 


Name 

Formula 

Physical 

stale 

Heat of 
combustion 
in kg. cal. 

Acetaldehyde 

CH3CHO 

liq. 

279.0 

Acetamide 

CH3CONH2 

solid 

282.6 

Acetanilide 

C6H5NHCOCH3 

solid 

1010.4 

Acetic acid 

CH3COOH 

liq. 

209.4 

Acetic anhydride 

(CH3C0)20 

liq. 

431 .9 

Acetone 

CH3COCH3 

liq. 

426.8 

Acetonitrile 

CH3CN 

liq. 

302.4 

Acetophenone 

CH3COC6H5 

solid 

988.9 

Acetylacetone 

CH3COCH2COCH3 

liq. 

615.9 

Acetylene 

C2H2 

gas 

312.0 

Acrolein 

CH 2 :CHCH 0 

liq. 

389.6 

Acrylic acid 

CH 2 :CHC 00 H 

liq. 

327.5 

Adipic acid 

HOOC.(CH2l4.COOH 

solid 

669.0 

Alanine 

CH3CH(NH2)C00H 

solid 

387.7 

Aldol 

CH3CHOHCH2CHO 

liq. 

546.6 

Alizarin 

CmH602(0H)2-(1,2) 

solid 

1448.9 

Allylacetic acid 

C3H5.CH2COOH 

liq. 

641 .6 

Ally! alcohol 

CH2;CHCH20H 

liq. 

442.4 

Allylamine 

CH2:CHCH2NH2 

gas 

528.1 

Allyidiethyl carbinol 

C 3 H 5 (C 2 H 5 ) 2 C 0 H 

liq. 

1207 

Allyidimethyl carbinol 

C 3 H 5 (CH 3 ) 2 C 0 H 

liq. 

886.5 

Allylene 

ch3c:ch 

gas 

465.1 

Ami noazobenzene 

C6H5N2C6H4NH2 

solid 

1574.0 

p-Aminophenol 

HOC6H4NH2 

solid 

760.0 

Amygdalin 

C 2 oH 270 n N 

solid 

2348.4 
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HEAT OF COMBUSTION OF ORGANIC COMPOUNDS 


Name 

Formula 

Physical 

stale 

Heat of 
combustion 
in kg. cal. 

Amy lace tate 

C 4 H 9 COO C 2 Hs 

liq. 

1042.5 

Amyl alcohol (term.) 

C 4 H 9 .CH 2 OH 

liq. 

793.7 

Amyl pro pargyl alcohol 

'CsHiaOH 

liq. 

1192 

Amylene 

C 5 H 10 

liq. 

803.4 

Anethole 

CioHt 20 

solid 

1324.4 

Angelic acid 

C 4 H 7 .COOH 

solid 

634.8 

Aniline 

C 6 H 5 NH 2 

liq. 

811 .7 

p-Anisidine 

CH 3 OC 6 H 4 NH 2 

solid 

924.0 

Anisole 

CH 3 OC 6 H 5 

liq. 

905.1 

Anthracene 

C6H4;(CH)2:C6H4 

solid 

1700.4 

Anthraquinone 

C 6 H 4 : (C0)2:C6H4 

solid 

1544.5 

Arabinose 

C 5 H 10 O 5 

solid 

559.9 

Arabitol 

C 5 H 12 O 5 

solid 

661 .2 

Arachidic acid 

C 20 H 40 O 2 

solid 

3025.9 

Asparagine 

C 4 H 8 N 2 O 3 

solid 

463.3 

Atropic acid 

CH 2 :C(C 6 H 5 ).C 00 H 

solid 

1044 

Azelaic acid 

(CH 2 ) 7 (C 00 H )2 

solid 

1141 .7 

Azo benzene 

CeHsNiNCeHs 

solid 

1555.2 

Azoxybenzene 

(C6H5N)20 

solid 

1534.5 

Behenic acid 

C 22 H 44 O 2 

solid 

3338.4 

Benzalacetone 

CH3C0CH:CHC6H5 

solid 

1257.4 

Benzaldehyde 

CfiHsCHO 

liq. 

841 .3 

Benzamide 

CfiHsCONHz 

solid 

847.6 

Benzanilide 

CeHsCONHCfiHs 

solid 

1575.5 

Benzene 

CeHe 

liq. 

782.3 

Benzenediazonium nitrate 

C 6 H 5 N 2 NO 3 

solid 

782.6 

Benzidine 

NH 2 C 6 H 4 .C 6 H 4 NH 2 

solid 

1560.9 

Benzil 

Cg H 5 CO. CO C® H 5 

solid 

1624.6 

Benzilic acid 

C 14 H 1203 

solid 

1618 

* Benzoic acid 

CeHsCOOH 

solid 

771 .2 

Benzoic anhydride 

(C6H5C0)20 

solid 

1555.1 

Benzoin 

CeHsCOCHOHCeHs 

solid 

1671 .4 

BenzonitrMe 

CeHsCN 

liq. 

865.5 

Benzophenone 

CeHsCOCeHs 

solid 

1556.5 

Benzoyl chloride 

OeHsCOCl 

liq. 

782.8 

Benzoyl peroxide 

(C6H5C0)202 

solid 

1551 .7 

Benzyl alcohol 

C 6 H 5 CH 2 OH 

liq. 

894.3 

Benzyl amine 

C 6 H 5 CH 2 NH 2 

liq. 

969.4 

Benzyl carbylamine 

C 6 H 5 CH 2 NC 

liq. 

1 046 . 5 

Benzyl chloride 

CeHsCHzCl 

liq. 

886.4 

Benzyl cyanide 

C6H5CH2CN 

liq. 

1023.5 

Benzylethylamine 

CeHsCHzNHCzHs 

liq. 

1290 

Bicyclohexane ( 0 , 1 , 3) 

CeHio 

liq. 

912.5 

Borneo cam phene 

C 10 H 16 

liq. 

1470.2 

Borneol 

CioHiaO 

liq. 

1469.6 

Brucirve 

C 23 H 26 O 4 N 2 

solid 

2933.0 

n-Butyl alcohol 

C 4 H 9 OH 

liq 

638.6 

Butyl alcohol 

(CH 3 ) 3 C 0 H 

liq. 

629.3 

n-Butylamine 

C 4 H 9 NH 2 

liq. 

710.6 

acc.-Butylamine 

(C2H5)(CH3):CHNH2 

liq. 

713.0 

/erf.-Butylamine 

(CH3)3CNH2 

liq.' 

716.0 

<er/.-Butyl benzene 

(CH3)3C.C6H5 

liq. 

1400.4 

n-Butyramide 

C 2 H 5 .CH 2 CONH 2 

solid 

596.0 

n-Butyric acid 

C 2 H 5 .CM 2 COOH 

liq. 

524.3 

n«Butyronitrile 

C 2 H 5 .CH 2 CN 

liq. 

613.3 


Acnaoted value by International Union of Pure and Applied Chemistry, Lyons, 1923. 
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HEAT OF COMBUSTION OF ORGANIC COMPOUNDS 


Name 

Formula 


Physical 

stale 

Heat of 
combustion 
in kg. cal. 

Caffeine 

C8Hjo02N4 


solid 

1014.2 

Camphene 

C10H16 


solid 

1468.8 

Camphor 

CioHisO 

• 

solid 

1411 .0 

Cane sugar 

C 12 H 22011 


solid 

1349.6 

Capric acid 

C10H20O2 


solid 

1458.1 

Caproic acid 

CH3(CH2)4C00H 


liq. 

831 .0 

Carbon disulfide 

CS2 


liq. 

246.6 

Carbon tetrachloride 

CCI4 


liq. 

37.3 

Carbonyl sulfide 

COS 


gas 

130.5 

Carvacrol 

CioHuOH 


liq. 

1354.5 

Cetyl alcohol 

C16H33OH 


solid 

2504 . 5 

Cetyl palmitate 

C15H31 CO2C16H33 


solid 

4872 . 8 

Chloroacetic acid 

CH2CI.COOH 


solid 

171 .0 

o-Chlorobenzoic acid ” 

CIC6H4-COOH 


solid 

734.5 

Chloroform 

CHCI3 


liq. 

89.2 

Chrysene 

C,8H,2 


solid 

2139.1 

Cinnamic acid {irons) 

CeHsCHrCHCOOH 


solid 

1040.2 

Cinnamic aldehyde 

CeHsCH.CHCHO 


liq. 

1112.3 

Cinnamic anhydride 

(C6H5CH:CHC0)20 


solid 

2091 . 3 

^-Citrene 

CtoHts 


liq. 

1473.0 

Citric acid (anhydrous) 

H3C6H5O7 


solid 

474.5 

Codeine 

CtaHziOsN-HzO 


solid 

2327.6 

Coniine 

CgHjyN 


liq. 

1276.5 

Creatine (anhydrous) 

C4H9O2N3 


solid 

559.8 

Creatinine 

C4H7ON3 


solid 

563.4 

o-Cresol 

CH3.C6H4OH 


solid 

879.5 

o-Cresol 

CH3.C6H4OH 


liq. 

882 . 6 

m-Cresol 

CH3.C6H4OH 


liq. 

880.5 

p-Cresol 

CH3.C6H4OH 


solid 

880.0 

p-Cresol 

CH3.C6H4OH 


liq. 

882.5 

m-Cresol methylether 

CH3.C6H4OCH3 


liq. 

1057.0 

Crotonaldehyde 

CH 3 .CH:CHCH 0 


liq. 

542.1 

Crotonic acid 

CH 3 .CH:CHC 00 H 


solid 

477.7 

Cyanacetic acid 

CH 2 (CN).C 00 H 


solid 

298.8 

Cyanogen 

(CN)2 


gas 

258.3 

Cyclobutyl carbinol 

C4 H7. C H2O H 


liq. 

748 

Cycloheptanol 

CH 2 (CH 2 ) 5 CH 0 H 

1 1 


liq. 

1050.2 

Cyclohexanol 

CH 2 (CH 2 ) 4 CH 0 H 
j 1 


liq. 

890.7 

Cycloheptene 

C7Ht2 


liq. 

1049.9 

Cycloheptane 

(CH 2)7 


liq. 

1087.3 

Cyclohexane 

(CH2)6 


liq. 

937.8 

Cycio hexene 

CsHio 


liq. 

891 .9 

Cyclopentane 

(CH 2)5 


liq. 

783.6 

Cyclopropane 

(CH 2)3 


gis 

496.8 

Cymene (p) 

C H3 . C® H4. C3 H7 


liq. 

1402.8 

Decahydronaphthalene (cis) 

C10H18 


liq. 

1502.5 

Decah yd ro naphthalene (trans) 

CtoHia 


liq. 

1499.5 

Decane 

C10H22 


liq. 

1610.2 

Dextrose 

C6H12O6 


solid 

673.0 

Diallyl 

(CH 3 CH;CH 2)2 


vapor 

903.4 

Diamyl ether 

(CsHiOzO 


liq. 

1609.3 

Diamylene 

p 

0 

X 

M 

0 


liq. 

1582.2 

Dibenzyl 

(C 6 H 5 CH 2)2 


solid 

1810.6 
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HEAT OF COMBUSTION OF ORGANIC COMPOUNDS 





Heat of 

Name 

F ormula 

Physical 

state 

comb US don 
in kg. cal. 

Dibenzylamine 

(C6H5CH2)2lMH 

solid 

1853.0 

o- Dichlorobenzene 

C 6 H 4 CI 2 

liq. 

671 .8 

Diethylacetic acid 

(C2H5)2CH.C00H 

liq. 

830.8 

Diethylamine 

(C2H5)2NH 

liq. 

716.9 

Diethyl aniline 

C6H5N(C2Hs)2 

liq. 

1451 .6 

Diethyl carbonate 

(C 2 H 50 ) 2 C 0 

liq. 

647.9 

Diethyl ether 

(C2H5)20 

liq. 

651 .7 

Diethyl ketone 

(C2H5)2C0 

liq. 

735.6 

Diethyl malonate 

CH2(C00C2H5)2 

liq. 

860.4 

Diethyl oxalate 

(C00C2H5)2 

liq. 

716.0 

Diethyl succinate 

(CH2C00C2H5)2 

liq. 

1007.3 

Dihydrobenzene 

CeHa 

liq. 

847.8 

Ai-Dihydronaphthalene 

C 10 H 10 

liq. 

1296.3 

Dihydronaphthalene 

C 10 H 10 

solid 

1298.3 

Dihydroxyanthraquinone (1, 2) 

(H0)2C,4H602 

solid 

1448.9 

Diisoamyl 

(CsHn )z 

liq. 

1615.8 

Diisobutylene 

(C4H8)2 

liq. 

1252.4 

Diisopropyl 

( 03147)2 

vapor 

993.9 

Diisopropyl ketone 

(C3H7)2C0 

liq. 

1045.5 

Dimethylamine 

(CH3)2NH 

liq. 

416.7 

Dimethyl aniline 

C6H5N(CH3)2 

liq. 

1142.7 

Dimethyl carbonate 

(CH 30 ) 2 C 0 

liq. 

340.8 

Dimethyl ether 

(CH3)20 

gas 

347.6 

Dimethylethyl carbinol 

(CH3)2C2H5C0H 

liq. 

784.6 

Dimethyl fumarate 

(CHC00CH3)2 

solid 

664.3 

Dimethyl hexane (2, 5) 

CeHia 

liq. 

1303.3 

Dimethyl hexane (3, 4) 

CeHis 

liq. 

1 303 . 7 

Dimethyl maleate 

(CHC00CH3)2 

solid 

669.2 

Dimethyl malonic acid 

(CH3)2C(C00H)2 

solid 

515.1 

Dimethyl oxalate 

(C00CH3)2 

solid 

401 .9 

Dimethyl pentane (2, 2) 

C 7 H 16 

liq. 

1148.9 

Dimethyl pentane (2, 3) 

C 7 HJ 6 

liq. 

1148.9 

Dimethyl pentane (2, 4) 

C 7 H 16 

liq. 

1148.9 

Dimethyl pentane (3, 3) 

C7H,6 

liq. 

1147.9 

Dimethyl phthalate 

C6H4(C00CH3)2 

liq. 

1119.7 

a, ^-Dimethyl styrene 

C 20 H 16 

solid 

1357.2 

Dimethyl succinate 

(CH2C00CH3)2 

solid 

703.3 

m-Di nitrobenzene 

C6H4(N02)2 

solid 

696.8 

Dinitrophenol (2, 4) 

(H0)C6H3(N02)2 

solid 

648.0 

Dinitrotoluene (2, 4) 

CH3.C6H3(N02)2 

solid 

852.8 

Diphenyl 

CfiHsXsHs 

solid 

1493.6 

Diphenylamine 

(C6H5)2NH 

solid 

1536.2 

Diphenyl carbinol 

(C6H5)2CH0H 

solid 

1615.4 j 

Diphenyl methane 

(C«H5)2CH2 

solid 

1655.0 

Diphenyinitrosamine 

(C6H5)2N.N0 

solid 

1532.6 

Diphenylstyrene 

C 20 H 16 

solid 

2496 

Dipropargyl 

(ch:c.ch2)2 

vapor 

882.9 

Di propyl ketone 

(C3H7)2C0 

liq. 

1050.5 

Dulcitol 

CfiHMOe 

solid 

729.1 

Durene (1, 2, 4, 5) 

(CH3)4C6H2 

solid 

1393.6 

Eicosane 

C 20 H 42 

solid 

3183.1 

Erythritol 

C 4 H 10 O 4 

solid 

504.1 

Ethane 

CH 3 .CH 3 

gas 

368.4 

Ethyl acetate 

CH 3 COOC 2 H 5 

liq. 

536.9 

Ethyl aoetoacetate 

CH 3 COCH 2 COOC 2 H 5 

liq. 

690.8 
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HEAT OF COMBUSTION OF ORGANIC COMPOUNDS 





Heat of 

Name 

Formula 

Physical 

state 

combustion 
in kg. cal. 

Ethyl alcohol 

C 2 H 5 OH 

liq. 

327.6 

Ethylamine 

C 2 H 5 NH 2 

liq. 

408.5 

Ethyl aniline 

C 6 H 5 NHC 2 H 5 

liq. 

1121.6 

Ethylbenzene 

C 2 H 5 .C 6 H 5 

liq. 

1091 .2 

Ethyl benzoate 

C 6 H 5 COOC 2 H 5 

liq. 

1098.7 

Ethyl bromide 

C 2 H 5 Br 

vapor 

340.5 

Ethyl n-butyrate 

C 2 H 5 .CH 2 COOC 2 H 5 

liq. 

851 .2 

Ethyl carbylamine 

C 2 H 5 NC 

liq. 

477.1 

Ethyl chloride 

C 2 H 5 CI 

vapor 

316.7 

Ethyl cycloheptane 

C7H,3.C2H5 

liq. 

1406.8 

Ethyl formate 

HCOOC 2 H 5 

liq. 

391 .7 

Ethyl hexane (3) 

C 3 H 7 .CH(C 2 H 5)2 

liq. 

1302.3 

Ethyl iodide 

C 2 H 5 I 

liq. 

356.0 

Ethyl isobutyrate 

(CH3)2CH.COOC2Hs 

liq. 

845.7 

Ethyl isocyanate 

C 2 H 5 NCO 

liq. 

424.5 

Ethyl mercaptan 

C 2 H 5 SH 

gas 

452.0 

Ethyl mercaptan 

C 2 H 5 SH 

liq. 

517.2 

Ethyl nitrate 

C 2 H 50 N 02 

vapor 

322.4 

Ethyl nitrite 

C 2 H 50 NO 

vapor 

332.6 

Ethyl pentane (3) 

(C 2 H 5 ) 3 CH 

liq. 

1149.9 

Ethyl propionate 

C 2 H 5 COOC 2 H 5 

liq. 

690.8 

Ethyl salicylate 

HOC 6 H 4 COOC 2 HB 

liq. 

1 051 . 2 

Ethylsuccinic anhydride 

CfiHaOa 

liq. 

684.8 

Ethyl thiocyanate 

C 2 HsCNS 

liq. 

613.8 

Ethylurea 

C 2 H 5 NHCONH 2 

solid 

472 

Ethyl valerate 

C 4 H 9 COOC 2 H 5 

liq. 

1017.5 

Ethylene 

C 2 H 4 

gas 

331 .6 

Ethylene chloride 

CICH 2 .CH 2 CI 

vapor 

271 .0 

Ethylene diamine 

(CH 2 NH 2)2 

liq. 

452.6 

Ethylene glycol 

HOCH 2 .CH 2 OH 

liq. 

281 .9 

Ethylene iodide 

ICH 2 .CH 2 I 

solid 

324.8 

Ethylene oxide 

O.CH 2 .CH 2 

1 1 

liq. 

302.1 

Ethylidene chloride 

CH 3 .CHCI 2 

liq. 

267.1 

Eugenol 

CioHj202 

liq. 

1286.6 

Fenchane 

CioHjs 

liq. 

1502.6 

Fluorene 

CH2:(C6H4)2 

solid 

1 584 . 9 

Fluorobenzene 

CeHsF 

liq. 

747.2 

Formaldehyde 

CHzO 

gas 

134.1 

Formamide 

HCONHz 

solid 

134.9 

Formanilide 

HCONHCsHs 

solid 

0 

00 

Formic acid 

HCOOH 

liq. 

62.8 

/-Fructose 

CeHtzOs 

solid 

675.6 

Fucose 

CfiHjzOs 

solid 

712.0 

Fumaric acid (irons) 

(CHC00H)2 

solid 

320.0 

Furfural 

C 4 H 3 O.CHO 

liq. 

559.5 

Galactose 

CeHizOs 

solid 

670.7 

Gallic acid 

(H 0 ) 3 C 6 H 2 C 00 H 

solid 

633.7 

Geranir acid 

CioHigOz 

liq. 

1379 

/-Gfucosan 

CeHioOs 

solid 

678 

</-Gluoo 8 e 

CeHuOe 

solid 

673.0 

Glutamic acid 

C 5 H 9 O 4 N 

solid 

542.4 

Glutario acid 

(CH2)3(C00H)2 

solid 

514.9 

Glutaric anhydride 

Cs HeOs 

solid 

528.0 

Glycerol 

C3H5(0H)3 

liq. 

397.0 
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HEAT OF COMBUSTION OF ORGANIC COMPOUNDS 


Name 

Formula 

Physical 

state 

Heat of 
combustion 
in kg. cal. 

Glyceryl tri butyrate 

CisHzeOs 

liq. 

1941 .1 

Glycine 

H2N.CH2COOH 

solid 

234.5 

Glycogen 

1/x(C6Hto05)x 

solid 

4186.8 

Glycol 

(CH 20 H )2 

liq. 

281 .9 

Glycolic acid 

HOCH2COOH 

solid 

166.6 

Glycolic nitrile 

HOCH2CN 

liq. 

256.7 

Glycylglycine 

C4H8O3 Nz 

solid 

470.7 

Guanine 

C5H5ON5 

solid 

586 

n-Heptaldehyde 

CfiHiaCHO 

liq. 

1062.4 

n- Heptane 

C7H1S 

liq. 

1149.9 

Heptine ( 1 ) 

ch:c(ch2)4CH3 

liq. 

1091 .2 

n-Heptyl alcohol 

CfiHuCHzOH 

liq. 

1104.9 

Heptylamine 

CyHisNHz 

liq. 

1178.9 

Heptylic acid 

CeHijCOOH 

liq. 

986.1 

n-Hexane 

CsHm 

liq. 

989.8 

Hexachlorobenzene 

CfiCU 

solid 

509.0 

Hexachloroe thane 

CzClg 

solid 

110.0 

Hexadecane 

C16H34 

solid 

2559.1 

Hexahydrobenzoic acid 

CgHiiCOOH 

liq. 

934 

Hexahydronaphthalene 

C10H14 

liq. 

1419.3 

Hexamethyl benzene 

CeCCHa), 

solid 

1711 .9 

Hexamethylenetetramine 

(CH 2 ) 6 N« 

solid 

1006.7 

Hexamethylethane 

(CH 3 ) 3 C.C(CH 3)3 

solid 

1301 .8 

Hexylamine 

CeHuNHz 

liq. 

1022.2 

Hexylene 

CeHiz 

liq. 

952.6. 

Hippuric acid 

CeHsCONHCHzCOOH 

solid 

1012.4 

Hydantoic acid 

C3H6O3N2 

solid 

308.6 

Hydrazobenzene 

CgHsNH.NHCeHs 

solid 

1597.3 

Hydrobenzoin 

C14H14O2 

solid 

1723 

a, ^-Hydromuconic acid 

Ce H8O4 

solid 

628.8 

Hydrosorbic acid 

C6H10O2 

liq. 

795 

Hydroquinol 

C 6 H 4 ( 0 H )2 ( 1 , 4 ; 

solid 

683.7 

Hydroquinoldimethyl ether 

C 6 H 4 ( 0 CH 3)2 

solid 

1014.7 

p- H yd rox y azobenzene 

C6H5N2C6H4OH 

solid 

1502.0 

o-Hydroxybenzal dehyde 

(H 0 )C 6 H 4 .CH 0 

liq. 

796.0 

m-Hydrox7benzaldohydo 

(H 0 )C 6 H 4 .CH 0 

solid 

788.7 

p- H ydrox y benzal de h yde 

(H 0 )C 6 H 4 .CH 0 

solid 

792.7 

m-Hydroxybenzoic acid 

(H 0 )C 6 H 4 .C 00 H 

solid 

726.1 

p-Hydroxybenzoic acid 

(H 0 )C 6 H 4 .C 00 H 

solid 

725.4 

3- H ydrox ybutyral dehyde 

CH3CHOHCH2CHO 

liq. 

546.6 

Indigo 

Cl ftHioOz N 2 

solid 

1815.0 

Indole 

CsHyN 

solid 

1022.2 

Inositol 

C 6 H«( 0 H )6 

solid 

662.1 

Iodoform 

CHI3 

solid 

161.9 

Isatin 

C 8 H 502 N 

solid 

868 

Isoamylamine 

CsHnNHz 

liq. 

866.8 

Isobutane 

(CH3)3CH 

gas 

683.4 

Isobutyl alcohol 

C3H7.CH2OH 

liq. 

638.2 

Isobutylamine 

CsHy.CHzNHz 

liq. 

713.6 

Isobutyl chloride 

C 3 H 7 .CH 2 CI 

solid 

635.5 

Isobutylene 

CH 2 :C(CH 3)2 

gas 

647.2 

Isobutyral dehyde 

(CH 3 ) 2 CH.CH 0 

vapor 

596.8 

Isobutyramide 

(CH 3 ) 2 CHC 0 NH 2 

solid 

595.9 

Isobutyric acid 

(CH 3 ) 2 CH.C 00 H 

liq. 

517.4 

Isoeugenol 

C 10 H 12 O 2 

liq. 

1277.6 
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HEAT OF COMBUSTION OF ORGANIC COMPOUNDS 


Name 


Formula 

Physical 

Heat of 
combustion 



state 

in kg. cal. 

Isopentane 


Cs Hi 2 

gas 

843. 5(?) 

Isopentane 


CsHu 

liq. 

838. 3(?) 

Isophthaiic acid 


C 6 H 4 (COOH )2 (1, 3) 

solid 

768.3 

Isopropyl alcohol 


(CH 3 ) 2 CH 0 H 

liq. 

474.8 

Isopropylbenzene 


C 6 H 5 .CH(CH 3)2 

liq. 

1247.3 

Isopropyl iodide 


(CH 3 ) 2 CH! 

liq. 

509.1 

Isopropyl tol uene 


CH 3 .C 6 H 4 .CH(CH 3)2 ( 1 , 3) 

liq. 

1409.5 

Isopropyl toluene 


CH 3 .C«H 4 .CH(CH 3)2 ( 1 , 4 ) 

liq. 

1402.8 

Isosafrole 


CI0H10O2 

liq. 

1233.9 

Isostilbene 


C14H12 

liq. 

1770.9 

Lactic acid 


CH3CHOH.COOH 

liq. 

326.0 

Lactose (anhydrous) 


C12H22011 

solid 

1350.8 

Lactose octoacetate 


C28H38019 

solid 

3029.3 

Laurie acid 


C12H2402 

solid 

1771.7 

Laurolene 


C 8 H ,4 

liq. 

1192.7 

Leuci ne 


C6H1302N 

solid 

855.6 

</-Limonene 


C10H18 

liq. 

1471 .2 

ULimonene 


CI0HI6 

liq. 

1457.2 

Maleic acid (ds) 


(CHC 00 H )2 

solid 

326.1 

Maleic anhydride 


(CHC 0)20 

solid 

333.9 

/'Malic acid 


C2H30H:(C00H)2 

solid 

320.1 

Malonamide 


CH 2 (C 0 NH 2)2 

solid 

359 

Malonic acid 


CH 2 (C 00 H )2 

solid 

207.2 

Malononitriie 


CH2(CN)2 

solid 

394.8 

Maltose 


C12H22011 

solid 

1350.2 

Mandelic acid 


C6H5CHOHCOOH 

solid 

890.3 

Mannitol 


CeHuOg 

solid 

727.6 

Menthene 


CjoHja 

liq. 

1523.2 

Menthol 


C10H20O 

solid 

1508.8 

Mesitylene 


C€H 3 (CH 3 ) 3 ( 1 . 3, 5) 

liq. 

1243.6 

Mesityl oxide 


CH 3 C 0 CH:C(CH 3)2 

liq. 

846.7 

Mesotartaric acid 


(CH 0 H) 2 (C 00 H )2 

solid 

276.0 

Methane 


CH4 

gas 

210.8 

Methyl acetate 


CH3COOCH3 

liq. 

381.2 

Methylal 


C3H8O2 

liq. 

462.8 

Methyl alcohol 


CH3OH 

liq. 

170.9 

Methylamine 


CH3NH2 

liq. 

256.1 

Methyl aniline 


CsHsNHCHj 

liq. 

973.5 

Methyl benzoate 


C6H5COOCH3 

liq. 

943.5 

Methyl bromide 


CH3Br 

vapor 

184.0 

Methylbutyl ketone 


CH3COC4H9 

liq. 

895.2 

Methyl <er<-butyl ketone 


CH 3 C 0 C(CH 3)3 

solid 

891.8 

Methyl butyrate 


C3H7COOCH3 

liq. 

692.8 

Methyl carbylamine 


CH3NC 

liq. 

320.1 

Methyl chloride 


CH3CI 

gas 

164.2 

Methyl cinnamate 


C 6 H 5 CH:CHC 00 CH 3 

solid 

1213.0 

Methylcyclobutane 


CH 3 CHCH 2 CH 2 CH 2 

1 1 

Uq. 

784.2 

Methylcycloheptane 


CyHn.CH, 

liq. 

1244.6 

Methylcyclohexane 


C6Hi,.CH3 

liq. 

1091.8 

Methylcycio pentane 


CHsCHCHzCHzCHzCHz 

1 I 

liq. 

937.9 

Methyidiethyl carbinol 


(CH 3 )(C 2 H 5 ) 2 C 0 H 

liq. 

927.0 

Methylene chloride 


CH2CI2 

vapor 

106.8 

Methylene iodide 

- 

CH2I2 

liq. 

178.4 
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HEAT OF COMBUSTION OF ORGANIC COMPOUNDS 


Name 

Formula 

Physical 

state 

Heat of 
oombuetion 
in kg. cal. 

Methylethyl ether 

CH3OC2H5 

vapor 

603.4 

Methylethyl ketone 

CH3COC2H5 

liq. 

582.3 

Methyl formate 

HCOOCH3 

!iq. 

233.1 

Methylheptane (2) 

CH3.C7H18 

liq. 

1306.1 

Methylhexane (2) 

CH3.C6H13 

liq. 

1148.9 

Methylhexane (3) 

CH3.C6H13 

liq. 

1148.9 

Methylhexyl ketone 

CHaCOCeHjj 

liq. 

1205.1 

Methyl iodide 

CH3I 

liq. 

194.7 

Methyl isobutyrate 

(CH 3 ) 2 CHC 00 CH 3 

liq. 

694.2 

Methyl isocyanate 

CH3NCO 

liq. 

269.4 

Methylisopropyl ketone 

CH 3 C 0 CH(CH 3)2 

liq. 

733.9 

Methyl lactate 

CH3CHOHCOOCH3 

liq. 

497.2 

Methyl mercaptan 

CH3SH 

gas 

297.6 

Methyl propionate 

C2H5COOCH3 

vapor 

552.3 

Methylpropyl ketone 

CH3COC3H7 

liq. 

735.6 

Methyl salicylate 

HOC6H4COOCH3 

liq. 

898.3 

Milk sugar 

C12H22O11 

solid 

1350.8 

Methyl tetryl 

C8H7O8N5 

solid 

1009 

Methyl thiocyanate 

CH3CNS 

liq. 

453.1 

Morphine 

Cl 7 H 1 9O3 N. H2O 

solid 

2146.3 

Mucic acid 

C6H10O8 

solid 

483.6 

Myristic acid 

C14H28O2 

solid 

2085.8 

Naphthalene 

C10H8 

solid 

1232.5 

Naphthalic acid 

CioH6 (COOH)2 

solid 

1244 

a- Naphthoic acid 

C10H7COOH 

solid 

1231.8 

^•Naphthoic acid 

C,oH7 COOH 

solid 

1227.6 

a-Naphthol 

C10H7OH 

solid 

1185.4 

^Naphthol 

C10H7OH 

solid 

1187.2 

or-Naphthonitrile 

C,oH7 CN 

solid 

1326.2 

^Naphthonitrile 

C,oH7 CN 

solid 

1321.0 

a- Naphthoquinone 

C10H6O2 

solid 

1100.8 

^Naphthoquinone 

C10H6O2 

solid 

1106.4 

cr>Naphthyiamine 

C10H7NH2 

solid 

1263.5 

^-Naphthylamine 

C10H7NH2 

solid 

1261.0 

Narceine 

C23 H27O8 N. 2 H 2 O 

solid 

2802.9 

Narco tine 

C22H23O7N 

solid 

2644.5 

Nicotine 

C|oHi4 N 2 

liq. 

1427.7 

m-Nitroacetanilide 

N02.C6H4NHCOCH3 

solid 

970 

o-Nitroaniline 

N02.C6H4NH2 

solid 

765.8 

P-Nitroaniline 

N02.C6H4NH2 

solid 

761.0 

m-Nitroaniline 

N 02 .C«H 4 NH 2 

solid 

765.2 

m-Nitrobenzaldehyde 

N02.C6H4CHO 

solid 

800.4 

Nitrobenzene 

C 6 H 5 N 02 

liq. 

739.2 

m-Nitrobenzoic acid 

N 02 .C«H 4 C 00 H 

solid 

729.1 

Nitroethane 

CH3.CH2N02 

liq. 

322.2 

Nitroglycerine 

C 3 H 5 (N 03)3 

liq. 

432.4 

Nitrome thane 

CH3N02 

liq. 

169.4 

p- N i tro me th y Ian i 1 i ne 

N02.C6H4NHCH3 

solid 

924 

P- N itro phene tole 

N02.C6H40C2H5 

liq. 

1006 

o-Nitro phenol 

N 02 .C 6 H 40 H 

solid 

689.1 

m-Nitro phenol 

N 02 .C«H 40 H 

solid 

684.4 

P-Nitro phenol 

N 02 .C 6 H 40 H 

solid 

688.8 

Nitropropane 

C2H5.CH2N02 

liq. 

477.9 

o>Nitrotoluene 

N02.C6H4CH3 

liq. 

897.0 

P-Nitro toluene 

N 02 C«H 4 CH 3 

solid 

888.6 
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HEAT OF COMBUSTION OF ORGANIC COMPOUNDS 


Heat of 

Name Formula Physical combustion 

state in leg, cal . 


Octahydronaphthalene 

C 10 H 16 

liq. 

1461.7 

n-Octane 

CsHia 

liq. 

1302.7 

Octyl alcohol 

C 8 H 17 OH 

liq. 

1262.0 

Oleic acid 

C 17 H 33 COOH 

liq. 

2657.0 

Opianic acid 

C 10 H 10 O 5 

solid 

1090 

Oxamic acid 

Hz N CO. COO H 

solid 

130 

Oxalic acid 

(C00H)2 

solid 

60.2 

Oxamide 

^C 0 NHz )2 

solid 

203.2 

Palmitic acid 

CjsHaiCOOH 

solid 

2398.4 

Papaverine 

CzqHzi O 4 N 

solid 

2478.1 

Paraformaldehyde 

1 /n(CH 20 )n 

solid 

122 

Pentamethylbenzene 

(CH3)5C6H 

solid 

1554.0 

n-Pentane 

C 5 H 12 

gas 

838.3 

/i-Pentane 

C5H|2 

liq. 

833.4 

Phenacetin 

C 2 H 5 OC 6 H 4 NHCOCH 3 

solid 

1285.2 

Phenanthraquinone 

C 14 H 8 O 2 

solid 

1544,0 

Phenanthrene 

C 14 H 10 

solid 

1692.5 

Phene tole 

CzHsOCfiHs 

liq. 

1060.3 

Phenol 

CeHsOH 

solid 

732.2 

Phenylacetic acid 

Ce HsC Hz COO H 

solid 

930.2 

Phenylacetylene 

CfiHsCiCH 

liq. 

1024.2 

Phenylalanine 

CgHnOzN 

solid 

1111.3 

Phenylbutene 

CeHsCHzCHrCHCHj 

liq. 

1361 .2 

p-Phenylenediamine 

C«H4(NH2)2 

solid 

843.4 

Phenylglycine 

CeHsNHCHzCOOH 

solid 

955.1 

Phenylhydrazino 

C 6 H 5 NH.NH 2 

solid 

875.4 

Phenylhydroxylamine 

CeHjNHOH 

liq. 

803.7 

Phenyl iodide 

CeHsI 

liq. 

770.7 

Phloroglucinol 

CfiHj (0H)3 

solid 

635.7 

Phthalic acid 

C6H4(C00H)2 

solid 

771.0 

Phthalide 

CgHeOz 

solid 

884 

Phthalic anhydride 

C 6 H 4 (C 0)20 

solid 

783.4 

Phthalimide 

CgHsOzN 

solid 

849.5 

Picric acid 

H0C6H2(N02)3 (t, 2, 4, 6 ) 

solid 

611.8 

Pinacol 

CcHmOz 

solid 

897.6 

Pinacoline 

(CH3)3CC0CH3 

solid 

00 

o> 

00 

Piperidine 

CsHuN 

liq. 

826.6 

PIperonal 

CgHgOz 

solid 

870.7 

Piperonylic acid 

C 8 H 6 O 4 

solid 

803.5 

Propane 

C 3 H 8 

qas 

526.3 

Pro pine 

HCiCCHa 

gas 

465.1 

Propionaldehyde 

CzHsCHO 

liq. 

434.2 

Propionamide 

C 2 H 5 CONH 2 

solid 

439.9 

.Propionic acid 

C 2 H 5 COOH 

liq. 

367.2 

Propionic anhydride 

(C2H5C0)20 

liq. 

746.6 

Propionitrile 

C 2 H 5 CN 

liq. 

456.4 

n-Propyl alcohol 

C 2 H 5 CH 2 OH 

liq. 

480.5 

Propylamine 

C 3 H 7 NH 2 

liq. 

558.3 

n-Propyl benzene 

C 6 H 5 .C 3 H 7 

liq. 

1246.4 

Propyl bromide 

C 3 H 7 Br 

vapor 

497.3 

Propyl carbylamlne 

C 3 H 7 NC 

liq. 

639.6 

Propyl chloride 

C 3 H 7 CI 

vapor 

478.3 

Propylene 

CHzrCHCHz 

gas 

490.2 

Propylene glycol 

CH 3 CHOHCH 2 OH 

liq. 

431.0 

rt-Propyi iodide 

C 3 H 7 I 

liq. 

514.3 
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Heat of 

Name 

F ormula 

Physical 

state 

combustion 
in kg. cal. 

o-Propyltoluene (1, 3) 

CH3.C6H4.C3H7 

liq. 

1405.4 

Pseudocumene (1, 2, 4) 

(CH 3 ) 3 C 6 H 3 

liq. 

1241.7 

Pyridine 

C5H5N 

liq. 

658.5 

Pyrocatechol (1, 2) 

C 6 H 4 ( 0 H )2 

solid 

684.8 

Pyrogallol (1, 2, 3) 

C 6 H 3 ( 0 H )3 

solid 

638.7 

Pyromellitic acid 

CioHeOg 

solid 

776.8 

Pyrrole 

C4H5N 

liq. 

567.7 

Quercitol 

C 6 H 7 ( 0 H )5 

solid 

704.2 

Quinoline 

C9H7N 

liq. 

1123.5 

Quinone 

0:C6H4:0 

solid 

656.6 

Raffinose 

C18H32O6 

solid 

2025.5 

Retene 

CisHjs 

solid 

2306.8 

Resorcinol (1, 3) 

C 6 H 4 ( 0 H )2 

solid 

683.0 

Resorcinol dimethylether 

C 6 H 4 ( 0 CH 3)2 

liq. 

1022.6 

Rhamnose 

CfiHjzOs 

solid 

718.3 

Rhamnose triacetate 

CiaHisOa 

solid 

1351 

Saccharic acid lactone 

CeHioOs 

solid 

656.6 

Safrole 

C10H10O2 

liq. 

1244.1 

Salicylaldehyde 

HOC6H4CHO 

liq. 

796.0 

♦Salicylic acid. 

HOC6H4COOH 

solid 

723.1 

Sarcosine 

CH3NHCH2COOH 

solid 

401.1 

Sebacic acid 

HOOC.(CH2)sCOOH 

solid 

1297.3 

Skatole 

CHj.CaHeN 

liq. 

1170.5 

</-Sorbo8e 

CeHnOe 

solid 

668.3 

Starch 

1 /x(C 6 H,o 05 ). 

solid 

4178.8 

Stearic acid 

C,7H35C00H 

solid 

2711 .8 

Stearolic acid 

C18H32O2 

solid 

2629 

S til bene 

C14H12 

solid 

1765 

Strychnine 

C2I H22O2N2 

solid 

2685.7 

Styrene 

CeHsCHiCHCsHs 

liq. 

1047.1 

Suberic acid 

HOOC.(CH2)6COOH 

solid 

985.2 

Succinamide 

(CH2C0NH2)2 

solid 

509.2 

Succinic acid 

(CH2C00H)2 

solid 

357.1 

Succinic acid nitrile 

(CH2CN)2 

liq. 

545.7 

Succinic anhydride 

(CH2C0)20 

solid 

369.6 

Succinimide 

(CH2C0)2NH 

solid 

437.9 

Sucrose 

Ct2H220n 

solid 

1349.6 

Syl vestrene 

C10H16 

liq. 

1464.7 

</-Tartaric acid 

(CH 0 H) 2 (C 00 H )2 

solid 

275.1 

^//-Tartaric acid (anhydrous) 

(CH 0 H) 2 (C 00 H )2 

solid 

278.4 

Taurine 

C2H7O3 NS 

solid 

382.9 

Terephthalic acid (1, 4) 

C 6 H 4 (C 00 H )2 

solid 

770.4 

■'"erpin h''dr?>te 

0; 'i 

sol'd 

1451 .0 

Terpineol 

CI0H18O2 

solid 

1469.5 

Tetrachloro quinone 

0;C6Cl4:0 

solid 

517.7 

Tetrahydrobenzene 

CeHio 

liq. 

891.9 

Tetrahydro naphthalene 

C10H12 

liq. 

1352.4 

Tetrahydroquinaldine 

C,oH,3N 

liq. 

1382 

Tetramethylme thane 

(CH 3 ) 4 C 

gas 

842.6 

Tetrolic acid 

C4 H4O2 

solid 

452.4 

Tetryl 

C7H5N5O8 

solid 

842.3 

Thebaine 

C, 9 H 2 , 03 N 

solid 

2441 . 3 

Thialdine 

C 6 H, 3 NS 2 

solid 

1264 

Thiophene 

C4H4S 

liq. 

670.5 

Thiourea 

CS(NH2)2 

solid 

342.8 


* Recommended as a secondary thermochemicai standard. 
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HEAT OF COMBUSTION OF ORGANIC COMPOUNDS 


Name 

Formula 

Physical 

state 

Heat of 
combustion 
in k^. cal. 

Thu jane 

CioHis 

liq. 

1506.4 

Thymol 

C 10 HJ 4 O 

liq. 

1353.4 

Thymol 

C 10 H 14 O 

solid * 

1349.7 

Thymoquinone 

C 10 HJ 2 O 2 

solid 

1271 .3 

Toluene 

CfiHs.CHj 

liq. 

934.2 

o-Toluic acid 

CH 3 .C 6 H 4 .COOH 

solid 

928.9 

m>Toluic acid 

CH 3 .C 6 H 4 .COOH 

solid 

928.6 

P-Toluic acid 

CH 3 .C 6 H 4 .COOH 

solid 

926.9 

o-Toluidine 

CH 3 .C 6 H 4 .NH 2 

liq. 

964.3 

m-Toluidine 

CH 3 .C 6 H 4 .NH 2 

liq. 

965.3 

p*Toluidine 

CH 3 .C 6 H 4 .NH 2 

solid 

958.4 

o-Tolunitrile 

CH 3 C 6 H 4 CN 

liq. 

1030.3 

Toluquinone 

C 7 H 6 O 2 

solid 

803.2 

Triaminotriphenyl carbinol 

(H 2 NC 6 H 4 ) 3 C 0 H 

solid 

2483.5 

Tribenzylamine 

(C6H5CH2)3N 

solid 

2762.1 

Trichloroacetic acid 

CI 3 C.COOH 

solid 

92.8 

Triethylamine 

(C2H5)3N 

liq. 

1036.8 

Triethyl carbinol 

(C2H5)3C0H 

liq. 

1080.0 

Triisoamylamine 

(CsHnlaN 

liq. 

2459.3 

Triiaobutylamine 

(C4H9)3N 

liq. 

1973.6 

Trimesic acid 

C 9 H 6 O 6 

solid 

767 

Trimethylamine 

(CH3)3N 

liq. 

578.6 

Trimethylbutane (2, 2, 3) 

(CH3)3C4H7 

liq. 

1147.9 

Trimethyl carbinol 

(CH3)jCOH 

liq. 

629.3 

Tri methylene 

CH 2 CH 2 CH 2 

1 1 

gas 

496.8 

Trimethylene nitrile 

C 4 H 5 N 

liq. 

581 

Trimethylethylene 

(CH3)2C:CH.CH3 

liq. 

796.0 

Trimethylethylene 

(CH3)2C:CH.CH3 

vapor 

803.6 

Tri methyl pentane (2, 2, 4) 

(CH3)3C5H9 

liq. 

1303.9 

Trimethyl succinic acid 

C7Ht204 

solid 

829.9 

Tri nitrobenzene (1, 3, 5) 

C6H3(N02)3 

solid 

663.7 

Trinitroglycerol 

C3H5(N03)3 

liq. 

432.4 

Trinitrotoluene (1, 2, 4, 6) 

CH3.C6H2(N02)j 

solid 

820.7 

Triphenylamine 

(C6H5)3N 

solid 

2267.8 

Triphenylbenzene (1, 3, 5) 

(CsHsjaCeH, 

solid 

2936.7 

Tri phenyl carbinol 

(C6H5)3C0H 

solid 

2340. 8 

T ri phen yt methane 

(C6H5)3CH 

solid 

2388.7 

Triphenyl methyl 

(C6H5)3C 

solid 

2378.5 

Tyrosine 

CgHnOjN 

solid 

1070.2 

Undecolic acid 

Cn H 18 O 2 

solid 

1538 

Undecylenic acid 

Cl 1 H 20 O 2 

solid 

1580 

Undecylic acid 

Ci 1 H 22 O? 

solid 

1615.9 

Urea 

C0(NH2)2 

solid 

128.6 

Urethane 

NH 2 COOC 2 H 5 

solid 

397.2 

Uric acid 

C 5 H 403 N 4 

solid 

460.2 

Uvitic acid 

C 9 H 804 

solid 

928.3 

n- Valeric acid 

C 4 H 9 COOH 

liq. 

681.6 

Vanillin (1, 2, 4) 

H0C6H3(0CH3).CH0 

solid 

914.1 

Veronal 

CaHizNzOs 

solid 

983 

o- Xylene 

C6H4(CH3)2 

liq. 

1091.7 

m- Xylene 

C6H4(CH3)2 

liq. 

1088.4 

p- Xylene 

C 6 H 4 (CH ,)2 

liq. 

1089.1 

Xylose 

C 5 H 10 O 5 

solid 

561 . 6 
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HEAT OF FORMATION OF ORGANIC COMPOUNDS 


The heat of formation of an organic compound 
can be calculated since this value is equal to the 
sum of the heats of formation of the products of 
combustion less the heat of combustion (see 
table: Heat of Combustion of Organic Com- 
pounds) of the compound. A positive value indi- 
cates an evolution of heat during formation. 

The heat of formation of the usual products of 
combustion of an organic compound are: 


Free elements 0 kg-cal. 

CO 2 (gas) 94.38 kg-cal. 

VzHzO (liquid; from one atom 34.19 kg-cal. 

of hydrogen) 

SO 2 (p^) 69.3 kg-cal. 

H2SO4 (in dilute aqueous 207.5 kg-cal. 

solution) 

HBr (in dilute aqueous 28. 54 kg-cal. 

solution) 

HCI (in dilute aqueous 39.46 kg-cal. 

solution) 

HF (in dilute aqueous 75.6 kg-cal. 

solution) 

HNO 3 (in dilute aqueous 49.80 kg-cal. 

solution) 


EXAMPLES 

Thus, to calculate the heat of formation of 
acetaldehyde and where the combustion is 
represented by the following equation: 

C H 3 C HO +2 V 2 O 2 « 2 CO 2 + 2 H 2 O 


Heat of combustion of acetaldehyde . .279.0 


Heat of formation of CO 2 94.38 

Heat of formation of VzHzO 34.19 


then, the heat of formation of acetaldehyde * 
2(94.38) +4(34.19) -279 = +46. 52 kg-cal. 
for 44 grams (the gram formula weight) of acet- 
aldehyde. 

To calculate the heat of formation of acetylene 
from its heat of combustion whore the combus- 


tion is represented by the equation: 

C2 Hz +21/2O2 =2002 + H2O 

Heat of combustion of acetylene . . . .312.0 

Heat of formation of CO 2 94.38 

Heat of formation of ’/ 2 H 2 O 34.19 

then, the heat of formation of acetylene = 
2(94.38) +2(34. 19) -312= -54.86 kg-caf. 


for 26 grams (the gram formula weight) of 
acetylene. 

To calculate the heat of formation of methyl- 
amine from the heat of combustion of methyl- 
amine when the combustion is represented by 
the equation: 

CH3 N Hz +4I/2O = CO2 +2 V2 HzO + Vz Nz 


Heat of combustion of methylamine . . . 256.1 

Heat of formation of CO 2 94.38 

Heat of formation of HzO 34.19 


then, the heat of formation of methylamine = 
94.38+5(34. 19) +0(nltrogen) -256.1 = 
+9.23 kg-cal. for 31 grams (the gram formula 
weight) of methylamine. 


HEATS OF FORMATION OF INORGANIC COMPOUNDS 

This table gives the heat of formation expressed in kilogram-calories per gram 
formula weight; to convert to British Thermal Units (B.T.U.) multiply the value in 
kg-cal. by 3.9685. A positive value in the table indicates an evolution of heat during 
formation. 


Name 

Formula 

Physical 

state 

Heat of 
formation in 
kg.-calories 

Aluminum bromide 

Al, Br3 

solid 

126.7 

Aluminum carbide 

AU, C3 

solid 

60. 

Aluminum chloride 

Al, CI3 

solid 

166.8 

Aluminum chloride 

Al, CI3 

dil. sol. 

238.1 

Aluminum fluoride 

Al, Fj 

dil. sol. 

360.1 

Aluminum hydroxide 

Al, O3, H3 

solid 

304.9 

Aluminum hydroxide 

AIzOs-SHzO 

solid 

388.92 

Aluminum iodide 

Al, I3 

solid 

77.2 

Aluminum nitride 

Al, N 

solid 

80.0 

Aluminum oxide 

Alz, O3 

solid 

380.0 

Aluminum silicate 

Alz, Siz, O7 

solid 

767.5 

Aluminum silicate 

AI2, SI2, O9, H4 

solid 

927.42 

Aluminum sulfate 

AI2, S3, 0|2 

dil. sol. 

879.7 

Aluminum sulfide 

Alz, S3 

solid 

344.8 

Ammonia 

N, H3 

gas 

11 .0 

Ammonia 

N, H3 

liq. 

16.07 

Ammonium acetate 

N, H7, Cz, O2 

solid 

150.25 

Ammonium acid carbonate 

N, Hs, C, O3 

solid 

208.6 

Ammonium acid sulfate 

N, Hs, S, O4 

solid 

244.6 

Ammonium acid sulfate 

N, Hs, S, O 4 

dil. sol. 

245.1 

Ammonium acid sulfide 

N, Hs, S 

solid 

40.0 

Ammonium acid sulfide 

NH3, HzS 

solid 

22.4 

Ammonium bromide 

N, H 4 , Br 

solid 

64.58 

Ammonium bromide 

NH3, HBr 

solid 

45.0 
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HEATS OF FORMATION OF INORGANIC COMPOUNDS 


Name 

Formula 


Physical 

state 

Heat of 
formation in 
kg. calories 

Ammonium carbonate 

Nz, Hg, C, Oj 


dii. sol. 

221.6 

Ammonium chloride 

N, H 4 , Cl 


solid 

74.95 

Ammonium chloride 

N, H 4 , Cl 


dil. sol. 

71.0 

Ammonium chloride 

NH 3 , HCI 


solid 

41.9 

Ammonium cyanate 

Nz, H 4 , C, 0 


dil. so). 

68.9 

Ammonium cyanide 

Nz, H 4 . C 


solid 

0.956 

Ammonium cyanide 

NH 3 , HCN 


solid 

20.6 

Ammonium fluoride 

N, H 4 , F 


solid 

111.6 

Ammonium fluoride 

N, H 4 , F 


dii. sol. 

110.1 

Ammonium fluoride 

NH 3 , HF 


solid 

37.3 

Ammonium fluosilicate 

Nz. Hg, Si, Fs 


solid 

621.6 

Ammonium hydroxide 

N, Hs, 0 


solid 

88.8 

Ammonium hydroxide 

N, Hs, 0 


dil. sol. 

90.0 

Ammonium iodide 

N, H 4 , I 


solid 

48.39 

Ammonium iodide 

NH 3 , HI 


solid 

43.5 

Ammonium nitrate 

Nz. H 4 , O 3 


solid 

87.13 

Ammonium nitrate 

NH 3 . HNO 3 



34.8 

Ammonium nitrite 

Nz. H 4 . O 2 


solid 

61.5 

Ammonium oxalate 

Nz. Hg, C 2 O 4 


solid 

270.1 

Ammonium persulfate 

Nz. Hg, Sz, Og 


solid 

395.4 

Ammonium phosphate 

N 3 . H, 2 , P, O 4 


dil. sol. 

397.5 

Ammonium phosphate (di-basic) 

Nz, Hg, P, O 4 


dil. sol. 

360. 

Ammonium phosphate (mono-basic) 

N, Hg, P, O 4 


dil. sol. 

338.9 

Ammonium sulfate 

Nz, Hg, S, O 4 


solid 

281.46 

Ammonium sulfate 

Nz, Hg, S, O 4 


dil. sol. 

281.1 

Ammonium sulfide 

Nj, H,, S 


solid 

66.2 

Ammonium sulfite 

Nz, Hg, S, O 3 


solid 

213.3 

Ammonium thiocyanate 

Nz. H 4 , C, S 


solid 

20.7 

Antimony acid (ic) 

SHzO, Sb 2 , O 5 


solid 

228.78 

Antimony acid (ous) 

3 H 2 O, Sbz, O 3 


solid 

167.42 

Antimony bromide 

Sb, Brg 


solid 

60.0 

Antimony chloride (tri) 

Sb, CI 3 

• 

liq. 

88.4 

Antimony chloride (penta) 

Sb, CI 5 


liq. 

104.87 

Antimony fluoride 

Sb, F 3 


solid 

216.5 

Antimony fluoride 

Sb, F 3 


dil. sol. 

214.8 

Antimony hydride (stibine) 

Sb, H 3 


g.const.vol. 

-34.27 

Antimony hydride (stibine) 

Sb, H 3 


g.const.press 

-33.96 

Antimony iodide 

Sb, I 3 


solid 

+ 22.8 

Antimony oxide (tri) 

Sbz, O 3 


solid 

166.9 

Antimony oxide (penta) 

Sbz, O 5 


solid 

230.83 

Antimony oxychloride 

Sbz, O 2 , CI 2 


solid 

179.6 

Antimony sulfide 

Sb 2 , S 3 


solid 

34.4 

Arsenic acid 

H 3 , As, O 4 


solid 

215.0 

Arsenic bromide 

As, Brs 


gas 

33. 

Arsenic bromide 

As, Br 3 


liq. 

43.50 

Arsenic chloride 

As, CI 3 


gas 

64.0 

Arsenic chloride 

As, CI 3 


liq- 

71.5 

Arsenic hydride (arsine), 

As, H 3 


gas 

-43.50 

Arsenic iodide 

As, I 3 


solid 

13.6 

Arsenic oxide (tri) 

Asz, O 3 


solid 

154.67 

Arsenic oxide (tri) 

A 82 , O 3 


dil. sol. 

146.6 

Arsenic oxide (penta) 

AS 2 , O 5 


solid 

217.90 

Arsenic oxide (penta) 

Auriosee Qold 

AS 2 , O 5 


dil. sol. 

223.90 

Barium acetate 

Ba, C 4 , Hg, O 4 


solid 

368.5 
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HEATS OF FORMATION OF INORGANIC COMPOUNDS 


Name 

Barium arsenate 
Barium bromide 
Barium carbonate 
Barium carbonate 
Barium carbonate 
Barium chlorate 
Barium chloride 
Barium cyanide 
Barium dithionate 
Barium fluoride 
Barium hydride 
Barium hydroxide 
Barium hypobromite 
Barium hypochlorite 
Barium hypophosphite 
Barium iodide 
Barium nitrate 
Barium nitride 
Barium nitrite 
Barium oxide 
Barium perchlorate 
Barium peroxide 
Barium peroxide 
Barium persulfate 
Barium phosphate (tri) 
Barium phosphate (di) 
Barium phosphate (mono) 
Barium selenide 
Barium silicate 
Barium sulfate 
Barium sulfide 
Barium sulfide 
Barium sulfite 
Beryllium chloride 
Beryllium chloride 
Beryllium oxide 
Bismuth chloride 
Bismuth hydroxide 
Bismuth oxide 
Bismuth oxychloride 
Boric acid 
Boric acid 
Boron bromide 
Boron chloride 
Boron chloride 
Boron fluoride 
Boron oxide 
Boron oxide 
Boron sulfide 
Bromic acid 
Bromine chloride 
Cadmium bromide 
Cadmium bromide 
Cadmium carbonate 
Cadmium chloride 


Formula 

Baa, As 2, Oa 
Ba, Bra 
Ba, C, O3 
Ba. C. O3 
BaO, CO2 
Ba, CI2, Og 
Ba, CI2 
Ba, C2, N2 
Ba, S2. 06-2 H2O 
Ba. Fa 
Ba, Ha 
Ba, Oa, Ha 
Ba, Bra, Oa 
Ba, CI2, Oa 
Ba, H4, Pa04 
Ba, la 
Ba, Na. O® 

Baa, Na 
Ba, Na, O4 
Ba, O 
Ba, Cla, Og 
Ba. Oa 
BaO, O 
Ba, Sa, Og 
Baa, P2> Og 
Ba, H. P, O4 
Ba, H4, Pa, Oa 
Ba, Se 
Ba, Si, O 3 
Ba, S, O4 
Ba, S (rhomb) 

Ba, S 
Ba, S, O3 
Be, Cla 
Be, Cla 
Be, O 
Bi, CI3 

Bia, 03 + 3 H 20 = 2 Bi( 0 H )3 

Bia, O3 

Bi, O, Ci 

H3, B, O3 

B2O3, 3H2O 

B, Bra 

B, CI3 

B, CI3 

B, Fa 

Ba, O3 

Ba, O3 

Ba, S3 

H, Br, O3 

Br, Cl 

Cd, Bra 

Cd, Br 2 * 4 H 20 

Cd, C, O3 

Cd, Cla 


Physical 

state 

Heat of 
formation in 
kg, calories 

precip. 

817.7 

solid 

180.4 

amorph. 

282.5 

cryst. 

290.9 

solid 

63.44 

solid 

176.6 

solid 

205.33 

solid 

57.4 

solid 

406.7 

preci p. 

287.7 

solid 

40.8 

solid 

225.9 

dil. sol. 

168.4 

dil. sol. 

180. 

dil. sol. 

403.6 

solid 

144.8 

solid 

236.9 

solid 

90.7 

solid 

184.6 

solid 

133.1 

solid 

210.3 

solid 

152.4 

solid 

18.6 

dil. sol. 

451 .7 

cryst. 

991.6 

ppt. 

424.6 

solid 

735.9 

solid 

81.3 

solid 

363. 

solid 

349.4 

solid 

111.2 

dil. sol. 

118.4 

ppt. 

282.5 

solid 

112.5 

dil. sol. 

163.7 

solid 

135.0 

solid 

90.63 

solid 

137.74 

solid 

137.8 

solid 

89.8 

solid 

251.6 

solid 

16.4 

liq. 

42.8 

gas 

88.3 

liq. 

94.6 

gas 

256.9 

solid 

279.9 

dil. sol. 

287.2 

solid 

75.8 

dil. sol. 

12.50 

liq. 

0.70 

solid 

75.8 

solid 

82.93 

solid 

178.6 

solid 

93.0 
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HEATS OF FORMATION OF INORGANIC COMPOUNDS 


[ 

Name 

Formula 

Physical 

state 

HeaJ; of 
formation in 
kg. calories 

Cadmium cyanide 

Cd, Cz, Nz 

solid 

-36.2 

Cadmium cyanide 

Cd, 2 CN 

dil. sol. 

33.96 

Cadmium fluoride 

Cd. Fz 

dil. sol. 

172.5 

Cadmium hydroxide 

Cd. O. HzO 

solid 

65.68 

Cadmium iodide 

Cd. h 

solid 

48.33 

Cadmium nitrate 

Cd. Nz. 0«*Hz0 

solid 

113.3 

Cadmium nitrate 

Cd. Nz, 06-4H20 

solid 

121 .16 

Cadmium oxide 

Cd. O 

solid 

65.23 

Cadmium selenide 

Cd. Se 

cryst. 

24.2 

Cadmium selenide 

Cd, Se 

Ppt. 

23.7 

Cadmium sulfate 

Cd, S, O 4 

solid 

222.2 

Cadmium sulfate 

Cd, SOz, O 2 

solid 

150.47 

Cadmium sulfide 

Cd, S 

solid 

34.6 

Cadmium sulfide 

Cd, S, xHzO 

solid 

34.35 

Cadmium telluride 

Cd, Te 

cryst. 

16.60 

Calcium acetate 

Ca, C 4 , Hft, O 4 

solid 

358.0 

Calcium acid sulfide 

Ca, Hz. Sz 

dil. sol. 

125.3 

Calcium aluminate (mono) 

Ca, Alz, O 4 

solid 

620. 

Calcium aluminate (di) 

Caz, Alz, O5 

solid 

857. 

Calcium aluminate (tri) 

Caz. Alz, Ofi 

solid 

1098. 

Calcium alumkium silicate 

Caz, Alz, Siz, Oj© 

solids 

1,486.3 

Calcium arsenate 

Caz, Asz, Ot 

solid 

794.0 

Calcium borate 

CaO, 2 B 2 OZ 

solid 

39.8 

Calcium borate 

CaO, BzOz 

solid 

30.9 

Calcium borate 

2 CaO, BzOz 

solid 

48.5 

Calcium borate 

3 CaO, BzOz 

solid 

62.2 

Calcium bromide 

Ca, Brz 

solid 

162.2 

Calcium carbide 

Ca, Cz 

solid 

14.5 

Calcium carbonate 

Ca, C, O 3 

solid 

289.5 

Calcium carbonate 

CaO, COz 

ppt. 

43.3 

Calcium carbonate 

CaO, COz 

calcite 

42.0 

Calcium chloride 

Ca. Clz 

solid 

190.3 

Calcium chloride 

Ca, Clz 

dil. sol. 

209. 

Calcium cyanide 

Ca, Cz, Nz 

solid 

58.7 

Calcium dithionate 

Ca, Sz, 06*4 HzO 

solid 

410.03 

Calcium fluoride 

Ca, Fz 

solid 

290.2 

Calcium hydride 

Ca, Hz 

solid 

46. 

Calcium hydroxide 

Ca, Oz, Hz 

solid 

236.0 

Calcium hydroxide 

Ca, 0 , HzO 

solid 

160.54 

Calcium iodide 

Ca, Iz 

solid 

128.6 

Calcium nitrate 

Ca, Nz.06 

solid 

223.7 

Calcium nitride 

Caz, Nz 

solid 

109.5 

Calcium oxalate 

Ca, Cz, O 4 

ppt. 

332.9 

Calcium oxide 

Ca, 0 

solid 

151.9 

Calcium peroxide 

Ca, Oz 

solid 

156.4 

Calcium peroxide 

CaO, 0 

solid 

6.40 

Calcium phosphate 

Caz, Pz, Of 

solid 

983. 

Calcium selenide 

Ca, Se 

solid 

81 .8 

Calcium silicate 

CaO, SiOz 

solid 

17.4 

Calcium sulfate 

Ca, S, O 4 

solid 

340. 

Calcium sulfate 

Ca, SOz, 0» 

solid 

231 . 36 

Calcium sulfide 

Ca, S (rhomb) 

solid 

111.2 

Carbon dichloride 

Cz, CI4 

gas 

-1.15 

Carbon dichloride 

Cz, CU 

liq. 

6.0 

Carbon dioxide 

C ,02 

gas 

94.45 
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HEATS OF FORMATION OF INORGANIC COMPOUNDS 


Name 

Formula 

Physical 

state 

Heat of 
formation ic 
k.R. calories 

Carbon dioxide 

C (diamond), O 2 

gas 

94.38 

Carbon dioxide 

CO. 0 

gas 

68.28 

Carbon disulfide 

C, S 2 

gas 

-25.4 

Carbon disulfide 

C, S 2 

liq. 

-19.0 

Carbon monoxide 

c. 0 

gas 

26.84 

Carbon monoxide 

C (diamond), 0 

gas 

26.1 

Carbon oxychloride 

C, 0 , CI 2 

gas 

52.09 

Carbon oxysulfide 

c, 0, S 

solid 

37.03 

Carbon tetrachloride 

C, CI 4 

gas 

25.4 

Carbon tetrachloride 

C, CI 4 

liq. 

33.19 

Carbon tetrachloride 

C (diamond), CI 4 

gas 

68.5 

Carbon tetrachloride 

C (diamond), CU 

liq. 

75.7 

Carbon trichloride 

C 2 (diamond), Cle 

solid 

107.4 

Cerium oxide 

Ce, O 2 

solid 

233.4 

Cesium bicarbonate 

Cs. H, C. O 3 

solid 

231.0 

Cesium bicarbonate 

CsOH, CO 2 

solid 

11.25 

Cesium bisulfate 

Cs, H, S, O 4 

solid 

279.7 

Cesium bromide 

Cs. Br 

solid 

97.65 

Cesium carbonate 

Cs 2 , C, Oj 

solid 

272.76 

Cesium carbonate 

C 82 O, CO 2 

solid 

97.53 

Cesium chloride 

Cs, Cl 

solid 

106.32 

Cesium fluoride 

Cs, F 

solid 

131.68 

Cesium hydroxide 

Cs. 0 , H 

solid 

100.2 

Cesium hydroxide 

C 62 O, H 20 = 2 Ce 0 H 

dil. sol. 

80.6 

Cesium iodide 

Cs, I 

solid 

83.90 

Cesium oxide (mon) 

C 82 , 0 

solid 

82.1 

Cesium oxide (di) 

. C 82 O, 0 

solid 

-28.26 

Cesium oxide (tri) 

CS 2 O 2 , 0 

solid 

-18.0 

Cesium oxide (tetr) 

C82O3, 0 

solid 

-12.5 

Cesium oxide (tetr) 

C 82 , O 4 

solid 

163.5 

Cesium sulfate 

Cs 2 , S, O 4 

solid 

344 . 85 

Chloric acid 

H, Cl, O 3 

dil. sol. 

20.8 

Chlorine monoxide 

Cl 2,0 

gas 

-18.25 

Chlorosulfonic acid 

H, Cl, S, 0 , 

liq. 

140.2 

Chromium chloride (ic) 

CrCl 2 , Cl (violet) 

dil. sol. 

56.7 

Chromium oxide (ic) 

Cr 2 , O 3 

cryst. 

273. 

Chromium oxide (ic) 

Cr 2 , O 3 

amorph. 

243.8 

Chromium oxide (tri) 

Cr, O3 

solid 

140.0 

Chromium sulfate (violet) 

Cr 2 , S 3 , O 12 

dil. sol. 

753.9 

Cobalt bromide (ous) 

Co, Br 2 

dil. sol. 

72.94 

Cobalt chloride (ous) 

Co, CI 2 

solid 

76.9 

Cobalt chloride (ous) 

Co, CI 2 

dil. sol. 

95.0 

Cobalt fluoride (ous) 

Co, F 2 

dil. sol. 

172.8 

Cobalt hydroxide (ic) 

C02» O3, 3H2O 

solid 

149.38 

Cobalt hydroxide (ic) 

2 Co(OH) 2 , 0, H2O 

solid 

22.58 

Cobalt hydroxide (ous) 

Co, 0, H 2 O 

solid 

63.4 

Cobalt iodide (ous) 

Co, I 2 

dil. sol. 

42.97 

Cobalt nitrate (ous) 

CoO, N 2 O 5 

dil. sol. 

85. 54 

Cobalt nitrate (ous) 

Co, N2, Oe-GHzO 

solid 

219.32 

Cobalt oxide (ous) 

Co, 0 

cryst. 

57 . 5 

Cobalt oxide (ous) 

•Co, 0 

amorph- 

50.5 

Cobalt oxide (ous, ic) 

C 03 , O 4 

solid 

196.5 

Cobalt seienide (ous) 

Co, Se 

cryst 

12 . 

Cobalt seienide (ous) 

Co, Se 

ppt 

11.5 

Cobalt sulfate (ous) 

Co, 0, SO 3 

dil. sol. 

88.07 
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Name 

Formula 

Physical 

state 

Heat of 
formation in 
kg. calories 

Cobalt sulfate (ous) 

Co, O 2 , S 02 * 7 H 20 

solid 

162.97 

Cobalt sulfide (ous) 

Co, S, xHzO 

ppt. 

19.73 

Cobalt telluride (ous) 

Co, To 

solid 

11 . 

Copper acetate (ic) 

Cu, C4, He, O 4 

solid 

216.4 

Copper bromide (ic) 

Cu, Br 2 

solid 

34.0 

Copper bromide (ous) 

Cu, Br 

solid 

26.7 

Copper carbonate (ic) 

Cu, C, O3 

ppt. 

142.8 

Copper chlorate (ic) 

Cu, CI 2 , Oe 

dil. sol. 

24.3 

Copper chloride (ic) 

Cu, CI 2 

solid 

53.4 

Copper chloride (ic) 

Cu, CI 2 

dil. sol. 

62.5 

Copper chloride (ous) 

Cu, Cl 

solid 

34.3 

Copper cyanide (ous) 

Cu, C, IM 

solid 

-28.0 

Copper dithionate (ic) 

Cu, 2 SO 2 , 02 * 5 H 2 O 

solid 

126.25 

Copper fluoride (ic) 

Cu, F 2 

dil. sol. 

141.7 

Copper iodide (ic) 

Cu, I 2 

solid 

4.08 

Copper iodide (ous) 

Cu, I 

solid 

17.8 

Copper nitrate (ic) 

Cu, N2, Oe 

solid 

73.1 

Copper nitrate (ic) 

Cu, N 2 , 0 e* 6 H 20 

solid 

92.94 

Copper oxide (ic) 

Cu, 0 

solid 

38.5 

Copper oxide (ic) 

CU 2 O, 0 

solid 

35.0 

Copper oxide (ous) 

Cu 2 , 0 

solid 

42.5 

Copper selenide (ic) 

Cu, Se 

solid 

19.0 

Copper selenide (ous) 

Cu 2 > So 

crysL 

14.5 

Copper sulfate (ic) 

Cu, S, O 4 

solid 

184.7 

Copper sulfate (ic) 

Cu, S, O4 

dil. sol. 

200. 

Copper sulfate (ic) 

Cu, SO 2 , O 2 

solid 

111.49 

Copper sulfate (ic) 

Cu, SO 2 , 02-5 H 2 O 

solid 

130.04 

Copper sulfide (ic) 

Cu, S 

solid 

11.6 

Copper sulfide (ous) 

Cu 2 , S 

solid 

18.97 

Copper telluride (ous) 

Cu 2 , To 

solid 

6.0 

Cyanic acid 

H, C, N, 0 

dil. sol. 

36.6 

Cyanogen 

C 2 , Nz 

gas 

-65.7 

Cyanogen 

C 2 (diamond), Nz 

gas 

-73.9 

Cyanogen 

C 2 (diamond), Nz 

liq. 

-68.5 

Cyanogen chloride 

C (diamond), N, Cl 

gas 

-35.2 

Cyanogen chloride 

C (diamond), N, Cl 

liq. 

-26.8 

Cyanogen iodide 

C (diamond), N, I 

solid 

-39.2 

Ferric, see Iron 




Fluosilicic acid 

Hz, Si, Fe 

dll. sol. 

545.0 

Gold bromic acid (ic) 

H, Au, Br 4 

dil. sol. 

47.1 

Gold bromide (ic) 

Au, Brs 

solid 

14.5 

Gold bromide (ous) 

Au, Br 

solid 

3.4 

Gold chloric acid (ic) 

H, Au, CI4-4H20 

solid 

76.95 

Gold chloride (ic) 

Au, CI3 

solid 

28.3 

Gold chloride (ous) 

Au, Cl 

solid 

8.3 

Gold hydroxide (ic) 

Auz, O3, SHzO 

solid 

-13.19 

Gold iodide (ous) 

Au, I 

solid 

-0.2 

Gold oxide (ic) 

Auz, O3 

solid 

-11.0 

Hydrazine 

Nz, H 4 

dil. sol. 

-4.5 

Hydrazoic acid 

H, N 3 

dil. sol. 

-54.48 

Hydriodic acid 

H, I 

gas 

-5.91 

Hydrobromic acid 

H, Br 

gas 

+8.6 

Hydrobromic acid 

H, Br 

dil. sol. 

28.54 

Hydrochloric acid 

H, Cl 

gas 

22.0 

Hydrochloric acid 

H, Cl 

dil. sol. 

39.46 
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Name 

Formula 

Physical 

state 

Heat of 
formation in 
kg. calories 

Hydrocyanic acid 

H, C (diamond), N 

gas 

-30.5 

Hydrocyanic acid 

H, C (diamond), N 

liq. 

-24.8 

Hydrocyanic acid 

H, C (diamond), N 

dil. sol. 

-24.4 

Hydroferricyanic acid 

Ha, Fe, Cs, Ng 

solid 

-147.5 

Hydroferrocyanic acid 

H 4 . Fe, Cg, Ng 

solid 

- 122.0 

Hydrofluoric acid 

H, F 

dil. sol. 

75.6 

Hydrogen 

H, H 

gas 

76.0 

Hydrogen oxide (water) 

H 2 , 0 

liq. 

68.39 

Hydrogen oxide 

H 2 , 0 

solid 

69.83 

Hydrogen oxide 

H 2 , 0 

gas 

57.83 

Hydrogen peroxide 

H 2 , O 2 

dil. sol. 

45.3 

Hydrogen peroxide 

H20,0 

dil. sol. 

-23.06 

Hydrogen peroxide 

H 2 , O 2 

liq. 

45.2 

Hydrogen selenide 

H 2 , Se 

gas 

-18.5 

Hydrogen sulfide 

H2, s 

gas 

5.26 

Hydrogen telluride 

H 2 , To 

gas 

-33.93 

Hydrosulfurous acid 

H2, S2, O4 

dil. sol. 

161.1 

Hydroxylamine 

N, Ha, 0 

solid 

27.6 

Hydroxylamine 

N, Ha, 0 

dil. sol. 

21 .7 

Iodic acid 

H, I, O 3 

solid 

56.77 

Iodine bromide 

I, Br 

solid 

2.5 

Iodine chloride (mono) 

I, Cl 

solid 

8.2 

Iodine chloride (mono) 

I, Cl 

liq. 

6.06 

Iodine chloride (tri) 

I, CI 3 

solid 

20.0 

Iodine oxide (pent) 

I 2 , O 5 

solid 

42.06 

Iron acetate (ic) 

Fe, Cg, H 9 , Og 

dil. sol. 

359.4 

Iron ammonium sulfate (ic) 

Fe 2 , S 4 , N 2 , Hg, Otg 

dil. sol. 

458.5 

Iron bromide (ic) 

Fe, Bra 

dil. sol. 

95.45 

Iron bromide (ous) 

Fe, Br 2 

dil. sol. 

78.07 

Iron carbide 

Fea, C 

solid 

-5.2 

Iron carbonate (ous) 

Fe, C, O 3 

ppt 

178.8 

Iron carbonate (ous) 

Fe, C, O 3 

cryst 

184.5 

Iron carbonate (ous) 

FeO, CO 2 

solid 

24.5 

Iron chlorate (ic) 

Fe, Cla, O 9 

dil. sol. 

67.38 

Iron chloride (ic) 

Fe, Cla 

solid 

96.4 

Iron chloride (ic) 

FeClz, Cl 

solid 

13.99 

Iron chloride (ous) 

Fe, CI 2 

solid 

82.05 

Iron chloride (ous) 

Fe, CI 2 

dil. sol. 

99.95 

Iron ferrocyanide (ic) 

Fer, Cl 8 , N |8 

ppt. 

-319.0 

Iron fluoride (ic) 

Fe, Fa 

dil. sol. 

243.3 

Iron fluoride (ous) 

Fe, Fz 

dil. sol. 

177.1 

Iron hydroxide (ic) 

Fez, O 3 , 3 H 2 O 

solid 

2x95.57 

Iron hydroxide (ic) 

2Fo ( 0 H) 2 , 0 , H 2 O 

solid 

2x27.29 

Iron hydroxide (ous) 

Fe, 0 , H 2 O 

solid 

68.28 

Iron hydroxide (ous) 

FeO, H 2 O 

solid 

4.0 

Iron iodide (ic) 

Fe, I 3 

dil. sol. 

49.46 

Iron iodide (ous) 

Fe, I 2 

dil. sol. 

47.55 

Iron nitrate (ic) 

Fe, Ns. O 9 

dil. sol. 

159.4 

Iron nitrate (ous) 

Fe, N 2 , Og 

dil. sol. 

119.0 

Iron oxide (ic) 

Fe 2 , O 3 

solid 

198.5 

Iron oxide (ous) 

Fe, 0 

solid 

64.3 

Iron oxide (ous, ic) 

Foa 04 

solid 

266.9 

Iron phosphide 

Fe, P 

solid 

0 

Iron selenide (ous) 

Fe, Se 

cryst. 

13.2 

Iron selenide (ous) 

Fe, Se 

ppt 

14.3 
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Name 

Formula 

Physical 

state 

Heat of 
formation in 
kg. calories 

Iron silicate (ous) 

Fe, SI, O 3 

solid 

264.5 

Iron silicate (ous) 

FeO, SIO 2 

solid 

9.3 

Iron sulfate (ic) 

Fe^, S 3 , O 12 

dil. sol. 

641 . 77 

Iron sulfate (ic) 

Fe 2 , O 3 , 3 SO 3 

dil. sol. 

224.9 

Iron sulfate (ous) 

Fe, S, O 4 

dil. sol. 

231 . 95 

Iron sulfate (ous) 

Fe, SO 2 , 02*7 H 2 O 

solid 

169.04 

Iron sulfate (ous) 

Fe, SO 3 , 0 

dil. sol. 

93.2 

Iron sulfide (ous) 

Fe, S (rhomb) 

solid 

23.07 

Iron sulfide (ous) 

Fe, S 

amorph. 

18.8 

Iron sulfide (ous) 

Fe, S-xH 20 

solid 

21.77 

Iron telluride (ous) 

Fe, Te 

cryst. 

8 . 

Lanthanum chloride 

La, CI 3 

solid 

253.1 

Lanthanum oxide 

La 2 , O 3 

solid 

456.9 

Lanthanum sulfate 

La 2 ( 804)3 

dil. sol. 

972. 

Lanthanum sulfide 

La2S3 

solid 

351 .4 

Lead acetate 

Pb, C4, Hs, O4 

solid 

234.3 

Lead bromide 

Pb, Br 2 

solid 

66.27 

Lead carbonate 

Pb, C, O3 

solid 

168.0 

Lead chloride 

Pb, CI 2 

solid 

85.7 

Lead fluoride 

Pb, F 2 

solid 

159.4 

Lead iodide 

Pb, I 2 

solid 

41.77 

Lead nitrate 

Pb, N 2 , Os 

solid 

106.89 

Lead oxalate 

Pb, C 2 , O 4 

PPt. 

205.3 

Lead oxide (mon) 

Pb, 0 

solid 

52.47 

Lead oxide <di) 

Pb, O 2 

solid 

65.0 

Lead oxide (di) 

PbO, 0 

solid 

12.6 

Lead oxide (red) 

Pbj, O 4 

solid 

172.4 

Lead oxide (sub) 

Pbz, 0 

solid 

51 .25 

Lead oxybromide 

PbBr2, PbO 

solid 

3.3 

Lead oxybromide 

PbBr2, 2PbO 

solid 

4.7 

Lead oxybromide 

PbBrz, 3PbO 

solid 

6.3 

Lead oxychloride 

PbCl2, PbO 

solid 

5.3 

Lead oxychloride 

PbClz, 2PbO 

solid 

6.6 

Lead oxychloride 

PbClz, 3PbO 

solid 

6.7 

Lead oxyiodide 

Pbl2, PbO 

solid 

3.6 

Lead phosphite 

Pb, H, P, O 3 

solid 

227.7 

Lead selenide 

Pb, Se 

cryst. 

12.4 

Lead selenide 

Pb, Se 

ppt. 

23.7 

Lead sulfate 

Pb, S, O 4 

solid 

218.5 

Lead sulfate 

Pb, S02, O 2 

solid 

145.1 

Lead sulfide 

Pb, S 

ppt. 

22.2 

Lead telluride 

Pb, Te 

solid 

6.0 

Lead thiocyanate 

Pb, C 2 , Nz, S 2 

solid 

-28.7 

Lead thiosulfate 

Pb, S 2 , O 3 

solid 

145.6 

Lithium bromide 

LI, Br 

solid 

83.73 

Lithium bromide 

Li, Br 

dil. sol. 

95.43 

Lithium carbide 

Lia, C 2 

solid 

13.9 

Lithium carbonate 

LizO, CO 2 

solid 

54.23 

Lithium chloride 

Li, Cl 

solid 

97.65 

Lithium cyanide 

LI, C, N 

dil. sol. 

31 .3 

Lithium fluoride 

Li, F 

solid 

145.54 

Lithium fluoride 

Li, F 

dil. sol. 

144.49 

Lithium fluosilicate 

2LiF, SiF4 

solid 

25.2 

Lithium hydride 

Li, H 

solid 

21.6 

Lithium hydroxide 

Li, 0, H 

solid 

116.55 
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Name 



Heat of 

Formula 

Physical 

state 

formation in 
kg. calories 

Lithium hydroxide 

Li, O, H 

dil. sol. 

121.6 

Lithium hydroxide 

Liz, O, H 2 O 

dil. sol. 

174.8 

Lithium iodide 

Li, I, 

solid 

64.99 

Lithium iodide 

Li, I 

dil. sol. 

79.759 

Lithium nitrate 

Li, N, O 3 

solid 

115.7 

Lithium nitride 

LI 3 , N 

solid 

46.4 

Lithium oxide 

Liz. 0 

solid 

142.3 

Lithium peroxide 

Lii, O 2 

solid 

151 .9 

Lithium selenide 

Liz. Se 

solid 

84.9 

Lithium silicate 

Liz, Si. O 3 

solid 

434.9 

Lithium sulfate 

Liz, S (rhomb), O 4 

solid 

342.4 

Lithium sulfide 

Liz, S (rhomb) 

dil. sol. 

121.5 

Lithium thiohydrate 

Li, H, S (rhomb) 

dil. sol. 

68.2 

Magnesium ammonium phosphate 

Mg, N, H 4 , P, O 4 

cryst. 

898.8 

Magnesium ammonium sulfite 

3 (MgS 03 - 6 Hz 0 ), (NH 4 )zS 03 

solid 

- 2.1 

Magnesium arsenate 

Mg 3 , Asz, Oe 

solid 

731 . 43 

Magnesium bromide 

Mg, Brz 

solid 

124.0 

Magnesium carbonate 

Mg, C, O 3 

ppt. 

266.6 

Magnesium chloride 

Mg, Clz 

solid 

153.2 

Magnesium cyanide 

Mg, Cz, Nz 

dil. sol. 

40.38 

Magnesium dithionate 

Mg, Sz, Oe 

dil. sol. 

390.57 

Magnesium fluoride 

Mg, Fz 

ppt. 

263.8 

Magnesium hydroxide 

Mg, Oz, Hz 

solid 

217.32 

Magnesium hydroxide 

MgO, HzO 

cryst. 

9.4 

Magnesium iodide 

Mg. Iz 

solid 

86.74 

Magnesium nitrate 

. Mg. Nz. 06*6 HzO 

solid 

210.52 

Magnesium nitride 

Mga, Nz 

solid 

116. 

Magnesium oxide 

Mg, 0 

solid 

146.1 

Magnesium oxide (bomb) 

Mg, 0 

amorph 

145.76 

Magnesium phosphate 

Mga, Pz, Ob 

colloid. 

910.6 

Magnesium potassium chloride 

MgClz, KCI 

solid 

3.1 

Magnesium pot. chloride 

MgClz, 2 KCI 

solid 

5.7 

Magnesium pot. chloride 

MgClz, 4KCI 

solid 

9.8 

Magnesium pot. sulfate 

MgS04, KzSOa 

solid 

3.3 

Magnesium sodium sulfate 

MgS 04 , NrzSOa 

solid 

3.7 

Magnesium sulfate 

Mg, S, O 4 

solid 

304.95 

Magnesium sulfide 

Mg, S 

solid 

82.23 

Magnesium sulfite 

Mg, S, O 3 

solid 

240.0 

Magnesium thiohydrate 

Mg, Sz, Hz 

dil. sol. 

117.3 

Manganese acetate 

Mn, C 4 , Hb, O 4 

solid 

272.88 

Manganese bromide 

Mn, Brz 

dil. sol. 

107.0 

Manganese carbide 

Mnj, C 

solid 

23. 

Manganese carbonate 

Mn, C, O 3 

solid 

218. 

Manganese carbonate 

Mn, C, O 3 

amorph. 

207.0 

Manganese carbonate 

Mn, C, O 3 

cryst 

208.6 

Manganese carbonate 

MnO, COz 

solid 

27.6 

Manganese chloride 

Mn, Clz 

solid 

112.7 

Manganese dithionate 

Mn, 2SOz, Oz'GHzO 

solid 

188.6 

Manganese fluoride, di 

Mn, Fz 

dil. sol. 

206.0 

Manganese fluoride, tri 

Mn, Fj 

dil. sol. 

260.5 

Manganese hydroxide 

Mn, Oz, Hz 

ppt 

163.4 

Manganese hydroxide 

Mn, 0 , HzO 

solid 

94.77 

Manganese iodide 

Mn, Iz 

dil. sol. 

76.2 

Manganese nitrate 

Mn, Nz, Oe-SHzO 

solid 

153.05 

Manganese oxide (ic) 

Mnz, O 3 

solid 

233. 
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Formula 

Physical 

state 

Heat of 
formatiou in 
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Manganese oxide (ous) 

Mn, 0 

solid 

96.5 

Manganese oxide (di) 

Mn, O 2 

solid 

123. 

Manganese oxide (di) 

M 0304+02 =3 MnOz 

solid 

3X16.0 

Manganese oxide (ous, ic) 

Mns, O 4 

solid 

345. 

Manganese phosphate 

Mn 3 , P 2 , Og 

colloid. 

737.5 

Manganese potassium sulfate 

MnS 04 , K 2 SO 4 

solid 

0.99 

Manganese selenide 

Mn, So 

cryst. 

26.3 

Manganese selenide 

Mn, Se 

ppt. 

22.4 

Manganese silicate 

Mn, Si, O 3 

solid 

299.4 

Manganese silicate 

MnO, Si 02 

solid 

7.7 

Manganese sodium sulfate 

MnS 04 , Na 2 S 04 

solid 

1.2 

Manganese sulfate 

Mn, S, O 4 

solid 

251.2 

Manganese sulfate 

Mn, SO 2 , O 2 

solid 

178.79 

Manganese sulfide 

Mn, S 

ppt. 

47.0 

Mercury acetate (ic) 

Hg, C 4 , Hfi, O 4 

solid 

198.0 

Mercury acetate (ous) 

Hg, C 2 , H 3 , Oj 

solid 

101 .05 

Mercury bromide (ic) 

Hg, Br 2 

solid 

40.70 

Mercury bromide (ous) 

Hg, Br 

solid 

24.5 

Mercury chloride (ic) 

Hg, CI 2 

solid 

53.4 

Mercury chloride (ous) 

Hg, Cl 

solid 

31 .3 

Mercury cyanide (ic) 

Hg, (CN )2 

solid 

11.4 

Mercury fulminate (ic) 

Hg, O 2 , N 2 , C 2 

solid 

-64.1 

Mercury iodide (ic) 

Hg, I 2 

solid 

25.2 

Mercury iodide (ous) 

Hg, I 

solid 

14.42 

Mercury nitrate (ic) 

Hg, Nz, Ofi 

dil. sol. 

56.6 

Mercury nitrate (ic) 

Hg, Nz, Og-ViHzO 

solid 

57.4 

Mercury nitrate (ous) 

Hgz, Nz, Oe 

dil. sol. . 

58.3 

Mercury nitrate (ous) 

Hgz, Nz, 06 - 2 (H 2 , O) 

solid 

207.9 

Mercury nitride 

Hgz, Ng 

solid 

- 100 . 

Mercury oxide (ic) 

Hg, 0 (red) 

solid 

21 .7 

Mercury oxide (ous) 

Hgz. 0 

solid 

21.5 

Mercury oxybromide (ic) 

HgBrz, HgO 

solid 

3.3 

Mercury oxychloride (ic) 

HgClz, HgO 

solid 

3.3 

Mercury oxychloride (ic) 

HgClz, 2 HgO 

solid 

6.3 

Mercury oxychloride (ic) 

HgClz, 3HgO 

solid 

8.0 

Mercury oxychloride (ic) 

HgClz, 4HgO 

solid 

9.9 

Mercury oxycyanide (ic) 

Hg(CN) 2 , HgO 

solid 

2.6 

Mercury potassium bromide (ic) 

HgBrz, KBr 

solid 

3.1 

Mercury potassium bromide (ic) 

HgBrz, KBr 

dil. sol. 

1.3 

Mercury potassium chloride (ic) 

HgClz, KCI 

solid 

2.4 

Mercury potassium chloride (ic) 

HgClz, 2 KCI 

solid 

3.8 

Mercury potassium chloride (ic) 

HgClz, 2 KCI-H 20 

solid 

60.62 

Mercury potassium iodide (ic) 

Hg, Iz, 2 KI 

solid 

28.68 

Mercury selenide (ic) 

Hg, So 

ppt. 

8.0 

Mercury sulfate (ic) 

Hg, S, O 4 

solid 

166.6 

Mercury sulfate (ous) 

Hgz, S, O 4 

solid 

176.5 

Mercury sulfide (ic) 

Hg, S 

ppt. 

10.6 

Mercury thiocyanate (ic) 

Hg, Cz, Nz, Sz 

solid 

-52.0 

Molybdenum oxide (di) 

Mo, O 2 

solid 

131 .4 

Molybdenum oxide (tri) 

Mo, O 3 

solid 

176.5 

Molybdic acid 

Hz, Mo, O4 

solid 

247.07 

Neodymium chloride 

Nd, CU 

solid 

246.7 

Neodymium iodide 

Nd, I 3 

solid 

155.4 

Neodymium oxide 

Ndz, Os 

solid 

435.1 

Neodymium sulfate 

Ndz, S3, Oi2 

solid 

931.5 
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Neodymium sulfide 

Ndz. S 3 

solid 

262.61 

Nickel bromide 

Ni, Brz 

dil. sol. 

72.4 

Nickel carbide 

Nb, C 

solid 

-0.394 

Nickel chloride 

Ni, CI 2 

solid 

75.0 

Nickel chloride 

Ni, CI 2 

dil. sol. 

93.9 

Nickel cyanide 

Ni, C 2 , N 2 

ppt. 

-232. 

Nickel dithionate 

Ni, S 2 , Os, 6 (H 2 , O) 

solid 

702.75 

Nickel dithionate 

Ni. O 2 , 2 S 02 * 6 H 20 

solid 

154.79 

Nickel fluoride 

Ni, F 2 

solid 

157.5 

Nickel fluoride 

Ni, Fz 

' dil. sol. 

171 .4 

Nickel hydroxide (ic) 

Nia, O 3 , 3 H 2 O 

solid 

120.38 

Nickel hydroxide (ic) 

2 Ni(OH) 2 , 0 , H 2 O 

solid 

- 1.3 

Nickel hydroxide (ous) 

Ni, O 2 , Hz 

ppt. 

129.8 

Nickel hydroxide (ous) 

Ni, 0 , H 2 O 

solid 

60.84 

Nickel iodide 

Ni, I 2 

dil. sol. 

41.8 

Nickel nitrate 

Ni, Nz, Os 

solid 

101.5 

Nickel nitrate 

Ni, 0 , 2 HNO 3 

dil. sol. 

83.42 

Nickel nitrate 

Ni, Nz, Os-SHzO 

solid 

120.71 

Nickel oxide 

NI, 0 

solid 

58.4 

Nickel selenide 

Ni, Se 

cryst. 

14. 

Nickel selenide 

NI, Se 

ppt. 

14.7 

Nickel sulfate 

Ni, S, O 4 

dil. sol. 

228.7 

Nickel sulfate 

Ni, 0 , H 2 SO 4 

dil. sol. 

86.95 

Nickel sulfate 

Ni, SOz, 02-7 HzO 

solid 

162.53 

Nickel sulfide 

Ni, S 

solid 

20.4 

Nickel telluride 

Ni, Te 

cryst. 

10.8 

Nitric acid 

H, N, O 3 

gas 

34.4 

Nitric acid 

H, N, O 3 

dil. sol. 

49.0 

Nitric acid 

H, N, O 3 

liq. 

42.366 

Nitrogen oxide (ic) 

N, 0 

gas 

-21.6 

Nitrogen oxide (ous) 

Nz, 0 

gas 

-19.65 

Nitrogen oxide (ous) 

Nz, 0 

liq. 

-18.73 

Nitrogen oxide (pent) 

Nz, O 5 

gas 

-0.6 

Nitrogen oxide (pent) 

Nz, O 5 

liq. 

3.6 

Nitrogen oxide (pent) 

Nz. O 5 

solid 

13.1 

Nitrogen oxide (pent) 

Nz, O 5 

dil. soL 

28.6 

Nitrogen oxide (tetr) 

Nz. O 4 

gas 

-3.06 

Nitrogen oxide (tetr) 

Nz. O 4 

liq. 

5.2 

Nitrogen oxide (tri) 

Nz. O 3 

gas 

-20.0 

Nitrogen selenide 

N, Se 

solid 

-42.3 

Nitrogen sulfide 

N, S 

solid 

-31 .9 

Nitrous acid 

H, N, O 2 

dil. sol. 

28.5 

Nitrous acid (sub) (hypo) 

Hz, Nz, O 2 

dil. sol. 

8.4 

Oxalic acid 

Hz. Cz, Oz 

solid 

197.6 

Palladic chlorine acid 

Pd, CI 4 , 2 HCI 

dil. sol. 

72.94 

Palladic hydroxide 

Pd, Oz, 2 H 2 O 

solid 

30.43 

Palladic potassium chloride 

Pd, CI 4 , 2KCI 

solid 

79.06 

Palladium hydride 

Pdz, H 

solid 

8.86 

Palladous ammonium chloride 

PdClz, 2 NH 3 

solid 

40.0 

Palladous ammonium chloride 

PdCl 2 - 2 NH 3 , 2 NH 3 

solid 

31.0 

Palladous ammonium iodide 

Pdiz, 2 NH 3 

solid 

34.0 

Palladous ammonium iodide 

Pdl 2 - 2 NH 3 , 2 NH 3 

solid 

25.8 

Palladous bromide 

Pd, Brz 

solid 

24.9 

Palladous chloride 

Pd, Clz 

solid 

44.2 

Palladous cyanide 

Pd, Cz, Nz 

solid 

-51.7 




1558 


HEATS OF FORMATION OF INORGANIC COMPOUNDS 


Name 

Formula 

Physical 

state 

Heat of 
formation in 
kg. calories 

Paliadous hydroxide 

Pd, O. H2O 

solid 

21.0 

Palladous iodide 

Pd, I2 

solid 

15.1 

Paliadous iodide 

Pd, I2; H2, 0 

ppt. 

89.37 

Palladous potassium bromide 

PdBr2, 2KBr 

dil. sol. 

2.8 

Paliadous potassium chloride 

Pd, CI2, 2KCI 

solid 

52.67 

Perchloric acid 

H, Cl. O4 

liq. 

19.4 

Periodic acid 

H, I. O4 

dil. sol. 

47.68 

Permanganic acid 

H, Mn. O4 

dil. sol. 

123.3 

Permanganic acid 

Mn2, O7, H2O 

dil. sol. 

2X93.55 

Phosphonium bromide 

P (white), H4, Br 

solid 

34.2 

Phosphonium chloride 

P (white), H4, Cl 

solid 

67.8 

Phosphonium iodide 

P (white), H4, I 

solid 

20.6 

Phosphoric acid (meta) 

H, P, O3 

solid 

224.8 

Phosphoric acid (ortho) 

Hj, P. O4 

liq. 

300.85 

Phosphoric acid (ortho) 

H3, P, O4 

solid 

303.37 

Phosphoric acid (ortho) 

H3, P, O4 

dil. sol. 

305.29 

Phosphoric acid (pyro) 

H4. P2, O7 

liq. 

529.4 

Phosphoric acid (pyro) 

H4, P2. O7 

solid 

513.7 

Phosphorous acid (hypo) 

H3, P, O2 

liq. 

139.02 

Phosphorous acid (hypo) 

H3, P, O2 

solid 

141.36 

Phosphorous acid (hypo) 

H3, P. O2 

dil. sol. 

141 .4 

Phosphorous acid (ortho) 

H3. P, 0, 

liq. 

225.86 

Phosphorous acid (ortho) 

H3, P. O3 

solid 

228.93 

Phosphorous acid (ortho) 

H3. P, 0, 

dil. sol. 

227.57 

Phosphorous acid (pyro) 

H4, P2, O5 

dil. sol. 

384.3 

Phosphorus bromide (tri) 

P, Br3 

solid 

44.8 

Phosphorus bromide (penta) 

P, Brs 

solid 

60.6 

Phosphorus chloride (tri) 

‘ P, CI3 

liq. 

76.9 

Phosphorus chloride (tri) 

P. CI3 

gas 

70.0 

Phosphorus chloride (penta) 

P, CI5 

solid 

106.6 

Phosphorus hydride (phosphine) 

P (white), Ha 

gas 

2.3 

i Phosphorus hydride (solid) 

Pi 2 (white), Hfc 

solid 

71.7 

Phosphorus iodide (tri) 

P, h 

solid 

10.9 

Phosphorus iodide (tetr) 

Pz. I4 

solid 

19.8 

Phosphorus nitride 

P3 (white). Ns 

solid 

75.03 

Phosphorus oxide (pent) 

Pz, Os 

solid 

365.2 

Phosphorus ox y bromide 

P, 0, Brj 

solid 

106.9 

Phosphorus oxychloride 

P, 0, CI3 

liq. 

147.1 

Phosphorus sesquisulfide 

P4, S3 

solid 

77.53 

Ratinic acid (brom) 

Hz, Pt, Br* 

dil. sol. 

115.4 

Ratinic acid (brom) 

Hz, Pt, Brs-gHzO 

solid 

733.8 

Platinic acid (chlor) 

Hz. Pt, Cl* 

dil. sol. 

165.6 

Ratinic acid (chlor) 

Hz, Pt, CI«-6HzO 

solid 

571.6 

Platinic bromide 

Pt, Br4 

solid 

40.6 

Platinic chloride 

Pt, Cl4 

solid 

62.6 

Platinic iodide 

Pt. I4 

solid 

18. 

Platinous acid (chlor) 

Hz, Pt, CI4 

dil. sol. 

121 .9 

Platinous hydroxide 

Pt, Oz, Hz 

ppt. 

87.69 

Platinous hydroxide 

Pt, 0, HzO 

solid 

19.22 

Platinous oxide 

Pt, 0 

solid 

17.0 

Potassium acetate 

K, Cz. H3, Oz 

solid 

174.67 

Potassium acid arsenate 

K, Hz, As, O4 

dil. sol. 

276.0 

Potassium acid arsenate 

K, Hz, As, O4 

solid 

271.2 

Potassium acid arsenate 

Kz, H, As, O4 

dil. sol. 

335.0 

Potassium acid arsenite 

Kz, H, As, Oj 

dil. sol. 

277.18 
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Name 

Formula 

Phyaical 

state 

Heat of 
formation in 
kR. calories 

Potassium acid carbonate 

K, H, C, O, 

solid 

230.2 

Potassium acid fluoride 

KF, HF 

solid 

21.1 

Potassium acid iodate 

KIO 3 , HIOj 

solid 

3.3 

Potassium acid oxalate 

K. H. C 2 , O 4 

solid 

266.9 

Potassium acid sulfate 

K, H, S, O 4 

solid 

276.85 

Potassium acid sulfide 

K, H, S 

solid 

€3.31 

Potassium acid sulfide 

K, H, S 

dil. sol. 

64.4 

Potassium acid sulfite 

K, H, S, O 3 

dil. sol. 

209.3 

Potassium arsenate 

K 3 , As, O 4 

dil. sol. 

389.72 

Potassium bromate 

K, Br, O 3 

solid 

81 .60 

Potassium bromide 

K, Br 

solid 

94.07 

Potassium bromoplatinate 

Kz, Pt, Br« 

dil. sol. 

236.1 

Potassium bromoplatinate 

Pt, Br 4 , 2KBr 

solid 

69.26 

Potassium bromoplatinite 

Kz, Pt. Br4 

dil. sol. 

210.5 

Potassium bromoplatinite 

Pt, Brz, 2 KBr 

solid 

32.31 

Potassium carbonate 

Kz, C. O 3 

solid 

274.46 

Potassium carbonate 

Kz, C, O 3 

dil. sol. 

281 . 

Potassium carbonate 

KzO, COz 

solid 

94.26 

Potassium chlorate 

K, Cl. 0 , 

solid 

91 .33 

Potassium chlorate 

K, Cl. O 3 

dil. sol. 

81. 

Potassium chloride 

K, Cl 

solid 

104.36 

Potassium chloride 

K, Cl 

dil. sol. 

99.9 

Potassium chloroplatinate 

Pt, CI 4 . 2 KCI 

solid 

89.5 

Potassium chloroplatinate 

Kz, Pt, Cl« 

dil. sol. 

286.26 

Potassium chloroplatinite 

Pt, Clz, 2 KCI 

solid 

45.17 

Potassium chloroplatinite 

Kz. Pt, CI 4 

dil. sol. 

242.53 

Potassium chlorostannate 

SnCU, 2 KCI 

solid 

24.16 

Potassium chlorostannate 

Kz, Sn, CU 

dil. sol. 

356.80 

Potassium chromate 

Kz, Cr, O 4 

solid 

333.4 

Potassium chromate 

Kz, Cr, O 4 

dil. sol. 

328.5 

Potassium cyanate 

K. C, N, 0 

solid 

100.1 

Potassium cyanate 

K, C, N, 0 

dil. sol. 

94.86 

Potassium cyanide 

K, C, N 

solid 

28.5 

Potassium cyanide 

K, C, N 

dil. sol. 

26.5 

Potassium cyanide 

K, CN 

solid 

67.1 

Potcissium dichromate 

Kz, Crz, O7 

solid 

488.5 

Potassium dichromate 

Kz, Crz 03 , O 4 

solid 

226.44 

Potassium dithionate 

Kz, Sz, 0 « 

solid 

413.7 

Potassium ferricyanide 

K 3 . Fe, C*. Ns 

solid 

48.5 

Potassium ferricyanide 

K 3 , Fe. Cs, Ns 

dil. sot. 

34.1 i 

Potassium ferricyanide 

K3, Fe, 6 CN 

solid 

263.3 

Potassium ferrocyanide 

K4, Fe, Cs, Ns 

solid 

131.9 

Potassium ferrocyanide 

K4, Fe, Cs, Ns 

dil. sol. 

119.5 

Pot£i 8 sium ferrocyanide 

K4, Fe. 6 CN 

solid 

358.9 , 

Potassium fluoride 

K, F 

solid 

134.51 

Potassium fluoride 

K, F 

dil. sol. 

138.4 ' 

Potassium fluosilicate 

2KF, SiF 4 

solid 

52.8 

Potassium fluosilicate 

Kz, Si, F« 

dil. sol. 

664.5 

Potassium hydroxide 

K, 0 , H 

solid 

102.01 

Potassium hydroxide 

K, 0 , H 

dil. sol. 

114.808 

Potassium hydroxide 

2K, 0, H20-2K0H 

solid 

2X68.99 ‘ 

Potassium hydroxide 

2K, 0 , xH 20 * 2 K 0 H+Aq. 

dil. sol. 

2X82.28 5 

Potassium hypobromite 

K, Br, 0 

dil. sol. 

81.6 ' 

Potassium hypochlorite 

K, Cl, 0 

dil. sol. 

89.35 1 

Potassium hyponitrite 

Kz, Nz, O 2 

dil. sol. 

117.0 1 



1560 
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Name 

Formula 

Physical 

state 

Heat of 
formation in 
kg. cal. 

Potassium hypophosphite 

K, H 2 , P, O 2 

dil. sol. 

202 

.9 

Potassium iodate 

K, I, O 3 

solid 

121 

.70 

Potassium iodate 

K, I, O 3 

dil. sol. 

114 

.8 

Potassium iodide 

K, I 

solid 

78 

.87 

Potassium iodide 

K, I 

dil. sol. 

74 

.0 

Potassium metasulfate 

K 2 , S 2 , O 5 

solid 

361 

.1 

Potassium nitrate 

K, N, O 3 

solid 

118 

.093 

Potassium nitrate 

K, N, O 3 

dil. sol. 

110 


Potassium nitrite 

K, N, O 2 

dil. sol. 

85 

.78 

Potassium oxalate 

K 2 , C 2 , O 4 

solid 

320 

.8 

Potassium oxide 

K2,0 

solid 

86 

.26 

Potassium oxide (tri) 

Kz, O 3 

solid 

126 


Potassium pentathionats 

Kz, Ss, Os 

solid 

398 

.09 

Potassium perchlorate 

K, Cl, O 4 

solid 

112 

.71 

Potassium periodate 

K, I, O 4 

dil. sol. 

97 

.73 

Potassium permanganate 

K, Mn, O 4 

solid 

192 

.9 

Potassium permanganate 

K, Mn, O 4 

dil. sol. 

182 

.5 

Potassium persulfate 

Kz. Sz, Og 

solid 

457 

.5 

Potassium persulfate 

Kz, Sz, Og 

dil. sol. 

443 

.8 

Potassium phosphate (ortho) 

K 3 , P, O 4 

dil. sol. 

478 

.4 

Potassium phosphate (hydrogen) 

Kz, H. P, O 4 

dil. sol. 

425 

.6 

Potassium phosphate (dihydrogen) 

K, Hz, P, O 4 

solid 

362 

.7 

Potassium phosphate (dihydrogen) 

K. Hz, P, O 4 

dil. sol. 

367, 

,27 

Potassium pyrosulfate 

Kz, Sz, O 7 

solid 

475, 

,4 

Potassium pyrosulfate 

Kz, Sz. O 7 

dil. sol. 

471 , 

.6 

Potassium selenide 

Kz, Se 

solid 

74, 

4 

Potassium sulfate 

Kz, S. O 4 

solid 

342, 

.66 

Potassium sulfate 

Kz, S, O 4 

dil. sol. 

336. 


Potassium sulfate 

Kz, SOz, Oz 

solid 

273, 

.56 

Potassium sulfide 

Kz, S (rhomb) 

solid 

121 . 

,5 

Potassium sulfide 

Kz, S (rhomb) 

dil. sol. 

110, 

,6 

Potassium sulfite 

Kz, S, 0 , 

solid 

267, 

7 

Potassium tetroxide 

Kz, O 4 

solid 

135. 


Potassium tetrasulfide 

Kz, S 4 

solid 

114. 

1 

Potassium tetrathionate 

Kz, S 4 , Og 

solid 

406. 

0 

Potassium thiocyanate 

K, C, N, S 

solid 

47. 

40 

Potassium thiosulfate 

Kz, Sz, O 3 

solid 

270. 

5 

Potassium thiosulfate 

Kz, Sz, O 3 

dil. sol. 

261. 

65 

Potassium tri-iodide 

KI, Iz 

solid 

13. 

6 

Potassium trithionato 

Kz, S 3 , Os 

solid 

411 . 

2 

Praseodymium dioxide 

Pr. Oz 

solid 

231 . 

5 

Praseodymium trichloride 

Pr, CI 3 

solid 

254. 

9 

Praseodymium trioxide 

Prz, O 3 

solid 

439. 

4 

Rubidium acid carbonate 

Rb, H, C, O3 

solid 

230. 

44 

Rubidium acid fluoride 

RbF, HF 

solid 

22. 

58 

Rubidium acid sulfate 

Rb, H, S, O4 

solid 

277. 

6 

Rubidium bromide 

Rb, Br 

solid 

95. 

83 

Rubidium carbonate 

Rb, C, O 3 

solid 

273. 

66 

Rubidium carbonate 

RbzO, COz 

solid 

97. 

42 

Rubidium chloride 

Rb, Cl 

solid 

105. 

08 

Rubidium fluoride 

Rb, F 

solid 

133. 

24 

Rubidium hydroxide 

Rb, 0 , H 

solid 

101 . 

3 

Rubidium hydroxide 

2Rb, 0 , HzO-aRbOH 

dil. sol. 

2X82. 

4 

Rubidium iodide 

Rb, I 

solid 

81. 

03 

Rubidium oxide 

Rbz, 0 

solid 

82. 

9 
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Name 

Formula 

Physical 

state 

Heat of ^ 
formation in 
kf? calories 

Rubidium sulfate 

Rbz, S, O 4 

solid 

344.48 

Rubidium sulfide 

Rbz, S 

solid 

87.7 

Rubidium thiocyanate 

Rb, C, N, S 

solid 

56. 

Selenic acid 

Hz, Se, O 4 

liq. 

126.6 

Seienious acid 

Hz, So, O 3 

solid 

119.69 

Selenium chloride 

Sez, Clz 

liq. 

22.15 

Selenium hydroxide (ic) 

Se, O 3 , H 3 

dil. sol. 

79.3 

Selenium hydroxide (ous) 

Se, O 2 , Hz 

solid 

52.4 

Selenium nitride 

Se, N 

solid 

-42.3 

Selenium oxide (di) 

Se, Oz 

solid 

56.36 

Selenium tetrachloride 

Se, CI 4 

solid 

46.165 

Silicic acid 

H 4 . Si, O 4 

colloid. 

334.3 

Silicon bromide 

Si, Br4 

liq. 

93.6 

Silicon carbide 

Si, C 

solid 

28. 

Silicon chloride 

Si, CI 4 

gas 

142.7 

Silicon chloride 

Si, CI 4 

liq. 

150.1 

Silicon fluoride 

Si, F 4 

gas 

360.1 

Silicon hydride 

Si, H 4 

gas 

8.7 

Silicon iodide 

Si, I 4 

solid 

29.8 

Silicon oxide 

Si, Oz 

solid 

201 .4 

Silicon sulfide 

Si, Sz 

solid 

32.02 

Silver acetate 

Ag, Cz, H 3 , Oz 

solid 

96.8 

Silver acid fluoride 

AgF, HF 

solid 

2.0 

Silver ammonia chloride 

AgCl, 3 NH 3 

solid 

31 .6 

Silver bromide 

AgBr 

solid 

23.85 

Silver carbide 

Ag, C 

solid 

-41 .8 

Silver carbonate 

Agz, C, O 3 

solid 

119.9 

Silver carbonate 

Agz, COz, 0 

solid 

25.96 

Stiver chlorate 

Ag, Cl, O 3 

solid 

1.8 

Silver chloride 

Ag. Cl 

solid 

30.30 

Silver chloride (sub) 

AgCl, Ag^AgzCI 

solid 

0.5 

Silver cyanate 

Ag, C, N, 0 

solid 

23.66 

Silver cyanide 

Ag, C, N 

solid 

-33.45 

Silver dithionate 

Agz, Sz, 06*2 HzO 

solid 

231 .06 

Silver fluoride 

Ag, F 

solid 

48.7 

Silver fluoride 

Ag, F 

dil. sol. 

53.0 

Silver fluoride (sub) 

AgF, Ag = AgzF 

solid 

-0.7 

Silver fulminate 

Ag, 0 , N, C 

solid 

-42.8 

Silver hyponitrite 

Agz, Nz, Oz 

solid 

-34.4 

Silver iodide 

Ag, I 

cryst. 

15.15 

Silver iodide 

Ag, I 

ppt. 

14.93 

Silver nitrate 

Ag, N, O 3 

solid 

29.4 

Silver nitrate 

Ag, N, O 3 

dil. sol. 

24.66 

Silver nitride 

Ag. N 3 

solid 

-67.3 

Silver nitrite 

Ag, N, Oz 

solid 

11.6 

Silver oxalate 

Agz, Cz, O 4 

solid 

159.6 

Silver oxide 

Agz, 0 

solid 

6.953 

Silver peroxide 

Agz, Oz 

solid 

5.95 

Silver potassium bromide 

AgBr, KBr 

solid 

-0.4 

Silver potassium cyanide 

AgCN, KCN 

solid 

11 .9 

Silver potassium iodide 

Agl, KI 

solid 

-1.8 

Silver potassium iodide 

Agl, 3KI 

solid 

-0.9 

Silver selenide 

Agz, Se 

solid 

0.96 

Silver sulfate 

Agz, S, O 4 

solid 

170.1 

Silver sulfate 

Agz, SOz, Oz 

solid 

96.20 
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Name 

Formula 

Physical 

state 

Heat of 
formation in 
kg. calories 

Silver sulfide 

Aga, S 

solid 

5.5 

Silver thiocyanate 

Ag, C, N, S 

solid 

-21 .90 

Sodium acetate 

Na, Cz, Ha, O 2 

solid 

171.34 

Sodium acid arsenate 

Na, Ha, As, O 4 

dil. sol. 

273.7 

Sodium acid arsenate 

Naa, H, As, O 4 

dil. sol. 

329.7 

Sodium acid carbonate 

Na, H, C, O 3 

solid 

226.4 

Sodium acid carbonate 

Na, H, C, O 3 

dil. sol. 

222.3 

Sodium acid fluoride 

Na, H, Fa 

solid 

216.75 

Sodium acid fluoride 

NaF, HF 

solid 

17.1 

Sodium acid oxalate 

Na, H, Ca, O 4 

solid 

257.7 

Sodium acid phosphite 

Na, Ha, P, O 3 

dil. sol. 

285.9 

Sodium acid selenate 

Na, H, Se, O 4 

dil. sol. 

201 . 84 

Sodium acid selenide 

Na, H, Se 

dil. sol. 

31.0 

Sodium acid sulfate 

Na, H, S, O 4 

solid 

269.04 

Sodium acid sulfide 

Na, H, S 

solid 

56.76 

Sodium acid sulfide 

Na, H, S 

dil. sol. 

61.3 

Sodium acid sulfite 

Na, H, S, O 3 

dil. sol. 

206.5 

Sodium aluminate 

Na, Al, Oa 

solid 

271.7 

Sodium amide 

Na, N, Ha 

solid 

32.0 

i Sodium antimonate 

Naa, Sb, O 4 

solid 

349. 

! Sodium antimonate 

3NaaO, SbaOs 

solid 

2X81 .85 

Sodium arsenate 

Naa, As, O 4 

solid 

366. 

Sodium arsenate 

Naa, As, O 4 

dil. sol. 

381.5 

; Sodium arsenite 

Naa, H, As, O 3 

dil. sol. 

271.7 

i Sodium bismuthate 

Naa, Bi, O 4 

solid 

284. 

i Sodium borate 

3NaaO, BaOa « 2 Na 3 B 03 

solid 

2X52.1 

Sodium bromide 

Na, Br(liq) 

solid 

86.73 

Sodium bromide 

Na, Br 

dil. sol. 

87. 

Sodium bromide 

Na, Br (gas) 

solid 

90.45 

Sodium bromopiatinate 

Naa, Pt, Bre 

solid 

221.3 

Sodium bromopiatinate 

2NaBr, Pt, Br 4 

solid 

46.79 

Sodium carbide 

Naa, Ca (diamond) 

solid 

- 8.8 

Sodium carbonate 

Naa, C, O 3 

solid 

269.89 

Sodium carbonate 

Naa, C, Oa 

dil. sol. 

276. 

Sodium carbonate 

NaaO, CO 2 

solid 

76.88 

Sodium chlorate 

Na, Cl, O 3 

solid 

83.60 

Sodium chlorate 

Na, Cl, O 3 

dil. sol. 

78.2 

Sodium chloride 

Na, Cl 

solid 

98.330 

Sodium chloride 

Na, Cl 

dil. sol. 

97.1 

Sodium chloropalladite 

Naa, Pd, CI4 

dil. sol. 

242.3 

Sodium chloroplatinate 

Naa, Pt, Cl 6 

solid 

272.1 

Sodium chloroplatinate 

Naa, Pt, Cl« 

dil. sol. 

280.29 

Sodium chloroplatinate 

2 NaCl, Pt, CU 

solid 

73.72 

Sodium chloroplatinite 

Naa, Pt, CI4 

solid 

227.0 

Sodium chromate 

Naa, Cr, O 4 

solid 

319.8 

Sodium chromate 

NaaO, CrOa 

solid 

77.0 

Sodium cyanate 

Na, C. N, 0 

solid 

97.01 

Sodium cyanate 

Na, C, N, 0 

dil. sol. 

92.23 

Sodium cyanide 

Na, C, N 

solid 

22.9 

Sodium cyanide 

Na, C, N 

dil. sol. 

22.5 

Sodium dichromate 

Naa, Cra, O 7 

dil. so<. 

465.6 

Sodium disulfide 

Naa, Sa 

dil. sol 

105.2 

Sodium dithionate 

Naa, Sa, 0$ 

solid 

401.0 

Sodium fluoride 

Na, F 

solid 

135.95 

Sodium fluoride 

Na, F 

dil. sol. 

135.70 
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HEATS OF FORMATION OF INORGANIC COMPOUNDS 


Name 

Formula 

Physical 

Heat of 
formation in 



state 

k^. calories 

Sodium fluosilicate 

Naa, Si, Fg 

solid 

669. 

Sodium fluosilicate 

Naa, Si, Fg 

dil. sol. 

658.31 

Sodium formate 

Na, C, H, Oa 

solid 

157.7 

Soldium hydride 

Na, H 

solid 

14. 

Sodium hydroxide 

Na, O, H 

solid 

101 .96 

Sodium hydroxide 

Na, O, H 

dil. sol. 

112 . 

Sodium hydroxide 

2Na, O, HaO 

solid 

135.38 

Sodium hypobromite 

Na, Br, O 

dil. sol. 

78.8 

Sodium hypochlorite 

Na, Cl. O 

dil. sol. 

83.36 

Sodium hypophosphite 

Naa, H, P, Oa 

dil. sol. 

198.4 

Sodium iodide 

Na, I 

solid 

69.28 

Sodium iodide 

Na. I 

dil. sol. 

70.8 ' 

Sodium iodide 

Na, I (gas) 

solid 

76.50 

Sodium iodoplatinate 

Naa, Pt, U 

dil. sol. 

167.0 

Sodium manganate 

Naa, Mn, O 4 

solid 

270.0 

Sodium manganate 

NaaO, Mn, O 3 

solid 

169.0 

Sodium manganate 

NaaO, MnOa, O 

solid 

49.4 

Sodium metaborate 

Na, B, Oa 

dil. sol. 

231.5 

Sodium molybdate 

Naa, Mo, O 4 

solid 

364. 

Sodium molybdate 

NaaO, M 0 O 3 

solid 

181 .5 

Sodium molybdate 

MoOz 

solid 

101.2 

Sodium nitrate 

Na, N, O 3 

solid 

111.72 

Sodium nitrate 

Na, N, O 3 

dil. sol. 

106.6 

Sodium nitrite 

Na, N, Oa 

solid 

86.5 

Sodium nitrite 

Na, N, Oa 

dil. sol. 

83.15 

Sodium oxalate 

Naa, Czj O 4 

solid 

314.7 

Sodium oxalate 

Naa, Oa, O 4 

dil. sol. 

310.444 

Sodium oxide 

Naa, 0 

solid 

99.45 

Sodium perchlorate 

Na, Cl. O 4 

solid 

101 .3 

Sodium perchlorate 

Na, Cl, O 4 

dil. sol. 

97.25 

Sodium peroxide 

Naa. Oa 

solid 

119.2 

Sodium phosphate (tri) 

Naa, P, O 4 

solid 

457. 

Sodium phosphate (tri) 

Naa, P, O 4 

dil. sol. 

471 .305 

Sodium phosphate (di) 

Naa, H, P, O 4 

solid 

414.85 

Sodium phosphate (mono) 

Na, Ha, P, O4 

dil. sol. 

364.6 

Sodium phosphate (pyro) 

Na 4 . Pa, O7 

solid 

755.08 

Sodium phosphite 

Naa, H, P, O 3 

dil. sol. 

344.6 

Sodium selenate 

Naa, Se, O 4 

dil. sol. 

261.3 

Sodium selenate 

NaaO, Se, O 3 

solid 

154.1 

Sodium selenate 

NaaOa, SeOa 

solid 

71.2 

Sodium selenide 

Naa, Se 

solid 

59.1 

Sodium selenite 

Naa, Se, O 3 

dil. sol. 

238.4 

Sodium silicate 

Naa, Si, O 3 

solid 

371 .2 

Sodium stannate 

Na 4 , Sn, O 4 

solid 

370.1 

Sodium stannate 

NaaO, Sn, Oa 

solid 

172.6 

Sodium stannite 

Naa, Sn, Oa 

dil. sol. 

224.0 

Sodium sulfate 

Naa, S, O 4 

solid 

330.48 

Sodium sulfate 

Naa, S, 04 * 10 (Ha, O) 

solid 

1033.20 

Sodium sulfide 

Naa, S 

solid 

89.8 

Sodium sulfide 

Naa, S 

dil. sol. 

105. 

Sodium sulfite 

Naa, S, O 3 

solid 

261.2 

Sodium sulfite 

Naa, S, O 3 

dil. sol. 

264. 

Sodium tetraborate 

Naa, B 4 , O 7 

solid 

742.6 

Sodium tetraborate (borax) 

Naa, B 4 , 07 * 10 (Ha, O) 

solid 

1453.1 

Sodium tetrasulfide 

Naa, S 4 

solid 

99.8 




1564 


HEATS OF FORMATION OF INORGANIC COMPOUNDS 





Heat of 

Name 

Formula 

Physical 

state 

formation in 
kg. calories 

Sodium tetrathionate 

Naa, S4, Os 

dil. sol. 

387.3 

Sodium thiocyanate 

Na, C, N, S 

dil. sol. 

40.36 

Sodium thiosulfate 

NeiZr Sa, O3 

solid 

258.5 

Sodium thiosulfate 

Naa, Sa, Oj-SCHa, O) 

solid 

613. 

Sodium trisulfide 

Naa, S3 

dil. sol. 

107.2 

Sodium trithionate 

Naa, S3, Os 

dii. sol. 

392. 

Sodium trithionate 

Naa, S 3 , Os'S (Ha, O) 

solid 

606.7 

Sodium tungstate 

Naa, W, O4 

solid 

391 . 

Sodium tungstate 

Naa, W, O4 

dil. sol. 

381 .3 

Sodium tungstate 

NaaO, WO3 

solid 

94.7 

Sodium uranate 

Naa, U. O4 

solid 

500. 

Sodium vanadate 

Na3. V, O4 

solid 

450. 

Sodium zincate 

Naa, Zn, O2 

solid 

185.9 

Stannic acid 

H4, Sn, O4 

colloid. 

324.3 

Stannic acid 

HaO, Sn0a = HaSn03 

solid 

133.5 

Strontium acetate 

Sr, C4, Hs, O4 

solid 

359.62 

Strontium amide 

Sr, Na, H4 

solid 

82.68 

Strontium arsenate 

Sr3, Asa, Og 

ppt. 

795.7 

Strontium bromide 

Sr, Bra 

solid 

171.09 

Strontium bromide 

Sr, Bra 

dil. sol. 

187.3 

Strontium carbonate 

Sr, C, O3 

amorph. 

278.1 

Strontium carbonate 

Sr, C, O3 

cryst. 

279.2 

Strontium carbonate 

Sr, C, O3 

ppt. 

291 .3 

Strontium carbonate 

SrO, COa 

solid 

57.3 

Strontium chloride 

Sr, Cla 

solid 

197.85 

Strontium chloride 

Sr, Cla 

dil. sol. 

209.13 

Strontium cyanide 

Sr, Ca, Na 

dil. sol. 

60.69 

Strontium dithionate 

Sr, Sa, Os-4 (Ha, O) 

solid 

693.0 

Strontium dithionate 

Sr, 2SOa, 02 - 4 Ha 0 

solid 

274.56 

Strontium fluoride 

Sr, Fa 

ppt. 

288.89 

Strontium formate 

Sr, Ca, Ha, O4 

solid 

327.4 

Strontium hydride 

Sr, Ha 

solid 

42.06 

Strontium hydroxide 

Sr, O2, Ha 

solid 

228.7 

Strontium hydroxide 

Sr, Oa, Ha 

dil. sol. 

239.3 

Strontium hydroxide 

Sr, Oa, Ha -8 (Ha, O) 

solid 

800.48 

Strontium hydroxide 

Sr, 0, HaO 

solid 

146.14 

Strontium hydroxide 

SrO, HaO 

solid 

19.84 

Strontium iodide 

Sr, la (solid ) 

solid 

136.2 

Strontium iodide 

Sr, la 

dil. sol. 

156.8 

Strontium iodide 

Sr, la, (gas) 

solid 

142.5 

Strontium nitrate 

Sr, Na, Os 

solid 

233.2 

Strontium nitrate 

Sr, Na, Os-4 (Ha, O) 

solid 

514.3 

Strontium nitride 

Sr, Ns 

solid 

-48.98 

Strontium nitride 

Sr3, Na 

solid 

92.23 

Strontium oxalate 

Sr, Ca, O4; 21/2 HaO 

solid 

503.5 

Strontium oxide 

Sr, 0 

solid 

140.7 

Strontium peroxide 

Sr, Oa 

solid 

153.2 

Strontium phosphate 

Sra, Pa, 0» 

solid 

980. 

Strontium selenide 

Sr , Se 

solid 

83.4 

Strontium silicate 

Sr, Si, O3 

fused 

363.2 

Strontium sulfate 

Sr, S, Oj 

solid 

345.3 

Strontium sulfide 

Sr, S 

solid 

113.1 

Strontium sulfide 

Sr, S 

dil. sol. 

120.3 

Strontium thiohydrate 

Sr, Ha, Sa 

dil. sol. 

137.9 

Sulfur bromide 

Sa, Bra 

liq. 

4.0 
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HEATS OF FORMATION OF INORGANIC COMPOUNDS 


Name 

Formula 

Physical 

stale 

Heat of ^ 
formation in 
kg. calories 

Sulfur chloride 

Sz, Clz 

liq. 

14.34 

Sulfur chloride 

Sz, Clz 

gas 

5.64 

Sulfur chloride 

Sz, cu 

liq. 

24.1 

Sulfur dioxide 

S, Oz 

gas 

70.92 

Sulfur dioxide 

S, Oz 

liq. 

77.0 

Sulfur dioxide 

S, Oz 

dil. sol. 

79.0 

Sulfur heptoxide 

Sz. O 7 

solid 

193.4 

Sulfur heptoxide 

2 SO 3 , 0 

solid 

-9.71 

Sulfur iodide 

Sz, Iz 

solid 

0.0 

Sulfur oxychloride (ic) 

S, Oz, Clz 

liq. 

92.9 

Sulfur oxychloride (ic) 

SO 2 , Clz 

liq. 

18.7 

Sulfur oxychloride (ous) 

S, 0 . Clz 

gas 

42.7 

Sulfur oxychloride (ous) 

S, 0 . Clz 

liq. 

50.2 

Sulfur pentoxy dichloride 

Sz, O 5 , Clz 

liq. 

166.5 

Sulfur trioxide 

S, O 3 

solid 

105.2 

Sulfuric acid 

Hz, S, O 4 

liq. 

193.75 

Sulfuric acid 

Hz. S. O 4 

dil. sol. 

214.0 

Sulfuric acid 

Hz. S, O 4 

solid 

196.3 

Sulfuric acid 

HzO. SO 3 

liq. 

21.3 

Sulfuric acid (per) 

Hz. Sz, Os 

dil. sol. 

318.5 

Sulfuric acid (pyro) 

Hz. Sz, O 7 

liq. 

299.6 

Sulfuric acid (thio) 

Hz, Sz. O 3 

dil. sol. 

141 .7 

Sulfurous acid 

Hz, S, O 3 

dil. sol. 

146.7 

Tantalum oxide 

Taz, O 5 

solid 

499. 

Telluric acid 

Hz, Te, O 4 

dil. sol. 

165.3 

Telluric acid 

Hz, Te. 04 - 2 (Hz, O) 

solid 

305.4 

Tellurium bromide 

Te. Br 4 

solid 

49.3 

Tellurium chloride 

Te, CI 4 

solid 

77.42 

Tellurium hydride 

Te, Hz 

gas 

-33.93 

Tellurium oxide (di) 

Te, Oz 

solid 

77.58 

Tellurium oxide (tri) 

Te. O 3 

solid 

83.15 

Tellurous acid 

Hz, Te, O 3 

solid 

144.8 

Thallium acetate 

Tl, Cz, H 3 , Oz 

dil. sol. 

116.6 

Thallium acid fluoride 

Tl, H, Fz 

dil. sol. 

191.2 

Thallium bromide 

Tl. Br 

solid 

41.5 

Thallium bromide (ic) 

Tl. Br 3 

dil. sol. 

58.1 

Thallium chloride 

Tl, Cl 

solid 

48.70 

Thallium chloride 

Tl, Cl 

dil. sol. 

38.47 

Thallium chloride (ic) 

Tl, CI 3 

solid 

82.4 

Thallium chloride (ic) 

Tl, CI 3 

dil. sol. 

89.176 

Thallium fluoride 

Tl, F 

dil. sol. 

77.30 

Thallium fulminate 

Tl, 0 , N, C 

solid 

-26.05 

Thallium hydroxide 

Tl, 0 , H 

solid 

56.87 

Thallium hydroxide (ic) 

Tl, O 3 , H 3 

solid 

145.07 

Thallium hydroxide (ic) 

TIz, O 3 , 3 H 2 O 

solid 

2X43.17 

Thallium iodide 

Tl, I 

solid 

31.1 

Thallium iodide (ic) 

Tl, I 3 

dil. sot. 

10.82 

Thallium nitrate 

Tl, N. O 3 

solid 

58.81 

Thallium nitrate 

Tl, N, O 3 

dil. sol. 

48.84 

Thallium nitride 

Tl, N 3 

solid 

-54.72 

Thallium oxide 

TIz, 0 

solid 

42.3 

Thallium selenide 

Tiz, Se 

solid 

18. 

Thallium sulfate 

TIz, S. O 4 

solid 

221 .8 

Thallium sulfate 

Tiz. S, O 4 

dil. sol. 

214. 

Thallium sulfate 

Tiz, SOz, Oz 

solid 

149.9 
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Name 

Formula 

Physical 

state 

Heat of 
formation in 
kg. calories 

Thallium sulfide 

TI2. s 

solid 

21 .98 

Thallium telluride 

TI2. To 

solid 

7.17 

Thiocyanic acid 

H, C, N, S 

dil. sol. 

-18.4 

Thionic acid (di) 

H2, S2, o« 

dil. sol. 

274.31 

Thionic acid (penta) 

H2. Ss, 0* 

dil. sol. 

267.62 

Thionic acid (tetra) 

H2. S4, o« 

dil. sol. 

262.37 

Thionic acid (tri) 

H2, Sj, Os 

dil. sol. 

261 . 89 

Thorium bromide 

Th, Br 4 

solid 

281 .0 

Thorium bromide 

Th, Br 4 

dil. sol. 

361.7 

Thorium carbonate 

Th, C2, Os 

solid 

855.2 

Thorium chloride 

Th, CI4 

solid 

335.0 

Thorium chloride 

Th, CI4 

dil. sol. 

392.12 

Thorium hydride 

Th, H4 

solid 

-42.77 

Thorium hydroxide 

Th, O4, H4 

ppt. 

325.1 

Thorium iodide 

Th, I4 

dil. sol. 

291.8 

Thorium oxide 

Th, O2 

solid 

293. 

Thorium oxybromide 

Th, 0 , Br2 

solid 

318.8 

Thorium oxychloride 

Th, 0 , CI2 

solid 

336.9 

Thorium oxyiodide 

Th, 0 , I2 

solid 

289.6 

Thorium sulfate 

Th, S2, Oa 

dil. sol. 

661.9 

Tin bromide (ic) 

Sn. Br4 

liq. 

91.8 

Tin bromide (ic) 

Sn, Br4 

solid 

94.8 

Tin bromide (ic) 

Sn, Br4 

dil. sol. 

111.6 

Tin bromide (ous) 

Sn, Brz 

solid 

61.41 

Tin bromide (ous) 

Sn, Br2 

dil. sol. 

60.0 

Tin chloride (ic) 

Sn, CI4 

liq. 

127.4 

Tin chloride (ic) 

Sn, CI4 

gas 

118.3 

Tin chloride (ous) 

Sn, CI2 

solid 

81.15 

Tin hydroxide (ous) 

Sn, O2, Hz 

colloid. 

136.4 

Tin iodide (ous) 

Sn, I2 

solid 

38.9 

Tin oxide (ic) 

Sn, O2 

solid 

138.1 

Tin oxide (ous) 

Sn, 0 

solid 

67.7 

Tin sulfide (ous) 

Sn, S 

solid 

22.7 

Titanium chloride 

Ti, CI4 

liq. 

181.4 

Titanium oxide 

Ti, O2 

amorph. 

215.6 

Titanium oxide 

Ti, O2 

cryst. 

218.4 

Tungsten dioxide 

W, O2 

solid 

130.5 

Tungsten pentoxide 

Wz, O5 

solid 

324. 

Tungsten trioxide 

W, O3 

solid 

195.7 

Tungstic acid 

Hz, W, O4 

solid 

284.6 

Tungstic acid 

Hz, W, O4 

dil. sol. 

284.4 

Uranium carbide 

U, C2 

solid 

28.91 

Uranium dioxide 

U, O2 

solid 

256.6 

Uranium octoxide 

U3, Og 

solid 

845.2 

Uranium tetroxide 

U, 04-2 (Hz, O) 

solid 

426.0 

Uranium trioxide 

U, O3 

solid 

291.6 

Uranyl acetate 

U, O2, C4, Hs, O4 

dil. sol. 

476.5 

Uranyl acetate 

U, O2, C4, Hs, 04*2 H2O 

solid 

617.7 

Uranyl chloride 

U, Oz, CI2 

dil. sol. 

320.2 

Uranyl chloride 

U, O2, CIz-HzO 

solid 

382.3 

Uranyl chromate 

U, Oz, Cr, O4 

dil. sol. 

444.9 

Uranyl chromate 

U, O2, Cr, 04-51/2 HzO 

solid 

827.5 

Uranyl nitrate 

U, Oz, Nz, Os 

solid 

322.1 

Uranyl nitrate 

U, O2, Nz, Os 

dil. sol. 

341.0 

Uranyl sulfate 

U, Oz, S, O4 

dil. sol. 

455.0 
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Name 

Formula 

Physical 

state 

Heat of 
formation in 
kg. calories 

Uranyl sulfate 

U, Oz, S, 04 - 3 (H 2 , O) 

solid 

655.6 

Vanadium dichloride 

V. CI 2 

solid 

147.2 

Vanadium dioxide 

V 2 , O 2 

solid 

195. 

Vanadium pentoxide 

V 2 , O 5 

solid 

437.3 

Vanadium tetrachloride 

V, CI 4 

liq. 

165. 

Vanadium tetroxide 

V 2 , O 4 

solid 

383. 

Vanadium trichloride 

V, CI 3 

liq. 

187.1 

Vanadium trioxide 

V 2 . O 3 

solid 

330. 

Vanadyl chloride 

V, 0, cij 

liq. 

201.2 

Zinc acetate 

Zn, C 4 . O 4 

solid 

261.17 

Zinc acetate 

Zn, C 4 , Hs, 04 - 2 (H 20 ) 

solid 

403.59 

Zinc bromide 

Zn, Br 2 

solid 

78.4 

Zinc bromide 

Zn, Br 2 

dil. sol. 

92.95 

Zinc carbonate 

Zn, C, O 3 

ppt 

194.2 

Zinc chloride 

Zn, CI 2 

solid 

99.547 

Zinc chloride 

Zn, CI 2 

dil. sol. 

115.27 

Zinc cyanide 

Zn, C 2 , N 2 

solid 

-16,2 

Zinc cyanide 

Zn, (CN )2 

solid 

53 4 

Zinc dithionate 

Zn, S 2 , 06-6 (H 2 , O) 

solid 

723.5 

Zinc dithionate 

Zn, 2 SO 2 . 02 * 6 Hz, 0 

solid 

173.85 

Zinc ethyl 

Zn, C 4 , Hio 

liq. 

10.0 

Zinc fluoride 

Zn, fz 

solid 

144.0 

Zinc fluoride 

Zn, Fz 

dil. sol. 

192-31 

Zinc formate 

Zn, Ca, Ha, O 4 

solid 

231.3 

Zinc hydroxide 

Zn, O 2 , Hz 

solid 

155. 

Zinc hydroxide 

ZnO, H 2 O 

solid 

2.4 

Zinc iodide 

Zn, I 2 

solid 

49.70 

Zinc iodide 

Zn, I 2 

dil. sol. 

61.41 

Zinc nitrate 

Zn, N,, Os 

dil. sol. 

134.7 

Zinc nitrate 

Zn, N 2 O 4 , 02 - 6 H 2 O 

solid 

140.82 

Zinc nitride 

Zn, Nfi 

solid 

-50.9 

Zinc oxalate 

Zn, C 2 , 04 * 2 H 2 O 

solid 

373.2 

Zinc oxide 

Zn, 0 

solid 

85.0 

Zinc potassium sulfate 

ZnS 04 , K 2 SO 4 

solid 

4.145 

Zinc selenide 

Zn, Se 

cryst. 

29.6 

Zinc selenide 

Zn, Se 

solid 

33.45 

Zinc selenide 

Zn, Se 

ppt. 

30.3 

Zinc silicate 

Zn, Si, O 3 

solid 

282.6 

Zinc silicate 

ZnO, SiOz 

cryst. 

23.74 

Zinc silicate 

2ZnO, SiOz 

glassy 

2.49 

Zinc sulfate 

Zn, S, O 4 

solid 

233.4 

Zinc sulfate 

Zn, S, O 4 

dil. sol. 

252. 

Zinc sulfate 

Zn, SO 2 , O 2 

solid 

158.99 

Zinc sulfate 

Zn, S, 04 * 7 (H 2 , 0 ) 

solid 

734.8 

Zinc sulfide 

Zn, S 

cryst. 

44.0 

Zinc sulfide 

Zn, S 

solid 

45.88 

Zinc sulfide 

Zn, S 

ppt 

44.3 

Zinc sulfide 

Zn, S-xHzO 

solid 

39.57 

Zinc telluride 

Zn, Te 

cryst. 

33.21 

Zirconium carbide 

Zr, C 

solid 

44. 

Zirconium oxide 

Zr, O 2 

solid 

258.1 







FREE ENERGIES AND HEATS OF FORMATION OF COMPOUNDS 

In gram-calories per mole at 25 ®C. 


Name and Formula 

AF° 

AH 

Acetaldehyde, C 2 H 4 O (fl) 

-32,000 


" C 2 H 4 O ( 1 ) 

-31,880 


Acetate ion, CHsCOz" 

-89,720 


Acetic acid, C 2 H 4 O 2 (g) 

-91,230 


C 2 H 4 O 2 ( 1 ) 

-94,500 

-117,200 

C 2 H 4 O 2 (aq.) 

-96,210 


anhydride, C 4 H 6 O 3 ( 1 ) 

-104,200 


Acetone, CsHsO (g) 

-36,500 


CsHeO ( 1 ) 

-37,220 


Acetylene, C 2 H 2 (g) 

50,840 


Ammonia, NH 3 (g) 

-3,910 

-10,950 

» NH 3 (1) 

-2,620 

-16,258 

” NH 3 (s) 

-1,585 

-15,109 

" NH 3 (aq.) 

-6,300 


Ammonium chloride, NH 4 CI (s) 

-47,810 


hydroxide, NH 4 OH (aq.) 

-62,860 

-87,800 

ion, NH 4 "' 

-18,930 


Amyl acetate (n), C 7 HJ 4 O 2 (1) 

-77,900 


alcohol (tert), C 5 H 12 O (1) 

-47,600 

-96,460 

(n), CsHizO ( 1 ) 

-39,100 

-86,060 

butyrate (n), C 9 H 18 O 2 ( 1 ) 

-74,900 


Aniline, C 6 H 7 N (1) 

35,400 

7,340 

Anthracene, CuHio (a) 

64,800 

27,600 

/-Asparagine, C 4 H 8 O 3 N 2 (s) 

-125,200 

-187,100 

hydrate, C 4 H 10 O 4 N 2 (s) 

-183,300 

-259,100 

/-Aspartic acid, C 4 H 7 O 4 N (s) 

-173,500 

-231,340 

Auric oxide, AU 2 O 3 (s) 

19,100 


Benzene, CeHg (g) 

30,640 


" CeHe ( 1 ) 

29,400 

11,630 

Benzoate ion, C 6 H 5 CO 2 " 

-52,250 


Benzoic acid, C 7 H 6 O 2 (1) 

-59,160 


" acid, C 7 H 6 O 2 (s) 

-60,100 

-93,210 

" acid, C 7 HeOz (aq.) 

-57,950 


Benzophenone, Ci 3 Hto 02 (s) 

31,400 

- 10,000 

Benzoquinone, C 6 H 4 O 2 (s) 

-21,410 


Bicarbonate ion, HC 03 ~ 

-140,000 


Bromate ion, Br 03 “ 

2,300 


Bromine, Br 2 (aq,) 

-977 

-1,190 

Butane Cn), C 4 H 10 (g) 

- 6,200 

-32,100 

Butyl acetal (n), CioH 2202 (1) 

-56,400 


alcohol (n), C 4 H,oO (I) 

-40,400 

-79,610 

" (/er/), C 4 H 10 O ( 1 ) 

-45,000 


benzene (n), CjqHm (I) 

27,500 

-18,670 

" (/«»•/), C 10 H 14 ( 1 ) 

29,000 

-20,170 

bromide (/ao), C 4 H 9 Br Cl) 

-4,600 


» (^er^), C4H9Br Cl) 

-5,600 


Butylene (/so), C 4 H 8 (g) 

1 5,000 


Butyric acid (n), C 4 H 8 O 2 (1) 

-91,500 

-128,800 

Cadmium chloride, CdCl 2 (s) 

-82,260 


iodide, Cdl 2 (s) 

-48,169 


ion, Cd'^'^ 

-18,348 


Carbon, diamond, C 

390 

180 

dioxide, CO 2 (g) 

-94,260 

-94,400 

" CO 2 (aq.) 

-92,260 


disulfide, CS 2 Cg) 

17,600 
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FREE ENERGIES AND HEATS OF FORMATION OF COMPOUNDS 


Name and Formula 

AF° 

AH 

Carbon, disulfide, CSz (1) 

17,150 


monoxide, CO (g) 

-32,510 

-26,400 

tetrachloride, CCI 4 ( 1 ; 

-1 5,600 


Carbonate ion, CO 3 — 

-125,760 


Carbonic acid, H 2 CO 3 (aq.) 

-148,810 

-167,500 

Carbonyl chloride, COCI 2 (g) 

-48,960 


sulfide, COS (g) 

-39,800 


Chlorate ion, ClOa" 

-250 


Chlorine, Cl (aq.) 

1,650 

-5,300 

Chlorobenzene, CsHsCI (1) 

27,800 


Copper, Cu (s) 

63,210 

66,480 

Creatinine, C 4 H 7 ON 3 (s) 

-2,900 

-52,800 

Cupric hydroxide, Cu(OH )2 (s) 

-85,090 


Ion, Cu^"^ 

15,912 


oxide, CuO (s) 

-30,300 

37,160 

sulfate, CUSO 4 (s) 

-155,850 

-182,600 

” CuS04*5H20 (s) 

-4^5,960 

-542,710 

sulfide, CuS (s) 

-11,620 

-11,610 

Cuprous chloride, CuCI (s) 

-28,440 


oxide, CU 2 O (s) 

-35,000 

-40,810 

sulfide (a), CU 2 S 

-19,110 

-18,970 

” ( 3 ), CuzS 

-1 8,970 

-18,500 

Cyanate ion, CNO~ 

-23,630 


Cyanic acid, HCNO (aq.) 

-28,980 


Cyanide ion, CN" 

39,140 


Cyanogen, C 2 N 2 (g) 

92,000 

70,700 

Cyanogen iodide, CNI (s) 

42,550 


Cyclohexane, CeH^ (g) 

8.030 


" CeHiz ( 1 ) 

6,800 

-36,700 

Cyclohexanol, CeH^zO (1) 

-34,300 

-85,600 

Cyclohexene, CeHio (1) 

18,200 

-15,290 

p-Cymene, CiqHm ( 1 ) 

24,600 

-22,570 

n- Decane, C 10 H 22 d) 

-2,900 

-78,610 

Dibenzoyl ethane, CisHmOz fs) 

-2,500 

-65,300 

ethylene, CjeHizOz (s) 

21,500 

-32,400 

Dibenzyl, C 14 H 14 ('s) 

60,800 

9,470 

Di-iso-butylene, CaHig 

21,800 

-34,500 

Dimethyl acetal, C 4 H 10 O 2 (1) 

-55,600 


1, 2-Dimethylcyclopentane, C 7 H 14 (1) 

i,o0o 

-47,650 

Dimethyl ether, CzHeO (g) 

-26,350 


Dinitrobenzene ( 0 ) C 6 H 4 O 4 N 2 (s) 

49,400 

1,000 

" (m), C 6 H 4 O 4 N 2 (s) 

42,900 

-5,200 

Diphenyl, CizHio (0 

57,900 


" C, 2 H,o (s) 

57,400 

20,870 

Diphenylmethane, C 13 H 12 (s) 

63,600 

19,720 

Diphenyl carbinol, C 13 H 12 O (s) 

30,700 

-20,380 

n-Dodecane, C 12 H 26 (1) 

3,900 

-90,450 

Dulcitol, CsHmOs (s) 

-223,100 

-317,710 

Durene, C 10 H 14 ( 1 ) 

19,700 


C 10 H 14 (s) 

19,000 

-32,570 

'* (iso) C 10 H 14 ( 1 ) 

15,900 

-31,070 

df-Erythritol, C 4 H 10 O 4 (s) 

-149,400 

-21 4', 810 

Ethane, CaHs (g) 

-10,700 


Ether, (C 2 H 5)20 (g) 

-28,090 


" (C2H5)20 (I) 

-28,300 


Ethyl acetal, CeHuOz (D 

-55,800 


acetate, CzHsOz (g) 

-76,360 
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FREE ENERGIES AND HEATS OF FORMATION OF COMPOUNDS 


Name and Formula 



Ethyl acetate, CzHsO^ (1) 

-77,600 


alcohol, CaHgO, (g) 

-38,690 


" CzHsO ( 1 ) 

-40,200 

-64,710 

” CzHfiO (aq. 1 M) 

-41,850 


benzene, CaHio ( 1 ) 

26,300 

-5,070 

bromide, CaHsBr ( 1 ) 

-6,180 


n-butyrate, CeHizOz ( 1 ) 

-76,000 


Ethylene, C 2 H 4 (g) 

12,300 


glycol, CaHeOz ( 1 ) 

-80,200 

-111,610 

iodide, C 2 H 5 I (s) 

9,830 


Ethyl mercaptan, CzHeS (1) 

800 


sulfide, C 4 H,oS (I) 

5,300 


Ferric ion, 

-3,120 


Ferrous ion, Fe’’”*' 

-20,240 


Formaldehyde, CH 2 O (g) 

-26,100 


" CH 2 O (aq.) 

-31,020 


Formic acid, CH 2 O 2 (g) 

-82,520 


" ” CH 2 O 2 ( 1 ) 

-85 150 


" ” CH 2 O 2 (aq.) 

- 88,110 


Fumarate ion, C 4 H 2 O 4 — 

-144,620 


Fumaric acid, C 4 H 4 O 4 (s) 

-156,700 

-194,280 

” C 4 H 4 O 4 (aq.) 

-154,800 


</-Qluco 8 e, CeHizOe (aq.) 

-21 7,020 


" (a), CsHizOs (s) 

-215,800 


'' (e). CfiHizOe ( 8 ) 

-215,400 


</-Qiutamic acid, C 5 H 9 O 4 N (s) 

-170,400 

-236,600 

Glycerol, C 3 H 8 O 3 (1) 

-113,600 

-1 59,160 

Glycine, C 2 H 5 O 2 N (s) 

-87,800 

-125,460 

Heptane (n), C 7 H 16 ( 1 ) 

-3.000 

-56,760 

3-Ethyl pentane, ( 1 ) 

-1,800 

-56,760 

3, 3-Dimethyl pentane, CzHig ( 1 ) 

-2,400 

-58,760 

2, 4-Dimethyl pentane, CyHjs (1) 

-1,300 

-57,760 

2, 2 -Dimethyl pentane, C 7 H 16 ( 1 ) 

-1,800 

-58,760 

2, 3-Dimethyl pentane, C 7 H 16 (1) 

- 2,100 

-57,780 

2 -Methyl hexane, C 7 H 16 (0 

-3,000 

-57,760 

3-Methyl hexane, C 7 H ,6 (1) 

-2,600 

-57,760 

2, 2, 3-Trlmethyl butane, C 7 H 16 (1) 

-800 

-58,760 

Hexamethylbenzene, C 12 H 18 (1) 

26,900 


C, 2 H, 8 ( 8 ) 

25,200 

-41,170 

Hexamethylethane, C 8 H 18 (0 

-1,500 


C 8 H ,8 ( 8 ) 

1,200 

-67,410 

n-Hexane, CeHM ( 1 ) 

-7,000 

-53,410 

n-Hexyl alcohol, C 6 Hi 40 (1) 

-38,100 

-92,410 

n- Hexylene, CeHiz ( 1 ) 

14,900 

-23,000 

Hydrocyanic acid, HCNO (aq-) 

-29,100 


Hydrogen bromide, HBr (g) 

-12,540 

-8,650 

Hydrogen bromide, HBr (aq.) 

-24,595 


chloride, HCI (g) 

-22,692 

-22,00029, -1 

» HCI (aq.) 

-31,367 


cyanide, HCN (g) 

28,670 


" HCN ( 1 ) 

28,870 


HCN (aq.) 

27,520 

23,890 

fluoride, HF (g) 

-31,800 


" HF (aq.) 

1,000 


iodide. HI (g) 

315 

5,920 

'' HI (aq.) 

-12,361 


peroxide, HzOz ( 1 ) 

-28,230 

-44,500 
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FREE ENERGIES AND HEATS OF FORMATION OF COMPOUNDS 


Name and Formula 

AF® 

AH 

Hydrogen peroxide, H2O2 (aq.) 

-31,470 

-45.000 

sulfide, H2S (gj 

-7.840 

-5,260 

H2S (aq.) 

-6,490 

-9,870 

Hydroquinone, C6H6O2 (s) 

-52,700 

-87,570 

Hydrosulfide ion, HS~ 

2,980 



Hypobromous acid, HBrO (aq.) 

-19,680 


Hypochlorite ion, CIO" 

-6,500 


Hypochlorous acid, HCIO (aq.) 

-19,018 

-29,800 

Hypoiodous acid, HIO (aq.) 

-23,170 


lodate ion, IO3" 

-31,580 


Iodic acid, HIO3 (aq.) 

-31,580 


Iodine, I2 (aq.) 

3,926 

5,500 

Lactic acid (<//), C3H6O3 (1) 

-124,400 

-161,650 

Lead, Pb (g) 

41,764 


" ” (1) 

533 


bromide, PbBr2 (s) 

-62,063 


carbonate, PbCOs (s) 

-149,000 


chloride, PbCl2 (s) 

-74,990 

-85,600 

hydroxide. Pb(OH)2 (aq.) 

-96,888 


iodide, Pbl2 (s) 

-41,510 


ion, Pb"^^ 

-5,551 


oxide, PbO (s) 

-41,000 

-52,400 

oxide, Pb304 (s) 

-147,342 


oxide, di-, Pb02 (s) 

-52,070 


sulfate, PbS04 

-176,500 


sulfide, PbS (s) 

18,000 


/-Maiate ion, C4H405“" 

-201.850 


Maleic acid, C4H4O2 (s) 

-149,400 

-187,480 

/-Mali acid. C4H6O5 (s) 

-211,450 


" " C4H6O5 (aq.) 

-213,570 


Mannitol, C6Ht406 (s) 

-222,200 

-316,510 

Mercuric chloride, HgCl2 (g) 

-34,569 

-36,658 

” HgCl2 (1) 

-41,932 

-51,938 

" " HgCl2 (8) 

-43,550 

-55,428 

oxide, HgO (s) 

-13,808 

-21,750 

Mercurous chloride, Hg2Cl2 (s) 

-50,274 

-63,000 

iodide, Hgl (s) 

-13,290 


sulfate, Hg2S04 (s) 

-162,100 


Mercury, Hg (g) 

7,632 

14,690 

Methane, CH4 (g) 

-12,200 

-18,070 

Methyl alcohol, CH4O (g) 

-38,890 


" " CH4O (1) 

-39,960 


cyclohexane, C7H14 (1) 

3,600 

-46,550 

cyclopentane, C6H}2 (1) 

2,700 

-37,800 

formate, C2H4O2 (g) 

-70,850 


” C2H4O2 (1) 

-71,010 ' 


nitrite, CH3O2N (g) 

200 


Naphthalene, CioHe (1) 

45,900 


CtoHe (s) 

45,200 

1 5,960 

Nitrate ion, NO3" 

-26,500 


Nitric acid, HNO3 (g) 

-18,210 


" " HNO3 (aq.) 

-26,500 


oxide, NO (g) 

20,850 

21,500 

" NO (1) 

24,594 

20,228 

" NO (s) 

26.398 

17,926 

Nitrite Ion, NO?* 

-8,500 


Nitroaniline (0), C6H6O2N2 (s) 

41.400 

-4,600 
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FREE ENERGIES AND HEATS OF FORMATION OF COMPOUNDS 


Name and Formula 
Nitroaniline (m), CsHsOeNz (s) 

! (P), CeHeOaNz (s) 

1 Nitrobenzene, C 6 H 5 O 2 N (I) 
Nitrobenzoic acid (o), C7H5O4N fs) 

" acid (m), C7H5O4N (s) 

** acid (p), C 7 HSO 4 N (s) 
Nitrogen, Nz (aq.) 
dioxide, NO 2 (g) 
tetroxide, N 2 O 4 (g) 

Nitrosyl chloride, NOCI (g) 

Nitrous acid, HNO 2 (aq.) 

Octane (n), CsHis (g) 

" (n), CaHis (D 

2, 2, 4-Trimethyl pentane, CsHta (I) 
n-Octyl alcohol, CaHiaO (I) 

Oxalic acid, H 2 C 2 O 4 (s) 

Ozone, O 3 (g) 

Palmitic acid, C 16 H 32 O 2 (/) 

- CieHazOz (s) 
Pentacosane, C 25 H 52 (I) 

” C 25 H 52 (s) 

Pentamethyl benzene, Cn His (s) 
Pentane (n), CsHiz (I) 

2- Methyl butane, C 5 H 12 , (I) 
Phenanthrene, C 14 H 10 (s) 

Phenol, CsHeO (s) 

Picric acid, C 6 H 3 O 7 N 3 (s) 

Potassium chlorate, KCIO3 (s) 
Prehnitene, C 10 H 14 (I) 

Propyl acetal (n), CaHiaOz (I) 

” » (.' 50 ), C 8 H 18 O 2 (I) 

alcohol (n), CjHaO (I) 

" iiso), CsHsO (I) 

Propylene, CaHg (g) 

Pseudocumene, CgHiz (1) 
Pyrocatechcl, CeH^Oz (s) 
Quinhydrone, C 12 H 10 O 4 (s) 

Resorcinol, C 6 H 6 O 2 (s) 

Silicon tetrachloride, SiCU (I) 

Silver bromide, AgBr (s) 
chloride, AgCl (s) 
cyanide, AgCN (s) 
iodide, Agl (s) 
ion, Ag"^ 

nitrite, AgNOz (s) 
oxide, AgzO (s) • 

Sodium chloride, NaCi (a) 

Stannic chloride, SnCU (1) 

Stilbene, C 14 H 12 (s) 

Succinate ion, C4H4O4 
Succinic acid, C 4 H 6 O 4 (s) 

" " C 4 H 6 O 4 (aq.) 

Sucrose, CizHzzOn (s) 

Sulfate ion, SO 4 
Sulfide ion, S“ “ 

Sulfite ion, SO 3 
Sulfur, S (monocl.) 


AF® 

AH 

40,400 

-5,600 

36,400 

-9,600 

36,400 


-48,400 

-95,600 

-54,200 

-101,600 

-55,500 

-102,600 

4,358 


11,920 

8,018 

23,853 

1,870 

16,010 


-13,070 


-630 


-3,000 

-64,210 

-800 

-65,310 

-35,100 


-165,900 

-196,690 

32,400 

34,400 

78,560 


-80,000 

-215,800 

15,000 


13,400 

-190,560 

21,900 

-35,920 

-8,600 

-47,960 

-3,300 

-43,060 

60,000 

23,100 

- 11,000 

-38,370 

10,000 


-69,250 

-89,800 

20,200 

-28,170 

-57,200 


-61 ,900 


-40,900 

-72,860 

-44,000 

-76,860 

14,800 

4,550 

21,000 

-18,220 

-51,400 

-85,570 

-77,190 


-53,200 

-87,570 

■ 113,710 

-128,100 

-22,910 


-26,187 

-30,600 

38,499 


-15,820 


18,448 


4,900 


-2,395 

-6,950 

91,792 

-98,300 

-113,210 

-128,010 

75,800 

32,380 

-165,090 


-178,800 

-224,990 

-178,510 


-371,600 


-176,500 


23,450 


-116,680 


18 

69.3 
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FREE ENERGIES AND HEATS OF FORMATION OF COMPOUNDS 


Name and Formula 

AF° 

AH 

Sulfur dioxide, SO 2 (g) 

-69,660 

-69,300 

” " SO 2 (aq.) 

-69,770 


trioxide, SO 3 (g) 

-85,890 

-91,500 

Sulfuric acid, H 2 SO 4 (aqj 

-176,500 


Sulfurous acid, H 2 SO 3 (aq.) 

-1 26,330 

-145,000 

Sulfuryl chloride, S 02 Ci 2 (g) 

-71,560 


Tetraphenyl methane, C 25 H 20 (s) 

137,700 

62,200 

Thallous bromide, TlBr (s) 

-39,770 


chloride, TICI (s; 

-44,195 


hydroxide, TlOH (s) 

-45,400 


iodide. Til ( 8 ) 

-30,020 


Thiophene, C 4 H 4 S (1) 

26,300 


Thiosulfate ion, S 2 O 3 

-125,110 


Toluene, C 7 H 8 (1) 

26,500 

2,180 

Trimethyl ethylene, C 5 H 10 (1) 

13,700 

-17,050 

Triphenyl-amine, CisHisN (s) 

120,500 

58,700 

bromomethane, CigHisBr (s) 

107,700 


carbinol, CigHisO (s) 

69,700 

3,960 

chloromethane, C 19 HJ 5 CI (s) 

100,600 


ethylene, C 20 H 16 (s) 

123,000 

64,220 

methane, C 19 H 16 (s) 

101,400 

41,760 

Urea, CH 4 N 2 O (s) 

-47,120 


CH 4 fM 20 (aq ) # 

-48,720 


Water, HjO (g) 

-54,507 

-57,800 

” H 2 O ( 1 ) 

-56,560 

-68,270 

Xylene ( 0 ), CgHjo (1) 

27,300 

-4,670 

« (m), CbHio (I) 

27,000 

-4,670 

” <P). CaHio (1) 

23,200 

"8,470 

Zinc ion, Zn'^'*' 

-1 7,492 


oxide, ZnO (s) 

-75,720 



SURFACE TENSIONS OF METALS AND FUSED SALTS 
The table below gives the surface tension of various metals and fused salts in 
contact with an atmosphere as indicated; temperature °C. 
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SURFACE TENSIONS OF METALS AND FUSED SALTS 


I Formula 

Surface Tension in Dynes per Centimeter | 

Hg 

— air 

487* 



Hq 

- Hz 

470* »<» 



Hg 

- CO 2 

465* 



K 

- CO* 

411620 



KBO 2 

- Nz 

123.59»20 

112.3*0360 

96.6*1*2® 

KBr 

- Nz 

86.77750 

82 . 0*260 

75,4««oo 

KCN 

— air 

96.1634.50 



KCI 

- Nz 

95.8800® 

32.2*86® 

69.6**67® 

KzCrzO/ 

- Nz 

140.14200 

138.4*80® 

135.0535® 

KF 

- Nz 

138.49*3® 

119 . 9**470 

104.9*3*0® 

KI 

- Nz 

75.27370 

69.2*1 20 

66.58730 

KZM 0 O 4 

- Nz 

150.5*3*® 

135.5**89® 

112.5*5220 

KNO 3 

- Nz 

110.43800 

95.25780 

80.2772® 

KPO 3 

- Nz 

155.5897® 

136.8**670 

100.3*5360 

K 2 SO 4 

- Nz 

143.7*0700 

126.2*3*70 

106.8*6560 

K 2 WO 4 

- Nz 

161.0*25® 

124.6*2840 

105.6* 5200 

LiBOz 

- Nz . 

261 . 8879° 

243.6**500 

192.4*5200 

Li Cl 

- Nz 

137. 88* ♦® 

123.28**® 

104.8*075® 

LiF 

- Nz 

249. 5868.50 

229.8*0650 

201 .1*2700 

LiNOa 

- Nz 

111.53590 

106.0**5® 

96.2*0*® 

Li2S04 

- Nz 

223.88600 

211 . 0*0570 

200.3*21*0 

Li 2 Si 03 

- Nz 

374.6*2540 

356.2**2*0 

346.6*60*® 

Na 

- COz 

294*00 



Na 

— Vac. 

222 ’ 000 

21 12500 


NaBOz 

- Nz 

193.7*0160 

159.7*2340 

126. 2* ***® 

NaBr 

- Nz 

105.87610 

92.99420 

78.0**66® 

NaCI 

- Nz 

113.8*030 

106.4*08® 

88.0**72® 

NaF 

- Nz 

199. 5*0100 

180.5**89® 

162.9*3570 

Nal 

- Nz 

85.67060 

80.58* 6 ® 

77.6861® 

Na 2 Mo 04 

- Nz 

2146990 

19985*0 

174.6* 2*20 

NaNO} 

- Nz 

119.73220 

108 . 95 * 30 

93.77380 

NaPOa 

- Nz 

197.5*270 

181 .6*0*90 

147.5* 5170 

N 32804 

~ Nz 

194.8*000 

188.2**0® 

184.7*0770 

Na2W04 

- Nz 

203.371 00 

178.3*081® 

142.6*5*50 

Pb 

- Hz 

4533500 

4237500 


PbClz 

— air 

138^*00 

1315390 

12661*0 

Pt 

— air 

181 920000 



RbBr 

- Nz 

87.772*0 

77.28840 

60.6**210 

RbCl 

- Nz 

95.77500 

81 . 1 *230 

61 .411500 

RbF 

- Nz 

127.28030 

113.0*36® 

102.2*085® 

Rbl 

- Nz 

79.46730 

65.18690 

55.41 01 60 

RbNOa 

- Nz 

107.53270 

92.55270 

77.77260 

Rb2S04 

- Nz 

132.5*0860 

118.9*2890 

108.9 * 5*50 

Sb 

- Hz 

350660O 



Sn 

- Hz 

5262 530 

5088780 


SnClz 

- N 2 

97307 ® 

89.0*05® 

81 .6*800 

TINO3 

- Nz 

117 . 32*00 

109.83120 

99.5*300 

Zn 

- Hz 

753*770 

7475*30 
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SURFACE TENSIONS OF VARIOUS LIQUIDS 

The table below gives the surface tension of various liquids in dynes per centimeter. 
The nature of the gas in contact with the surface of the liquid is given in parenthesis 
following the name of the compound. The temperature in degrees centigrade is 
indicated by the superscript which accompanies the value in each case. 

The value /je (E otvos constant ^ , where d is the density of 

dt dt 

the substance, M is the gram formula weight, t the temperature and 7 is the surface 
tension in dynes per centimeter. 


Name 

Surface Tensi 

on in Dynes per Centimeter 

kE 

Acetal (air) 

23.25° 

21.6520° 

13.5* 00° 


Acetaldehyde 

22 . 4> 0® 

21 .220° 

17.050° 

1.8 

Acetal doxi me 

30.135° 

25.1800 

17. 8*^5° 

1.5 

Acetamide 

39.3®5° 

37.3*05° 

35.7*20° 

1.2 

Acetic acid (air) 

28.6^0® 

27.620° 

22.275° 

1.3 

Acetic acid (vapor) 

28.8^0® 

27.820° 

22.375° 


Acetic anhydride 

33.3*5° 

32.7200 

18.6* ^0° 

2.2 

Acetone (air or vapor) 

26 . 20® 

23.7200 

18.680° 

1.9 

Acetonitrile (air) 

30.6*0° 

29.3200 

20 . 290® 

1.5 

Acetonitrile (vapor) 

30.6*0® 

29.3200 

20.290° 


Acetophenone (air or vapor) 

39.820° 

33.375° 

22.8*75° 

2.2 

Acetylene (vapor) 

18-77.4 

16-70.50 

14-6Z.40 

2.4 

Allyl alcohol (air or vapor) 

27.60° 

25.820° 

19.295° 

1.5 

Anethole (air) 

37.6*0° 

36.620° 

19 6200° 

2.3 

Aniline (air) 

44.0*0® 

42.920° 

24 . 41 800 

2.1 1 

Anisole (air) 

36.4*0° 

35.220° 

28.080° 

2.3 i 

Ammonia 

23***® 

1834.*® 

1359® 

1.3 

/*o-Amyl acetate (air) 

26.60® 

24.720° 

17. 1*00° 

2.3 

/ao-Amyl alcohol (air) 

25.30® 

23.820° 

17^71000 

1.90 

Argon (vapor) 

13 2 * 880 

11. 9 *830 


2.0 

Benzene (air) 

31.60° 

28.920° 

21 .380° 

2.22 

Benzene (vapor) 

31.70° 

29.0220° 

18.8*00® 


Benzonitrile (air or vapor) 

40.2*0° 

39.120° 

29. 91000 

2.1 

Benzylamine 

39.520° 

36.545° 

33.175° 

2.1 

Bromine (air or vapor) 

45.00® 

41 .520° 

36.250° 

2.0 

Bromobenzene (air) 

37.7*0® 

36.520° 

27.2*00° 

2.19 

p-Bromotoluene (air) 

3243® 

26100® 

20*84® 


fao-Butyl acetate (air) 

24.75® 

23 . 320 ° 

14. 91100 

2.32 

n- Butyl alcohol (air or vapor) 

26.20° 

24.620° 

17.8*00° 

1.91 

/ao-Butyl alcohol (air) 

24.40® 

22.820° 

20.5500 

1.94 

n-Butyric acid (air) 

28.80® 

26.820° 

19.5* 00° 

1.6 

/ao-Butyric acid (air or vapor) 

27.10® 

25.220° 

17.9*00° 

1.6 , 

n-Butyronitrile (air) 

28.7*0® 

27.620° 

18. 2**0° 

1.7 1 

Carbon dioxide 

4.50° 

1.1620° 

0.0650° 


Carbon disulfide (air or vapor) 

35.30® 

32 . 320 ° 

26.580° 

2.1 

Carbon monoxide (vapor) 

12. 1-2030 

98-1 930 

8.7-188° 

2.0 

Carbon tetrachloride (air) 

28.0*0® 

26.820° 

20.275° 

2.21 

Carbon tetrachloride (vapor) 

28.2*0® 

27.020° 

17.3*00° 


Chloral 

3020® 

2097° 


2.2 

Chlorine 

31 -«oo 

1820° 

13500 

2.1 

Chlorobenzene (air) 

34.4*0° 

33.220° 

24.0*00° 

2.21 

Chlorobenzene (vapor) 

34.8*0® 

33.620° 

30.050® 


P-Chlorobromobenzene (air) 

3370 ° 

271 32° 

21*940 


Chloroform (air) 

28.5*0° 

27.120° 

21.780° 

2.1 

P-Chlorotoluene (air or vapor) 

3225® 

2679° 

19*51° 


o-Cresol (air or vapor) 

39.8*0® 

30.4*00° 

22.0*80® 

2.0 

m-Cresol (air or vapor) 

38.4*0® 

37 . 420 ° 

22.2*80° 

1.8 
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SURFACE TENSIONS OF VARIOUS LIQUIDS 


Name 

Surface Tension in Dynes per Centimeter 

kE 

p-Cresol 

36.720® 

34.050® 

29 . 31 00® 

1.7 

Cyclohexane (air) 

27100 

25.3200 

15.7*0° 

2.25 

Dibenzylamine 

41.1200 

38.4<5® 

35.175® 

2.9 

p- Dichlorobenzene (air) 

31680 

251170 

201 700 


Diethyl ketone (air) 

26.90® 

25.31 5® 

22. 2'*5® 


Diethyl oxalate (air or vapor) 

33.210® 

32.020® 

26.670® 


Diethyl sulfate (air) 

34. 6^3® 

32 . 532.50 

28.670® 


Diethylaniline 

34 . 715 ® 

34.220® 

24 . 9110 ® 


Dimethyl sulfate (air) 

40.11*° 

35.5550 

31.092® 


Dimethylamine (N 2 ) 

25.2-780 

20,2-23® 

17 . 75 ® 


Dimethylaniline (air) 

37 . 710 ® 

36.5620® 

27.6100® 

2.4 

Ethyl acetate (air) 

26 . 50 ® 

23.9200 

17 . 475 ® 

2.3 

Ethyl acetate (vapor) 

26 . 90 ° 

24.3200 

■j 4 _ 41000 

2.3 

Ethyl acetoacetate (air or vapor) 

34.80® 

32 . 520 ® 

25.090® 


Ethyl alcohol (air) 

24 . 050 ® 

22.2720® 

18.22700 

1.0 

Ethyl alcohol (vapor) 

22.75200 

20.1450® 

15.47100® 

1.3 

Ethyl benzoate 

37 . 50 ® 

35 . 520 ® 

30.075® 


Ethyl bromide (air or vapor) 

25 . 510 ® 

24. 220® 

21 . 5 *oo 

2.12 

Ethyl n-butyrate (air) 

26.15® 

24 . 5420 ® 

20 . 6 * 0 ® 

2.42 

Ethyl / 5 a-butyrate (air or vapor) 

24.85® 

23 . 2520 ® 

13.851100 

2.39 

Ethyl ether 

17.020® 

13 . 550 ® 

7.971000 

2.25 

Ethyl formate (air or vapor) 

26.20® 

23.620® 

16.0*0° 

2.1 

Ethyl iodide (air or vapor) 

30.610® 

29.4200 

22.4750 

2.2 

Ethyl mercaptan (air or vapor) 

25 . 40 ° 

24.010® 

22 . 520 ® 

2.1 

Ethyl propionate (air or vapor) 

25 . 95 ® 

24.220® 

15.51 000 

2.3 

Ethylamine (N 2 ) 

28 . 9-740 

23.2-21 5® 

20.39 90 

1.25 

Ethylbenzene (air) 

0 

0 

29.220® 

24,9600 

.... 

Ethylene bromide (air or vapor) 

40.0510® 

38.7520® 

28.41000 

2.2 

Ethylene chloride (air) 

33.610® 

32.220® 

24.0*0° 


Ethylene oxide (vapor) 

35.8-500 

29.2-10® 

24 . 320 ® 

1.8 

Formic acid (air) 

38.710® 

37.620® 

29.0100® 

0.9 

Furfural (air or vapor) 

43 . 520 ® 

40.9^00 

25 . 41 * 0 ® 


Glycerol (air) 

6320® 

59900 

521 500 


Glycol (air or vapor) 

490 ® 

47 . 720 ® 

42.3*0° 


Guaiacol (air) 

38. 661 0 5® 

31.978® 

21 . 3201 ® 

2.2 

Helium (vapor) 

0.353-271.60 

0. 239-270.10 

0.098-268.9 

1.0 

7 j-Hexane (air) 

20 . 50 ® 

18.420° 

13.468° 

2.26 

Hydrogen (vapor) 

2.88-258.40 

2.32-255.1 

1 .91 -252.7 

1 .36 

Hydrogen cyanide (air) 

19.110® 

18.21 7® 

17.225® 

1.1 

lodobenzene (air) 

40.31 5® 

39.7200 

30. 6’ 00® 

2.18 

Mesitylene (air) 

30.15® 

28.520® 

20.6100® 

2.2 

Methyl acetate (air or vapor) 

27 . 40 ® 

24.620® 

16.6*0® 

2.2 

Methyl alcohol (air) 

24 . 50 ® 

22.620® 

15 . 7100 ® 

1 .0 

Methyl n-butyrate <'air or vapor) 

26.1510® 

25.020® 

16.1100® 

2.3 

Methyl /^o-butyrate (air or vapor) 

24 . 910 ® 

23.820® 

17.6750 

2.3 

Methyl chloride 

19 . 50 ® 

17.810® 

16.2200 

2.00 

Methyl ether (vapor) 

21 -400 

00 

M 

0 

16-10° 

2.0 

Methyl ethyl ketone (air or vapor) 

26 . 90 ® 

24.6200 

18. 475 ® 


Methyl formate (air) 

28.00® 

25.020° 

23 . 530 ® 

2.09 

Methyl formate (vapor) 

28 . 30 ® 

25.1200 

13 . 04100 O 

2,09 

Methyl propionate (air or vapor) 

26.110° 

24.9200 

17.6*0® 

2,2 

Methylamine (N 2 ) 

29.2-700 

23.6-200 

22 . 2 - 12 ® 

1 .2 

Naphthalene (air or vapor) 

28.8127® 

24.0170® 

21 . 81 90® 


Neon (vapor) 

5.90-249® 

5.15-247® 

4.45-245® 

2.0 

Nitrobenzene (air or vapor) 

46.40® 

43.9200 

34.41000 

2.2 

Nitroethane (air or vapor) 

33.4100 

32.3200 

22.51 00® 

1.7 
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SURFACE TENSIONS OF VARIOUS LIQUIDS 


Name 

Surfacje Tension in Dynes per Centimeter 


Nitrogen (vapor) 

10 . 5-2030 

8 . 3-1930 

6,2-1830 

2.0 

Nitromethane (air) 

39.8®® 

36.820° 

26. IIO 00 


Nitrosyl chloride (vapor) 

34 . 5-330 

33-220 

30-5-5O 

1.46 

Nitrous oxide 

10.1-^50 

3 . 41 0 ° 

1 . 7520 ° 


n-Octane (air or vapor) 

23 800 

21 .820° 

17.960° 

2.3 

Oxygen (vapor) 

18 . 3-2030 

15 . 7-1930 

13.2-1830 

1.92 

Paraldehyde (air) 

27 . 55 ° 

25.9200 

14.51240 

2.6 

Phenetole (air) 

32.7200 

24 . 21000 

16.8170° 

2.4 

Phenol (air or vapor) 

40.9200 

34.4800 

26 . 81 500 

1.85 

Phenyl isothiocyanate (air or vapor) 

42.5130 

41.6200 

32.41000 

2.4 

Phosphorus oxychloride (air or vapor) 

33.4100 

32.2200 

24.1850 

2.2 

Piperidine (air) 

32.650° 

30.2200 

20.41050 

2.1 

Propionic acid (air or vapor) 

27 . 710 ° 

26.7200 

20.880° 

1.5 

Propionitrile (air or vapor) 

28.310° 

27.2200 

19 4900 

1.6 

n-Propyl acetate (air or vapor) 

26 . 60° 

24.3200 

1 5 61 ooo 

2.3 

n-Propyl alcohol (air) 

25.9-5° 

23.820° 

20 . 560° 

1.3 

i 5 o-Propyl alcohol (air or vapor) 

22.85° 

21 .7200 

17.080° 

1.1 

n-Propyl formate (air or vapor) 

26.80® 

24.5200 

15.51000 

2.2 

n-Propylamine (air) 

23 . 510 ° 

22. 4200 

19.4450 

1.9 

p-fso-Propyltoluene (air) 

29 . 55 ° 

28. 1 20° 

20.71000 

2.3 

Pyridine (air) 

40.8®° 

38.020° 

26 . 41 ooo 

2.3 

Quinoline (air) 

45.020° 

35,81000 

25 , 12000 

2.4 

Thiophene (air) 

36.20° 

33.1200 

24,380° 

2.04 

Thiophenol (air) 

41 . 010 ° 

39.820° 

31 . 3900 

2.0 

Toluene (air) 

30 . 740 ° 

28.4320° 

19 . 39100 ° 

2.2 

Toluene (vapor) 

28 . 520 ° 

25.050O 

16.3130° 

2.2 

o-Toluidine (air or vapor) 

42 . 30 ° 

40.0200 

31 . 21000 


Triethylamine (air) 

22 . 90 ® 

20 . 920 ° 

13.7900 

2.37 

Trimethylamine (N^) 

24.8-73° 

20.2-320 

17 . 4-40 

1.65 

Tripalmitin (air) 

29 . 555.70 

27.287.60 

25 . 3115.30 

5.4 

Tri phenyl methane 

33.8108 70 

24. 5208.20 

15 , 4335.50 

2.1to1.5 

j 5 o-Valeric acid (air or vapor) 

26.1615° 

25.33200 

2O.48O0 

1.7 

Water (see special table) 
m- Xylene (air or vapor) 

31 . 1 50 ° 

28.9020O 

20.461000 

2.25 

P- Xylene (air) 

29.925° 

28.37200 

24. 260° 


SURFACE TENSION OF WATER 
Temperature in Degrees C. 




Surface Tension 

in Dynes/cm. 

71 .1830° 

52.84130° 

70.3835° 

kE 

69.5640° 

1 . 0325 ° 

68.74450 

1 .0770° 

67.9150° 

1 .18100° 

66.1860° 

64.4270° 

62.61800 

60.7590° 

58.85100° 

56. 89110° (vapor) 
54.891 20 ° 

1 . 271 20 ° 


Surface Tension in Dynes/ cm. 

76.96-8° (air) 

73 . 051 8° 

76.42-5° 

72.9019° 

75.640° 

72.7520° 

74.925° 

72.5921° 

74.2210° 

72.4422° 

74 . 0711 ° 

72.2823° 

73 . 931 2 ° 

72.1324° 

73.781 3° 

71 . 9725° 

73.6414° 

71 . 8226° 

73.491 50 

71 . 6627° 

73.34i«° 

71 . 5028° 

73.19170 

71.3529° 

i 
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SURFACE TENSION OF AQUEOUS IN- 


The table below gives values for the surface tension of various inorganic aqueous 
solutions of dilFerent concentrations. The concentrations are shown in the super- 



Formula 

Surface Tension in Dynes ] 

per Centimeter 

1 

AgNOa ( 20 ®) 

73.390-5M 

73.98i*0M 

76.062*om 

2 

BaCl 2 ( 20 °) 

72,940.05M 

73. 080*1 M 

73.530*25M 

3 

CaCl 2 (25®) 

72. 320.1 M 

73 490 * 5 M 

75.171*0“ 

4 

CdClz ( 20 °) 

73.650*5M 

74 . 451 . 0 M 

76.852*5M 

5 

CUSO 4 ( 20 ®) 

73 . 1 20 . 2 M 

73.670*5M 

74.581-oM 

6 

HCI(20®) 

72.590.5M 

72.471*om 

72.272-om 

7 

H NO 3 ( 20 °) 

72.10.7M 

71 .6i*5M 

7 O. 92 . 8 M 

8 

HiOjdS”) 

73.374.3M 

73.829*5M 

74.2815*0M 

9 

KBr(20°) 

73 420.5M 

74.071*om 

74 . 741 . 5 M 

10 

Kz 003 ( 20 °) 

74.210.5M 

75.731*om 

79.072*om 

11 

KI(20®) 

73.1 70 . 5M 

73.601*om 

74.011*5“ 

12 

KNO 3 ( 20 °) 

72.780.02m 

72. 860*1 M 

73.260*5“ 

13 

KOH(18®) 

73 . 940 . 5 M 

74.831-om 

75.72i.5M 

14 

Li Cl (20°) 

73.560*5M 

74.381-OM 

75.181*5“ 

15 

Mg 012(20°) 

72.920.05M 

73. 070*1 M 

73.530*2 5“ 

16 

MQSO 4 ( 20 °) 

72.830.025M 

72.900*05M 

73.010*1“ 

17 

MnCizdS®) 

74 . 540 . 5 M 

76.021-OM 

78.972*0“ 

18 

NH4CI(20°) 

72. 91 0.1 M 

73.460*5M 

74.141*0“ 

19 

NH4N03(20°) 

73.250*514 

73.75i*0M 

74.652*0“ 

20 

NH40H(18°) 

71 . 80-5M 

70.81-oM 

67.93*0“ 

21 

(NH4)2S04(20°) 

73.840.5M 

74.921*om 

77 .lO 2 .OM 

22 

Naz 003 ( 20 °) 

73.400-25M 

74.030*5M 

75.401*0“ 

23 

NaCI(20°) 

72. 920*1 M 

73.570*5M 

74.391-0“ 

24 

Na2Cr04 (30°) 

72. 60*51 M 

77.3^*95M 

82.63*31“ 

25 

NaNOa (20° • 

72. 870*1 M 

73.350-5M 

73.951*0“ 

26 

NaOH(18°) 

74 . 40 .. 7 M 

75.91*5“ 

83.15*0“ 

27 

NazSzOa (40°) 

71.10.49M 

72.4i*0M 

78.93*04“ 

28 

SrClz ( 20 °) 

72 . 930*0 5M 

73.100*1“ 

73 . 570 . 2 5M 

29 

Zn(NO3)2(40°) 

/I .10.6M 

72.61*1“ 

77.42.8M 

30 

ZnS04 ( 20 °) 

73.250*25M 

73.730*5M 

74.711*0“ 


FORMULAS RELATING SURFACE TENSION 
In the following table, 7 is the surface 
temperature in degrees absolute; Tc is th(L 

/ 7 ’ \i.2a 

Beiizene: 7 (vapor) «» 71.926 f 1 — — j ± 0.2, from 0®C. to Tc 

p-Bromotoluene: 7 (air) *■ 66.46 ^1 — 

/ T \i ts, 

Carbon dioxide: 7 = 75 f 1 ^ I 

/ T’ \1.28 

Carbon tetrachloride: 7 (vapor) = 67.671 1 1 — ± 0 . 2 , from 10®C. to 270®C. 

( T \ 11* 

1 7p-) 

p-Chloroaniline: 7 (air) = 81.37 ^1 — 

Chlorobenzene: 7 (vajwr) = 72,20 ^1 — ± 0 . 2 , from 10®C. to 333®G. 

/ T \ 

p-Chlorobromobenzeiie: 7 (air) = 71.83 1 1 — 

/ 7 ’ \ 1.2 

p-Chloroiodobeiizene: 7 (air) =» 74.71 (1 — 
p-Chloronitrobenzene: 7 (air) — 78.68 ^1 — 

( T \ 

1 — ) 
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ORGANIC SOLUTIONS AGAINST AIR 


script and are expressed in moles per kilogram of water. The temperature in degrees 
Centigrade is given in parenthesis after the formula. 
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SURFACE TENSION OF AQUEOUS 

The table below gives values for the surface tension of various organic aqueous 
solutions of different concentrations. The concentration is indicated directly below 


Acetic acid 
(30°C) 
Acetone 

(25°C) 

£*o-Amyl alcohol 
(15°C) 

n-Butyl alcohol 
(20°C) 

£so- Butyl alcohol 
(15°C) 

n-Butyric acid 
(25°C) 

/»o-Butyric acid 
(25°C) 

n-Caproic acid 
(19°C) 

f9o>Caproic acid 
(la^’C) 

Chloroacetic acid 
(25°C) 

Ethyl alcohol 
(25'’C) 
Formic acid 
(30° C) 
Glycerol 

(18°C) 

Glycol 

(15°C) 
Maleic acid 
(20°C) 

Malic acid 
(20°C) 

Methyl alcohol 
(30° C) 

Methyl propionate 
(15°C) 

Octyl alcohol 
(20°C) 
Phenol 

(20° C) 

Propionic acid 
(25° C) 

n-Propyl alcohol 
(15°C) 

;50“Propyl alcohol 
(15°C) 
Propylamine 
(15°C) 
Pyrocatechol 
(20°C) 
Pyrogallol 
(20°C) 
Resorcinol 
(20°C) 
Succinic acid 
(20°C) 
Sucrose 

(20°C) 

n- Valeric acid 
(25°C) 

/«o-Valeric acid 
r25°C) 


Surface Tension 


67.98 

1 . 000 % 

55.45 

5% 

57.0 
0.249% 

72.8 

0.0244% 

65.6 
0.249% 

69 

0.14% 

69.6 

0 . 10 % 

70 

0.00212ML 

71 

0.0016ML 

66.40 

3.35% 

60.79 

2.72% 

70.07 

1 . 00 % 

72.90 

5% 

73.27 

0.125ML 

72.6 

0.169% 

72.6 

0.154% 

68.44 

1 . 011 % 

71 .72 
0.0078ML 

72.8 

1 .009% 

72.6 
0.024% 

64.5 
0.988% 

70.76 
0.0313ML 

70.77 
0.0313ML 

70.39 

0.03125ML 

72.1 
0.03ML 

71.7 
0.1ML 

72.1 

0.03ML 

72.5 

0.0922% 

73.30 

10 % 

65.0 

0 . 11 % 

63.7 
0.15% 


in Dynes per 


60.11 
5.001 % 
48.94 
10 % 

49.3 
0.5% 

72.4 
0.0487% 

53.0 

0.99% 

65 

0.31% 

62.6 

0.43% 

63 

0.0064ML 

67 

0.0036ML 
61 .22 
7.70% 
54.87 
5.21% 
66.20 
5.00% 
72.85 
10 % 

73.02 
0.25ML 

72.4 
0.338% 
72.4 
0.320% 
65.32 
2.500% 
70.29 
0.0156ML 
71 .8 
1.998% 

71 .3 
0.118% 

59.8 
1.914% 

68.64 

0.0625ML 

68.56 

0.0625ML 

68.43 

0.0625ML 

71.7 

0.05ML 

70.4 
0.2ML 

70.6 
0.10ML 

72.4 
0.184% 

73.75 

20 % 

58.7 
0 . 22 % 

56.9 
0.34% 


Centimeter 


54 

10 

41 

20 

41 

0 

67 

0 

45 
1 

60 

0 

49 

1 

58 

0 

60 

0 

58 

10 

46 
11 
62 
10 
72 
20 
72 

0 

72 

0 

72 

0 

54 

9 

67 

0 

69 

2 

66 

0 

49 

5 

65 

0 

65 
0 

64 
0 

66 
0 

65 
0 

66 
0 

72 

0 

74 

30 

53 

0 

45 

1 


.56 

. 01 % 

.11 

% 

.1 

.99% 

.2 

.1954% 

.4 

.96% 


. 0081 M L 

.91 

.09% 

.03 

. 10 % 

.78 

. 00 % 

.40 

% 

.36 

.5ML 

.0 

.673%, 

.1 

.645% 

.60 

. 994 % 

.75 

.0313ML 

.0 

.96% 

.5 

.471% 

.1 

.84% 

.08 

.125ML 

.21 

.125ML 

.09 

.125ML 

.8 

.20ML 

.7 

.5ML 

.8 

.40ML 

.2 

.369% 

.15 

% 

.5 

.38% 

.3 

.03% 
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ORGANIC SOLUTIONS AGAINST AIR 

the corresponding surface tension. These concentrations are expressed in percents when 
so designated, or in moles per liter of solution in which case they are marked ML. 



Surface Tension 

in Dynes per Centimeter 



47.72 

40.68 

34.26 

26.58 

1 

20.09% 

40.11% 

69.91% 

100% 


35,98 

30.38 

26.75 

23.04 

2 

30% 

50% 

76% 

100% 


36.0 

32.3 

23.0 


3 

1.48% 

1.96% 

100% 



56.0 

48.1 

40.4 

28.6 

K1 

0.772% 

1.538% 

3.105% 

5.927% 

■I 

40.3 

34.0 

28.0 

22.9 


2.91% 

4.76% 

7.41% 

100% 

H 

42 

33 

28 

27 


3.83% 

8.63% 

24.96% 

79.38% 

■1 

37.3 

29.8 

27.3 

26.5 

B 

5.66% 

11.69% 

18.95% 

69.93% 


49 

40 

34 

31 

8 

0.0212ML 

0.0425.Vii. 

0.068ML 

0.085ML 


51 

41 

36 

31 

9 

0.0183ML 

0.0411ML 

0.0616ML 

0.0924ML 


50.34 

47.68 

46.81 

45.09 

10 

31 .54% 

49.97% 

60.01% 

72.11% 


37.53 

29.63 

23.64 

22.03 

11 

20.50% 

40.00% 

87.92% 

100% 


57.92 

51.97 

42.09 

36.51 

12 

20.00% 

40.00% 

80.01 % 

100% 


69.9 

65.8 

63.8 

63.4 

13 

50% 

85% 

98% 

100% 


70 94 




14 

1 .OML 





71 .4 

70.5 

69.1 

66.8 

15 

1 .338% 

2.641 % 

5.13% 

9.67% 1 


71 .5 

70.7 

69.3 

67.1 

16 

1 .28% 

2.54% 

4.92% 

9.29% 


46.05 

36.09 

26.03 

21 .76 

17 

20.00% 

39.98% 

80.03% 

100% 


63.87 

58.39 

51.28 

41 .61 

18 

0.0625ML 

0.125ML 

0.25ML 

0.5ML 


67.1 

58.6 

50.5 

41 .8 

19 

, 3.89% 

7.46% 

13.6% 

21.9% 


Sei.i 

54.0 

46.0 

42.3 

20 

0.941% 

1 . 881 % 

3.755% 

5.623% 


43.9 

36.4 

29.7 

25.6 

21 

9.82% 

21 .71 % 

73.92% 

99.99% 


59.34 

51.94 

43.59 


22 

0.25ML 

0.5ML 

1 .OML 



60.37 

53.66 

46.58 


23 

0.25ML 

0.5ML 

1.0ML 



59.55 

53.03 

46.68 


24 

0.25ML 

0.5ML 

0.1ML 



62.4 

59.7 

55.7 

51.6 

25 

0.40ML 

0.60ML 

l.OML 

2. OML 


62.4 

60.0 

56.1 

53.8 

26 

0.75ML 

1.00ML 

1.50ML 

2.00ML 


64.4 

61.1 

58.6 

57.1 

27 

0.75ML 

1 .5ML 

3. OML 

6. OML 


71.7 

71.0 

69.7 

68.1 

28 

0.732% 

1.45% 

2.86% 

5.55% 


74.85 

76.45 



29 

40% 

55% 




42.0 

32.1 

25.4 

26.5 

30 

0.83% 

2.34% 

87.04% 

98.91 % 


34.6 

29.2 

24.6 

24.9 

31 

2.54% 

4.24% 

89.37% 

99.77% 
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INTERFACIAL TENSIONS 

The table below pves values for the interfacial tensions (7/) in dynes per centi- 
meter, between various compounds and either water or mercury. The temperature 
in degrees Centigrade is indicated in each case by a superscript. 


Name 

y ^ dynee 
* cm 


Name 

y . dynes 
' cm 

/so- Amyl alcohol — H 2 O 

5.0’«° 


Ethylene bromide — HzO 

36.54200 

/so-Amyl butyrate — H 2 O 

23 . 020® 


Ethylene bromide — Hg 

326200 

/so-Amyl chloride — H 2 O 

15.44200 


n- Hexane — H 2 O 

51 . 1 200 

Aniline — H 2 O 

5.77200 


n- Hexane — Hg 

378200 

Aniline — Hg 

341 200 


lodobenzene — H^O 

41 .84200 

Anisole — H 2 O 

25.82200 


Mercury — H 2 O 

375200 

Benzal deh y de — H 2 O 

15.51 200 


Mesitylene — H 2 O 

38.7200 

Benzene — H 2 O 

35.00200 


Methyl iodide — Hg 

304200 

Benzene — Hg 

357.2200 


Methylene chloride — H 2 O 

28.31200 

Benzyl alcohol — H 2 O 

4 . 7522.50 


Methylene chloride — Hg 

342.5200 

Bromobenzene — H 2 O 

39.82200 


Nitrobenzene — H 2 O 

25.66200 

o-Bromo toluene — H 2 O 

41 .15200 


Nitrobenzene — Hg 

350.5200 

/so-Butyl alcohol — H 2 O 

2.1180 


Nitroethane — Hg 

378200 

/ao-Butyi alcohol — Hg 

342.7200 


Nitrome thane — H 2 O 

9.66200 

/so-Butyl chloride — H 2 O 

24.43200 


o-Nitrotoluene — H 2 O 

27.19200 

ler/.-Butyl chloride — H 2 O 

23.75200 


n-Octane — H 2 O 

50 . 8200 

Butyronitrile — H 2 O 

10.38200 


n-Octane — Hg 

374.7200 

Carbon disulfide — H 2 O 

48.36200 


n-Octyl alcohol — H 2 O 

8. 5200 

Carbon disulfide — Hg 

336200 


sec.-Octyl alcohol — Hg 

359.0200 

Carbon tetrachloride — H 2 O 

45200 


Oleic acid — H 2 O 

15.6200 

Chlorobenzene — H 2 O 

37.41200 


Oleic acid — Hg 

322200 

Chloroform — H 2 O 

32,820® 


/so-Pentane — H 2 O 

49.64200 

a-Chloronaphthalene — H 2 O 

40.74200 


Phenetole — H 2 O 

29 . 4200 

p-Cymene — H 2 O 

34.61200 


n-Propyl alcohol — Hg 

368200 

Diethyl carbonate — H 2 O 

12.86200 


Styrene — H 2 O 

35.48^9® 

Di pro pyl ami ne — H 2 O 

1.66200 


Toluene — H 2 O 

36.1250 

Ethyl aloohol — Hg 

364200 


Toluene — Hg 

359200 

Ethyl bromide — H 2 O 

31 .20200 


/so- Valeric acid — H 2 O 

2.73200 

Ethyl ether — H 2 O 

10.7200 


0 - Xylene — H 2 O 

36.06200 

Ethyl ether — Hg 

379200 


p- Xylene — H 2 O 

37.77200 

Ethyl mercaptan — H 2 O 

26.12200 


0 - Xylene — Hg 

359200 

Ethyl oieate — H 2 O 

21 .34200 


m- Xylene — Hg 

357200 

Ethyl propyl ketone — H 2 O 
Ethylbenzene — H 2 O 

13.58200 

31 .35’ 7.50 


p- Xylene — Hg 

361 200 
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VISCOSITY 


The viscosity of a substance is the 
shearing resistance of a liquid film which 
separates two horizontal plates, one of 
which is being moved across the other. 
The absolute viscosity of a substance is 
the force in dynes which wdll move one 
square centimeter of a plane surface with 
a speed of one centimeter per second 
relative to another parallel plane surface 
from which it is separated by a layer of 
the substance one centimeter thick. 
This may be expressed by the following 
formula: 

. force X film thickness 

viscosi y plate X velocity 

The unit of absolute viscosity is the 
poise which is equal to one dyne second 
per square centimeter. That is, when 
two plates have a shearing area of 1 
square centimeter and a film thickness 
of 1 centimeter, if a force of one dyne is 
required to maintain a velocity of 1 
centimeter per second, the fluid is said to 
have a viscosity of 1 poise. Since the 
poise {rj) is sucli a large unit it is generally 
more convenient to use the millipoise 
(1/1000 poise) or, in the case of gases, the 


micropoise (1/1,000,000 poise). Fro* 
quently the viscosity of a liquid is 
expressed in terms of specific viscosity, 
which is its absolute viscosity compared 
with that of water at the same tempera- 
ture. If the temperature in question is 
20°C. the specific viscosity equals the 
viscosity in centipoises (1/100 poise) 
since the viscosity of water at 20 °C. is 
approximately 1 centipoise. 

The kinematic viscosity of a substance 
is the ratio of the absolute viscosity to 
the density of the substance at the 
temperature of measurement. The unit 
of kinematic viscosity is the stoke and 
is equal to that possessed by a fluid 
which has a viscosity of one poise and a 
density of one gram per cubic centi- 
meter. 

Of special importance in the field of 
lubrication are the so-called kinematic 
viscosimeters which measiu-e the time in 
seconds for a given volume of liquid to 
flow through a definite orifice at some 
specified temperature. See special table 
for conversion of kinematic viscosity in 
centistokes to Saybolt, Redwood, and 
Engler viscosimeter values. 


VISCOSITY OF VARIOUS LIQUIDS 


In the table below is given the viscosity of various liquids in millipoises ( 1000 t 7 ) 
at the temperature in degrees Centigrade as indicated by the superscript. 

Values in millipoises may be converted to centistokes by dividing by lOds where 
d‘ is the density of the substance at the same temperature t. 


Name 

IOOOt, 

Acetaldehyde 

2.7510® 

2.52110O 

2.30720° 

Acetamide 

13 21050 

10. 6’ 200 

Acetanifido 

22. 2’ 200 

19.01^00 

Acetic acid 

12.22200 

10.396300 

7.956*00 

4. 24411 oo 

Acetic anhydride 

12.4480° 

9.065200 

6. 991^00 

3 0791 300 


Name 

1000 1, 

Acetone 

4 . 0130 ° 


3.311200 


2. 561 500 

Allyl alcohol 

21 . 4530 ° 


13.632200 


4.I37900 

Ailyi bromide 

6.2580° 


5.037200 


4.192^00 


3.279700 

Allyl chloride 

4 . 1270 ° 


3.374200 


2.825^00 
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VISCOSITY OF VARIOUS LIQUIDS 


Name 

lOOOv 

Ally) iodide 

9.3580° 

7.33820° 

5 . 972^00 

3 652*000 

Ammonia 

2.66 33.50 

Amyl acetate 

8,055^5° 

Amyl alcohol 

89.220° 

62.34* 0° 

40.0423° 

Aniline 

60.23*2° 

44.6720° 

29.332° 

15.5560° 

Anisole 

10.8920° 

7.409'*s° 

Benzene 

9.000° 

7.57*0° 

6.4720° 

5.6130° 

4.3650° 

3.50270° 

Benzo trichloride 

30.7* 0° 

25.5* 7° 

Benzyl acetate 

13.99^5° 

Benzyl alcohol 

55.8220° 

30.0845° 

Benzyl benzoate 

84.5425° 

Bismuth 

16.202*3° 

15.25330° 

14.55365° 

Bromine 

12.5410-56° 

10.466* 6-16° 

9.4626° 

7.21156.41° 

Bromobenzene 

15.66 0.1° 

11 .2321-9° 
8.5343-6° 
3.85*42-5° 

/m>> B utyl acetate 

7,0420° 

3.6678-1° 

2. 163*30-9° 
1,426*83-8° 

M-Butyl alcohol 

51 , 8560° 

29.4820° 

17.81640° 

4.602**0° 

Butyl alcohol 

80.3840° 

39.06820° 

21 . 22340° 

5.270*00° 

/er/.- Butyl alcohol 

58,8822.4° 

23.6937-2° 

6.4977-1° 

Butyl bromide 

8.2770° 

6 . 43320 ° 

5.17940° 

3.26090° 


Name 

IOOO 77 

/ 50 -Butyl chloride 

5.8780° 

4.61720° 

3 . 72940 ° 

3.09060° 

Butyl formate 

6.9120° 

/5o- Butyl iodide 

11 .6640° 

8 . 75320 ° 

6.97040° 

3.496*20° 

n-Butyric acid 

22.8550° 

15.40220° 

11 . 20540 ° 

3.230*60° 

/so- Butyric acid 

18.8680° 

13.17520° 

9.80440° 

3.258*50° 

Caproic acid 

32.01 20 ° 

Carbon dioxide 

0 . 9255 ° 

(Under the pressure 

0.852*02° 

of its saturated vapor) 

0.784* 5° 
0.71220° 

0.6252 5° 

0 . 53929 ° 

0.32131-1° 

4.3620-4° 

Carbon disulfide 

3.763* 9-940 

3.16745-96° 

3.3670-6° 

Carbon tetrachloride 

9.57821-21° 

7 92835 - 21 ° 

4.05699-6° 

Castor oil 

329506-5° 

10272*9-6° 

224540 . 6 ° 

Chlorobenzene 

10.500-3° 

8 . 0320 . 1 ° 

6 . 3740.20 

3 20*23.6° 

Chloroform 

7.86* 0 ° 

6 . 990 ° 

5.6320° 

4.6440° 

3.8960° 

o-Chlorophenol 

22.5045° 

m-Chlorophenol 

47.2245° 

p-Chlorophenol 

60.1845° 

Copal lac 

480022-2° 

o-Cresol 

35.0645° 

m-Creaol 

184.2320° 

50 . 5745 ° 

/o-Cresol 

56.0745° 

Cyclohexane 

10.3*7° 

9 . 322 ° 

8.627° 

7.5**® 
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VISCOSITY OF VARIOUS LIQUIDS 


Name 

IOOO 77 

Lead chieride 

65 324980 
40.205380 

29.56608° 

Lithium nitrate 

55.92590 

45.02840 

29.43440 

Menthol 

68.934.90 

Mercury 

18. 68-21 

16.84C® 

15.47200 

14.83400 

13.6062.90 

12.9979.40 

12.60080 

11.711240 

10.921540 

10.18196.70 

9.86237.80 

9.615262.50 

9.183314.70 

Methyl acetate 

4.8370O 

3.880200 

3 202400 

2.929500 

Methyl alcohol 

8.080° 

6.901 0° 

5.9320° 

4 4940° 

3.496O0 

Methyl benzoate 

20.59200 

Methyl n-butyrate 

7.6250O 

5.795200 

4.58540O 

2.6471000 

Methyl / 50 -butyrate 

6.7640O 

5.228200 

4.190400 

2.648900 

Methyl ethyl ketone 

5.42900 

4.284200 

3.49040O 

2.482800 

Methyl formate 

4.35500 

3.548200 

3.253300 

Methyl iodide 

6.05500 

5. 001 200 

4.240400 

Methyl propionate 

5.8660° 

4.597200 

3.748400 

2.861700 

Methyl propyl ketone 

6.47700 

5.056200 

4.096400 

2.465100° 


Name 

lOOOn 

Methyl sulfide 

3 . 5990 * 27 ° 

3.00820-1 90 
2.64935*81° 

Methyl valerate 

7.1 3200 

Methylaniline 

20.225° 

10.8455° 

Methylene chloride 

5.400-46° 

4.41420-53° 

3.80237-51° 

Nitric acid 

22 . 750 ° 

17.7010° 

Nitrobenzene 

28.210° 

19.820° 

15 . 535 ° 

Nitrogen dioxide 

5 . 3490 ° 

4.7661 0 ° 
4 . 27520 ° 

o-Nitrophenol 

23 . 4345 ° 

Nonane 

6 . 1922-30 

Nonylic acid 

83 . 19200 

Octane 

7.0600° 

6 . 15910 ° 

5.41920° 

4.82830° 

4.32840° 

3.55160° 

2.97180° 

2.1601 20° 

Octyl alcohol 

89.4720° 

Octylic acid 

57 . 4920 ° 

Olive oil 

10081 5*6° 


37737 * 9 ° 

15465-7° 


701 00° 

Paraffin oil 

101818° 

Pentadecane 

28.1422° 

Pentane 

2.8940° 

2 . 39520 ° 

2.20030° 

Phene tole 

12.6220° 


8 . 24945 ° 

Phenol 

127.441 8 . 3 ° 


60.2435° 

34.2150° 

13.1419° 

Phenyl acetate 

17 . 9945 ° 

Phenyl ethane 

6.0762 5° 

Potassium dichromate 

133 . 9397 ° 


93.8457° 

66.45070 

Potassium nitrate 

29.70333° 

24.42373° 

20.07413° 

Propionic acid 

15.2140° 

1 1 . 02220° 


8.451 40° 
3.308140° 
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VISCOSITY OF 

VARIOUS LIQUIDS 

Name 

lOOOv 


Name 

lOOOi; 

'Tetradecane 

21.3121*9° 


Undecane 

9.4722.70 

Thiophene 

8. 7120*240 


Urethane 

9.I61050 


6.43222*50 



7 . 1 51 200 


3.52882*530 


n- Valeric acid 

22 . 3620° 

Tin 

16.78230° 



12.550° 


16.642960 


n- Valeric acid 

9 79700 


14.213570 


/5o- Valeric acid 

24.1120° 


13.11389° 


Water (see special table) 


Toluene 

7.7190° 


Wool fat, neutral 

167265*70 


5.90320O 



314100° 


4.713400 


o- Xylene 

1 1 . 0490° 


3.87460O 



8.10220° 


2. 588110° 



6.27040° 

Tri decane 

15.5023.30 



4.16800° 

Triethyl amine 

7.726-33.50 



2.626140° 


3.6325° 


m- Xylene 

8.0590° 

Trimethylamine 

3.208-33.50 



6.20020° 

Turpentine 

22.480° 



4 . 970^® 

3.45580° 


17.8310° 



2.418130° 


14.8720° 


p- Xylene 

7.38510° 


12.7230° 



6.47520° 


10.7140° 



5.13440° 


8.2160° 



3.51980° 


6.7180° 



2.424130° 


VISCOSITY OF GASES AND VAPORS 

In the table below is given the viscosity of various gases and vapors in micro- 
poises (»? X 10® ) at the temperature in degrees Centigrade as indicated in each case by 
the superscript. 


Name 

V 

X106 

Acetone 

72 

50° 


78 . 

01 8° 


94, 

271 00° 


125 

7212.50 

Acetylene 

94. 

30° 

Air 

24- 

-1450 


87 

-98° 


147 

-49.70 


170, 

,90° 


175 

.910° 


180. 

.820° 


185, 

.630° 


190 

4^ 

0 

0 


195. 

150° 


199. 

760° 


208. 

0 

0 

CO 

CD 


217. 

51 000 


238. 

51 50° 


258. 

2200° 


277. 

02500 


294. 

6300° 


311, 

33500 


327. 

74000 


Name 

5 

X106 

Air 

343 

34500 


358, 

35000 

Ammonia 

67. 

2 78.5° 


92. 

60° 


108. 

020° 


130. 

31000 

Argon 

73. 

56-183.2° 


138. 

Q-l 04.40 


169. 

7-6O.2O 


210. 

40° 


216. 

312.30 j 


221 . 

023° 


270. 

299.6° 


323. 

1183° 

Arsine 

145. 

80° 


198. 

1100° 

Benzene 

70. 

900 


75. 

91 6.8° 


100. 

770.10 


117. 

6100° 


124. 

721 2.50 

Bromine 

151 . 

112.8° 


170, 

565.70 
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VISCOSITY OF GASES AND VAPORS 


Naxae 

nXlOe 

Hydrogen 

84.90® 

92.315° 

93.120° 

97.653.40 

104. 61 00.50 

121 .5182.40 

139 23020 

Hydrogen bromide 

181 .918*7° 

234. 4100.20 

Hydrogen chloride 

137 . 90 ° 

156.020° 

182.21000 

Hydrogen iodide 

185.720.60 

238.31 00.20 

Hydrogen sulfide 

116.60° 

124.117° 

158.7100° 

Iodine 

184.3124° 

203.81 700 

219.8205.40 

239.7247.10 

Krypton 

233 . 40 ° 

240.510.6° 

245 . 91 6.30 

306 . 31 00 ° 

Mercury 

4942730 

551 31 30 

6413690 

654380° 

Methane 

35 1 - 181.60 

76.7-78.40 

103 . 50 ° 

120 . 120 ° 

136.3100° 

Methyl acetate 

101 . 51 00 ° 

135.9212-5° 

Methyl bromide 

103.60° 

Methyl chloride 

93.6-1 5.30 

102.^00 

11620° 

138.459-1® 

170.6182-40 

213.93020 

Methyl /ao-butyrate 

75.4240 

99. 965.50 

1 12 . 2100 ° 

Methyl ether 

90 . 50 ° 

10220 ° 

109.255-85® 

Methyl ethyl ether 

102.91000 

Methyl formate 

92.3200 

135.2100° 

Methyl propionate 

9499.80 

Neon 

298.10° 

3081 3-8° 

365.21000 

Nitric oxide 

1780° 


Name 

77 X 106 

Nitric oxide 

18620° 

Nitrogen (chemical) 

66 - 1 91.50 
156.3-21.5° 

167.40° 

173 . 713.90 

18420° 

189.453.5° 

212100 ° 

2461 82.7° 

Nitrogen (atm.) 

169.50° 

174.41 5° 

213 . 4101 - 1 ° 

246.4183° 

Nitrous oxide 

124 . 9 - 21 . 5 ° 

136.20° 

149.825° 

160.653.6° 

173 . 975 . 8 ° 

182.9100.3° 

216.1183.1° 

261 .0289.9° 
307.3^13-6° 

Oxygen 

65-1 91 . 1 ° 

112.8-129-8° 

145-78.7° 

169.3-35.50 

1920° 

201 . 415 ° 

20620° 

21653.5° 

248.559.74° 

288.5185.8° 

/so-Pentane 

88 . 51 00 ° 

116 . 421 2.50 

Phosphine 

106.10° 

112.01 5 ° 

143.8100° 

Propionic acid 

118139.8° 

Propyl acetate 

74 . 315 ° 

95 , 477 . 8 ° 

1 09 . 61 00° 

n-Propyl alcohol 

9399 . 9 ° 

/so-Propyl alcohol 

10959.8° 

n-Propyl ether 

78.891 00.1° 

*ao-Propyl ether 

84.24100.2° 

Propyl formate 

9299.90 

Radon (Niton) 

212 . 40 ° 

Silane (SiH 4 ) 

112 . 415 ° 

142.4100O 

Sulfur dioxide 

1170 ° 

124.218® 

161.6100° 

Water vapor 

90 . 40 ° 

97 . 520 . 6 o 

100.628-9° 

1 271 00 ° 

145151-2° 
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Name 

nXlOfi 




nxio® 

Water vapor 

168207.10 




218’o*9° 


190261.30 




222.2’ 5-3° 

Xenon 

210.70° 




282. 7’ 00-’° 


VISCOSITY OF AQUEOUS SOLUTIONS AT 20° 

c 




Viscosity in millipoises 

1 

Formula 

1 . 0 Molar 

0.-5 Mola 

r 0.2.5 Molar 

0.125 Molar 0.0625 Molar | 

BaCIa 

13.156 

11.530 

10.800 

10.467 

10.310 

Ba(N03)2 



10.661 

10.388 


CaClz 

13.320 

11.660 

10.843 

10.500 


Ca(N03)2 

13.062 

11.536 

10.786 

10.402 


KCI 

10.095 

10.116 

10.135 

10.138 

10.140 

KNO3 

10.056 

10.104 

10.127 

10.130 


MgCIa 

13.503 

11.785 

10.925 

10.530 


Mg(N03)2 

13.896 

11.910 

11.016 

10.588 


NaCI 

11.225 

10.620 

10.385 

10.261 

10.201 

NaNOi 

11.200 

10.583 

10.334 

10.226 


SrCia 

13.300 

11.628 

10.831 

10.481 


Sr(N03)2 

12.876 

11.389 

10.740 

10.400 



SPECIFIC VISCOSITY OF AQUEOUS SOLUTIONS AT 25" C 
In the table below arc given the specific viscosities of aqueous solutions of 
different concentrations. To convert these values to absolute viscosities multiply 
by the viscosity of water at 25°G. See special table for viscosity of water. 


Name 

1 . 0 Molar 

0.5 Molar 

0.25 Molar 

0.125 Molar 

Acetic acid 

1.1131 

1 . 0596 

1 . 0304 

1 .0171 

Aluminum sulfate 

1 . 4064 

1.1782 

1.0825 

1 . 0381 

Ammonia 

1 . 0245 

1 .0105 

1 . 0058 

1 . 0030 

Ammonium chloride 

0.9884 

0.9976 

0.9990 

0.9999 

Ammonium nitrate 

0.9722 

0.9862 

0.9908 

0.9958 

Ammonium sulfate 

1.1114 

1 . 0552 

1 . 0302 

1.0148 

Arsenic acid, ortho 

1 . 2707 

1.1291 

1.0595 

1 . 0309 

Barium chloride 

1.1228 

1 .0572 

1 .0263 

1 .0128 

Barium nitrate 

1 . 0893 

1 . 0437 

1.0214 

1 . 0084 

Beryllium sulfate 

1 . 3600 

1.1620 

1 . 0749 

1 .0151 

n-Butyric acid 

1 . 2803 

1.1317 

1 . 0637 

1 . 0308 

/5o-Butyric acid 

1 ,2728 

1.1287 

1.0661 

1 . 0322 

Cadmium chloride 

1.1342 

1 . 0631 

1.0310 

1 . 0202 

Cadmium nitrate 

1.1648 

1.0742 

1 . 0385 

1.0177 

Cadmium sulfate 

1 , 3476 

1 .1574 

1.0780 

1 .0335 

Calcium chloride 

1.1563 

1 . 0764 

1 . 0362 

1.0172 

Calcium nitrate 

1.1172 

1 . 0553 

1.0218 

1.0076 

Cesium chloride 

0.9775 




Chloric acid 

1 . 0520 

1.0255 

1.0145 

1.0059 

Cobalt chloride 

1 . 2041 

1 . 0975 

1 . 0482 

1 . 0232 

Cobalt nitrate 

1.1657 

1.0754 

1.0318 

1.0180 

Cobalt sulfate 

1 . 3543 

1.1598 

1 .0766 

1 . 0402 

Copper chloride 

1 . 2050 

1 . 0977 

1 . 0470 

1 . 0268 

Copper nitrate 

1.1792 

1.0802 

1 . 0400 

1.0179 

Copper sulfate 

1 . 3580 

1.1603 

1.0802 

1 . 0384 

Dichloroacetic acid 

1.2649 

1.1318 

1 . 0640 

1 . 0287 

Dimethylamine 

1.3044 

1.1440 

1.0632 

1.0300 

Ferric chloride 

1.2816 

1.1334 

1.0602 

1.0302 
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SPECIFIC VISCOSITY OF AQUEOUS SOLUTIONS AT 25° C 


Name 

1 . 0 Molar 

0.5 Molar 

0.25 Molar 

0.125 Molar 

Formic acid 

1.0312 

1.0169 

1 . 0092 

1.0049 

Hydrogen bromide 

1.0320 

1.0164 

1 . 0095 

1 . 0068 

Hydrogen chloride 

1 .0671 

1 . 0338 

1.0166 

1.0095 

Lactic acid 

1.2499 

1.1192 

1 . 0585 

1.0319 

Lead nitrate 

1.1010 

1.0418 

1.0174 

1.0066 

Lithium chloride 

1.1423 

1 . 0665 

1.0314 

1.0116 

Lithium sulfate 

1 . 2905 

1.1372 

1 . 0655 

1 . 0320 

Magnesium chloride 

1 .2015 

1 . 0940 

1 . 0445 

1.0206 

Magnesium nitrate 

1.1706 

1 . 0824 

1 . 0396 

1.0198 

Magnesium sulfate 

1 . 3673 

1.1639 

1 . 0784 

1 . 0320 

Manganese chloride 

1 . 2089 

1 . 0982 

1.0481 

1 . 0230 

Manganese nitrate 

1.1831 

1 . 0867 

1 . 0426 

1 . 0235 

Manganese sulfate 

1 . 3640 

1.1690 

1 . 0761 

1 . 0366 

Mercuric chloride 

1 . 0460 


1.0116 

1 . 0042 

Methylamine 

1.1554 

1 .0821 

1 . 0340 

1 .0170 

Nickel chloride 

1 . 2055 

1 . 0968 

1 . 0443 

1.0210 

Nickel nitrate 

1.1800 

1 . 0840 

1 . 0422 

1.0195 

Nickel sulfate 

1 .3615 

1.1615 

1 . 0751 

1 . 0323 

Nitric acid 

1 . 0266 

1.0115 

1 . 0052 

1.0027 

Perchloric acid 

1 .0118 

1.0032 

0.9998 

0.9992 

Phosphoric acid, ortho 

1 . 2871 

1 .1331 

1 . 0656 

1.0312 

Potassium carbonate 

1.1667 

1 . 0784 

1.0391 

1 .0192 

Potassium chloride 

0.9872 

0.9874 

0.9903 

0.9928 

Potassium chromate 

1.1133 

1 . 0528 

1 . 0224 

1.0116 

Potassium dichromate 


1.0061 

1 . 0034 

0.9999 

Potassium ferricyanide 

1 . 061 0 

1.0211 

1.0108 

1.0182 

Potassium ferrocyanide 

1.1124 

1.0514 

1 . 0228 

1.0116 

Potassium hydroxide 

1.1294 

1 . 0637 

1 .0313 

1 .0130 

Potassium nitrate 

0.9753 

0.9822 

0.9870 

0.9921 

Potassium sulfate 

1 .1051 

1 . 0486 

1 . 0206 

1 . 0078 

Propionic acid 

Rubidium chloride 

1.1968 

0.9846 

1 . 0991 

1 . 0471 

1 . 0264 

Silver nitrate 

1.1150 

1 .0491 

1 . 0240 

1.0114 

Sodium acetate 

1 .3915 

1.1806 

1 . 0889 

1 . 0439 

Sodium benzoate 

1 . 6498 

1 .2788 

1.1303 

1 .0633 

Sodium bromide 

1 . 0639 

1 . 0299 

1.0148 

1 . 0078 

Sodium n-butyrate 

1 . 6773 

1 . 2933 

1.1363 

1.0659 

Sodium fso-butyrate 

1 . 6845 

1 . 2997 

1.1428 

1.0707 

Sodium carbonate 


1 . 2847 

1.1367 

1.0610 

Sodium chlorate 

1 . 0901 

1 . 0421 

1.0219 

1.0117 

Sodium chloride 

1.0973 

1 .0471 

1 . 0239 

1 .0126 

Sodium citrate 

1.3856 

1.1730 

1 . 0847 

1.0470 

Sodium formate 

1.2069 

1 . 0947 

1 . 0447 

1 . 0231 

Sodium hydroxide 

1 . 2355 

1.1087 

1 . 0560 

1 .0302 

Sodium lactate 

1 .4988 

1 . 2232 

1.1043 

1 .0512 

Sodium nitrate 

1 . 0655 

1 . 0259 

1 .0122 

1 .0069 

Sodium oxalate 



1 . 0573 

1 . 0282 

Sodium perchlorate 

1.0462 

1 .0183 

1 . 0096 

1 . 0028 

Sodium phthalate 

1 . 4905 

1 . 2246 

1.1111 

1.0614 

Sodium propionate 

1 . 5380 

1.2352 

1.1122 

1 . 0548 

Sodium succinate 

1 . 3899 

1.1792 

1 .0849 

1.0448 

Sodium sulfate 

1 . 2291 

1.1058 

1 .0522 

1 . 0235 

Sodium tartrate 

1 .3365 

1.1502 

1 . 0724 

1 . 0300 

Strontium chloride 

1.1411 

1 . 0674 

1 . 0338 

1 .0141 

Strontium nitrate 

1.1150 

1.0491 

1 .0240 

1.0114 

Sulfuric acid 

1.0898 

1.0433 

1 .0216 

1.0082 

Thallous nitrate 

0.9471 


0.9865 

0.9932 
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VISCOSITY OF WATER AT VARIOUS TEMPERATURES 


In the table below the viscosity of water at various temperatures is given in 
terms of 1000 17 or millipoises. 


t°C 


-10 

26.0 

-8 

24.0 

-6 

22.2 

-4 

20.5 

-2 

19.1 

0 

17.938 

+2 

16.740 

4 

15.676 

6 

14.726 

8 

13.872 

10 

13.097 

12 

12.390 

14 

11.748 

16 

11.156 

18 

10.603 

20 

10.087 


t°C 

lOOOn 

22 

9.608 

24 

9.161 

26 

8.746 

28 

8.363 

30 

8.004 

32 

7.670 

34 

7.357 

36 

7.064 

38 

6.791 

40 

6.536 

42 

6.298 

44 

6.075 

46 

5.868 

48 

5.675 

50 

5.492 

52 

5.320 


t°C 

1000 17 

54 

5.153 

56 

4.994 

58 

4.843 

60 

4.699 

62 

4.561 

64 

4.431 

66 

4.306 

68 

4.186 

70 

4.071 

72 

3.962 

74 

3.857 

76 

3.756 

78 

3.661 

80 

3.570 

82 

3.483 

84 

3.396 


t°C 

IOOO 77 

86 

3.317 

88 

3.240 

90 

3.166 

92 

3.095 

94 

3.027 

96 

2.962 

98 

2.899 

100 

2 839 

no 

2.56 

120 

2.32 

130 

2.12 

140 

1.96 

150 

1.84 

160 

1.74 
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ABSOLUTE VISCOSITIES OF AQUEOUS GLYCEROL 
SOLUTIONS 

M. L. Sheeley, Ind. Eng. Chem. 24, i060 {1932). 

Aqueous solutions of glycerol are suitable liquids for use as standards in calibrating 
technical viscosimeters. By means of an accurate specific gravity determination 
the percentage of glycerol concentration can be determined within ±0.02 per cent. 
(See special table of density of aqueous glycerol solutions.) 


% Glycerol 

Absolute Viscosity 
in Centipoises 

% Glycerol 

Absolute Viscosity 
in CcntijKjises 


20°C. 

25°C. 

30®C. 


20°C. 

25°C. 

30°C. 

0.00 

1.005 

0.893 

0.800 

55.00 

7.997 

6.582 

5.494 

1.00 

1 .029 

0.912 

0.817 

56.00 

. 8.482 

6.963 

5.816 

2.00 

1 .055 

0.935 

0.836 

57.00 

9.018 

7.394 

6.148 

3.00 

1 .083 

0.959 

0.856 

58.00 

9.586 

7.830 

6.495 

4.00 

1.112 

0.984 

0.877 

59.00 

10.25 

8.312 

6.870 

5.00 

1.143 

1 .010 

0.900 

60.00 

10.96 

8.823 

7.312 

6.00 

1.175 

1 .037 

0.924 

61 .00 

11.71 

9.428 

7.740 

7.00 

1.207 

1 .064 

0.948 

62.00 

12.52 

10.11 

8.260 

8.00 

1.239 

1 .092 

0.972 

63.00 

13.43 

10.83 

8.812 

9.00 

1.274 

1 .121 

0.997 

64.00 

14.42 

11.57 

9.386 

10.00 

1.311 

1.153 

1 .024 

65.00 

15.54 

12.36 

10.02 

11.00 

1 .350 

1 .186 

1.052 

66.00 

16.73 

13.22 

10.68 

12.00 

1.390 

1 .221 

1.082 

67.00 

17.96 

14.18 

11.45 

13.00 

1 .431 

1.256 

1.112 

68.00 

19.40 

15.33 

12.33 

14.00 

1.473 

1.292 

1.143 

69.00 

21.07 

16.62 

13.27 

15.00 

1.517 

1 .331 

1 .174 

70.00 

22.94 

17.96 

14.32 

16.00 

1.565 

1.370 

1.207 

71 .00 

25.17 

19.53 

15.56 

17.00 

1.614 

1 .411 

1.244 

72.00 

27.56 

21.29 

16.88 

18.00 

1 .664 

1 .453 

1.281 

73.00 

30.21 

23.28 

18.34 

19.00 

1 .715 

1 .495 

1 .320 

74.00 

33.04 

25.46 

19.93 

20.00 

1 .769 

1.542 

1 .360 

75.00 

36.46 

27.73 

21.68 

21 .00 

1 .829 

1.592 

1 ,403 

76.00 

40.19 

30.56 

23.60 

22.00 

1.892 

1 .644 

1.447 

77.00 

44.53 

33.58 

25.90 

23.00 

1 .957 

1 .699 

1.494 

78.00 

49.57 

37.18 

28.68 

24.00 

2.025 

1 .754 

1 .541 

79.00 

55.47 

41.16 

31 .62 

25.00 

2.095 

1 .810 

1.590 

80.00 

62.0 

45.86 

34.92 

26.00 

2.167 

1 .870 

1 .641 

81.00 

69.3 

51.02 

38.56 

27.00 

2.242 

1 .934 

1.695 

82.00 

77.9 

56.90 

42.92 

28.00 

2.324 

2.008 

1.752 

83.00 

87.9 

64.2 

47.90 

29.00 

2.410 

2.082 

1.812 

84.00 

99.6 

72.2 

53.63 

30.00 

2.501 

2.157 

1.876 

85.00 

112.9 

81.5 

60.05 

31 .00 

[ 2.597 

2.235 

1.942 

86.00 

129.6 

92.6 

68.1 

32.00 

2.700 i 

2.318 

2.012 

87.00 

150.4 

106.1 

77,5 

33.00 

2.809 

2.407 

2.088 

88.00 

174.5 

122.6 

88.8 

34.00 

2.921 

2.502 

2.167 

89.00 

201.4 

141 .8 

101.1 

35.00 

3.040 

2.600 

2.249 

90.00 

234.6 

163.6 

115.3 

36.00 

3.169 

2.706 

2.335 

90.50 

255.0 

175.6 

124.3 

37.00 

3.300 

2.817 

2.427 

91.00 

278.4 

189.3 

134.4 

38.00 

3.440 

2.932 

2.523 

91.50 

302.8 

204.0 

145.0 

39.00 

3.593 ] 

3.052 

2.624 

92.00 

328.4 

221.8 

156.5 

40.00 

3.750 

3.181 

2.731 

92.50 

356.2 

241.2 

169.3 

41 .00 

3.917 

3.319 

2.845 

93.00 

387.7 

262.9 

182.8 

42.00 

4.106 

3.466 

2.966 

93.50 

421 .3 

285.7 

196.2 

43.00 

4.307 

3.624 

3.094 

94.00 

457.7 

308.7 

212.0 

44.00 

4.509 

3.787 

3.231 

94.50 

498.5 

335.6 

229.0 

45.00 

4.715 

3.967 

3.380 

95.00 

545 

366.0 

248.8 

46.00 

4.952 

4.165 

3,540 

95.50 

601 

397.8 

271.4 

47.00 

5.206 

4.367 

3.706 

96.00 

661 

435.0 

296.7 

48.00 

5.465 

4.571 

3.873 

96.50 

731 

476.8 

324.3 

49.00 

5.730 

4.787 

4.051 

97.00 

805 

522.9 

354.0 

50.00 

6.050 

5.041 

4.247 

97.50 

885 

571 

387.4 

51.00 

6.396 

5.319 

4.467 

98.00 

974 

629 

424.0 

52.00 

6.764 

5.597 

4.709 

98.50 

1080 

698 

465.3 

53.00 

7.158 

5.910 

4.957 

99.00 

1337 

856 

564 

64.00 

7.562 

6.230 

5.210 

100.00 

1499 

945 

624 
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COMPRESSIBILITY OF WATER 

In the table below are given the relative volumes of water at various temperatures 
and pressures. The volume at 0°G. and one normal atmosphere (760 mm of Hg) is 
taken as unity. 


P, atm -10°C. 0°C. 10°C. 20°C. 40°C. 60°C. 80°C. 

1 1.0017 1.0000 1.0001 1.0016 1.0076 1.0168 1.0287 

500 0.9788 0.9767 0.9778 0.9804 0.9867 0.9967 1.0071 

1000 0.9581 0.9566 0.9591 0.9619 0.9689 0.9780 0.9884 

1500 0.9399 0.9394 0.9424 0.9456 0.9529 0.9617 0.9717 

2000 0.9223 0.9241 0.9277 0.9312 0.9386 0.9472 0.9568 

2500 0.9083 0.9112 0.9147 0.9183 0.9257 0.9343 0.9437 

3000 0.8962 0.8993 0.9028 0.9065 0.9139 0.9225 0.9315 

3500 0.8852 0.8884 0.8919 0.8956 0.9030 0.9115 0.9203 

4000 0.8751 0.8783 0.8818 0.8855 0.8931 0.9012 0.9097 

4500 0.8658 0.8692 0.8725 0.8762 0.8838 0.8919 0.9001 

5000 0.8573 0.8606 0.8639 0.8675 0.8752 0.8832 0.8913 

6000 0.8452 0.8481 0.8517 0.8595 0.8674 0.8752 

7000 0.8340 0.8374 0.8456 0.8534 0.8610 

8000 0.8244 0.8330 0.8408 0.8483 

9000 0.8128 0.8219 0.8297 0.8371 

10000 0.8027 0.8119 0.8196 0.8268 

11000 0.8023 0.8101 0.8172 

12000 0.7931 0.8009 0.8080 


COEFFICIENTS OF COMPRESSIBILITY OF VARIOUS LIQUIDS AND 
AQUEOUS SOLUTIONS 

In the table below are given values of (the compressibility coefficient of a liquid 
at to be used with the formula 



where Vi is the vohune of a liquid under a pressure of Pi at PC., and Vz is the volume 
at some other pressure Pz, at the same temperature. 



t 

Pressure 


Liquid 

°f:. 

RaiiKo, atm. 

Xl()« 

Acetic acid 

25 

at 92.5 

81.4 


25 

at 218.5 

72.6 


25 

at 494 

57.1 

Acetone 

14.2 

8.90 to 36.51 

111 


- - - 0 - - - 

- - 100 to 500 - - - 

- - - 82 

pf 

0 

500 to 1000 

59 

99 

0 

1000 to 1500 

47 

99 

0 

1 500 to 2000 

40 

99 

25 

at 82.5 

111.8 

Allyl alcohol - - - - - 

- - - 9.6 - - 

- - 1 to 500 - - - 

- - - 69 

,> ,» 

9.6 

500 to 1000 

51 

»f ,f 

9.6 

1000 to 1500 

43 

>» ft 

9.6 

1 500 to 2000 

36 

Ammonia, 2.29% 

0 

up to 10 

50.9 

” ,17.58% - - - 

... 0 - - - 

- - up to 10 - - - 

- - - 41.6 

,21.58% 

15 

up to 10 

36.5 

Amyl alcohol 

17.75 

at 8 

83.5 

ft *> 

13.8 

8.5 to 37.12 

88.2 

Aniline 

25 

at 85.3 

43.2 


25 

at 181. 5 

40.5 
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COEFFICIENTS OF COMPRESSIBILITY OF VARIOUS LIQUIDS 


Liquid 

t 

®C. 

Pressure 

Raufje, atm. 

et 

X10« 

Aniline 

25 

at 281 .5 

38.3 


25 

' at 390 

36.1 

Benzene 

20 

1 to 2 

95.3 


15.4 

1 to 4 

87 

” 

- 12.9 - 

- - - 1 to 18.5 - - - 

- - - 86.8 


16 

8.12 to 37.2 

90 


20 

98.7 to 296 

78.7 


20 

296 to 494 

67.5 

Bromine 

20 

0 to 98.7 

63.5 

" - 

• - 20 - - 

- - -98.7 to 197.4 - - - 

- - - 58.4 


20 

197.4 to 296 

54.6 


20 

296 to 395 

52.1 


20 

395 to 494 

49.9 

Bromoform 

20 

0 to 98.7 

51 .0 


- - 20 - - 

- - - 98.7 to 197.4 - - - 

- - - 47.5 

" 

20 

197.4 to 296 

44.0 


20 

296 to 395 

*^2.0 


20 

395 to 494 

41 .0 

n-Butyl alcohol 

17.4 

at 8 

SO 

iJo-Butyl alcohol ----- 

17.95 - 

- - at 8 - - - - 

- - - 98 

Butyl benzoate 

10 

1 to 5.25 

59 

Butyl butyrate 

10 

1 to 5.25 

90 

Butyl valerate 

10 

1 to 5.25 

92 

Calcium chloride, 5.8'^c 

20 

2 to 20 

39.7 

Calcium chloride, 9.9^.(. - - - 

- 20 - - 

- - - 2 to 20 - - - - 

- - - 37.1 


20 

2 to 20 

31 .3 

" " ,40.9'c 

20 

2 to 20 

21 .7 

Caproic acid 

30 

20 to 400 

68 


65 

20 to 1 00 

90 

" " 

- 100 - - 

- - - 20 to 200 - - - - 

• - - 109 

Carbon dioxide 

13 

at 60 

1740 


13 

at 70 

960 

" 

13 

at 80 

660 

M 

13 

at 90 

440 

Carbon disulfide ------ 

- 20 - - 

- - - 1 to 2 - - - . 

. - - 80-95 


0 

1 to 500 

66 

». n 

0 

500 to 1 000 

53 

„ 

0 

1000 to 1500 

43 


0 

1 500 to 2000 

37 

" ” 

0 - - 

- - 2000 to 2500 - - - - 

. - - 33 

Carbon tetrachloride 

10 

1 to 5.25 

70 

" " 

20 

0 to 98.7 

91 .6 

" " 

20 

98.7 to 197.4 

89.9 


20 

197.4 to 296 

83.5 

” ” - - - - 

- 20 - - 

- - 296 to 395 - - - - 

. - - 75.5 

" M 

20 

395 to 494 

69.9 

.. " 

20 

at 542.5 

62.5 

M ,1 

20 

at 664 

55.0 

Castor oil 

14.8 

1 to 10 

47.2 

Chlorine - -- -- -- - 

20 - - 

- - 9.9 to 98.7 - - - 

- - 118 


20 

98.7 to 197.4 

110 


20 

197.4 to 296 

102 


20 

296 to 395 

90.7 


20 

395 to 494 

84.5 

Chlorobenzene 

13.3 

1 to 18.5 

67.1 


80 

1 to 2 

108.4 
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COEFFICIENTS OF COMPRESSIBILITY OF VARIOUS LIQUIDS 


Liquid 

t 

®G. 

Pressure 

Bange, atm. 

xio« 

Chloroform 

20 

0 to 98.7 

94.9 

99 

20 

98.7 to 197.4 

89.8 

99 

20 

197.4 to 296 

80.1 


20 

296 to 395 

72.9 

t$ 

-.--20---- 

- 395 to 494 ^ - 

- - - 67.8 

99 

0 

1 to 2 

87.27 

u 

60 

1 to 2 

139.13 

Cyclohexanol 

40 

98.7 to 296 

56.4 

Decane 

23 

0 to 1 

105 

Diphenylamine - - - 

----65--- 

- - 0 to 500 - - - - 

- - 57 

" 

100 

0 to 300 

64 

•• 

185 

0 to 1 00 

110 

Ethyl acetate 

13.3 

8.12 to 37.45 

104 

" ” 

99.6 

8.13 to 37.15 

250 

Ethyl alcohol - - - - 

----20 --- 

1 to 50 - - - 

- - 112 


20 

50 to 100 

102 


20 

100 to 200 

95 


20 

200 to 300 

86 

99 99 

20 

300 to 400 

80 


-.--20---- 

- 400 to 500 - - - 

- - 73 

99 99 

20 

500 to 600 

69 


0 

1 to 50 

96 

99 99 

0 

600 to 700 

60 


0 

900 to 1000 

52 

- 

----100---- 

- 900 to 1000 - - 

. - - 73 

Ethyl bromide 

10.1 

1 to 500 

90 

1. 

10.1 

500 to 1000 

63 

}> ff 

10.1 

1000 to 1500 

50 


10.1 

2000 to 2500 

36 

" - - - - 

- . - 13.7 - - - 

1 to 18.5 - - - . 

- - - 113.4 

Ethyl chloride 

0 

1 to 500 

103 

ff »i 

0 

500 to 1 000 

69 


0 

1000 to 1500 

55 


0 

2000 to 2500 

39 

>t t> - « « « 

- - - 15.2 - - - - 

- 8.7 to 37.22 - - - 

- - - 153 


99 

12.77 to 34.47 

495 

Ethyl ether 

8.1 

1 to 8 

163.8 

99 99 

13.5 

8.43 to 25.4 

169 

99 99 

185 

100 to 200 

741 

99 99 

- - - 185 - - - 

100 to 400 - - - - 

- - 478 

99 99 

35 

1 to 2000 

42.5 

99 99 

0 

at 0 

159 

99 99 

0 

at 100 

125.7 

99 99 

0 

at 200 

112.2 


--- 0---- 

- at 500 - - - - 

- - - 84.5 

99 99 

0 

at 1000 

63.5 

99 99 

-109.8 

at 1 000 

34.5 

Ethyl iodide 

10.6 

1 to 500 

74 

99 99 

10.6 

500 to 1000 

56 

99 99 

. - - - 10.6 - - - 

- 1000 to 1500 - - - 

- - - 46 

99 99 

10.6 

1 500 to 2000 

38 

99 99 

10.6 

2000 to 2500 

34 

99 99 

10.6 

2500 to 3000 

31 

Ethylene bromide 

10 

1 to 5.25 

55.8 

„ „ 

64 

1 to 5.25 

76.6 

Ethylene chloride 

10 

1 to 5.25 

67.7 



1599 


COEFFICIENTS OF COMPRESSIBILITY OF VARIOUS LIQUIDS 



t 

Pressure 

&t 

Liquid 

°C. 

Range, atm. 

xio« 

Ethylene chloride 

75 

1 to 5.25 

111.1 

Fluorobenzene 

13.9 

1 to 18.5 

87.7 

Glycerol 

14.8 

1 to 10 

22.1 

Heptane 

23 

0 to 1 

134 

Hexane ------- 

- - 23 

--- - Otol -- 

- - - 159 

Mercury 

22.8 

1 to 500 

3,8 


22.8 

500 to 1 000 

3.8 


22.8 

1000 to 1500 

3.7 


22.8 

1500 to 2000 

3.6 


- - 22.8 

- - - - 2000 to 2500 - - 

- - - 3.5 

" 

22.8 

2500 to 3000 

3.4 


191 .8 

1 to 500 

4.6 


191 .8 

2500 to 3000 

4.3, 


0 

1 to 50 

3.92 

” - 

- - 0 

- - - - 5810 to 6780 - - 

- - - 3.30 

Mesitylene 

20 

98.7 to 296 

68.4 


20 

296 to 494 

59.1 

Methyl acetate 

14.3 

8.10 to 37.53 

97 

Methyl alcohol 

0 

1 to 500 

79 

tr tf 

- - 0 

- - • - 500 to 1000 - - 

- - - 58 

n 

0 

1000 to 1500 

47 

II II 

0 

1500 to 2000 

40 

f» 99 

0 

2500 to 3000 

29 

M 99 

14.7 

8.50 to 37.12 

104 

99 99 

- - 18.1 

----at 8 -- 

- - - 120 

Methyl butyrate 

10 

1 to 5.25 

89 

Methyl valerate 

10 

1 to 5.25 

91 

Nitrobenzene 

25 

at 86.5 

46.1 

" 

25 

at 192 

43.0 

" 

- - - 25 - 

- - - - at 303 - - - 

- - - 40.1 

•• 

25 

at 419 

38.1 

Octane 

23 

0 to 1 

121 

Olive oil 

20.5 

1 to 10 

63.3 

n 

14.8 

1 to 10 

56.3 

Palmitic acid ----- 

- - - 65 - 

- - - - 20 to 100 - - - 

- - - 90 

»» » 

185 

20 to 300 

134 

n 

310 

20 to 400 

220 

Paraffin, M. P. =55® 

64 

20 to 100 

83 

•• 

100 

20 to 400 

94 

" 

- - 185 - 

_ - - - 20 to 400 - - - 

- - - 137 


310 

20 to 400 

236 

Paraffin oil 

34 

atl 

87 

»> n 

34 

at 2000 

34 

•1 »» 

34 

at 4500 

17 

Pentane -----. 

. - - 0 - 

- - - - 1 to 29 - - - . 

. - - 174 

Ml 

20 

1 to 29 

242 


0 

at 0 

175.9 


0 

at 484 

94.6 


0 

at 967 

68.9 

Petroleum ----- 

- - - 1 - 

--- - ito15---- 

- - - 67.91 


16.1 

1 to 15 

76.77 

$$ 

35.1 

1 to 15 

82.83 

99 

52.2 

1 to 15 

92.21 

9$ 

72.1 

1 to 15 

100.16 

99 

- - - 94.0 

---- 1to15 --- 

- - - 108.8 

Phosphorus trichloride 

10.1 

1 to 500 

72 
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COEFFICIENTS OF COMPRESSIBILITY OF VARIOUS LIQUIDS 



t 

Pressure 

0t 

Liquid 


Range, aim. 

X106 

Phosphorus trichloride 

10.1 

500 to 1 000 

54 

.. 

10.1 

1000 to 1500 

45 

,, 

10.1 

1500 to 2000 

38 

„ » 

10.1 

2000 to 2500 

33 

Potassium chloride, 2.49% 

- - - 20 

- - - 2 to 20 . - - 

- - - 42.6 

” , 4.40% 

20 

2 to 20 

41 .2 

" ” , 8.28% 

20 

2 to 20 

38.9 

” ” ,16.75% 

20 

2 to 20 

34.1 

” ” ,24.31% 

20 

2 to 20 

30.1 

n-Propyl alcohol - - - - 

- - - 0 

- - - 1 to 500 - - - 

- - - 69 


0 

500 to 1 000 

52 

n II 

0 

1000 to 1500 

42 

II II 

0 

2500 to 3000 

27 

1. I, 

5.6 

at 8 

89.5 

/5c-Propyl alcohol - - - - 

- - - 5.65 - 

- - - at 8 . - - 

- - - 95 

I, II 

17.85 

at 8 

103 

n-Propyl benzene 

20 

98.7 to 296 

70.7 

II .1 

20 

296 to 494 

61 .0 

/so-Propyl benzene 

20 

98.7 to 296 

71.3 

»' - - 

- - - 20 - - 

- - 296 to 494 - - - 

- - - 61.2 

Pseudocumene 

20 

98.7 to 296 

65.2 


20 

296 to 494 

56.9 

Sodium chloride, 1.32% 

15 

at 10 

45.3 

'' ,13.53% 

15 

at 10 

33.9 

" ” ,22.22% - 

... 15 - - 

- - at 10 - . . 

- - - 28.2 

" " , 26 . 21 % 

15 

at 10 

25.5 

Sugar, cane, 0% 

12.4 

1 to 1 46 

46.5 

" , " .10% 

12.4 

1 to 1 46 

42.65 

, ” , 20% 

12.4 

1 to 146 

39.65 

Sulfurous acid - - - - 

- - - 0 

- - - - 1 to 1 6 - - - 

- - - 302.5 

Thymol 

64 

20 to 1 00 

69 


64 

20 to 400 

66 


100 

20 to 400 

80 


310 

20 to 400 

268 

Toluene ------ 

- - - 10 

--- 1 to 5.25 --- 

- - - 79 


66 

1 to 5.25 

114 


20 

1 to 2 

91.47 


25 

at 114.5 

80.6 

" 

25 

at 230.5 

70.3 


- - - 25 - - 

- - - at 355 - - - - 

- - - 62.1 

P-Toluidine 

45 

1 to 150 

51.2 


28 

20 to 100 

56 

*’ 

100 

20 to 400 

77 


185 

20 to 400 

112 

" ----- 

- . - 310 - - 

- - - 20 to 400 - - - 

... 243 

Water, see special table 

Xylene 

10 

1 to 5.25 

74 


65 

1 to 5.25 

106 


100 

1 to 5.25 

132 
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COEFFICIENTS OF CUBICAL EXPANSION FOR VARIOUS 
LIQUIDS AND AQUEOUS SOLUTIONS 

See also the tal)le Coefficients of Cubical Expansion For Various Solids, 

In the tf^le below are given the values of the coefficients a, 6, and c in the equation 
Vt = Vo (a -\-at-\-hF-\-cF). Where the compound is marked with * the basic volume 
is not that at 0°C, but at some other temperature, to. The equation then reads Vt = 
Vto[ {i-\-a{t — to)+b(t — to)^+c{t — toy]. In the case of aqueous solutions, the concen- 
trations in percent are given after the name. 



Coef. 





Liquid 

at 20°C. 
X103 

Range 

°C. 

aX103 

6X106 

cXl08 

Acetic acid 

1 .071 

16 to 107 

1.063 

-0.12636 

1 . 0876 

Acetone 

1 .487 

0 to 54 

1.324 

3.809 

-0 . 87983 

Ally) alcohol 

1 .049 

0 to 94 

0.97019 

1 .8725 

0.36452 

Allyl bromide 

1 .241 

0 to 69 

1.2275 

-0.44365 

2.5843 

Allyl chloride 

1 .475 

9 to 44 

1 .3218 

5.078 

-4.1915 

Allyl ether 

1 .346 

0 to 88 

1 .2519 

2.2401 

0.35775 

Allyl iodide 

1 .091 

0 to 101 

1 . 0539 

0.63572 

1 . 0036 

Amyl acetate 

1 .162 

0 to 124 

1 .1501 

-0.09046 

1 .3015 

Amyl alcohol 

0.902 

-15 to 80 

0.89001 

0.65729 

1 . 1 8458 

Amyl benzoate 

0.848 

0 to 198 

0.81711 

0.7377 

0.10593 

Amyl bromide 

1.102 

0 to 80 

1.02321 

1 . 90086 

0.19756 

Amyl chloride 

1.208 

0 to 100 

1.17155 

0.50077 

1 . 35368 

Amyl iodide 

0.986 

20 to 142 

0.92658 

1 .4647 

0.05962 

Aniline 

0.858 

0 to 141 

0.82349 

0 . 8408 

0.10741 

Arsenous chloride 

1 .020 

-15 to 130 

0.97907 

0.96695 

0 . 1 7772 

Benzene 

1 .237 

11 to 81 

1.17626 

1 .27755 

0.80648 

Benzoyl chloride 

0.880 

12 to 146 

0.85893 

0.44219 

0.27139 

Bromine 

1.113 

-7 to 60 

1 .03819 

1 .711138 

0.54471 

n-Butyl alcohol 

0.950 

6 to 108 

0.83751 

2 . 8634 

-0.12415 

n- Butyric acid 

1 .063 

0 to 100 

1.02573 

0.83760 

0.34694 

/5o-Butyric acid 

1 .068 

16 to 118 

0.97625 

2 . 3976 

-0.32145 , 

Calcium chloride, 40.9% 

0.458 

17 to 24 

0.42383 

0.8571 


Cane sugar, 43.2% 

0 . 343 

0 to 35 

0.2536 

2.247 


n-Caproic acid 

0.975 

15 to 155 

0.94413 

0.68358 

0.26586 

Carbon disulfide 

1 .218 

-34 to 68 

1.1398 

1 .37065 

1 .91225 

Carbon tetrachloride 

1 .236 

0 to 76 

1 . 1 8384 

0.89881 

1 .35135 

Chloral 

0.934 

13 to 51 

0.9545 

-2.2139 

5.6392 

Chloroform 

1.273 

0 to 63 

1 .10715 

4.66473 

-1.74328 

o-Cresol 


66 to 1 86 

0.71072 

1.1464 

0.2242 

m-Cresol 


65 to 194 

0.77526 

0.27102 

0.3868 

o-Cresol 


66 to 1 86 

0.86476 

0.53912 

0.64418 

Cymene 

0.946 

0 to 1 00 

0.895 

1.277 


Diallyt 

1.375 

0 to 60 

1 . 3423 

-0.34339 

3.8693 

Diethyl ketone 

1.233 

0 to 95 

1 . 1 5342 

1 . 88396 

0.32021 

Dipropyl 

1.381 

0 to 66 

1 . 2948 

1.7471 

1 . 2363 

Ethyl acetate 

1.389 

-36 to 72 

1 . 2585 

2.95688 

0.14922 

Ethyl alcohol 


0-80 

1.04139 

0.7836 

1.7618 

Ethyl alchol 60% 


0-39 

0.7450 

1.85 

0.730 

Ethyl benzoate 

0.900 

0 to 1 59 

0.86606 

0.8229 

0.12084 

Ethyl benzene 

0.961 

24 to 131 

0.86172 

2.5344 

-0.18319 

Ethyl bromide 

1.418 

-32 to 54 

1 . 33763 

1.50135 

1 . 6900 

Ethyl chloride 

1.706 

-32 to 26 

1 . 57458 

2.81366 

1 . 56987 

Ethyl ether 

1.656 

-15 to 38 

1 . 51 324 

2.35918 

4.00512 

Ethyl formate 

1.417 

0 to 63 

1 . 36446 

0.13538 

3.9248 

Ethyl iodide 

1.179 

10 to 65 

1.1520 

0.26032 

1 .4181 

Ethyl nitrate 

1.299 

9 to 72 

1.1290 

4.7915 

-1.8413 

Ethyl oxalate 

1.136 

0 to 141 

1 . 06031 

1 . 0983 

2.6657 
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COEFFICIENTS OF CUBICAL EXPANSION FOR VARIOUS LIQUIDS 
AND AQUEOUS SOLUTIONS 


Liquid 

Coef. 
at 20°C. 

Range 

X103 


Ethyl sulfide 

1 .278 

0 to 90 

Ethylene chloride 

1 .161 

-28 to 84 

Ethylene glycol 

0.6375 

11 to 136 

Formic acid 

1.025 

5 to 104 

Glycerol 

0.505 


f«o-Hexano 

1.445 

0 to 55 

Hydrochloric acid, 33,2% 

0.455 

0 to 33 

4.2% 

0.239 

0 to 33 

1.0% 

0.211 

0 to 32 

*3.4%, tp-110® 


110 to 140 

Iso prone 

1.567 

0 to 33 

Mercury 


0 to 1 00 

24 to 299 


aXlOi 

6X106 

cX10» 

1.19643 

1 . 80653 

0.78821 

1.11893 

1 . 0469 

0.10342 

0.5657 

1 . 7074 

0.293 

0.99269 

0.62514 

0.5965 

0.4853 

0.4895 


1 .37022 

0.97649 

2.9819 

0.4460 

0.215 


0.0652 

4.355 


0.0153 

4.899 


0.620 

4.5 


1 . 4603 

0.99793 

5.60149 

0.18169041 

0.002951266 

0.0114562 

0.181163 

0.01155 

0.0021187 


Methyl acetate 

1.427 

0 to 58 

1 . 34982 

0.87098 

3.5562 

Methyl alcohol 

1.259 

-38 to 70 

1.18557 

1 . 56493 

0.91113 

Methyl benzoate 

0.895 

0 to 162 

0.8633 

0.7414 

0.15896 

Methyl bromide 

1 .684 

-35 to 28 

1 .41521 

3.31528 

1 1 . 3809 

Methyl cyanide 

1 .301 

6 to 66 

1 .2118 

1 . 7780 

1 . 5322 

Methyl ethyl ketone ^ 

1.315 

0 to 76 

1 . 1 8654 

3.37043 

-0.53365 

Methyl formate 

1.563 

0 to 10 

1 . 35824 

10.538 

-1.8085 

Methyl iodide 

1.273 

5 to 39 

1.1440 

4 . 0465 

-2.7393 

Methyl propionate 

1.304 

0 to 74 

1 . 3049 

-1.3275 

4.6943 

Methyl sulfide 

1,082 

0 to 1 1 1 

1.01705 

1 . 57606 

0.19072 

Nitrobenzene 


144 to 164 

0.8263 

0.52249 

0.13779 

Olive oil 

0.721 


0.68215 

1.14053 

-0.539 

n-Pentane 

1 .656 

-190 to 30 

1 . 50697 

3.435 

0.975 

/so- Pentane 

1.680 

0 to 27 

1 . 46834 

5.09626 

0.6979 

Petroleum, sp. gr. 0.8467 

0.955 

24 to 120 

0.8994 

1.396 


Petroleum ether 

2.26 

-190 to 0 

1.46 

1.60 


Phenol 


36 to 157 

0.834 

0.10732 

0.4446 

Phosphorus tribromide 

0.868 

0 to 100 

0.8472 

0.43672 

0.25276 

Phosphorus trichloride 

1.154 

-36 to 75 

1.12862 

0.87288 

1 . 79236 

Phosphorus oxychloride 

1.116 

0 to 107 

1.06431 

1.12666 

0.5299 

Potassium chloride, 24.3% 

0.353 

16 to 25 

0.2695 

2.080 


Propionic acid 

1 ,102 

0 to 133 

1 . 0396 

1 . 5487 

0.04301 

n-Propyl alcohol 

0,956 

0 to 94 

0.7743 

4.9689 

-1.4069 

/ao>Propyl alcohol 

1,094 

0 to 83 

1 . 04345 

0.44303 

2.7274 

n-Propyl chloride 

1,447 

0 to 42 

1 . 3306 

3.8313 

-1.3859 

/so-Propyl chloride 

1.591 

0 to 34 

1 . 3696 

5.5287 


n-Propyl ether 

1.354 

0 to 88 

1.2132 

3.9318 

-1.3644 

/«o-Propyl ether 

1.452 

0 to 67 

1 .2872 

4.2923 

-0.58573 

Propyl iodide 

1.102 

10 to 98 

1 . 0276 

1 . 8658 

-0.0051 

Silicon tetrachloride 

1 .430 

-32 to 59 

1 .29412 

2.18414 

4.08642 

Sodium acid sulfate, 21 % 

0,555 

0 to 34 

0.5364 

4.75 


Sodium chloride, 20.6% 

0.414 

0 to 29 

0.3640 

1 .237 


Sodium sulfate,1 .9% 

0.235 

0 to 40 

0.0449 

4.749 


24% 

0.410 

11 to 40 

0.3599 

1 .258 


Stannic chloride 

1.178 

-19 to 113 

1.1328 

0.91171 

0.75798 

Sulfur chloride 

0.968 

12 to 111 

0.9591 

-0.03819 

0.73186 

Sulfuric acid, cone. 


0-30 

0.5758 

-0.864 


Sulfuric acid 10.9% 

0.387 

0 to 30 

0.2835 

2.580 


5.4% 

0.311 

Oto 30 

0.1450 

4.143 


1.4% 

0.234 

Oto 30 

0.03335 

5.025 


*2.3%, U-100® 



110 to 140 

0.729 

2.8 
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COEFFICIENTS OF CUBICAL EXPANSION FOR VARIOUS LIQUIDS 

AND SOLUTIONS 


Li(|uid 

Coef. 
at 20°C. 
X103 

Hange 

°C. 

aX103 

6X106 

cX10« 

♦4.5%, to=110° 


no to 140 

0.648 

4.2 


Thymol 


62 to 157 

0.84369 

0.26625 

0.35997 

Titanium tetrachloride 

0.998 

-22 to 134 

0.94257 

1.34579 

0.0888 

Toluene 

1.099 

0 to 100 

1.028 

1.779 


o-Toluidine 

0.847 

0 to 141 

0.82136 

0.6046 

0.14696 

Trimethyl carbinol 

1.023 

20 to 77 

1.31261 

-8.8155 

3.61209 

n-Valeric acid 

1.004 

8 to 1 44 

0.97557 

0.61852 

0.30378 

Water (see also below) 


-13 to 0 

-0.09417 

1 .449 

-59.85 

0- Xylene 

0.973 

16 to 131 

0.91734 

1 . 3245 

0.19586 

m- Xylene 

1.009 

0 to 141 

0.96396 

1 . 0251 

0.32753 

p- Xylene 

1.011 

19 to 131 

0.97013 

0.8714 

0.5287 


WATER 

To find the cubical expansion of water, substitute in the following formulas: 

0° to 33°: Vt=Vo{\ -0. O464268/ +0.05850526/2 -0.07678977/3 -|-0.09401209/< 

0° to 80°: ^"/=^o(1 -O.O453255/ +0.05761532/2 -0.07437217/3+0.09164322/4 

CUBICAL EXPANSION OF SOLIDS 

The coefficient of cubical expansion is the increase in volume per unit volume per de- 
gree G. rise in temperature. For ordinary work the assumption may be made that the 
coefficient of cubical expansion is about three times the coefficient of linear expansion. 



COEFFICIENT OF CUBICAL EXPANSION OF VARIOUS COMPOUNDS 
The following table gives values of the coefficient of cubical expansion of various 
compounds in millimeters per degree Centigrade as determined by Winkelmann and 
Schott, and Mayer and Havas. 
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COEFFICIENT OF LINEAR EXPANSION 
In the table below are given the values of C in the formula: — 
b *= \o (1-|-Ct), where lo is the length of the material at 0°C., b is its length at t®C., 
and C is the coefficient of linear expansion. See also tables on properties of elements 
and properties of alloys. 


Substance 

Temn. 

CX106 

Alundum 

25-900 

8.7 

Bakelite 

20-60 

22 

Bauxite brick 

25-100 

4.4 

Caoutchouc 

16.7-25.3 

77.0 

Carborundum 

25-100 

6.58 

’* 

100-900 

4.74 

Con desite. No. 100 

16-79 

44.0 

, No. 1 28 

18-56 

20.0 

Diamond 

40 

1.18 

Ebonite 

25.3-35.4 

84.2 

Emerald, [1 to axis 

0-85 

-1.35 

" , 1 to axis 

0-85 

1.00 

Fire clay brick 

25-100 

8.1 

Fluorspar 

0-100 

19.50 

Formica 

20-60 

30.0 

Gas carbon 

40 

5.40 

Glass, crown, mean 

0-100 

8.97 

»» tt n 

50-60 

9.54 

Glass, flint 

50-60 

7.88 

" .Jena, 16 III 

0-100 

8.1 

", ", 59 III 

0-100 

5.8 

”, ", 69 III 

-191 to +16 

4.24 

" , plate 

0-100 

8.91 

" , tube 

0-100 

8.33 

" , tube 

0-100 

8.28 

Graphite 

40 

7.86 

Gutta percha 

20 

198.3 

Ice 

-20 to -1 

51 

Iceland spar, || to axis 

0-80 

26.31 

" " , i- to axis 

0-80 

5.44 

Limestone 

26-100 

9 

Magnesium oxide 

25-100 

9.7-11 .4 

Marble 

15-100 

11.7 

Paraffin 

0-16 

106.62 

" 

16-38 

130.30 


38-49 

477.07 

Porcelain 

20-790 

4.13 

" , Bayeux 

0 

2.5 

" » 

1000-1400 

5.53 

" , Berlin 

0-100 

3.1 

Quartz, il to axis 

-190 to +16 

5.21 

.. 

0-80 

7.97 

99 1 99 99 

0*80 

13.37 


Substance 

Temp. ®C 


Quartz glass 

-190 to +16 

-0.26 

It 

16-500 

0.57 

" " 

16-1000 

0.58 

Rock salt 

40 

40.4 

Rubber, hard 

0 

69.1 

” ^ ” 

-160 

30.0 

Sandstone 

20 

7-12 

Slate 

20 

6-10 

Topaz, II to lesser 

0-100 

8.32 

horizontal axis 



Topaz, 11 to greater 

0-100 

8.36 

horizontal axis 



Topaz, jj to vertical 

0-100 

4.72 

axis 



Tourmaline, || to 

0-100 

9.37 

longitudinal axis 
Tourmaline, 1| to 

0-100 

7.73 

horizontal axis 
Vulcanite 

0-18 

63.60 

Wedgwood ware 

Wood, II to fiber 

0-100 

8.90 

" , " Ash 

0-100 

9.51 

" , " Beech 

2-34 

2.57 

" , " Chestnut 

2-34 

6.49 

" , " Elm 

2-34 

5.65 

" , " Mahogany 2-34 

3.61 

" , " Maple 

2-34 

6.38 

" . " Oak 

2-34 

4.92 

” , ” Pine 

2-34 

5.41 

" , " Walnut 

2-34 

6.58 

Wood, across fiber 



" , " Beech 

2-34 

61.4 

" , Chestnut 

2-34 

32.5 

" , " Elm 

2-34 

44.3 

" , " Mahogany 

2-34 

40.4 

" , " Maple 

2-34 

48.4 

" , " Oak 

2-34 

64.4 

" , " Pine 

2-34 

34.1 

" , " Walnut 

2-34 

48.4 

Wax, white 

10-26 

230.0 

,1 ^ II 

26-31 

312.0 

” » ’* 

31-43 

486.0 


43-57 

1522.7 
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BAROMETRY AND BAROMETRIC CORRECTIONS 

In principle, the mercurial barometer balances a column of pure mercury against 
the weight of the atmosphere. The height of the column above the level of the 
mercury in the reservoir can be measured and serves as a direct index of atmospheric 
pressure. The space above the mercury in a barometer tube should be a Torricellian 
vacuum, perfect except for the practically negligible vapor pressure of mercury. 
The perfection of the vacuum is indicated by the sharpness of the click noted when 
the barometer tube is inclined. A barometer should be in a vertical position, sus- 
pended rather than fastened to a wall, and in a good light but not exposed to direct 
sunlight or too near a source of heat. The standard conditions for barometric measure- 
ments are 0°C., and gravity as at 45° latitude and sea level. There are numerous 
sources of error but corrections for most of these are readily applied. Some of the 
corrections are very small and their application may be questionable in view of the 
probably larger errors. The degree of consistency to be expected in careful measure- 
ments is about 0.005 inch with a 0.25 inch tube, increasing to 0.0015 inch with a 
tube 0 . 5 inch in diameter. 

In reading a barometer of the Fortin type (the usual laI)oratory instrument for 
precision measurements) the procedure should be as follows: (i) Observe and 
record the temperature as indicated by the thermometer attached to the barometer. 
The temperature correction is very imjx)rtant and may be alfected by heat from the 
observer’s body. (2) Set the mercury in the reservoir at zero level, so that the point 
of the pin above the mercury just touches the surface, making a barely noticeable 
dimple therein. Tap the tube at the top and verify the zero setting. (.?) Bring the 
vernier down until the view at the light background is cut off at the highest point 
of the meniscus. Record the reading. 

The corrections to be made on the reading are as follow: (i) Temperature, to 
correct for the difference in thermal expansion of the mercury and the brass (or 
glass) to which the scale is attached. — ^This correction converts the reading into the 
value at 0°C. The brass scale table is applicable to the Fortin barometer. See tables. 
(2a) Latitude-gravity correction, and (2h) altitude-gravity correction, to com- 
pensate for differences in gravity, which would affect the height of the mercury 
column by variation in mass. — If local gravity is unknown, an approximate cor- 
rection may be made from the tables. Ix)cal values of gravity are often subject to 
irregularities which lead to errors even when the corrections here provided are 
made. It is, therefore, advisable to determine the local value of gravity, from which 
the correction can be effected in the following rrianner: 

in which B( and Br are the true and the observed heights of the barometer respec- 
tively, go is standard gravity (980,665 cm sec z), and gi is the local gravity. It may 
be noted that for most localities, gi is smalh^r than go, which makes the correction 
negative. These corrections compensate the reading to gravity at 45° latitude and 
sea level. (3) Correction for capillary depression of the level of the meniscus. — 
This varies with the tube diameter and actual height of the meniscus in a pcirticular 
case. Some barometers are calibrated to allow for an average value of the latter and 
approximating the correction. See table. (4) Correction for vapor prcssiue of mer- 
cury. — ^This correction is usually negligible, being only 0.001 mm at 20°C. and 0.006 
mm at 40°C. This correction is added. See table of vapor pressure of merciury. 

Ail tables are given in both metric and English units. When a barometer reading 
is to be converted from one set of units to another, it is important that all corrections 
be made in the original units before the conversion is made. 

The corrections above do not apply to an aneroid barometer. These instruments 
should be calibrated at regular intervals by checking them against a corrected 
mercurial barometer. 

For records on weather maps, meteorologists customarily correct barometer 
readings to sea level, and some barometers may be calibrated accx)rdingly. Such 
instruments are not suitable for laboratory use where true pressure under standard 
conditions is required. Scale corrections should be specified in the maker’s instruc- 
tions with the instrument, and are also indicated by the lack of correspondence 
between a gauge mark usu^ly placed exactly 30 inches from the zero point and the 
30 inch scale graduation. 
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BAROMETRIC CONVERSION TABLE 

Inches to Centimeters. 

1 inch *2.54001 centimeters 



.00 

.01 

.02 

.03 

.04 

.05 

.06 

.07 

.08 

.09 

27.0 

68.580 

.606 

.631 

.656 

.682 

.707 

.733 

.758 

.783 

.809 

27.1 

.834 

.860 

.885 

.910 

.936 

.961 

.987 

*.012 

*.037 

*.063 

27.2 

69.088 

.114 

.139 

.164 

.190 

.215 

.241 

.266 

.291 

.317 

27.3 

.342 

.368 

.393 

.418 

.444 

.469 

.495 

.520 

.545 

.571 

27.4 

.596 

.622 

.647 

.672 

.698 

.723 

.749 

.774 

.799 

.825 

27.5 

.850 

.876 

.901 

.926 

.952 

.977 

*.003 

*.028 

*.053 

*.079 

27.6 

70.104 

.130 

.155 

.180 

.206 

.231 

.257 

.282 

• .307 

.333 

27.7 

.358 

.384 

.409 

.434 

.460 

.485 

.511 

.536 

.561 

.587 

27.8 

.612 

.638 

.663 

.688 

.714 

.739 

.765 

.790 

.815 

.841 

27.9 

.866 

.892 

.917 

.942 

.968 

.993 

*.019 

*.044 

*.069 

*.095 

28.0 

71.120 

.146 

.171 

.196 

.222 

.247 

.273 

.298 

.323 

.349 

28.1 

.374 

.400 

.425 

.450 

.476 

.501 

.527 

.552 

.577 

.603 

28.2 

.628 

.654 

.679 

.704 

.730 

.755 

.781 

.806 

.831 

.857 

28.3 

.882 

.908 

.933 

.958 

.984 

*.009 

*.035 

*.060 

*.085 

*.111 

28.4 

72.136 

.162 

.187 

.212 

.238 

.263 

.289 

.314 

.339 

.365 

28.5 

.390 

.416 

.441 

.466 

.492 

.517 

.543 

.568 

.593 

.619 

28.6 

.644 

.670 

.695 

.720 

.746 

.771 

.797 

.822 

.847 

.873 

28.7 

.898 

.924 

.949 

.974 

*.000 

*.025 

*.051 

*.076 

*.101 

*.127 

28.8 

73.152 

.178 

.203 

.228 

.254 

.279 

.305 

.330 

.355 

.381 

28.9 

.406 

.432 

.457 

.482 

.508 

.533 

.559 

.584 

.609 

.635 

29.0 

.660 

.686 

.711 

.736 

.762 

.787 

.813 

.838 

.863 

.889 

29.1 

.914 

.940 

.965 

.990 

*.016 

*.041 

*.067 

*.092 

*.117 

*.143 

29.2 

74.168 

.194 

.219 

.244 

.270 

.295 

.321 

.346 

.371 

.397 

29.3 

.422 

.448 

.473 

.498 

.524 

.549 

.575 

.600 

.625 

.651 

29.4 

.676 

.702 

.727 

.752 

.778 

.803 

.829 

.854 

.879 

.905 

29.5 

.930 

.956 

.981 

*.006 

*.032 

*.057 

*.083 

*.108 

*.133 

*.159 

29.6 

75.184 

.210 

.235 

.260 

.286 

.311 

.337 

.362 

.387 

.413 

29.7 

.438 

.464 

.489 

.514 

.540 

.565 

.591 

.616 

.641 

.667 

29.8 

.692 

.718 

.743 

.768 

.794 

.819 

.845 

.870 

.895 

.921 

29.9 

.946 

.972 

.997 

*.022 

*.048 

*.073 

*.099 

*.124 

*.149 

*.175 

30.0 

76.200 

.226 

.251 

.277 

.302 

.327 

.353 

.378 

.404 

.429 

30.1 

.454 

.480 

.505 

.531 

.556 

.581 

.607 

.632 

.658 

.683 

30.2 

.708 

.734 

.759 

.785 

.810 

.835 

.861 

.886 

.912 

.937 

30.3 

.962 

.988 

*.013 

*.039 

*.064 

*.089 

*.115 

*.140 

*.166 

*.191 

30.4 

77.216 

.242 

.267 

.293 

.318 

.343 

.369 

.394 

.420 

.445 

30.5 

.470 

.496 

.521 

.547 

.572 

.597 

.623 

.648 

.674 

.699 

30.6 

.724 

.750 

.775 

.801 

.826 

.851 

.877 

.902 

.928 

.953 

30.7 

.978 

*.004 

*.029 

*.055 

*.080 

*.105 

*.131 

*.156 

*.182 

*.207 

30.8 

78.232 

.258 

.283 

.309 

.334 

.359 

.385 

.410 

.436 

.461 

30.9 

.486 

.512 

.537 

.563 

.588 

.613 

.639 

.664 

.690 

.715 


DETERMINATION OF HEIGHTS BY THE BAROMETRIC FORMULA 

OF BABINET 


C (in feet) = 52494 ( 1 + 

C (in meters) = 16000 ^1 + 


Z =* difference in height of two stations. 

Bo, B = barometric readings at the lower and upper stations respectively. 
to, f = temperature of the air at the lower and upper stations respectively. 
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BAROMETER TEMPERATURE CORRECTION— GLASS SCALE 
METRIC UNITS 

The values in the table below are to be subtracted from the observed readings to 
correct for the difference in the expansion of the mercury and the glass scale at 
different temperatures. 


Temp 

°C. 

700 

730 

Oliaorvecl barorni 
740 

liter height in 
750 

millimeters 

760 

770 

800 


nim. 

mrn. 

mm. 

mm. 

mm. 

mm. 

rnm. 


0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1 

0.12 

0.13 

0.13 

0.13 

0.13 

0.13 

0.14 

2 

0.24 

0.25 

0.26 

0.26 

0.26 

0.27 

0.27 

3 

0.36 

0.38 

0.38 

0.39 

0.40 

0.40 

0.42 

4 

0.49 

0.51 

0.51 

0.52 

0.53 

0.53 

0.55 

5 

0.61 

0.63 

0.64 

0.65 

0.66 

0.67 

0.69 

6 

0.73 

0.76 

0.77 

0.78 

0.79 

0.80 

0.83 

7 

0.85 

0.89 

0.90 

0.91 

0.92 

0.93 

0.97 

8 

0.97 

1.01 

1.03 

1.04 

1 .05 

1.07 

1.11 

9 

1.09 

1.14 

1.15 

1.17 

1.18 

1.20 

1.25 

10 

1.21 

1.26 

1.28 

1.30 

1.32 

1.33 

1.39 

11 

1.33 

1.39 

1.41 

1.43 

1.45 

1.47 

1.52 

12 

1.45 

1.52 

1.54 

1.56 

1.58 

1.60 

1.66 

13 

1.58 

1.64 

1.67 

1.69 

1.71 

1.73 

1.80 

14 

1.70 

1.77 

1.79 

1.82 

1.84 

1.87 

1.94 

15 

1.82 

1.90 

1.92 

1.95 

1.97 

2.00 

2.08 

16 

1.94 

2.02 

2.05 

2.08 

2.10 

2.13 

2.21 

17 

2.06 

2.15 

2.18 

2.21 

2.23 

2.26 

2.35 

18 

2.18 

2.27 

2.30 

2.33 

2.37 

2.40 

2.49 

19 

2.30 

2.40 

2.43 

2.46 

2.50 

2.53 

2.63 

20 

2.42 

2.52 

2.56 

2.59 

2.63 

2.66 

2.77 

21 

2.54 

2.65 

2.69 

2.72 

2.76 

2.79 

2.90 

22 

2.66 

2.78 

2.81 

2.85 

2.89 

2.93 

3.04 

23 

2.78 

2.90 

2.94 

2.98 

3.02 

3.06 

3.18 

24 

2.90 

3.03 

3.07 

3.11 

3.15 

3.19 

3.32 

25 

3.02 

3.15 

3.20 

3.24 

3.28 

3.32 

3.45 

26 

3.14 

3.28 

3.32 

3.37 

3.41 

3.46 

3.59 

27 

3.26 

3.40 

3.45 

3.50 

3.54 

3.59 

3.73 

28 

3.38 

3.53 

3.58 

3.63 

3.67 

3.72 

3.87 

29 

3.50 

3.65 

3.70 

3.75 

3.80 

3.85 

4.00 

30 

3.62 

3.78 

3.83 

3.88 

3.93 

3.99 

4.14 

31 

3.74 

3.90 

3.96 

4.01 

4.06 

4.12 

4.28 

32 

3.86 

4.03 

4.08 

4.14 

4.20 

4.25 

4.42 

33 

3.98 

4.15 

4.21 

4.27 

4.33 

4.38 

4.55 

34 

4.10 

4.28 

4.34 

4.40 

4.46 

4.51 

4.69 

35 

4.22 

4.40 

4.47 

4.53 

4.59 

4.65 

4.83 
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BAROMETER TEMPERATURE CORREC- 

The values in the table below are to be subtracted from the observed readings to 
correct for the diflerence in the expansion of the mercury and the brass scale at 


Temp. 

°G. 

640 

6.50 

Observed barometer height in 
660 670 

millimeters 

680 

690 

700 


mm. 

mm. 

mm. 

mm. 

mm. 

min. 

mm. 

0 

o.od 

0.00 

0.00 

0.00 

o.od 

0.00 

0.00 

1 

0.10 

0.11 

0.11 

0.11 

0.11 

0.11 

0.11 

2 

0.21 

0.21 

0.22 

0.22 

0.22 

0.23 

0.23 

3 

0.31 

0.32 

0.32 

0.33 

0.33 

0.34 

0.34 

4 

0.42 

0.42 

0.43 

0.44 

0.44 

0.45 

0.46 

5 

0.52 

0.53 

0.54 

0.55 

0.55 

0.56 

0.57 

6 

0.63 

0.64 

0.65 

0.66 

0.66 

0.67 

0.68 

7 

0.73 

0.74 

0.75 

0.76 

0.78 

0.79 

0.80 

8 

0.84 

0.85 

0.86 

0.87 

0.89 

0.90 

0.91 

9 

0.94 

0.95 

0.97 

0.98 

1.00 

1.01 

1.03 

10 

1.04 

1.06 

1.07 

1.09 

1.11 

1.12 

1.14 

11 

1.15 

1.16 

1.18 

1.20 

1.22 

1.24 

1.25 

12 

1.25 

1.27 

1.29 

1.31 

1.33 

1.35 

1.37 

13 

1.35 

1.38 

1.40 

1.42 

1.44 

1.46 

1.48 

14 

1.46 

1.48 

1.50 

1.53 

1.55 

1.57 

1.59 

15 

1.56 

1.59 

1.61 

1.64 

1.66 

1.68 

1.71 

16 

1.67 

1.69 

1.72 

1.74 

1.77 

1.80 

1.82 

17 

1.77 

1.80 

1.82 

1.85 

1.88 

1.91 

1.94 

18 

1.87 

1.90 

1.93 

1.96 

1.99 

2.02 

2.05 

19 

1.98 

2.01 

2.04 

2.07 

2.10 

2.13 

2.16 

20 

2.08 

2.11 

2.15 

2.18 

2.21 

2.24 

2.28 

21 

2.18 

2.22 

2.25 

2.29 

2.32 

2.35 

2.39 

22 

2.29 

2.32 

2.36 

2.40 

2.43 

2.47 

2.50 

23 

2.39 

2.43 

2.47 

2.50 

2.54 

2.58 

2.62 

24 

2.49 

2.53 

2.57 

2.61 

2.65 

2.69 

2.73 

25 

2.60 

2.64 

2.68 

2.72 

2.76 

2.80 

2.84 

26 

2.70 

2.74 

2.79 

2.83 

2.87 

2.91 

2.96 

27 

2.81 

2.85 

2.89 

2.94 

2.98 

3.02 

3.07 

28 

2.91 

2.95 

3.00 

3.05 

3.09 

3.14 

3.18 

29 

3.01 

3.06 

3.11 

3.15 

3.20 

3.25 

3.29 

30 

3.12 

3.16 

3.21 

3.26 

3.31 

• 36 

3.41 

31 

3.22 

3.27 

3.32 

3.37 

3.42 

3.47 

3.52 

32 

3.32 

3.37 

3.43 

3.48 

3.53 

3.58 

3.63 

33 

3.42 

3.48 

3.53 

3.59 

3.64 

3.69 

3.75 

34 

3.53 

3.58 

3.64 

3.69 

3.75 

3.80 

3.86 

35 

3.63 

3.69 

3.74 

3.80 

3.86 

3.91 

3.97 


CORRECTION OF A BAROM^ 

(Smithson- 

Metric Units 


Diameter _ 



Height of mei)iscu.s 

in millimeters 



of tube, 

0.4 

0.6 

0.8 

l.O 

1.2 

1.4 

1 .6 

1.8 

millimeters 



Corrcc 

jtioii lobe added in millimeter.s 



4 

0.83 

1.22 

1,54 

1.98 

2.37 




5 

0.47 

0.65 

0.86 

1.19 

1.45 

1.80 



6 

0.27 

0.41 

0.56 

0.78 

0.98 

1.21 

1.43 


7 

0.18 

0.28 

0.40 

0.53 

0.67 

0.82 

0.97 

1.13 

8 


0.20 

0.29 

0.38 

0.46 

0.56 

0.65 

0.77 

9 


0.15 

0.21 

0.28 

0.33 

0.40 

0.46 

0.52 

10 



0.15 

0.20 

0.25 

0.29 

0.33 

0.37 

11 



0.10 

0.14 

0.18 

0.21 

0.24 

0.27 

12 



0.07 

0.10 

0.13 

0.15 

0.18 

0.19 

13 



0.04 

0.07 

0.10 

0.12 

0.13 

0.14 
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TION— BRASS SCALE-METRIC UNITS 

different temperatures. 




Observed barometer height 

in millimeters 


Temp. 

710 

720 

730 

740 

750 

760 

770 

780 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 


0.00 

0.00 

0.00 

0.00 

o7oo 

0.00 

0.00 

0.00 

0 

0.12 

0.12 

0.12 

0.12 

0.12 

0.12 

0.13 

0.13 

1 

0.23 

0.23 

0.24 

0.24 

0.24 

0.25 

0.25 

0.25 

2 

0.35 

0.35 

0.36 

0.36 

0.37 

0.37 

0.38 

0.38 

3 

0.46 

0.47 

0.48 

0.48 

0.49 

0.50 

0.50 

0.51 

4 

0.58 

0.59 

0.59 

0.60 

0.61 

0.62 

0.63 

0.64 

5 

0.69 

0.70 

0.71 

0.72 

0.73 

0.74 

0.75 

0.76 

6 

0.81 

0.82 

0.83 

0.84 

0.86 

0.87 

0.88 

0.89 

7 

0.93 

0.94 

0.95 

0.96 

0.98 

0.99 

1.00 

1.02 

8 

1.04 

1.06 

1.07 

1.08 

1.10 

1.11 

1.13 

1.14 

9 

1.16 

1.17 

1.19 

1.21 

1.22 

1.24 

1.25 

1.27 

10 

1.27 

1.29 

1.31 

1.33 

1.34 

1.36 

1.38 

1 .40 

11 

1.39 

1.41 

1.43 

1.45 

1.47 

1.48 

1.50 

1.52 

12 

1.50 

1.52 

1.54 

1.57 

1.59 

1.61 

1.63 

1.65 

13 

1.62 

1.64 

1.66 

1.69 

1.71 

1.73 

1.75 

1.78 

14 

1.73 

1.76 

1.78 

1.81 

1.83 

1.85 

1.88 

1.90 

15 

1.85 

1.87 

1.90 . 

1.93 

1.95 

1.98 

2.00 

2.03 

16 

1.96 

1.99 

2.02 

2.05 

2.07 

2.10 

2.13 

2.16 

17 

2.08 

2.11 

2.14 

2.17 

2.20 

2.22 

2.25 

2.28 

18 

2.19 

2.22 

2.25 

2.29 

2.32 

2.35 

2.38 

2.41 

19 

2.31 

2.34 

2.37 

2.41 

2.44 

2.47 

2.50 

2.54 

20 

2.42 

2.46 

2.49 

2.53 

2.56 

2.59 

2.63 

2.66 

21 

2.54 

2.57 

2.61 

2.65 

2.68 

2.72 

2.75 

2.79 

22 

2.65 

2.69 

2.73 

2.77 

2.80 

2.84 

2.88 

2.91 

23 

2.77 

2.81 

2.85 

2.88 

2.92 

2.96 

3.00 

3.04 

24 

2.88 

2.92 

2.96 

3.00 

3.05 

3.09 

3.13 

3.17 

25 

3.00 

3.04 

3.08 

3. 12 

3.17 

3.21 

3.25 

3.29 

26 

3.11 

3.16 

3.20 

3.24 

3.29 

3.33 

3.38 

3.42 

27 

3.23 

3.27 

3.32 

3.36 

3.41 

3.45 

3.50 

3.54 

28 

3.34 

3.39 

3.44 

3.48 

3.53 

3.58 

3.62 

3.67 

29 

3.46 

3.50 

3.55 

3.60 

3.65 

3.70 

3.75 

3.80 

30 

3.57 

3.62 

3.67 

3.72 

3.77 

3.82 

3.87 

3.92 

31 

3.68 

3.74 

3.79 

3.84 

3.89 

3.94 

4.00 

4.05 

32 

3.80 

3.85 

3.91 

3.96 

4.01 

4.07 

4.12 

4.17 

33 

3.91 

3.97 

4.02 

4.08 

4.13 

4.19 

4.24 

4.30 

34 

4.03 

4.09 

4.14 

4.20 

4.26 

4.31 

4.37 

4.43 

35 


ETER FOR CAPILLARITY 

ian Tables.) 

English Units 


Diameter Height, of meiii3ous» in inches 

of tuho, 0.1 (K2 OJi (M^ 0^5 (K6 Oj; 0,8 ' 

i nches C^>r recti on to h e ad ded in inches 

0.15 0.024 0.047 0.069 0.092 0.116 

0.20 0.011 0.022 0.03? 0.045 0.059 0.078 

0.25 0.006 0.012 0.019 0.028 0.037 0.047 0.059 

0.30 0.004 0.008 0.013 0.018 0.023 0.029 0.035 0.042 

0.35 0.005 0.008 0.012 0.015 0.018 0.022 0.026 

0.40 0.004 0.006 0.008 0.010 0.012 0.014 0.016 

0.45 0.003 0.005 0.007 0.008 0.010 0.012 

0.50 . 0.002 0.004 0.005 0.006 0.006 0.007 

0.55 0.001 0.002 0.003 0.004 0.005 0.005 
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BAROMETRIC TEMPERATURE CORREC- 

The table below gives corrections for the e^mansion of the mercury and of the 
brass scale in a barometer. The zero correction for the mercury is at 32°F., and for 
the brass scale at 62°F. The zero correction for the barometer is at 28.5°F. Add or 


Tpni ' p , 







Observed barometer height 

in inches 







° F . 


22.0 

22.5 

2: 

?.o 

23.5 

24.0 

24.5 

25.0 

25.5 

26 

1.0 

26 

.5 



in . 

in . 

in . 

in . 

in . 

in . 

in . 

in . 

in . 

in . 

"T 

+0. 

.057 

+0, 

,059 

+0 

.060 

+0. 

061 

+0.063 

+0. 

,064 

+0.065 

+0. 

066 

+0. 

068 

+0. 

069 

2 

0 

.053 

0 

.055 

0 

.056 

0, 

.057 

0.058 

0 

.059 

0.061 

0. 

.062 

0. 

063 

0. 

064 

4 

0, 

.049 

0 

.050 

0 

.052 

0 

,053 

0.054 

0, 

,055 

0.056 

0. 

,057 

0. 

058 

0. 

059 

6 

0 

.045 

0 

.046 

0 

.047 

0 

.048 

0.049 

0 

.050 

0.052 

0, 

.052 

0. 

,054 

0. 

054 

8 

0, 

.041 

0 

.042 

0 

.043 

0 

.044 

0.045 

0 

.046 

0.047 

0. 

.048 

0. 

,049 

0. 

050 

10 

+0, 

.037 

-fo, 

.038 

+0 

.039 

+0. 

.040 

+0.041 

+0. 

.041 

+0.042 

+0. 

043 

+0. 

044 

+0. 

045 

12 

0 

.033 

0 

.034 

0 

.035 

0, 

,036 

0.036 

0 

.037 

0.038 

0. 

,038 

0. 

,039 

0. 

040 

14 

0 

.029 

0 

.030 

0 

.031 

0. 

.031 

0.032 

0 

.032 

0.033 

0. 

,034 

0. 

.035 

0. 

035 

16 

0 

.025 

0 

.026 

0 

.026 

0 

.027 

0.028 

0 

.028 

0.029 

0. 

.029 

0. 

.030 

0. 

030 

18 

0, 

.021 

0, 

.022 

0 

.022 

0 

.023 

0.023 

0 

.024 

0.024 

0. 

.025 

0. 

,025 

0. 

026 

20 

-fo. 

.017 

+0. 

,018 

+0, 

.018 

+0. 

018 

+0.019 

+0. 

019 

+0.020 

+0. 

020 

+0. 

020 

+0. 

021 

22 

0, 

.013 

0. 

,014 

0 

.014 

0. 

014 

0.014 

0. 

015 

0.015 

0. 

015 

0. 

016 

0. 

016 

24 

0. 

.009 

0. 

,010 

0 

.010 

0. 

010 

0.010 

0. 

010 

0.011 

0. 

oil 

0. 

Oil 

0. 

Oil 

26 

0, 

.005 

0. 

,005 

0 

,005 

0. 

006 

0.006 

0. 

006 

0.006 

0. 

006 

0. 

006 

0. 

006 

28 

+0. 

,001 

+0. 

,001 

+0, 

.001 

+0. 

001 

+0.001 

+0, 

.001 

+0.001 

+0. 

,001 

+0. 

001 

+0. 

002 

30 

-0. 

,003 

-0. 

,003 

-0 

.003 

-0. 

003 

-0.003 

-0. 

.003 

-0.003 

-0. 

.003 

-0. 

003 

-0. 

003 

32 

0. 

,007 

0, 

,007 

0 

.007 

0. 

007 

0.007 

0. 

007 

0.008 

0. 

008 

0. 

008 

0. 

008 

34 

0. 

,011 

0. 

Oil 

0 

.011 

0. 

oil 

0.012 

0. 

,012 

0.012 

0. 

012 

0. 

013 

0. 

013 

36 

0. 

015 

0. 

,015 

0 

.015 

0. 

016 

0.016 

0 

.016 

0.017 

0. 

,017 

0. 

017 

0. 

018 

38 

0. 

,019 

0. 

,019 

0 

.020 

0. 

020 

0.020 

0. 

.021 

0.021 

0, 

.022 

0. 

,022 

0. 

022 

40 

-0. 

023 

-0. 

,023 

-0, 

.024 

0. 

024 

-0.025 

-0 

.025 

-0.026 

-0, 

,026 

-0. 

,027 

-0. 

027 

42 

0. 

,027 

0, 

,027 

0 

.028 

0. 

029 

0.029 

0. 

,030 

0.030 

0. 

031 

0. 

032 

0. 

032 

44 

0. 

,031 

0, 

,031 

0 

.032 

0. 

033 

0.033 

0, 

,034 

0.035 

0. 

035 

0. 

036 

0. 

037 

46 

0, 

,035 

0, 

.035 

0 

.036 

0. 

,037 

0.038 

0, 

,038 

0.039 

0. 

,040 

0. 

041 

0. 

042 

48 

0. 

,039 

0, 

,040 

0 

.040 

0. 

,041 

0.042 

0, 

.043 

0.044 

0. 

,045 

0. 

,046 

0. 

046 

50 

-0. 

043 

-0. 

044 

~ 0 . 

,045 

-0. 

046 

-0.046 

-0. 

047 

-0.048 

-0. 

049 

-0. 

050 

-0. 

051 

52 

0. 

047 

0. 

048 

0, 

.049 

0. 

050 

0.051 

0, 

,052 

0.053 

0, 

.054 

0, 

,055 

0. 

056 

54 

0. 

051 

0. 

052 

0. 

053 

0. 

054 

0.055 

0. 

056 

0.057 

0. 

058 

0. 

060 

0. 

061 

56 

0. 

055 

0. 

056 

0. 

,057 

0. 

058 

0.060 

0, 

.060 

0.062 

0. 

.063 

0, 

,064 

0. 

065 

58 

0. 

059 

0. 

060 

0. 

,061 

0. 

063 

0.064 

0. 

,065 

0.066 

0. 

,068 

0, 

.069 

0. 

070 

60 

-0. 

062 

-0. 

064 

-0. 

065 

-0. 

067 

-0,068 

-0. 

069 

-0.071 

-0. 

072 

-0. 

074 

-0. 

075 

62 

0. 

066 

0. 

068 

0. 

069 

0. 

071 

0.073 

0. 

074 

0.076 

0. 

077 

0. 

079 

0. 

080 

64 

0. 

070 

0. 

072 

0. 

074 

0. 

075 

0.077 

0. 

078 

0.080 

0. 

081 

0. 

083 

0. 

085 

66 

0. 

074 

0. 

076 

0. 

078 

0. 

079 

0.081 

0. 

083 

0.085 

0. 

086 

0. 

088 

0. 

089 

68 

0. 

078 

0. 

080 

0. 

082 

0. 

084 

0.085 

0. 

087 

0.089 

0. 

,090 

0. 

.093 

0. 

094 

70 

-0. 

082 

-0. 

084 

-0. 

086 

-0. 

088 

-0.090 

-0. 

091 

-0.094 

-0. 

095 

-0. 

097 

-0. 

099 

72 

0. 

086 

0. 

088 

0. 

090 

0. 

092 

0.094 

0. 

096 

0.098 

0. 

100 

0, 

102 

0. 

104 

74 

0. 

090 

0. 

092 

0. 

094 

0. 

096 

0.098 

0. 

100 

0.103 

0. 

104 

0. 

107 

0. 

108 

76 

0. 

094 

0. 

096 

0. 

098 

0. 

101 

0.103 

0. 

104 

0.107 

0. 

109 

0. 

111 

0. 

113 

78 

0. 

098 

0. 

100 

0. 

103 

0. 

105 

0.107 

0. 

109 

0.112 

0. 

113 

0. 

116 

0. 

118 

80 

-0. 

102 

“0. 

104 

-0. 

107 

-0. 

109 

-0.111 

-0. 

113 

-0.116 

-0. 

118 

-0. 

121 

-0. 

123 

82 

0. 

106 

0. 

108 

0. 

111 

0. 

113 

0.116 

0. 

118 

0.121 

0. 

122 

0. 

125 

0. 

127 

84 

0. 

110 

0. 

113 

0. 

115 

0. 

118 

0.120 

0. 

122 

0.125 

0. 

127 

0. 

130 

0. 

132 

86 

0. 

114 

0. 

117 

0. 

119 

0. 

122 

0.124 

0. 

126 

0.130 

0. 

132 

0. 

135 

0. 

137 

88 

0. 

118 

0. 

121 

0. 

123 

0. 

126 

0.129 

0. 

131 

0.134 

0. 

136 

0, 

139 

0. 

142 

90 

-0. 

122 

-o. 

125 

-0. 

127 

-0. 

130 

-0.133 

-0. 

135 

-0.138 

-0. 

141 

-0. 

144 

-0. 

146 

92 

0. 

126 

0. 

129 

0. 

132 

0. 

134 

0.137 

0. 

140 

0.143 

0. 

145 

0. 

149 

0. 

151 

94 

0. 

130 

0. 

133 

0. 

136 

0. 

139 

0.142 

0. 

144 

0.147 

0. 

150 

0. 

153 

0. 

156 

96 

0. 

134 

0. 

137 

0. 

140 

0. 

143 

0.146 

0. 

149 

0.152 

0. 

155 

0. 

158 

0. 

161 

98 

0. 

138 

0. 

141 

0, 

144, 

0. 

147 

0.150 

0. 

153 

0.156 

0. 

159 

0. 

163 

0. 

165 

100 

-0. 

142 

-0. 

145 

-0. 

148 

-0. 

151 

-0.154 

-0. 

157 

-0.161 

-0. 

164 

-0. 

167 

-0. 

170 
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TION—BRASS SCALE— ENGLISH UNITS 

subtract the correction as indicated by its sign. On a metric scale barometer the 
zero correction is at 0°G. (32°F. ) ; because of this difference, readings taken in inches 
which arc to be converted to readings in centimeters should first be corrected 
for temperature. 


Tornp 





Observed 

barometer height 

in inches 







of / 

27.0 

27.5 

28.0 

28 

.5 

29.0 

29.5 

30.0 

30.5 

31 

0 

31 

.5 


in . 

in . 

in . 

in . 

in . 

in . 

in . 

in . 

in . 

in . 


+0. 

070 

4-0.071 

+0. 

073 

+0. 

074 

+0. 

076 

+0. 

077 

+0. 

078 

+0. 

079 

+0. 

081 

+0. 

082 

2 

0. 

065 

0.066 

0. 

068 

0. 

069 

0. 

070 

0. 

071 

0. 

073 

0. 

074 

0. 

075 

0. 

076 

4 

0. 

061 

0.061 

0. 

063 

0. 

064 

0. 

065 

0 

066 

0. 

067 

0. 

068 

0 

070 

0. 

070 

6 

0. 

056 

0.056 

0. 

058 

0. 

059 

0 

060 

0 

061 

0. 

062 

0. 

063 

0 

064 

0. 

065 

8 

0. 

051 

0.051 

0. 

053 

0. 

054 

0. 

054 

0 

055 

0. 

056 

0. 

057 

0 

058 

0. 

059 

10 

+0. 

046 

+0.046 

+0. 

047 

+0. 

048 

+0 

049 

+0 

050 

+0. 

051 

+0 

052 

+0 

053 

+0. 

053 

12 

0 

041 

0.041 

0 

042 

0. 

043 

0 

044 

0 

044 

0. 

045 

0 

046 

0 

047 

0. 

048 

14 

0 

036 

0.036 

0 

037 

0. 

038 

0 

039 

0 

039 

0 

040 

0 

040 

0 

041 

0. 

042 

16 

0. 

031 

0.031 

0. 

032 

0. 

033 

0 

033 

0 

034 

0. 

034 

0. 

035 

0 

036 

0. 

036 

18 

0. 

026 

0.026 

0. 

027 

0. 

028 

0 

028 

0. 

028 

0. 

029 

0 

029 

0 

030 

0. 

030 

20 

+0. 

021 

+0.021 

+0. 

022 

+0. 

022 

+0 

023 

+0 

023 

+0. 

024 

+0 

024 

+0 

024 

+0 

025 

22 

0 

016 

0.017 

0. 

017 

0. 

017 

0 

017 

0 

018 

0. 

018 

0 

018 

0 

019 

0. 

019 

24 

0 

oil 

0.012 

0 

012 

0. 

012 

0 

012 

0 

012 

0 

013 

0 

013 

0 

013 

0 

013 

26 

0 

006 

0.007 

0 

007 

0. 

007 

0 

007 

0 

007 

0. 

007 

0 

007 

0 

007 

0 

008 

28 

+0 

002 

+0.002 

+0. 

002 

+0. 

002 

+0 

002 

+0 

002 

+0. 

002 

+0. 

002 

+0 

002 

+0 

002 

30 

-0 

003 

-0.003 

-0 

003 

-0. 

004 

-0 

004 

-0 

004 

-0. 

004 

-0 

004 

-0 

004 

-0 

004 

32 

0 

008 

0.008 

0 

009 

0 

009 

0 

009 

0 

009 

0 

009 

0 

009 

0 

009 

0 

010 

34 

0 

013 

0.013 

0 

014 

0 

014 

0 

014 

0 

014 

0 

015 

0 

015 

0 

015 

0 

015 

36 

0 

018 

0.018 

0 

019 

0 

019 

0 

019 

0 

020 

0. 

020 

0 

020 

0 

021 

0 

021 

38 

0. 

023 

0.023 

0 

024 

0. 

024 

0 

025 

0 

025 

0. 

026 

0. 

026 

0 

026 

0 

027 

40 

-0 

028 

-0.028 

-0 

029 

-0. 

029 

-0 

030 

-0 

030 

-0 

031 

-0 

031 

-0 

032 

-0 

032 

42 

0 

033 

0.033 

0 

034 

0. 

034 

0 

035 

0 

036 

0. 

036 

0 

037 

0 

038 

0 

038 

44 

0 

038 

0.038 

0. 

039 

0. 

040 

0 

040 

0 

041 

0. 

042 

0 

042 

0 

043 

0 

044 

46 

0 

043 

0.043 

0 

044 

0. 

045 

0 

046 

0 

046 

0 

047 

0 

048 

0 

049 

0 

049 

48 

0 

047 

0.048 

0 

049 

0. 

050 

0 

051 

0 

052 

0. 

053 

0 

053 

0 

054 

0 

055 

50 

-0 

052 

-0.053 

-0 

054 

-0. 

055 

-0 

056 

-0 

057 

-0. 

058 

-0 

059 

-0 

060 

-0 

061 

52 

0 

057 

0.058 

0 

059 

0. 

060 

0 

061 

0 

062 

0 

064 

0 

064 

0 

066 

0 

066 

54 

0 

062 

0.063 

0 

064 

0 

065 

0 

067 

0 

068 

0 

069 

0 

070 

0 

071 

0 

072 

56 

0. 

067 

0.068 

0. 

069 

0. 

070 

0, 

.072 

0 

,073 

0. 

074 

0. 

075 

0 

.077 

0. 

078 

58 

0. 

072 

0.073 

0. 

074 

0. 

076 

0. 

077 

0, 

,078 

0. 

080 

0. 

081 

0, 

.082 

0. 

084 

60 

~ 0 . 

077 

-0.078 

-0. 

080 

-0. 

081 

-0. 

082 

-0. 

,084 

-0. 

085 

-0. 

086 

-0 

.088 

-0. 

089 

62 

0. 

082 

0.083 

0. 

085 

0. 

086 

0. 

,088 

0 

.089 

0. 

091 

0. 

,092 

0 

.094 

0. 

095 

64 

0. 

086 

0.088 

0. 

090 

0. 

091 

0. 

,093 

0, 

,094 

0. 

096 

0. 

097 

0 

.099 

0. 

101 

66 

0. 

091 

0.093 

0. 

095 

0. 

096 

0. 

098 

0, 

.099 

0. 

101 

0. 

103 

0 

.105 

0. 

106 

68 

0. 

096 

0.098 

0. 

100 

0. 

101 

0, 

,103 

0, 

.105 

0. 

107 

0. 

108 

0, 

.110 

0. 

112 

70 

-0. 

101 

-0.103 

-0. 

105 

-0. 

106 

-0, 

,109 

-0 

.110 

-0. 

,112 

-0. 

,114 

-0 

.116 

-0. 

117 

72 

0. 

106 

0.107 

0. 

110 

0. 

111 

0. 

114 

0. 

,115 

0. 

118 

0. 

119 

0. 

,122 

0. 

123 

74 

0. 

111 

0.112 

0. 

115 

0. 

117 

0. 

119 

0, 

,121 

0. 

123 

0. 

125 

0. 

,127 

0. 

129 

76 

0. 

116 

0.117 

0. 

120 

0. 

122 

0. 

.124 

0, 

,126 

0. 

128 

0. 

,130 

0 

.133 

0. 

134 

78 

0. 

120 

0.122 

0. 

,125 

0. 

127 

0, 

.129 

0 

.131 

0. 

134 

0. 

,136 

0 

.138 

0. 

140 

80 

-0. 

125 

-0.127 

-0. 

130 

-0. 

132 

-0, 

.135 

-0, 

.136 

-0. 

139 

-0. 

141 

-0, 

.144 

-0. 

146 

82 

0. 

130 

0.132 

0. 

135 

0. 

137 

0, 

,140 

0, 

.142 

0. 

145 

0. 

147 

0. 

,149 

0. 

151 

84 

0. 

135 

0.137 

0. 

140 

0. 

142 

0 

.145 

0 

.147 

0. 

150 

0. 

152 

0. 

.155 

0. 

157 

86 

0. 

140 

0.142 

0. 

145 

0. 

147 

0. 

150 

0. 

152 

0. 

155 

0. 

158 

0. 

161 

0. 

163 

88 

0. 

145 

0.147 

0. 

150 

0. 

152 

0. 

155 

0, 

,158 

0. 

161 

0. 

163 

0. 

166 

0. 

168 1 

90 

-0. 

150 

-0.152 

-0. 

155 

-0. 

157 

-0. 

161 

-0. 

163 

-0. 

166 

-0. 

169 

-0. 

172 

-0. 

174 

92 

0. 

154 

0.157 

0. 

160 

0. 

163 

0 

.166 

0 

.168 

0. 

172 

0. 

174 

0. 

177 

0. 

180 

94 

0. 

159 

0.162 

0. 

165 

0. 

168 

0. 

171 

0. 

174 

0. 

177 

0. 

179 

0. 

183 

0. 

185 

96 

0. 

164 

0.167 

0. 

170 

0. 

173 

0. 

176 

0. 

179 

0. 

182 

0. 

185 

0. 

188 

0. 

191 

98 

0. 

169 

0.172 

0. 

,175 

0. 

178 

0, 

.181 

0, 

.184 

0. 

188 

0. 

190 

0. 

194 

0. 

197 

100 

~ 0 . 

174 

-0.177 

-0. 

180 

-0. 

183 

-0. 

187 

-0. 

,190 

-0. 

193 

-0. 

196 

-0. 

200 

0. 

202 




1612 


BAROMETRIC LATITUDE-GRAVITY TABLE— METRIC UNITS 

{Smithsonian Tables.) 

The values below are to be subtracted from the barometric reading for latitudes 
from 0 to 45° inculsive, and are to be added from 46 to 90°. 


Deg . 

Lat . 

680 

700 

Barometer readings , 
720 

millimeters 

740 

760 

7B0 


mm 

mm . 

mm . 

mm . 

mm . 

min . 

0 

1.82 

1.87 

1.93 

1.98 

2.04 

2.09 

5 

1.79 

1.85 

1.90 

1.95 

2.00 

2.06 

10 

1.71 

1.76 

1.81 

1.86 

1.92 

1.97 

15 

1.58 

1 .63 

1.67 

1.72 

1.77 

1.81 

20 

1.40 

1.44 

1.49 

1.53 

1.57 

1.61 

21 

1.36 

1 .40 

1 .44 

1.48 

1.52 

1.56 

22 

1.32 

1.36 

1.40 

1.44 

1.48 

1 .51 

23 

1.28 

1.31 

1.35 

1.39 

1.43 

1.46 

24 

1.23 

1.27 

1.30 

1.34 

1.37 

1.41 

25 

1.18 . 

1.22 

1.25 

1.29 

1.32 

1.36 

26 

1.13 

1.17 

1.20 

1.23 

1.27 

1.30 

27 

1.08 

1.12 

1.15 

1.18 

1.21 

1.24 

28 

1.03 

1.06 

1.09 

1.12 f 

1.15 

1.18 

29 

0.98 

1.01 

1.04 

1.07 

1.10 

1.12 

30 

0.93 

0.95 

0.98 

1.01 

1.04 

1.06 

31 

0.87 

0.90 

0.92 

0.95 

0.98 

1.00 

32 

0.82 

0.84 

0.86 

0.89 

0.91 

0.94 

33 

0.76 

0.78 

0.80 

0.83 

0.85 

0.87 

34 

0.70 

0.72 

0.74 

0.76 

0.79 

0.81 

35 

0.64 

0.66 

0.68 

0.70 

0.72 

0.74 

36 

0.58 

0.60 

0.62 

0.64 

0.65 

0.67 

37 

0.52 

0.54 

0.56 

0.57 

0.59 

0.60 

38 

0.46 

0.48 

0.49 

0.51 

0.52 

0.53 

39 

0.40 

0.42 

0.43 

0.44 

0.45 

0.46 

40 

0.34 

0.35 

0.36 

0.37 

0.38 

0.39 

41 

0.28 

0.29 

0.30 

0.30 

0.31 

0.32 

42 

0.22 

0.22 

0.23 

0.24 

0.24 

0.25 

43 

0.16 

0.16 

0.16 

0.17 

0.17 

0.18 

44 

0.09 

0.10 

0.10 

0.10 

0.10 

0.11 

45 

0.03 

0.03 

0.03 

0.03 

0.03 

0.04 

46 

0.03 

0.03 

0.03 

0.03 

0.04 

0.04 

47 

0.09 

0.10 

0.10 

0.10 

0.10 

0.11 

48 

0.16 

0.16 

0.17 

0.17 

0.18 

0.18 

49 

0.22 

0.23 

0.23 

0.24 

0.25 

0.25 

50 

0.28 

0.29 

0.30 

0.31 

0.31 

0.32 

51 

0.34 

0.35 

0.36 

0.37 

0.38 

0.39 

52 

0.40 

0.42 

0.43 

0.44 

0.45 

0.46 

53 

0.46 

0.48 

0.49 

0.51 

0.52 

0.53 

54 

0.52 

0.54 

0.56 

0.57 

0.59 

0.60 

55 

0.58 

0.60 

0.62 

0.64 

0.65 

0.67 

56 

0.64 

0.66 

0.68 

0.70 

0.72 

0.74 

57 

0.70 

0.72 

0.74 

0.76 

0.78 

0.80 

58 

0.76 

0.78 

0.80 

0.82 

0.85 

0.87 

59 

0.81 

0.84 

0.86 

0.89 

0.91 

0.93 

60 

0.87 

0.89 

0.92 

0.94 

0.97 

1.00 

61 

0.92 

0.95 

0.98 

1.00 

1.03 

1.06 

62 

0.97 

1.00 

1 .02 

1.05 

1 .08 

1.11 

63 

1.03 

1.06 

1.09 

1.12 

1.15 

1.18 

64 

1.08 

1.11 

1.14 

1.17 

1.20 

1.23 

65 

1.13 

1.16 

1.19 

1.22 

1.26 

1.29 

66 

1.17 

1.21 

1.24 

1.28 

1.31 

1.35 

67 

1.22 

1.25 

1 .29 

1.33 

1.36 

1.40 

68 

1.26 

1.30 

1.34 

1.37 

1.41 

1.45 

69 

1.31 

1.34 

1.38 

1.42 

1.46 

1.50 

70 

1.35 

1.39 

1.43 

1.47 

1.51 

1.55 

72 

1.42 

1.47 

1.51 

1.55 

1.59 

1.63 

75 

1.53 

1.57 

1.62 

1 .66 

1.71 

1.75 

80 

1.66 

1.71 

1.76 

1.81 

1.86 

1.90 

85 

1.74 

1 .79 

1.84 

1.90 

1.95 

2.00 

90 

1.77 

1.82 

1.87 

1 .93 

1.98 

2.03 
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BAROMETRIC LATITUDE-GRAVTTY TABLE— ENGLISH UNITS 

(Smithsonian Tables . ) 

The values below are to be subtracted from the barometric reading for latituaes 
from 0 to 45° inclusive, and are to be added from 46 to 90°. 


DefT - 



Ban^meter readings , indues 



Lat . 

25 

26 

27 

2 R 

29 

.30 


in . 

in . 

in . 

in . 

in . 

in . 

”o 

0.067 

0.070 

0.072 

0.075 

0.078 

0.080 

5 

0.066 

0.069 

0.071 

0.074 

0.077 

0.079 

10 

0.063 

0.066 

0.068 

0.071 

0.073 

0.076 

15 

0.058 

0.060 

0.063 

0.065 

0.067 

0.070 

20 

0.052 

0.054 

0.056 

0.058 

0.060 

0.062 

21 

0.050 

0.052 

0.054 

0.056 

0.058 

0.060 

22 

0.049 

0.050 

0.052 

0.054 

0.056 

0.058 

23 

0.047 

0.049 

0.051 

0.053 

0.054 

0.056 

24 

0.045 

0.047 

0.049 

0.051 

0.052 

0.054 

25 

0.043 

0.045 

0.047 

0.049 

0.050 

0.052 

26 

0.042 

0.043 

0.045 

0.047 

0.048 

0.050 

27 

0.040 

0.041 

0.043 

0.045 

0.046 

0.048 

28 

0.038 

0.039 

0.041 

0.043 

0.044 

0.046 

29 

0.036 

0.037 

0.039 

0.040 

0.042 

0.043 

30 

0.034 

0.035 

0.037 

0.038 

0.040 

0.041 

31 

0.032 

0.033 

0.035 

0.036 

0.037 

0.038 

3? 

0.030 

0.031 

0.032 

0.034 

0.035 

0.036 

33 

0.028 

0.029 

0.030 

0.031 

0.032 

0.034 

34 

0.026 

0.027 

0.028 

0.029 

0.030 

0.031 

35 

0.024 

0.025 

0.026 

0.027 

0.027 

0.028 

1 

36 

0.022 

0.022 

0.023 

0.024 

0.025 

0.026 

37 

0.019 

0.020 

0.021 

0.022 

0.022 

0.023 

38 

0.017 

0.018 

0.018 

0.019 

0.020 

0.020 

39 

0.015 

0.015 

0.016 

0.017 

0.017 

0.018 

40 

0.013 

0.013 

0.014 

0.014 

0.015 

0.015 

41 

0.010 

0.011 

0.011 

0.012 

0.012 

0.012 

42 

0.008 

0.008 

0.009 

0.009 

0.009 

0.010 1 

43 

0.006 

0.006 

0.006 

0.006 

0.007 

0.007 

44 

0.003 

0.004 

0.004 

0.004 

0.004 

0.004 

45 

0.001 

0,001 

0.001 

0.001 

0.001 

0.001 

46 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

47 

0.003 

0.004 

0.004 

0.004 

0.004 

0.004 

48 

0.006 

0.006 

0.006 

0.006 

0.007 

0.007 

49 

0.008 

0.008 

0.009 

0.009 

0.009 

0.010 

50 

0,010 

0.011 

0.011 

0.012 

0.012 

0.012 

51 

0.013 

0.013 

0.014 

0.014 

0.015 

0.015 

52 

0.015 

0.015 

0.016 

0.016 

0.017 

0.018 

53 

0.017 

0.018 

0.018 

0.019 

0.020 

0.020 

54 

0.019 

0.020 

0.021 

0.022 

0.022 

0.023 

55 

0.021 

0.022 

0.023 

0.024 

0.025 

0.026 

56 

0.024 

0.024 

0.026 

0.026 

0.027 

0.028 

57 

0.026 

0.027 

0.028 

0.029 

0.030 

0.031 

58 

0.028 

0.029 

0.030 

0.031 

0.032 

0.033 

59 

0.030 

0.031 

0.032 

0.033 

0.035 

0.036 

60 

0.032 

0.033 

0.034 

0.036 

0.037 

0.038 

61 

0.034 

0.035 

0.037 

0.038 

0.039 

0.041 

62 

0.036 

0.037 

0.039 

0.040 

0.042 

0.043 

63 

0.038 

0.039 

0.041 

0.042 

0.044 

0.045 

64 

0.040 

0.041 

0.043 

0.044 

0.046 

0.047 

65 

0.041 

0.043 

0.045 

0.046 

0.048 

0.050 

66 

0.043 

0.045 

0.047 

0.048 

0.050 

0.052 

67 

0.045 

0.047 

0,048 

0.050 

0.052 

0.054 

68 

0.046 

0.048 

0.050 

0.052 

0.054 

0.056 

69 

0.048 

0.050 

0.052 

0.054 

0.056 

0.058 

70 

0.050 

0.052 

0.053 

0.055 

0.057 

0.059 

7? 

0.052 

0.054 

0.057 

0.059 

0.061 

0.063 

75 

0.056 

0.058 

0.061 

0.063 

0.065 

0.067 

80 

0.061 

0.063 

0.066 

0.068 

0.071 

0.073 

85 

0.064 

0.067 

0,069 

0.072 

0.074 

0.077 

90 

0.065 

0.068 

0.070 

0.073 

0.075 

0.078 
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BAROMETRIC CORRECTION FOR GRAVITY 

The veJues in the table below are to be subtracted from the readings taken on a 
mercurial barometer to correct for the decrease in gravity with increase in altitude. 

Metric Units 


Height- Observed barometer height in millimeters 


above sea- 

400 

450 

500 

.550 

600 

650 

700 

750 

800 

meters 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

100 







0.02 

0.02 

0.02 

200 







0.04 

0.05 

0.05 

300 







0.07 

0.07 

0.07 

400 







0.09 

0.10 

0.10 

500 







0.11 

0.12 

0.13 

600 






0.12 

0.13 

0.14 


700 






0.14 

0.15 

0.16 


800 






0.16 

0.18 

0.19 


900 






0.18 

0.20 

0.22 


1000 




6.18 

6.19 

0.20 

0.22 

0.24 


1100 




0.19 

0.21 

0.22 

0.24 



1200 




0.21 

0.23 

0.24 

0.26 



1300 




0.22 

0.24 

0.26 

0.29 



1400 




0.24 

0.26 

0.28 

0.31 



1500 



6.24 

0.26 

0.28 

0.30 

0.33 



1600 



0.25 

0.28 

0.30 

0.32 




1700 



0.27 

0.30 

0.32 

0.34 




1800 



0.28 

0.31 

0.34 

0.36 




1900 



0.30 

0.33 

0.36 

0.39 




2000 


6.28 

0.31 

0.34 

0.38 

0.41 




2100 


0.30 

0.33 

0.36 

0.40 





2200 


0.31 

0.35 

0.38 

0.41 





23C0 


0.32 

0.36 

0.40 

0.43 





2400 


0.34 

0.38 

0.42 

• 0.45 





2500 

6.31 

0.35 

0.39 

0,43 

0.47 




.... 

2600 

0.33 

0.37 

0.41 






.... 

2800 

0.35 

0.40 

0.54 







3000 

0.38 

0.42 

0.47 






.... 

3200 

0.40 

0.46 







.... 

3400 

0.43 

0.48 








English Units 

Height 



Observed barometer height in inches 




above sea- 

14 

16 

18 

20 

22 

24 

26 

28 

30 

level feet 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

1000 







0.003 

0.003 

0.003 

2000 






0.004 

0.005 

0.005 

0.006 

3000 





0.007 

0.007 

0.008 

0.008 


4000 





0.009 

0.009 

0.010 



5000 




0.010 

0.011 

0.011 

0.012 



6500 




0,011 

0.012 

0.013 




6000 




0.011 

0.013 

0.014 




6500 



0.011 

0.012 

0.014 

0.015 




7000 



0.012 

0.013 

0.015 

0.016 




7500 



0.013 

0.014 

0.016 

0.017 




8000 


0.012 

0.014 

0.015 

0.017 





8500 


0.013 

0.015 

0.016 

0.018 





9000 

0.012 

0.014 

0.016 

0.017 

0.019 





9500 

0.013 

0.015 

0.016 

0.018 

0.020 





10000 

0.013 

0.015 

0.017 

0.019 






10500 

0.014 

0.016 

0.018 

0.020 






11000 

0.015 

0.017 

0.019 

0.021 






11500 

0.015 

0.018 

0.020 







12000 

0.016 

0.018 

0.021 







12500 

0.017 

0.019 

0.021 







13000 

0.017 

0.020 








13500 

0.018 

0.021 








14000 

0.019 

0.021 








14500 

0.019 









15000 

0.020 
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VALUES OF GRAVITY AT VARIOUS STATIONS 

The following table gives values for the latitude, longitude, altitude and gravity 
of various places. Gravity is assumed to be the resultant acceleration caused by the 
attraction of gravity and the rotation of the earth. The values marked * have been 
corrected for the effect of topography and of isostatic compensation. All values are 
based on the Potsdam system. 


Station 

Latitude 

Longitude 

Alti tude. 

Gravity, 


o 


o 

' 

meters 

cm /aeo^ 

AFRICA 

Abu Hamed, Egypt 

19° 

32.0' 

33° 

19. 9' E. 

339 

978.538 

Algiers 

36 

44.8 

3 

3 E. 

213 

979.905 

Bizerta, Tunisia 

37 

16.4 

9 

52.5 E. 

7 

979,975 

Cape Town 

33 

56.1 S. 

18 

28.7 E. 

11 

979.657 

Domjo Ndorobbo 

3 

8.8 S. 

35 

13.2 E. 

1715 

977.549 

Freetown, Sierra Leone 

8 

29.4 

13 

14.3 

65 

978.200 

Helwan, Egypt 

29 

51 .5 

31 

20.4 E. 

104 

979.295 

Johannesburg 

26 

10.9 S. 

28 

4.5 E. 

1805 

978.553 

Kampo, Cameroons 

2 

21 .2 

9 

49.6 E. 

3 

978.040 

Khartum, Egypt 

15 

36.6 

32 

32.9 E. 

383 

978.308 

Laghwat, Algeria 

33 

47.7 

2 

53 E. 

755 

979.356 

Langenburg, S. Africa 

9 

35.8 S. 

34 

8.6 E. 

477 

977.907 

Libreville, Gabon 

0 

22.3 

9 

27.2 E. 

2 

977.999 

Loanda, Angola 

8 

48.6 S. 

13 

14.1 E. 

4 

978.212 

Lourenco Marques 

26 

2.5 S. 

32 

19.8 E. 

55 

979.068 

Luxor, Egypt 

25 

43.1 

32 

39.3 E. 

82 

978.982 

Minia, Egypt 

28 

5.8 

30 

45.5 E. 

42 

979.155 

Monrovia, Liberia 

6 

19.0 

10 

48.8 

41 

978.165 

Mozambique 

15 

2.1 S. 

38 

25 E. 

3 

978.451 

Ouled Rhamoun, Algeria 

36 

10.8 

6 

41 E. 

687 

979.709 

Pangani 

5 

25.8 S. 

38 

58.8 E. 

7 

978.039 

Rio del Rey, Nigeria 

4 

43.5 

8 

38.3 E. 

2 

978.087 

Tangier, Morocco 

35 

46.5 

5 

48.6 

63 

979.737 

Wadi Haifa, Egypt 

21 

55.8 

31 

19.9 E. 

126 

978.728 

ALASKA 

Fort Egbert, Eagle City 

64 

47.4 

141 

12.4 

269 

982.141* 

Percy Islands 

54 

55.8 

131 

35.3 

4 

981.511* 

Point Young 

58 

11.5 

134 

33.4 

7 

981 . 703* 

Quiet Harbor 

56 

14.1 

132 

39.6 

4 

981 . 590* 

St. Michael 

63 

28.5 

162 

2.4 

1 

982.188* 

St. Paul Island 

57 

7.3 

170 

16.6 

10 

981 . 767* 

AUSTRALIA 

Brisbane 

27 

28.0 S. 

153 

1.6 E. 

40 

979.148 

Hobart, Tasmania 

42 

53.6 S. 

147 

22.0 E. 

58 

980.441 

Melbourne 

37 

49.9 S. 

144 

58.5 E. 

26 

979.987 

Perth 

31 

57.1 S. 

115 

50.5 E. 

58 

979.378 

Sydney 

33 

51 .7 S. 

151 

12.7 E. 

43 

979.680 

AUSTRIA 

Brenner 

47 

0.3 

11 

30.5 E. 

1372 

980.353 

Dalaas 

47 

8 

9 

59 E. 

838 

980.454 

Mixnitz 

47 

19.8 

15 

22 E. 

445 

980.657 

Stilfserjoch 

46 

31.8 

10 

27.4 E. 

2760 

980.045 

Vienna 

48 

12.7 

16 

21 . 5 E. 

183 

980.860 

Waidhofen 

47 

57.7 

14 

46.7 E. 

352 

980.750 

Wolfsthal 

48 

8.3 

17 

0.5 E. 

146 

980.904 

BELGIUM 

Brussels 

50 

51.0 

4 

22 E. 

102 

981.112 

CANADA 

Banff, Alberta 

51 

10.9 

116 

34.5 

1376 

980.741* 




1616 


VALUES OF GRAVITY AT VARIOUS STATIONS 


Station 

Latitude 

O ' 

^ngitude 

Altitude, 

meters 

Gravity, 

cm/sec^ 

CANADA (Cont.) 







Calgary^ Alberta 

51° 

2.7' 

114° 

3.8' 

1044 

980.801* 

Charlottetown, P.E.I. 

46 

13.9 

63 

7.5 

8 

980.746* 

Halifax, N. S. 

44 

40.8 

63 

33.8 

9 

980.582* 

Kenora, Ontario 

49 

46.0 

94 

30.0 

330 

980.992* 

Kingston, Ontario 

44 

14.6 

76 

28.8 

79 

980.538* 

Liard River, B. C. 

59 

58.7 

123 

47.5 

160 

981 .731* 

Moose Jaw, Sask. 

50 

23.4 

105 

31.8 

541 

980.946* 

Ottawa, Ont. 

45 

23.6 

75 

43.0 

83 

980.618* 

Peace River, Alta. 

56 

14.1 

117 

17.2 

324 

981 .444* 

Port Arthur, Ont. 

48 

26.0 

89 

13.0 

189 

980.806* 

St. John, N. B. 

45 

16.0 

66 

5.0 

33 

980.679* 

Sault Ste. Marie, Ont. 

46 

30.4 

84 

19.2 

186 

980.675* 

Sydney, N. S. 

46 

8.4 

60 

11.8 

12 

980.745* 

Vancouver, B. C. 

49 

16.8 

123 

6.8 

6 

980.903* 

Winnipeg, Man. 

49 

54.4 

97 

8.0 

231 

980.992* 

CENTRAL AMERICA, see SOUTH AMERICA 





CHINA 







Hankow 

30 

35.5 

114 

17.5 E. 

73(7) 

979.369 

HongKong 

22 

18.2 

114 

10.5 E. 

33 

978.771 

Port Arthur 

38 

47.9 

121 

22.3 E. 

1 

980.128 

Shasi 

30 

18.1 

112 

14.8 E. 

122(7) 

979.303 

Woihaiwei 

37 

30.0 

122 

11.0 E. 

1 

979.993 

Zikawei 

31 

11.6 

121 

25.8 E. 

4 

979.437 

CZEKOSLOVAKIA* 







Bbhmerwald (Cesky Les) 

49 

40.1 

12 

59.3 E. 

537 

980.921 

Cebon (Cebon) 

50 

0.9 

13 

0.4 E. 

822 

980.906 

Karlowitz (Karlovice) 

49 

21.9 

18 

18.7 E. 

510 

980.890 

Mount Hora (Hora Marenka) 

49 

10.3 

15 

42.4 E. 

710 

980.845 

Rosenau (Roznava) 

48 

39.1 

20 

32 E. 

281 

980.871 

DENMARK 







Copenhagen 

55 

41 .2 

12 

34.7 E. 

14 

981 . 559 

Frederikshavn 

57 

27.1 

10 

32.2 E. 

15 

981 . 740 

Magieby 

54 

47.3 

10 

43.0 E. 

14 

981 . 502 

Trige 

56 

15.2 

10 

9.5 E. 

91 

981.618 

ENGLAND, see GREAT BRITAIN 






FINLAND 







Helsingfors 

60 

9.7 

24 

57.3 E. 

29 

981.912 

Ule^borg 

65 

1.2 

25 

29.1 E. 

9 

982.262 

Viborg 

60 

42.9 

28 

43.7 E. 

12 

981 .928 

FRAN&E 







Arcachon 

44 

39.6 

1 

10.4 

24 

980.586 

Bayonne 

43 

29.7 

1 

28 0 

3 

980.475 

Bordeaux 

44 

50.1 

0 

31.4 

72 

980.572 

Lihons 

49 

50.0 

2 

45 E. 

106 

981 . 038 

Lyon 

45 

41.0 

4 

47 E. 

286 

980.629 

Marseille 

43 

17.9 

5 

23 E. 

61 

980.482 

Meudon 

48 

48.3 

2 

13.9 E. 

130(7) 

980.919 

Mont Blanc 

45 

50 

6 

52 E. 

4807 

979.401 

Nice 

43 

42.8 

7 

18 E. 

367 

980.471 

Paris 

48 

50,2 

2 

20.3 E. 

61 

980. 943 

Port-Vendres 

42 

50.9 

3 

6 E. 

25 

980.456 

Strasbourg 

48 

35.0 

7 

46.1 E. 

137 

980.904 

Valence 

44 

56 

4 

53 E. 

125 

980.562 

GERMANY 







Alter Bruch 

50 

45.7 

15 

44.6 E. 

917 

980.990* 


♦For other stations see end of this table. 





1<617 


VALUES OF GRAVITY AT VARIOUS STATIONS 


1 Station 

Latitude 

o / 

Ixmgitude 

o f 

Altitude, 

meters 

Gravity, I 
cm /'sec^ 1 

1 GERMANY (Coni.) I 

Bremen 

53° 

5.0' 

8° 

49. 2' E. 

0 

981.341 

Brocken 

51 

48.0 

10 

37 E. 

1140 

981.103* 

Coburg 

50 

16.0 

10 

58 E. 

290 

981.015 

Gbttingen 

51 

32.0 

9 

57 E. 

162 

981.176 

Hamburg 

53 

32.8 

9 

58.3 E. 

24 

981 . 375 

Immenstaad 

47 

40.0 

9 

22.1 E. 

403 

980.709 

Jena 

50 

55.6 

11 

35.2 E. 

154 

981.123 

Karlsruhe 

49 

0.7 

8 

24.7 E. 

114 

980.967 

Kiel 

54 

20.5 

10 

9 E. 

41 

981.464 

Kolberg 

54 

11.3 

15 

35.8 E. 

8 

981 .453 

Kbnigsberg 

54 

42.8 

20 

29.8 E. 

22 

981.477 

Leipzig 

51 

20.1 

12 

23.5 E. 

115 

(£> 

00 

00 

o 

Munich 

48 

8.7 

11 

36.6 E. 

525 

980.733 

Munster 

51 

57.9 

7 

37.9 E. 

62 

981 . 233 

Potsdam 

52 

22.9 

13 

4.1 E. 

87 

981 . 274 

Scharfenstein 

51 

50.0 

10 

36.0 E. 

623 

981 .171* 

Schneekoppe 

50 

44.2 

15 

44.6 E. 

1605 

980.886* 

Stuttgart 

48 

46.9 

9 

10.5 E. 

247 

980.901 

Waldsee 

47 

55 

9 

45.3 E. 

590 

980.706 

GREAT BRITAIN 

Edinburgh, Scotland 

55 

57.4 

3 

9.4 

104 

981 . 584 

Glasgow, Scotland 

55 

51 .5 

4 

14.0 

61 

981.605 

Greenwich, England 

51 

28.6 

0 

0.0 

48 

981 .184 

Kew, England 

51 

28.1 

0 

19 

5 

981.144 

Plymouth, England 

50 

22.2 

4 

8.4 

43 

981.148 

HOLLAND 

Amsterdam 

52 

21 .9 

4 

54.7 E. 

0 

981.288 

Breda 

51 

35.5 

4 

46.5 E. 

1 

981.213 

De Bilt 

52 

6.2 

6 

10.7 E. 

2 

981 . 267 

Delft 

52 

0.6 

4 

22.1 E. 

2 

981 . 264 

Gronigen 

53 

13.2 

6 

34.0 E. 

5 

981 . 348 

Leeuwarden 

53 

12.3 

5 

48.3 E. 

1 

981 . 348 

Leiden 

52 

9.4 

4 

29.1 E. 

2 

981 . 273 

Maastricht 

50 

51 .2 

5 

41.6 E. 

49 

981 . 140 

Terschelling 

53 

21 .6 

5 

12.9 E. 

6 

981 . 376 

Utrecht 

52 

5.2 

5 

7.8 E. 

5 

981 .263 

Winschoten 

53 

8.7 

7 

2.4 E. 

0 

981 . 346 

HUNGARY 

Budapest 

47 

29.5 

19 

3.6 E. 

108 

980.852 

Kis-Komarom 

46 

32.9 

17 

10.7 E. 

115 

980.745 

INDIA 

Agra 

27 

10.3 

78 

1.1 E. 

163 

979.040* 

Allahabad 

25 

25.9 

81 

55 E. 

88 

978.924* 

Badnur 

21 

54.2 

77 

54.2 E. 

641 

978.627* 

Chatra 

24 

12.7 

88 

23.4 E. 

20 

978.861* 

Colaba 

18 

53.8 

72 

48.8 E. 

10 

978.633* 

Cuttack 

20 

29.1 

85 

52.0 E. 

28 

978.661* 

Dehra Dun 

30 

19.5 

78 

3.2 E. 

682 

978.985* 

Dolhpur 

26 

42.0 

77 

54.8 E. 

176 

978.986* 

Gesupur 

28 

33.0 

77 

42.0 E. 

211 

979.102* 

Jacobabad 

28 

16.6 

68 

27.1 E. 

56 

979.164* 

Jalpaiguri 

26 

31.3 

88 

44.2 E. 

82 

978.831* 

Jubbulpore 

23 

8.9 

79 

59 E. 

447 

978.719* 

Kalian pur 

24 

7.2 

77 

39.3 E. 

537 

978.790* 

Madraa 

13 

4.1 

80 

14.9 E. 

6 

978.321* 




1618 


VALUES OF GRAVITY AT VARIOUS STATIONS 


Station 

Latitude 

O f 

Longitude 

Altitude, 

meters 

Gravity, 

cm/sec^ 

INDIA (Cont.) 

Majhauli 

26° 

17.8^ 

00 

CO 

c 

58' e;. 

67 

978.893* 

Mian Mir 

31 

31.6 

74 

22.5 E. 

216 

979.352* 

Mogha) Sarai 

25 

17.0 

83 

6 E. 

78 

978.897* 

Montgomery 

30 

39.8 

73 

6.3 E. 

170 

979 . 304* 

Mussoorie 

30 

27.6 

78 

4.5 E. 

2110 

978.827* 

Muzaffarpur 

26 

7.1 

85 

25 E. 

55 

978.898* 

Quetta 

30 

12.2 

67 

0.7 E. 

1682 

978.877* 

Raipur 

21 

13.9 

81 

41 E. 

304 

978.615* 

Raj pur 

30 

24.2 

78 

5.8 E. 

1012 

978.938* 

Sandakphu Peak 

27 

6.1 

88 

0.2 E. 

3586 

978.333* 

Yercaud 


46.9 

78 

12.5 E. 

1369 

978.026* 

ISLANDS 

Auckland, New Zealand 

36 

50.9 S. 

174 

46.2 E. 

3 

979.962 

Bastia, Corsica 

42 

41.2 

9 

27 E. 

20 

980.519 

Batavia, Java 

6 

1 1 . 0 S. 

106 

49.8 E. 

7 

978.178 

Bridgetown, Barbados 

13 

4.3 

59 

36.5 

2 

978.340 

Catania, Sicily 

37 

30.2 

15 

4.7 E. 

43 

980.065 

Fornells, Balearic Islands 

40 

3.4 

4 

7.9 E. 

7 

980.283 

Honolulu, Hawaii 

21 

18.1 

157 

51 .8 

6 

979.108* 

Ibiza, Balearic Islands 

38 

54.3 

1 

26.1 E. 

3 

980.146 

Jamestown, St. Helena 

15 

55 S. 

5 

43.7 

10 

978.889* 

Karajak Glacier, Greenland 

70 

26.9 

50 

19.8 

20 

982.534 

Kingston, Jamaica 

17 

57.7 

76 

47.3 

2 

978.591 

Kudat, Borneo 

6 

53.0 

116 

50.7 E. 

2 

978.149 

Las Palmas, Canary Islands 

28 

7.0 

15 

26.0 

8 

979.385 

MaKassar, Celebes 

5 

7.3 S. 

119 

24.5 E. 

2 

978.138 

Manila, Philippines 

14 

34.7 

120 

38.6 E. 

3 

978.360 

Marau-Sound, Solomon Islands 

9 

49.1 S. 

160 

48.5 E. 

3 

978.349 

Mauna Kea, Hawaii 

19 

49.2 

155 

28.8 

3981 

978.538* 

Numea, Now Caledonia 

22 

16.6 S. 

166 

27.8 E. 

2 

978.877 

Palermo, Sicily 

38 

6.9 

13 

22.0 E. 

20 

980.069 

Ponta Delgada, Azores 

37 

43.8 

25 

40.8 

4 

980.143 

Port Vila, Now Hebrides 

17 

45.0 S. 

168 

19.0 E. 

3 

978.637 

Reykjavik, Iceland 

64 

8.5 

22 

0.3 

39 

982.273 

St. George, Bermuda 

32 

21 

64 

40 

2 

980.024* 

Santa Cruz de la Palma, 

28 

41.0 

17 

46.0 

12 

979.459 

Canary Islands 

Singapore, Straits Settlements 

1 

16.5 

103 

50.3 E. 

21 

978.082 

Stromboli, Li pari Islands 

38 

48.2 

15 

14.1 E. 

48 

980.212 

Whales Point, Spitzbergen 

77 

30.4 

20 

58.8 E. 

458 (?) 

982.899 

Winter Quarters, Kaiser 

66 

2,2 S. 

89 

38.1 E. 

1 

982.388 

Wilhelm II Land 

Valetta, Malta 

35 

53.8 

14 

31.3 E. 

62 

979.887 

ITALY 

Alba 

44 

42.0 

8 

2.3 E. 

169 

980.444 

Bologna 

44 

29.8 

11 

21 . 3 E. 

61 

980.450 

Florence 

43 

46.8 

11 

15.2 E. 

48 

980.510 

Genoa 

44 

25.1 

8 

55.3 E. 

93 

980.573 

Livorno 

43 

32.0 

10 

18.5 E. 

6 

980.516* 

Milan 

45 

28.0 

9 

1 1 . 5 E. 

141 

980.569 

Padua 

45 

24.0 

11 

52.3 E. 

19 

980.658 

Pola 

44 

51.8 

13 

50.7 E. 

28 

980.626 

Pracchia 

44 

3.0 

10 

64.3 E. 

627 

980.378 

Rome 

41 

53.5 

12 

29.7 E. 

49 

980.355* 

San Remo 

43 

49.1 

7 

46.5 E. 

23 

980.505 
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VALUES OF GRAVITY AT VARIOUS STATIONS 


1 Station 

Latitude 

Longitude 

Altitude, 

Gravity, 





' 

meters 

cm /sec^ I 

1 ITALY (Cont.) I 

1 Turin 

45° 

4.1' 

7° 

41. 8' E. 

233 

980.549 

JAPAN 1 

Aomori 

40 

49 

140 

45 E. 

1 

980.325 

Fukushima 

37 

45 

140 

27 E. 

67 

980.022 

Hachinohe 

40 

31 

141 

30 E. 

21 

980.408* 

Hamada 

34 

54 

132 

6 E. 

3 

979.768 

Himeji 

34 

50.1 

134 

42 E. 

16 (?) 

979.754 

Kofu 

35 

39 

138 

35 E. 

270 

979.719 

Kyoto 

35 

1 .6 

135 

47.1 E. 

55 

979.727 

Matsue 

35 

30 

133 

3 E. 

23 

979.812 

Nagasaki 

32 

44.7 

129 

52.3 E. 

30 

979.594 

Nagoya 

35 

10.4 

136 

53 E. 

14 

'979.756 

Okazaki 

34 

57.4 

137 

10 E. 

25 

979.764 

Tokyo 

35 

42.6 

139 

46.0 E. 

18 

979.801 

Uwajima 

33 

13 

132 

34.5 E. 

2 

979.597 

Yamada 

34 

29.6 

136 

42.8 E. 

4 

979.727 

JUGOSLAVIA 1 

Marburg 

46 

34 

15 

39 E. 

270 

980.708 

Ragusa 

42 

38.6 

18 

6 E. 

47 

980.394 

Serajevo 

43 

48.2 

18 

19.7 E. 

511 

980.382 

NORWAY 

Bergen 

60 

23.9 

5 

18.3 E. 

38 

981.922 

Dambaas 

62 

4.6 

9 

8.3 E. 

643 

981 . 892 

Mehavn 

71 

1.3 

27 

47 E. 

10 

982.688 

Oslo 

59 

54.7 

10 

43.5 E. 

28 

981.927 

Rbrvik 

64 

51.9 

11 

14.3 E. 

10 

982.313 

Sorvaagen 

67 

53.6 

13 

2 E. 

19 

982.622* 

Triset 

59 

25.8 

8 

10.8 E. 

115 

981 . 795 

POLAND 

Bedzin 

50 

19.3 

19 

8.7 E. 

256 

981 . 058 

Krakow 

50 

3.9 

19 

57.6 E. 

205 

981 . 054 

Lwow (Lemberg) 

49 

50.2 

24 

0.0 E. 

314 

980.911 

Tuchia 

48 

55.2 

23 

29 E. 

540 

980.789 

PORTUGAL 

Camposancos 

41 

53.2 

8 

49.0 

9 

980.383 

Lisbon 

38 

42.5 

9 

11.3 

75 

980.088 

Oporto 

41 

8.2 

8 

36.1 

94 

980.290 

Praia da Rocha 

37 

7.0 

8 

32.7 

17 

980.005 

ROUMANIA 

Bocsa 

46 

56.9 

22 

42 E. 

379 

980.711 

Bucharest 

44 

24.6 

26 

6.8 E. 

83 

980.553 

Elesd 

47 

2.5 

22 

22 E. 

225 

980.794 

Maros-Ludas 

46 

28.1 

24 

6 E. 

281 

980.715 

RUSSIA and SIBERIA 1 

Alexandropol 

40 

47.0 

43 

49.7 E. 

1519 

979.785 

Archangel 

64 

34 

40 

31.0 E. 

5 

982.278 

Astrakhan 

46 

21.0 

48 

2.7 E. 

-21 

980.774 

Dagarskoje 

55 

42.2 

109 

54 E. 

465 

981.32 

Erivan 

40 

10.7 

44 

32.8 E. 

990 

979.880 

Irkutsk 

52 

16.5 

104 

16.5 E. 

470 

981 . 096 

Kazan 

55 

47.4 

49 

7.3 E. 

70 

981 . 572 

Leningrad 

59 

56.5 

30 

17.7 E. « 

3 

981.929 

Listvinichnoe 

51 

51 .0 

104 

52.5 E. 

465 

981.051 

Moscow 

55 

45.3 

37 

34.3 E. 

139 

981.562 

Novgorod 

58 

31.4 

31 

17.3 E. 

48 

981.780 

Odessa 

46 

26.4 

30 

46.4 E. 

43 

980.769 





1&20 


VALUES OF GRAVITY AT VARIOUS STATIONS 


St4atioD 

Latitude 

O / 

JLougitude 

Altitude, 

meters 

Gravity, 

cm/sec^ 

RUSSIA and SIBERIA (Cont.) 

Pulkova 59° 

46.3' 

30° 

i9.r E. 

71 

981 . 899 

Simbirsk 

54 

19.0 

48 

24.2 

E. 

181 

981 . 469 

Tartu 

58 

22.8 

26 

43.2 

E. 

50 

981.793 

Tiflis 

41 

43.1 

44 

47.8 

E. 

412 

980.176 

Volkhovo 

59 

4.2 

31 

46.2 

E. 

21 

981 . 826 

SIAM 

Bankok 

13 

43.9 

100 

29.4 

E. 

7 

978.278 

SIBERIA see Russia 

SOUTH AMERICA 

Bahia Blanca, Argentina 

38 

47.1 S. 

62 

15.9 


2 

980.061 

Buenos Aires, Argentina 

34 

36.5 S. 

58 

22.2 


2 

979.669 

Bahia, Brazil 

12 

58.5 S. 

38 

31.0 


4 

978.331 

Panama, Canal Zone 

8 

54.9 

79 

31.9 


6 

978.243 

Valdivia, Chile 

39 

53.4 S. 

73 

28.3 


10 

979.920 

1 Valparaiso, Chile 

33 

1.8 S. 

71 

38.5 


60 

979.609 

Callao, Peru 

12 

4.1 S. 

77 

15.8 


1 

978.375 

; Acajutia, Salvador 

13 

34.7 

89 

50.4 


12 

978.303 

Montevideo, Uruguay 

34 

54.5 S. 

56 

12.9 


4 

979.772 

SPAIN 

Alcazar de San Juan 

39 

24.0 

3 

12.0 


648 

979.933 

Arbas 

43 

0.9 

5 

45.0 


1329 

980.132 

Barcelona 

41 

25.0 

2 

7.0 

E. 

407 

980.240 

Malaga 

36 

43.0 

4 

25.2 


61 

979.918 

Salamanca 

40 

58.0 

5 

39.0 


805 

980.057 

San Fernando 

36 

28.0 

6 

12.3 


44 

979.843 

1 Seville 

37 

23.0 

5 

59.0 


11 

979.965 

Tarita 

36 

0.0 

5 

37.0 


29 

979.748 

Toledo 

39 

51.0 

4 

1.0 


520 

980.015 

Valencia 

39 

29.0 

0 

23.0 


6 

980.127 

Vivero 

43 

39.0 

7 

35.0 


12 

980.553 

1 SWEDEN 

Haparanda 

65 

49.7 

24 

9.6 

E. 

4 

982.337 

1 HernSsand 

62 

37.8 

17 

57.0 

E. 

25 

982.082 

Lund 

55 

41.9 

13 

11.3 

E. 

32 

981 . 564 

Stockholm 

59 

20.6 

18 

3.5 

E. 

45 

981 .843 

Upsala 

59 

51.5 

17 

37.6 

E. 

20 

981.910 

SWITZERLAND 

Basel 

47 

33.6 

7 

34.8 

E. 

277 

980.788 

Bern 

46 

56.5 

7 

26.8 

E. 

522 

980.622 

Chanrion 

45 

56.3 

7 

22.9 

E. 

2435 

980.220* 

Eggishorn 

46 

25.2 

8 

6.8 

E. 

2187 

980.255* 

Fribourg 

46 

47.6 

7 

9.4 

E. 

633 

980.584 

Gornergrat 

45 

59.0 

7 

46.8 

E. 

3016 

980.157* 

Grand St. Bernard 

45 

52.1 

7 

10.4 

E. 

2473 

980.203* 

Geneva 

46 

12.0 

6 

9.2 E. 

402 

980.592 

Gsteig 

46 

23.2 

7 

56.2 

E. 

1185 

980.395* 

Lausanne 

46 

31.5 

6 

38.2 E. 

531 

980.599 

Neuchatel 

47 

0.1 

6 

57.3 

E. 

4B7 

980.627* 

St. Maurice 

46 

13.0 

7 

0.2 

E. 

422 

980.382* 

Simplonhospiz 

46 

14.9 

8 

1.9 

E. 

1998 

980.278* 

Sion 

46 

14.1 

7 

21.5 

E. 

514 

980.398* 

Zermatt ♦ 

46 

1.5 

7 

45.0 

E. 

1603 

980.243* 

Zurich 

47 

22.7 

8 

33.1 

E. 

463 

980.676 

TURKESTAN 

Chardzhui 

39 

6.2 

63 

36.1 

E. 

192 

980.014 
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VALUES OF GRAVITY AT VARIOUS STATIONS 


Station 

Latitude 

O / 

^Longitude 

Altitude, 

meters 

Gravity, 

cm/sec^ 

TURKESTAN (Cont.) 







Derbent, Bokhara 

38° 

12.0' 

67° 

3.2'E. 

1012 

979.672 

Kala Khum, Bokhara 

38 

27.3 

70 

46.5 E. 

1345 

979.376* 

Samarkand 

39 

39.1 

66 

58.7 E. 

719 

979.883 

Sultan- Bond 

37 

7.5 

62 

28.0 E. 

272 

979.798 

Tash Kent 

41 

19.5 

69 

17.7 E. 

478 

980.086 

UNITED STATES 







Albany, N. Y. 

42 

39.1 

73 

46.1 

61 

980.338* 

Apalachicola, Fla. 

29 

43.5 

84 

58.8 

4 

979.337* 

Asheville, N. C. 

35 

35.9 

82 

33.3 

670 

979.629* 

Atlanta, Ga. 

33 

45.0 

84 

23.3 

324 

979.538* 

Austin, Tex. 

30 

17.2 

97 

44.2 

189 

979.282* 

Baltimore, Md. 

39 

17.8 

76 

37.3 

30 

980.103* 

Bismarck, N. D. 

46 

48.5 

100 

47.0 

516 

980.620* i 

Boise, Idaho 

43 

37.2 

116 

12.3 

821 

980.170* i 

Calais, Maine 

45 

11.2 

67 

16.9 

38 

980.641* 

Cambridge, Mass. 

42 

22.8 

71 

7.8 

14 

980. 408* ' 

Charleston, W. Va. 

38 

20 9 

81 

37.7 

184 

979.926* 

Charleston, S. C. 

32 

47.2 

79 

56.0 

6 

979.562* 

Charlottesville, Va. 

38 

2.0 

78 

30.3 

166 

979.940* 

Chicago, III. 

41 

47.4 

87 

36.1 

182 

980.285* 

Cincinnati, Ohio 

39 

8.3 

84 

25.3 

245 

980.006* 

Cleveland, Ohio 

41 

30.4 

81 

36.6 

210 

980.241* 

Colorado Springs, Colo. 

38 

50.7 

104 

49.0 

1841 

979.483* 

Denver, Colo. 

39 

40.6 

104 

56.9 

1638 

979.594* 

Dover, Del. 

39 

9.7 

75 

32.0 

12 

980.112* 

El Paso, Tex. 

31 

46.3 

106 

29.0 

1146 

979.125* 

Galveston, Tex. 

29 

18.2 

94 

47.5 

3 

979.279* 

Georgetown, Tex. 

30 

38.0 

97 

40.1 

231 

979.300* 

Goldfield, Nev. 

37 

42.2 

117 

14.5 

1716 

979.483* 

Hartford, Conn. 

41 

44.8 

72 

41.8 

37 

980.344* 

Hinsdale, Mont. 

48 

23.8 

107 

5.3 

661 

980.722* 

Hoboken, N. J. 

40 

44 

74 

2 

11 

980.277* 

Indianapolis, Ind. 

39 

45.9 

86 

8.8 

217 

980.093* 

Ithaca, N. Y. 

42 

27.1 

76 

29.0 

247 

980.305* 

Kansas City, Mo. 

39 

5.8 

94 

36.4 

278 

979.989* 

Key West, Fla. 

24 

33.6 

81 

48.4 

1 

979.005* 

Lancaster, N. H. 

44 

29.5 

71 

34.3 

261 

980.493* 

Las Vegas, N. M. 

35 

35.8 

105 

12.1 

1960 

979.221* 

Little Rock, Ark. 

34 

45.0 

92 

16.4 

89 

979 . 722* 

Madison, Wis. 

43 

4.6 

89 

24.0 

270 

980.368* 

Minneapolis, Minn. 

44 

58.7 

93 

13.9 

256 

980.592* 

Mount Hamilton, Cal. 

37 

20.4 

121 

38.6 

1282 

979.780* 

New Orleans, La. 

29 

57.0 

90 

4.2 

2 

979.337* 

New York, N. Y. 

40 

48.5 

73 

57.7 

38 

980.278* 

Norris Geyser Basin, Wyo. 

44 

44.2 

110 

42.0 

2276 

979.981* 

Pembina, N. D. 

48 

58.1 

97 

14.9 

243 

980.908* 

Philadelphia, Pa. 

39 

57.1 

75 

11.7 

16 

980.205* 

Pierre, S. D. 

44 

21.9 

100 

20.8 

454 

980.414* 

Pittsburgh, Pa. 

40 

27.4 

80 

0.6 

235 

980.118* 

Point Isabel, Tex. 

26 

4.7 

97 

12.4 

8 

979.091* 

Portland, Ore. 

45 

31 ,4 

122 

40.7 

8 

980.630* 

Potsdam, N. Y. 

44 

40.1 

74 

58.8 

130 

980.567* 

Princeton, N. J. 

40 

21.0 

74 

39.5 

64 

980.191* 

Richmond, Va. 

37 

32.2 

77 

26.1 

30 

979.970* 

St. Louis, Mo. 

38 

38.0 

90 

12.2 

154 

980.002* 
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VALUES OF GRAVITY AT VARIOUS STATIONS 


Station 

Latitude 

Longitude 

Altitude, 

Gravity, 


o 

' 



meters 

cm /sec^ 

UNITED STATES 

(Cont.) 






Salt Lake City, Utah 

40° 

46. r 

111° 

53.8' 

1322 

979.762* 

San Francisco, Cal. 

37 

47.5 

122 

25.7 

114 

980.010* 

Sandpoint, Idaho 

48 

16.4 

116 

33.3 

637 

980.636* 

Seattle, Wash. 

47 

39.6 

122 

18.3 

58 

980.713* 

Springfield, III. 

39 

47.7 

89 

39.5 

183 

980.094* 

State College, Pa. 

40 

47.9 

77 

51 .8 

358 

980.134* 

Terre Haute, Ind. 

39 

28.7 

87 

23.8 

151 

980.073* 

Washington,. D. C. 

38 

53.2 

77 

0.5 

14 

980.116* 

Washington, D. C. 

38 

56.3 

77 

4.0 

103 

980.107* 

Wilmington, N. C. 

34 

14.2 

77 

56.6 

9 

979.686* 

Worcester, Mass. 

42 

16.5 

71 

48.5 

170 

980.342* 

Yavapai, Ariz. 

36 

3.9 

112 

7.1 

2179 

979.226* 

CZEKOSLOVAKIA 

(Cont.) 






Brno 

49 

12.4 

16 

36.0 

247 

980.961 

Budejovice 

48 

52.0 

14 

17.0 

1084 

980.716 

Dobsina 

48 

49.0 

20 

23.0 

443 

980.875 

Mukacevo 

48 

26.0 

22 

43.0 

123 

980.940 

Praha 

50 

8.0 

14 

28.2 

356 

981 .016 
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REDUCTION OF THE BAROMETER TO SEA LEVEL 

A barometer located at an elevation above sea level will show a reading lower than 
a barometer at sea level by an amount approximately 2.5 millimeters (0.1 inch) 
for each 30.5 meters (100 feet) of elevation. A closer approximation can be made by 
reference to the following tables which take into account, (1) the effect of altitude 
of the station at which the barometer is read, (2) the mean temperature of the air 
column extending from the station down to sea level, (3) the latitude of the station 
at which the barometer is read and, (4) the reading of the barometer corrected for its 
temperature, a correction which is applied only to mercurial barometers since the 
aneroid barometers are compensated for temperature effects. 

Example . — A barometer which has been corrected for its temperature read 650 mm. 
at a station whose altitude is 1350 meters above sea level and at a latitude of 30®. 
The mean temperature (outdoor temperature) at the station is 20 °G. 


Table A (metric units) gives for these conditions a temperature-altitude 

factor of 135.2 

The Latitude Factor Table gives for 135.2 at 30° lat. a correction of 4-0.17 

Therefore, the corrected value of the temperature-altitude factor is 135.37 

Entering Table B (metric units), with a temperature-altitude factor of 
135.37 and a barometric reading of 650 mm. (corrected for temperature), the 
correction is found to be 109.6 


Accordingly the barometric reading reduced to sea level is 650 -+• 109.6 = 759.6 mm. 


LATITUDE FACTOR— ENGLISH OR METRIC UNITS 

For latitudes 0°-45° add the latitude factor, for 45°-90° subtract the latitude 
factor, from the values obteuned in Table A. 


Temp, — Alt. 
Factor 

From Table A 

Latitude j 

0° 

10® 

20° 

30® 

45® 

50 

0.1 

0.1 

0.1 

0.1 

0.0 

100 

0.3 

0.3 

0.2 

0.1 

0.0 

150 

0.4 

0.4 

0.3 

0.2 

0.0 

200 

0.5 

0.5 

0.4 

0.3 

0.0 

250 

0.7 

0.6 

0.5 

0.3 

0.0 

300 

0.8 

0.8 

0.6 

0.4 

0.0 

350 

0.9 

0.9 

0.7 

0.5 

0.0 


90® 

00 

o 

o 

o 

60® 

45® 
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REDUCTION OF THE BAROMETER TO SEA LEVEU-METRIC UNITS 

TABLE A. VALUES OF THE TEMPERATURE-ALTITUDE FACTOR FOR 

USE IN TABLE B. 

(From Smithsonian Meteorological Tables, 3d Ed., 1907.) 

Altitude I Mean Temperature of Air Column in Centigrade Degrees 


in 


Meters 

1 -16° 

-8° 

-4 


0° 


6° 

10' 


14' 

3 

18' 


20° 

22' 

D 

26' 

3 

10 

1 

.2 

1 

.1 

1 

.1 

1 

.1 

1 

.1 

1 

.0 

1 

.0 

1 

.0 

1 

.0 

1 

.0 

1 

.0 

50 

5 

.8 

5 

.6 

5 

.5 

5 

.4 

5 

.3 

5 

.2 

5 

.1 

5 

.0 

5 

.0 

5 

.0 

4 

.9 

100 

11 

.5 

11 

.2 

11 

.0 

10 

.8 

10 

.6 

10 

.4 

10 

.3 

10 

.1 

10 

.0 

9 

.9 

9 

.8 

160 

17 

.3 

16 

.7 

16 

.5 

16 

.2 

15 

.9 

15 

.6 

15 

.4 

15 

.1 

15 

.0 

14 

.9 

14 

.7 

200 

23 

.0 

22 

.3 

22 

.0 

21 

.6 

21 

.1 

20 

.8 

20 

5 

20 

.2 

20 

.0 

19 

.9 

19 

.6 

250 

28 

.8 

27 

.9 

27 

.5 

27 

.0 

26 

.4 

26 

.0 

25 

.6 

25 

.2 

25 

.0 

24 

. fi 

24 

.5 

300 

34 

.5 

33 

.5 

33 

.0 

32 

.5 

31 

.7 

31 

.2 

30 

.7 

30 

.3 

30 

.1 

29 

.8 

29 

.4 

350 

40 

.3 

39 

.0 

38 

.5 

37 

.9 

37 

.0 

36 

.4 

35 

.9 

35 

.3 

35 

.1 

34 

.8 

34 

.3 

400 

46 

.0 

44 

.6 

43 

.9 

43 

.3 

42 

.3 

41 

.6 

41 

.0 

40 

.4 

40 

.1 

39 

.8 

39, 

.2 

450 

51 

.8 

51 

.3 

49 

.4 

48 

.7 

47 

.6 

46 

.8 

46 

.1 

45 

.4 

45 

.1 

44 

.8 

44 

.1 

500 

67 

.5 

55 

.8 

54 

.9 

54 

.1 

52 

.9 

52 

.0 

51 

.2 

50 

.5 

50 

.1 

49 

.7 

49, 

.0 

550 

63 

.3 

61 

.4 

60 

.4 

59 

.5 

58 

.1 

57 

.2 

56 

.4 

55 

.5 

55 

.1 

54 

.7 

53 

.9 

600 

69 

.0 

66 

.9 

65 

.9 

64 

.9 

63 

.4 

62 

.4 

61 

.5 

60 

.6 

60 

.1 

59 

.7 

58 

.8 

650 

74 

.8 

72 

.5 

71 

,4 

70 

.3 

68 

.7 

67 

.6 

66 

.6 

65 

.6 

65 

.1 

64 

.6 

63 

.7 

700 

80 

.6 

78 

.1 

76 

.9 

75 

.7 

74 

.0 

72 

.9 

71 

.7 

70 

.7 

70 

.1 

69 

.6 

68, 

.6 

750 

86 

.3 

83 

.7 

82 

.4 

81 

.1 

79 

.3 

78 

.1 

76 

.9 

75 

.7 

75 

.1 

74 

.6 

73 

.5 

800 

92 

.1 

89 

.2 

87 

.9 

86 

.5 

84 

.6 

83 

.3 

82 

.0 

80 

.8 

80 

.1 

79 

.6 

78, 

,4 

850 

97 

.8 

94 

.8 

93 

.4 

92 

.0 

89 

.8 

88 

.5 

87 

.1 

85 

.8 

85 

.2 

84 

5 

83, 

.3 

900 

103 

.6 

100 

.4 

98 

.9 

97 

.4 

95 

.1 

93 

.7 

92 

.2 

90 

.8 

90 

.2 

89 

.5 

88, 

.2 

950 

109 

.3 

106 

.0 

104 

.4 

102 

.8 

100 

.4 

98 

.9 

97 

.4 

95 

.9 

95 

.2 

94 

.5 

93, 

.1 

1000 I 

115 

.1 

111 

.5 

109 

.8 

108 

.2 

105 

.7 

104 

.1 

102 

.5 

100 

.9 

100 

.2 

99 

.4 

98, 

.0 

1050 

120 

.8 

117 

.1 

115 

.3 

113 

.6 

111 

.0 

109 

.3 

107 

.6 

106 

.0 

105 

.2 

104 

.4 

102 

.9 

1100 

126 

.6 

122 

.7 

120 

.8 

119 

.0 

116 

.3 

114 

.5 

112 

.7 

111 

.0 

110 

.2 

109 

.4 

107, 

.8 

1150 

132 

.3 

128 

.3 

126 

.3 

124 

.4 

121 

.6 

119 

.7 

117 

.9 

116 

.1 

115 

.2 

114, 

.4 

112, 

.7 

1200 

138 

.1 

133 

.8 

131 

.8 

129 

.8 

126 

.8 

124 

.9 

123 

.0 

121 

,1 

120 

.2 

119 

.3 

117, 

.6 

1250 

143 

.8 

139 

.4 

137 

.3 

135 

.2 

132, 

.1 

130 

,1 

128 

.1 

126 

,2 

125 

.2 

124, 

,3 

122, 

.5 

1300 

149 

.6 

145 

.0 

142 

.8 

140, 

.6 

137, 

.4 

135 

,3 

133, 

2 

131 , 

2 

130 

,2 

129, 

,3 

127, 

,4 

1350 

155 

.3 

150, 

.6 

148 

.3 

146, 

.0 

142, 

.7 

140 

,5 

138 

,4 

136, 

,3 

135 

2 

134. 

2 

132, 

.3 

1400 

161 , 

,1 

156, 

,2 

153. 

8 

151 . 

.4 

148. 

0 

145. 

,7 

143, 

.5 

141 , 

3 

140. 

2 

139, 

2 

137, 

.2 

1450 

166 

.8 

161, 

,7 

159 

.3 

156, 

.8 

153 

.3 

150, 

.9 

148 

.6 

146, 

,4 

145, 

3 

144. 

2 

142, 

.1 

1500 

172, 

,6 

167, 

.3 

164, 

.8 

162, 

.3 

158, 

,5 

156. 

1 

153, 

.7 

151 , 

,4 

150, 

3 

149, 

1 

147. 

.0 

1550 

178, 

,3 

172, 

,9 

170. 

2 

167, 

.7 

163, 

.8 

161, 

3 

158, 

8 

156, 

.4 

155, 

3 

154. 

1 

151 . 

8 

1600 

184, 

,1 

178 

,5 

175 

.7 

173, 

.1 

169, 

.1 

166, 

.5 

164 

.0 

161 , 

.5 

160 

.3 

159. 

,1 

156, 

.7 

1650 

189, 

.8 

184, 

.0 

181 , 

.2 

178 

.5 

174, 

.4 

171, 

.7 

169, 

.1 

166, 

,5 

165, 

.3 

164. 

,1 

161 . 

.6 

1700 

195. 

6 

189. 

6 

186. 

7 

183. 

9 

179. 

7 

176. 

9 

174. 

2 

171. 

6 

170. 

3 

169. 

0 

166. 

5 

1750 

201 . 

4 

195. 

2 

192. 

2 

189. 

3 

185. 

0 

182. 

1 

179. 

3 

176. 

6 

175. 

3 

174. 

0 

171 . 

4 

1800 

207. 

1 

200. 

8 

197. 

7 

194. 

7 

190. 

2 

187. 

3 

184. 

,5 

181 . 

7 

180. 

3 

179. 

0 

176. 

3 

1850 

212. 

9 

206. 

3 

203. 

2 

200. 

,1 

195. 

5 

192. 

5 

189. 

6 

186. 

7 

185. 

3 

183. 

9 

181 . 

2 

1900 

218. 

6 

211 . 

9 

208. 

7 

205. 

5 

200. 

8 

197. 

7 

194. 

7 

191 . 

8 

190. 

3 

188. 

9 

186. 

1 

1950 

224. 

4 

217. 

5 

214. 

2 

210. 

9 

206. 

1 

202. 

9 

199. 

8 

196. 

8 

195. 

3 

193. 

9 

191 . 

0 

2000 

230. 

1 

223. 

0 

219. 

7 

216. 

3 

211 . 

4 

208. 

1 

204. 

9 

201 . 

9 

200, 

3 

198. 

8 

195. 

9 

2050 

236. 

9 

228. 

6 

225. 

1 

221 . 

7 

216. 

7 

213. 

3 

210. 

1 

206. 

9 

205. 

3 

203. 

8 

200. 

8 

2100 

241 . 

6 

234. 

2 

230. 

6 

227. 

1 

221 . 

9 

218. 

5 

215. 

2 

211 . 

9 

210. 

4 

208. 

8 

205. 

7 

2150 

247. 

4 

239. 

8 

236. 

1 

232. 

5 

227. 

2 

223. 

7 

220, 

3 

217. 

0 

215. 

4 

213. 

8 

210. 

6 

2200 

253. 

1 

245. 

4 

241. 

6 

237. 

9 

232. 

5 

228. 

9 

225. 

4 

222. 

0 

220. 

4 

218. 

7 

215. 

5 

2250 

258. 

9 

250. 

9 

247. 

1 

243. 

4 

237. 

8 

234. 

1 

230. 

6 

227. 

1 

225. 

4 

223. 

7 

220. 

4 

2300 

264. 

6 

256. 

5 

252. 

6 

248. 

8 

243. 

1 

239. 

3 

235. 

7 

232. 

1 

230. 

4 

228. 

7 

225. 

3 

2350 

270. 

4 

262. 

1 

258. 

1 

254. 

2 

248. 

3 

244. 

5 

240. 

8 

237. 

2 

235. 

4 

233. 

6 

230. 

2 

2400 

276. 

1 

267. 

7 

263. 

6 

259. 

6 

253. 

6 

249. 

7 

245. 

9 

242. 

2 

240. 

4 

238. 

6 

235. 

1 

2450 

281 . 

9 

273. 

2 

269. 

1 

265. 

0 

258. 

9 

254. 

9 

251 . 

0 

247. 

3 

245. 

4 

243. 

6 

240. 

0 

2500 

287. 

6 

278. 

8 

274. 

5 

270. 

4 

264. 

2 

260. 

1 

256. 

2 

252. 

3 

250. 

4 

248. 

5 

244. 

9 

2550 

293. 

4 

284. 

4 

280. 

0 

275. 

8 

269. 

5 

265. 

3 

261 . 

3 

257. 

3 

255. 

4 

253. 

5 

249. 

8 

2600 

299. 

1 

290. 

0 

285. 

5 

281 . 

2 

274. 

8 

270. 

5 

266. 

4 

262. 

4 

260. 

4 

258. 

5 

254. 

7 

2650 

304. 

9 

295. 

5 

291. 

0 

286. 

6 

280. 

0 

275. 

7 

271 . 

5 

267. 

4 

265. 

4 

263. 

4 

259. 

6 

2700 

310. 

6 

301. 

1 

296. 

5 

292. 

0 

285. 

3 

280. 

9 

276. 

6 

272. 

5 

270. 

4 

268. 

4 

264. 

5 

2750 

316. 

4 

306. 

7 

302. 

0 

297. 

4 

290. 

6 

286. 

1 

281 . 

8 

277. 

5 

275. 

4 

273. 

4 

269. 

4 

2800 

322. 

1 

312. 

3 

307. 

5 

302. 

8 

295. 

9 

291. 

3 

286. 

9 

282. 

6 

280. 

4 

278. 

3 

274. 

3 

2850 

327. 

9 

317. 

8 

313. 

0 

308. 

2 

301 . 

2 

296. 

5 

292. 

0 

287. 

6 

285. 

4 

283. 

3 

279. 

2 

2900 

333. 

6 

323. 

4 

318. 

4 

313. 

6 

306. 

4 

301. 

7 

297. 

1 

292. 

6 

290. 

4 

268. 

3 

284. 

1 

2950 

339. 

4 

329. 

0 

323. 

9 

319. 

0 

311. 

7 

306. 

9 

302. 

2 

297. 

7 

295. 

5 

293. 

3 

289. 

0 

3000 

345. 

1 

334. 

5 

329. 

4 

324. 

4 

317. 

0 

312. 

1 

307. 

4 

302. 

7 

300. 

5 

298. 

2 

293. 

8 
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REDUCTION OF THE BAROMETER TO SEA LEVEU-METRIC UNITS 
TABLE B. VALUES IN MILLIMETERS TO BE ADDED 


(From Smithsonian Meteorological Tables, 3d Ed., 1907.) 


Temp 

—Alt. 

Factor 

Barorrjoicr Pcadinp in Millinielors 

Temp. 
— Alt. 
P’actoi 

Barometer Reading in Millimeters 

790 770 750 730 710 690 670 

630 610 590 570 550 630 

1 

0.9 0.9 0.9 0.8 0.8 0.8 

200 

163.1 157.9 152.8 147.6 

5 

4.6 4.4 4.3 4.2 4.1 4.0 

205 

167.7 162.4 157.1 151 .7 

10 

91 8.9 8.7 8.5 8.2 8.0 

210 

172.3 166.8 161.4 155.9 

15 

13.8 13.4 13.1 12.7 12.4 12.0 

215 

176.9 171.3 165.7 160.1 154.5 148.9 

20 

18.4 17.9 17.5 17.0 16.5 16.1 

220 

175.8 170.1 164.3 158.5 152.8 

25 

22.5 21 .9 21.3 20.7 20.1 

225 

180.4 174.5 168.5 162.6 156.7 

30 

27.1 26.4 25.7 25.0 24.2 

230 

184.9 17b. 9 172.8 166.7 160.7 

35 

31 .7 30.8 30.0 29.2 28.4 

235 

189.5 183.? 177.1 170.9 164.7 

40 

36.3 35.3 34.4 33.5 32.5 31.6 

240 

194.1 187.8 181.4 175.0 168.7 

45 

39.9 38.8 37.8 36.7 35.6 

245 

198.8 192.3 185.7 179.2 172.7 


750 730 710 690 670 650 630 


590 570 550 530 510 

50 

44.4 43.3 42.1 40.9 39.7 

250 

196.8 190.1 183.4 176.8 

55 

49.0 47.7 46.4 45.1 43.8 

255 

201.3 194.5 187.7 180.8 

60 

53.6 52.2 50.8 49.3 47.9 

260 

205.9 198.9 191.9 185.0 178.0 

65 

58.3 56.7 55.2 53.6 52.1 

265 

210.5 203.3 196.2 189.1 181 .9 

70 

61.3 59.6 57.9 56.2 

270 

215.1 207.8 200.5 193.2 185.9 

75 

65.8 64.0 62.2 60.4 

275 

219.8 212.3 204.9 197.4 190.0 

80 

70.4 68.5 66.6 64.6 62.7 60.8 

280 

216.8 209.2 201 .6 194.0 

85 

75.0 73.0 70.9 68.9 66.8 64.8 

285 

221.4 213.6 205.8 198.1 

90 

77.5 75.3 73.1 71 .0 68.8 

290 

225.9 218.0 210.1 202.1 

95 

82. 1 79.7 77.4 75.1 72.8 

295 

230.5 222.4 214.3 2C6.3 


' 710 690 670 650 630 610 


570 550 530 510 490 , 

100 

86.6 84.2 81.8 79.3 76.9 

300 

235.1 226.9 218.6 210.4 

105 

91.2 88.7 86.1 83.5 81.0 

305 

239.8 231.4 223.0 214.6 206.1 

110 

95.9 93.2 90.5 87.8 85.1 

310 

235.9 227.3 218.7 210.1 

115 

100.5 97.7 94.8 92.0 89 2 

315 

240.4 231.7 222.9 214.2 

120 

102.2 99.3 96.3 93.3 

320 

245.0 236.1 227.2 218.3 

125 

106.8 103.7 100.6 97.5 94.4 

325 

249.6 240.5 231 .4 222.4 

130 

111.4 108.2 104.9 101.7 98.5 

330 

254.2 244.9 235.7 226.5 

135 

116.0 112.7 109.3 105.9 102.6 

335 

258.8 249.4 240.0 230.6 

140 

120.7 117.2 113.7 110.2 106.7 

340 

263.5 253 9 244.4 234.8 

145 

121.7 118.1 114.5 110.8 

345 

258.4 248.7 238.9 


670 650 630 610 590 570 


1 

150 

126.3 122.5 118.8 115.0 



155 

130.9 127.0 123.1 119.2 



160 

135.5 131.5 127.4 123.4 



165 

140.2 136.0 131 .8 127.6 



170 

140.5 136.2 131.9 127.5 123.2 



175 

145.1 140.6 136.2 131.7 127.2 



180 

149.7 145.1 140.5 135.9 131.3 



185 

154.3 149.5 144.8 140.0 135.3 



190 

158.9 154.0 149.2 144.3 139.4 



195 

158.6 153.5 148.5 143.5 
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REDUCTION OF THE BAROMETER TO SEA LEVEL—ENGLISH UNITS 

TABLE A. VALUES OF THE TEMPERATURE-ALTITUDE FACTOR FOR 

USE IN TABLE B. 


(From Smithsonian Meteorological Tables, 3d Ed., 1907.) 


Altitude 

Mean Temperature of Air Column in Fahrenheit Degrees 

in Feet 

1 

O 

o 

-8® 

0® 

o 

o 

20® 

o 

O 

40® 

50® 

60® 

o 

O 

CO 

o 

o 

100 

3.7 

3.6 

3.5 

3.5 

3.4 

3.3 

3.2 

3.2 

3.1 

3.0 

3.0 

200 

7.4 

7.2 

7.1 

6.9 

6.8 

6.6 

6.5 

6.3 

6.2 

6.1 

6.0 

400 

14.8 

14.4 

14.1 

13.8 

13.5 

13.2 

13.0 

12.7 

12.4 

12.2 

11 .9 

600 

22.2 

21.6 

21.2 

20.7 

20.3 

19.9 

19.5 

19.0 

18.6 

18.2 

17.9 

800 

29.6 

28.8 

28.3 

27.7 

27.1 

26.5 

25.9 

25.4 

24.8 

24.3 

23.8 

1000 

37.0 

36.0 

35.3 

34.6 

33.8 

33.1 

32.4 

31.7 

31.1 

30.4 

29.8 

1200 

44.3 

43.2 

42.4 

41.5 

40.6 

39.7 

38.9 

38.1 

37.3 

36.5 

35.8 

1400 

51 .7 

50.3 

49.5 

48.4 

47.4 

46.4 

45.4 

44.4 

43.5 

42.6 

41 .7 

1600 

59.1 

57.5 

56.5 

55.3 

54.1 

53.0 

51 .9 

50.8 

49.7 

48.7 

47.7 

1800 

66.5 

64.7 

63.6 

62.2 

60.9 

59.6 

58.4 

57.1 

55.9 

54.7 

53.6 

2000 

73.9 

71.9 

70.6 

69.1 

67.7 

66.2 

64.8 

63.4 

62.1 

60.8 

59.6 

2200 

81.3 

79.1 

77.7 

77.7 

74.4 

72.9 

71.3 

69.8 

68.3 

66.9 

65.5 

2400 

88.7 

86.3 

84.8 

84.8 

81.2 

79.5 

77.8 

76.1 

74.5 

73.0 

71.5 

2600 

96.1 

93.5 

91.8 

91.8 

87.9 

86.1 

84.3 

82.5 

80.7 

79.1 

77.5 

2800 

103.5 

100.7 

98.9 

98.9 

94.7 

92.7 

90.8 

88.8 

87.0 

85.1 

83.4 

3000 

110 9 

107.9 

106.0 

106.0 

101.5 

99.3 

97.2 

95.2 

93.2 

91.2 

89.4 

3200 

118.2 

115.1 

113.0 

113.0 

108.2 

106.0 

103.7 

101.5 

99.4 

97.3 

95.3 

3400 

125.6 

122.3 

120.1 

120.1 

115.0 

112.6 

110.2 

107.9 

105.6 

103.4 

101.3 

3600 

133.0 

129.4 

127.2 

127.2 

121 .8 

119.2 

116.7 

114.2 

111.8 

109.5 

107.2 

3800 

140.4 

136.6 

134.2 

134.2 

128.5 

125.8 

123.2 

120.5 

118.0 

115.5 

113.2 

4000 

147.8 

143.8 

141 .3 

141.3 

135.3 

132.4 

129.6 

126.9 

124.2 

121 .6 

119.2 

4200 

155.2 

151 .0 

148.3 

145.1 

142.1 

139.1 

136.1 

133.2 

130.4 

127.7 

125.1 

44(V) 

162.6 

158.2 

155.4 

152.0 

143.8 

145.7 

142.6 

139.6 

136.6 

133.8 

131 .1 

4600 

170.0 

165.4 

162.5 

159.0 

155.6 

152.3 

149.1 

145.9 

142.8 

139.9 

137.0 

4800 

177.3 

172.6 

169.5 

165.9 

162.3 

158.9 

155.6 

152.2 

149.0 

145.9 

143.0 

5000 

*184.7 

179.8 

176.6 

172.8 

169.1 

165.6 

162.0 

158.6 

155.2 

152.0 

148.9 

5200 

192.1 

187.0 

183.7 

179.7 

175.9 

172.2 

168.5 

164.9 

161.5 

158.1 

154.9 

5400 

199.5 

194.1 

190.7 

186.6 

182.6 

178.8 

175.0 

171.3 

167.7 

164.2 

160.8 

5600 

206.9 

201 .3 

197.8 

193.5 

189.4 

185.4 

181.5 

177.6 

173.9 

170.3 

166.8 

5800 

214.3 

208.5 

204.8 

200.4 

196.2 

192.0 

188.0 

184.0 

180.1 

176.3 

172.8 

6000 

221.7 

215.7 

211.9 

207.3 

202.9 

198.7 

194.4 

190.3 

186.3 

182.4 

178.7 

6200 

229.1 

222.9 

219.0 

214.2 

209.7 

205.3 

200.9 

196.6 

192.5 

188.5 

184.7 

6400 

236.4 

230.1 

226.0 

221.1 

216.4 

211.9 

207.4 

203.0 

198.7 

194.6 

190.6 

6600 

243.8 

237.3 

233.1 

228.0 

223.2 

218.5 

213.9 

209.3 

204.9 

200.7 

196.6 

6800 

251.2 

244.5 

240.1 

235.0 

230.0 

225.1 

220.4 

215.7 

211.1 

206.7 

202.5 

7000 

258.6 

251 .6 

247.2 

241 .9 

236.7 

231.8 

226.8 

222.0 

217.3 

212.8 

208.5 

7200 

266.0 

258.8 

254.3 

248.8 

243.5 

238.4 

233.3 

228.4 

223.5 

218.9 

214.4 

7400 

273.4 

266.0 

261.3 

255.7 

250.2 

245.0 

239.8 

234.7 

229.7 

225.0 

220.4 

.7600 

280.8 

273.2 

268.4 

262.6 

257.0 

251 .6 

246.3 

241.0 

235.9 

231.1 

226.4 

7800 

288.1 

280.4 

275.4 

269.5 

263.8 

258.2 

252.8 

247.4 

242.2 

237.1 

232.3 

8000 

295.5 

287.6 

282.5 

276.4 

270.5 

264.8 

259.2 

253.7 

248.4 

243.2 

238.3 

8200 

302.9 

294.8 

289.6 

283.3 

277.3 

271.5 

265.7 

260.1 

254.6 

249.3 

244.2 

8400 

310.3 

302.0 

296.6 

290.2 

284.0 

278.1 

272.2 

266.4 

260.8 

255.4 

250.2 

8600 

317.7 

309.1 

303.7 

297.1 

290.8 

284.7 

278.7 

272.7 

267.0 

261.4 

256.1 

8800 

325.1 

316.3 

310.7 

304.0 

297.6 

291.3 

285.2 

279.1 

273.2 

267.5 

262.1 

9000 

332.5 

323.5 

317.8 

310.9 

304.3 

297.9 

291.6 

285.4 

279.4 

273.6 

268.0 
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REDUCTION OF THE BAROMETER TO SEA LEVEL— ENGLISH UNITS 
TABLE B. VALUES IN INCHES TO BE ADDED 
(From Smithsonian Meteorological Tables, 3d Ed., 1907.) 


Temp. 

—Alt. 

Factor 

Barometer Reading in Inches 

Temp. 

—Alt. 

Factor 

Barometer Reading 

in Inches 

31 

30 

29 

28 

27 

25 

24 

23 

22 

21 

1 

0.04 

0.03 

0.03 



175 

5.58 

5.36 




5 

0.18 

0.17 

0.17 



180 

5.76 

5.53 

5.30 



10 

0.36 

0.35 

0.34 

0.32 


185 

5.93 

5.70 

5.46 



15 

0.54 

0.52 

0.51 

0.49 


190 

6.11 

5.87 

5.62 



20 

0.72 

0.70 

0.68 

0.65 


195 

6.29 

6.04 

5.79 



25 


0.88 

0.85 

0.82 


200 

6.47 

6.21 

5.96 



30 


1 .05 

1.02 

0.98 


205 


6.39 

6.12 



35 


1.23 

1.19 

1.15 


210 


6.56 

6.29 



40 


1.41 

1.37 

1.32 

1 .27 

215 


6.74 

6.46 



45 


1.60 

1.54 

1.49 

1 .44 

220 


6.92 

6.63 

6.34 


50 



1.72 

1.66 

1 .60 

225 


7.10 

6.80 

6.51 


55 



1.90 

1 .83 

1 .76 

230 


7.28 

6.97 

6.67 


60 



2.07 

2.00 

1.93 

235 


7.46 

7.15 

6.84 


65 



2.25 

2.18 

2.10 

240 



7.32 

7.00 


70 



2.43 

2.35 

2.27 

245 



7.49 

7.17 


75 




2.53 

2.43 

250 




7.34 


80 




2.70 

2.60 

255 




7.51 


85 




2.88 

2.78 

260 




7.68 

7.33 

90 




3.06 

2.95 

265 




7.85 

7.49 

95 




3.24 

3.12 

270 




8.02 

7.66 


28 

27 

26 

25 

24 


22 

21 

20 



75 

2.53 

2.43 

2.34 



275 

8.19 

7.82 




80 

2.70 

2.60 

2.51 



280 

8.37 

7.99 




85 

2.88 

2.78 

2.67 



285 

8.54 

8.16 




90 

3.06 

2.95 

2.84 



290 

8.72 

8.32 




95 

3.24 

3.12 

3.01 



295 

8.90 

8.49 

8.09 



100 

3.42 

3.29 

3.17 



300 

9.08 

8.66 

8.25 



105 

3.60 

3.47 

3.34 

3.21 


305 

9.26 

8.83 

8.41 



110 


3.65 

3.51 

3.38 


310 

9.44 

9.01 

8.58 



115 


3.82 

3.68 

3.54 


315 

9.62 

9.18 

8.74 



120 


4.00 

3.85 

3.70 


320 

9.80 

9.35 

8.91 



125 


4.18 

4.02 

3.87 


325 


9.53 

9.08 



130 


4.36 

4.20 

4.04 


330 


9.71 

9.24 



135 


4.54 

4.37 

4.20 








140 



4.55 

4.37 

4.20 







145 



4.72 

4.54 

4.36 







150 



4.90 

4.71 

4.52 







155 



5.08 

4.88 

4.69 







160 



5.26 

5.06 

4.85 







165 



5.44 

5.23 

5.02 







170 



6.62 

5.40 

5.19 
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SYMBOLS OF THERMODYNAMICAL AND PHYSICO- 
CHEMICAL QUANTITIES AND CONVENTIONS 
RELATING TO THEIR USE 

Chem. and Ind.y 56^ 951 (1937). 

The name of any quantity for which a given symbol is a second preference is printed in 
parentheses. 


A free energy — Helmholz; 

atomic weight ; surface 
area. 

A. Angstrom unit. 

a activity; (acceleration), 

a, ampere, in sub-units * 

B magnetic induction. 

C concentration ; electrostatic 

capacity. 

with subscript: molecular heat 
capacity. 

C. Centigrade, 

c velocity of light in vacuo. 

C velocity; concentration. 

with subscript: specific heat. 

0 diffusion coefficient. 

d diameter; distance; (density), 

d differential, 

d partial differential. 

E energy; (intrinsic energy); 

potential difference, es- 
pecially electromotive force 
of voltaic cells. 
with subscript: single elec- 
trode potential. 

e electronic charge — charge 

equal and opposite in sign 
to that of an electron. 
e quantity of electricity, es- 

pecially electrostatic 
charge. 

with subscript: single elec- 
trode potential. 

C base of natural logarithms. 

F Faraday’s constant. 

F force; (free energy — Helm- 

holz). 

F. farad; Fahrenheit. 

/ acceleration; activity coeffi- 

cient, for molar concentra- 
tion; partition function. 

1 function. 

G thermodynamic potential, 

Gibbs function, free energy 
— G. N. Lewis. 


g acceleration due to gravity, 
standard value. 

g acceleration due to gravity, 
as a variable; osmotic co- 
efficient, 
g. gram. 

IJ enthalpy, total heat, heat 
content; magnetic field 
strength. 

H. henry. 

h Planck’s constant. 
h height. 

J moment of inertia; ionic 

strength; electric current; 
. intensity of light. 
l. vapor pressure constant; 

van’t Hoff’s factor. 

J mechanical equivalent of 

heat. 

J gram-equivalent weight. 

K chemical equilibrium con- 

stant; (compressibility). 

Kg solubility product. 

K. Kelvin. 

h Boltzmann’s constant. 

k thermal conductivity; veloc- 

ity constant of chemical 
reaction. 

L latent heat per mol ; self- 

inductance; (solubility 
product) . 

I latent heat per g.; length; 

mean free path of mole- 
cules. 

with subscript: equivalent 
ionic conductance, “mo- 
, bility.” 

I. liter. 

M molecular weight; mutual in- 

ductance; magnetic mo- 
ment. 

M, molar concentration. 

rest mass of an electron. 
ttl mass, 

meter. 


♦ F.flf., for “milliampere”; but “amp.” ia preferred for “ampere.’ 
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N Avogadro’s number. 

N mol fraction. 

N. normal concentration. 

n number of rnols. 

with siihscrif>i: (transport 
number). 

with subscript: refractive in- 
dex. 

P pressure. 

[ P] j>^i*’^chor. 

p pressure. 

Q quantity of electricity. 

q heat entering a system. 

R gas constant per mol; Ryd- 

berg’s constant. 

/? electrical resistance. 

[/?] with subscript: molecular re- 
fraction. 

r radius; (specific resistance). 

with subscript: specific re- 
fraction. 

r. Rontgen unit. 

S entropy. 

S solubility; (surface area). 

T temperature, on absolute 

Kelvin scale. 

with subscript: transport 
number. 

t time; (temperature — not on 

absolute scale). 

U intrinsic energy. 

U velocity component. 

with subscript: velocity of 
ions. 

V volume; potential, potential 

difference, including Volta 
potential. 

V, volt. 

V volume; velocity; velocity 

component. 

(work done by or on a 
system). 

W. watt. 

li) work done by or on a system ; 

velocity component. 

X force component; potential 

gradient in electric field. 


X mol fraction. 

V force component. 

Z force component; g.-equi va- 

lent weight; number of 
molecular collisions per 
second ; atomic number. 

Z valency of an ion. 

a degree of electrolytic dissocia- 

tion; angle of optical rota- 
tion. 

[a] sfKHiilic optical rotation. 

r surface concentration excess. 

y ratio of specific heats; surface 

tension. 

A increment. 

5 very small increment. 

€ dielecitric constant; molar ex- 

tiiK^tion coefiicieiit. 

f eloctrokinelic ix)tential. 

V efTiciency of any process; 

viscosity; electrolytic po- 
larization, overvoltage. 

d angle of contact; temperature 

— not on absolute scale, 
compressibility; specific con- 
ductance; magnetic suscep- 
tibihty — volume. 

A (equivalent conductance. 

^ wave-length. 

M chemical potential ; dipole mo- 

ment; magnetic permeabil- 
ity. 

with subscript: (refractive 
index). 

p. micron. 

V frequency ; wave-number. 

11 pressure, especially osmotic 

pressure. 

n product. 

TT (electrolytic polarization, 

overvoltage). 

TT ratio, of circumference to di- 

ameter. 

p density; specific resistance. 

2 sum. 

(X diameter of molecules; (sur- 

face tension) ; (specific con- 
ductance). 
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T time interval, especially half 

or mean life. 

<t> fluidity; electronic exit work 
function; magnetic flux. 

^ function. 


X magnetic susceptibility — 

mass. 

i/' wave function. 

0. ohm. 

0) angular velocity ; specific mag 

netic rotation. 


Note: The following distinctive letters have not been used in the lists above : 

Italic capital: O. Greek capitals: 0 , S, T, 

Lower case italic: 6,7, o, y. Lower case Greek: /S, 

PREFIXES 

The following prefixes to abbreviations for the names of units should be used 
to indicate the specified multiples or sub-multiples of these units : 


e.g., Mfi. denotes megohm; kw., kilowatt; and /ug., microgram. The use of mm- 
instead of ium- to denote 10“^ cm., or of y to denote micrograrn, is deprecated. 

SUBSCRIPTS AND OTHER MODIFYING SIGNS 


1,2. . 


A, B . . 


p, V, T 


^ especially with symbols for 
thermodynamic func- 
tions, referring to dif- 
ferent systems or dif- 
ferent states of a 
system. 

. referring to molecular 
species A, B, etc. 

referring to a typical ionic 
species i. 

referring to an undissoci- 
ated molecule. 

referring to a positive or 
negative ion, or to a 
positive or negative 
electrode. 

indicating constant pres- 
sure, volume, and tem- 
perature, respectively. 

indicating adiabatic con- 
ditions. 

indicating that no work is 
performed. 


p, C, a with symbol for an equi- 
librium constant, indi- 
dicating that it is ex- 
pressed in terms of pres- 
sure, concentration, or 
activity. 

G, V, L, X referring to gas, vapor, 
liquid, and crystalline 
states, respectively. 

f, e, S, t, d referring to fusion, evap- 
oration (vaporization of 
liquid), sublimation, 
transition, and dissolu- 
tion or dilution, respec- 
tively. 

C referring to the critical 

state or indicating a 
critical value. 

0 referring to a standard 

state, or indicating lim- 
iting value at infinite 
dilution. 

C, D, F with symbols for optical 
properties, referring to a 
particular wave-length. 
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Where a symbol has to be added to a 
symbol which already carries a sub- 
script, the two subscripts may be 
separated by a comma or the symbol 
with the first subscript may be en- 
closed in parentheses with the second 
subscript outside. 

° as right-hand superscript 

to symbol, referring to a 
standard state. 

[ ] enclos ing f orm u la of chem i- 

cal substance, indicating 
its molar concentration. 

I \ enclos ing f ormula of chem i- 

^ ^ cal substance, indicating 

its molar activity. 


In crystallography it is recom- 
mended that: 

Millerian indices be enclosed in paren- 
theses, ( ) ; 

Lane indices be unenclosed; 

Indices of a plane family be enclosed 

in braces, | | ; 

Indices of a zone axis or line be enclosed 
in brackets, [ ). 


Numerals attached to a symbol for 
a chemical element in various positions 
have the following meanings: 
upper left mass number of atom, 
lower left nuclear charge of atom, 
lower right number of atoms in mole- 
7 ^ cule. 

e.g.,lLi;^H, (= Da). 
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COMMON PHYSICAL CHEMISTRY EQUATIONS 

By Frank Hovorka, Ph. D. 

Gases 


1. Molecular weight, volume, and temperature. 

Perfect Gas Law: PV = 

Van der WaaW Equation: j^P ^ 

BertheloVs Equalion : PV = ^RT 

P is a constant independent of the nature of the gas and must be 
expressed in the same units as the pressure and the volume. It has the 
following values; 

P = 0.08205 liter-atmospheres per degree per mole 
82 . 05 cc-atmospheres per degree per mole 
8.315 joules per degree per mole 
1 . 986 calories per degree per mole 
8 . 315 X 10^ ergs per degree per mole 
P, F, T, M, and W are the pressure, volume, absolute temperature, 
molecular weight, and the mass of the gas respectively. Pc and Tc 
are the critical pressure and the critical absolute temperature ; a and 
6 are individual constants that must be determined empirically for 
each substance. (See critical temperature and volume. ) When V is in 
♦cubic centimeters then h must be expressed in cubic centimeters per 
molecular weight. When P is in atmospheres a must be in cc ^-atmos- 
pheres per molecular weight. 


2. Critical temperature, pressure, and volume. 

a ^ SPcVc 


Pc = 


3Vc^ 


Tc 


3R 


Pc 3 

Vc is the critical volume. For explanation of the other terms see 
part (1). 


Ispv liWr 

3. Effusion of Gases. c = “ ^~T 

c is the root mean square velocity; m is the mass of each molecule; 
n is the number of molecules in a volume V at the pressure P or at the 
temperature T. When c is in centimeters per second, m is expressed in 
^ams, V in cubic centimeters, P in dynes per square centimeter and 
ii in ergs; d is the density. 



1633 


COMMON PHYSICAL CHEMISTRY EQUATIONS 


(^2 1^2 

Ti^ \m7 


Graham's Law : 


Cl and C 2 , di and ^ 2 , Mi and M 2 are the root mean square velocities, 
densities, and molecular weights of the two gases under consideration. 


A = IM} 

^2 Cl \ M2 


ti and <2 are the times of passage of each gas under a given pressure 
through an orifice. For an explanation of the other terms in the 
equation see the preceding equation. 

n = nyj2TrM 

n is the number of molecules striking a surface per square centi- 
meter per second; n is the total number of molecules per cubic centi- 
meter; M is the molecular weight; T is the absolute temperature; 
R is expressed in ergs per degree and is equal to 8.315 X 10 ^ ergs. 

4. Dissociation. _ rfi ^2 __ Mi M 2 __ V 2 Vi 
^ d2(n — 1) M2(n — 1) Ki(n — 1) 
di, Ml, and Vi are respectively the density, the molecular weight, 
and the volume of the undissociated gas; ^ 2 , M 2 , and V 2 are respec- 
tively the density, the apparent molecular weight, and the volume of 
the dissociated gas at the same temperature; a is the degree of dis- 
sociation, and n is the number of particles into which a molecule 
dissociates. 


5. Adsorption. 

Freundlich's Isotherm: 




log P 


X is the mass of the gas absorbed; m is the mass of the absorbent; 
k and n are experimentally determined constants; P is the pressure of the 

gas- ^ 

Langmuir s Equation: a+6P 

X 

X is the number of gram molecules adsorbed per square centimeter 
at a pressure P; a and h are experimentally determined constants. 

Liquids 

1. Viscosity. J}± _ 

712 ^2^2 

Ui and 712, di and ^ 2 , ti and <2 are respectively the absolute vis- 
cosities, densities, and times of flow in seconds of the two liquids 
through the same capillary at the same temperature and pressure; 

— is the relative viscosity where ^2 usually refers to water. 
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2. Surface tension. 


7 = -^hdgr 


7 is the surface tension in dynes per centimeter, h is the height in 
centimeters to which a liquid of the density d rises in a capillary of the 
radius r (in centimeters); g is the gravitational constant expressed in 
centimeters per sec. ^ 

/M\^3 

Molecular Surface Energy : y = k{ic — t — 6 ) 

M, d, and ic are respectively the molecular weight, density, and the 
critical temperature of the liquid; t is the experimental temperature; 
k is the constant (Eotvos constant) equal to 2.12 for unassociated 
liquids. 

Molecular Weight: M =\ ■ 

7i and 72, di and d^ are respectively the surface tensions and 
densities of a liquid at the temperature ti and (2 respectively. 





Eotvos Constant: 


k = 


\M\yj 

d 2 ) 


t2-ti 

For explanation of the terms in this equation see equations on mole- 
cular surface energy and molecular weight. 

Association: x = 

X is the degree of association. 

Qibbs Adsorption Equation: /x = 

. fjL is the excess of solute per unit surface or interface; C is the con- 
centration of the solute, and ^is the rate at which surface tension 

dC 

changes with concentration. 


Si^iL 

RT ^ dC 


Sugden's Parachor: P = X 7^ 

P is the parachor of the liquid under consideration, m is its mole- 
cular weight, D its density, 7 its surface tension, and d the density of 
its saturated vapor (d may be neglected at low pressures). 


3. Boiling Point and the Heat of Vaporization. 

rp rp 

The Law of Ramsay and Young: ^ -f C{Tm — T a) 

is i B1 

Ta and Tb are the absolute boiling points of the substances A and 
B under the same pressure. Tax and Tbi are the corresponding boiling 
points under another pressure. C is a constant. This relation holds very 
closely for related substances for which C is practically zero. 
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A M 

Heat of Vaporization. Trouton's Rule: = 21 

Nernst-Bingham Rule: = 17-1- O.OllT 

AH is the heat of vaporization per molecular weight and T its 
absolute boiling point under one atmosphere of pressure. 

Both rules hold quite well for non-associated liquids. 


4, Index of Refraction. 


Lorenz andLorentz Equation: 


r?+ 2^ d 


r 


n is the index of refraction, d the density, and r the specific re- 
fraction. 


Solutions 

1. Vapor Pressure. Raoult’sLaw: P= Po^o 

P is the vapor pressure of the solvent or volatile solute over its 
solution; Xo is the mole fraction and Po is the vapor pressure of the 
pure solvent or the volatile solute at the same temperature as the 
solution. 


2. Molecular Weight of Solutes. 


Rise of Boiling Point: M = 1000K^, jtttpt 

(jrAi i, 


Lowering of the Freezing Point: 
Lowering of the Vapor Pressure: 


M = 1000 

G ^ Po - 


P 


M is the molecular weight of the solute, g is the mass of the solute 
and G is the weight of the solvent. and Ki are the molal boiling 
point and molal freezing point constants. and Ti are the experimen- 
tal boiling point raising and freezing point lowering respectively. 
m is the molecular weight of the solvent, Po is the vapor pressure of 
pure solvent and P is the vapor pressure of the solvent from its solu-^ 
tion at the same temperature. 


3. Conductivity. 

E 

Resistance: R = -j- 

R is the resistance in ohms, E the voltage and I the amperage. 
Conductance: L = 

L is the conductivity in reciprocal ohms; R is the resistance in ohms. 
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Specific Conductivity: L = X L 

L is the specific conductivity, I is the distance between the elec- 
trodes, A the area of the electrodes, and L is the conductivity in 
reciprocal ohms. 

Cell Constant: if = -y 

K is the cell constant ; I is the distance between the electrodes and 
A the area of the electrodes. 


Equivalent Conductivity: 


1000 L 
^ “ C 


A is the equivalent conductivity, L is the specific conductivity, and 
C is the normality of the solute. 


Thermodynamics 

1. First Law of Thermodynamics: AE = q — W 

AE is the change of internal energy of a system, q is the heat absorbed 
by the system, and W is the work done by the system against the 
surroundings. 

Work Done by an Ideal Gas During Expansion: 

(1) Against constant external pressure: W = P(V 2 — Vi) 

(2) Against variable external pressure: 

W = RTln^ = RT In ^ 

V I i 2 

W is the work done, and P is the external pressure. Pi, Vu P 2 , V 2 
are the initial and final pressures and volumes. If P is expressed in 
atmospheres and V is expressed in cubic centimeters, then W is in 
cc-atmospheres. One calorie is equal to 41.3 cc-atmospheres. When R 
is in calories then the term W (in 2) is in calories regardless of the 
units of V or P. 


2. Effect of Temperature on Equilibrium. 

In all of the following equations AH is positive when heat is ab- 
sorbed. 


Clapeyron Equation: 


dP ah 

dT ~ T{V2 - Fi) 


dP 

dT 


is the rate of change of vapor pressure of a pure substance with 


temperature. Vi and V 2 are the initial and final volumes. AH is the 
amount of heat absorbed by the substance undergoing a change of 
phase. T is the absolute equilibrium temperature of the two phases. 
When P is in atmospheres and V in cubic centimeters, A H must be in 
cc-atmospheres. (One calorie = 41.3 cc-atmospheres. ) Likewise 
when Vi refers to one gram of a substance, V 2 and A H also must refer 


to one gram. 
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Clausius-Clapeyron Equation: The following equation is applicable 


to vaporization and sublimation only: 



AH 


R ' 



Pi and P 2 are the vapor pressures at absolute temperatures Ti 
and T 2 respectively. AH is the molecular heat of vaporization or 
sublimation. If R is in calories, A H will be in calories regardless of 
the units of pressure. 


ln~ = 
^2 


AH/ I 1_\ 

R \T2 rj 


Cl and C 2 are the solubilities of a substance (in any units) at the 
absolute temperature Ti and T 2 . A H is the molecular heat of solution. 
When R is expressed in calories, then A H must be expressed in calories. 


Vant Hoffs Isochore: 


In 


In 


K., 

AHj 

^ 1 


R \ 

T 
.i 2 

K,, 

AH, 

< 1 

K,, 

~ R ' 

<T, 


t) 


All Kc and Kp values are obtained by placing the products in the 
numerator and the reactants in the denominator. Kd and Kpi are 
the equilibrium constants at absolute temperature Ti; Kc 2 and Kp 2 
are the equilibrium constants at absolute temperature T 2 . AH is the 
heat of reaction for that reaction on which Kc and Kp are based. 
When R is in calories A H must also be in calories. 


Free Energy and Equilihriam Constant: AF^ = — RTlnKp 

AF^ is equal to the change in free energy for a reaction in which the 
reactants are in their standard states (1 atmosphere) and are convert- 
ed into products at 1 atmosphere. 

Nernst Heat Theorem: log Kp = — Aw + 2n(1.75 log r)-f-2(nc) 

4.00 j 

AH is the heat of reaction at the absolute temperature T, Zn is 
equal to the number of moles of gaseous products minus the number 
01 moles of gaseous reactants. 2(nc) is the sum of the Nernst con- 
stants; it is equal to the sum of individual constants (each constant 
must be multiplied by the number of moles of that substance) for 
gaseous products minus the sum of constants for gaseous reactants. 
For the values of Nernst constants see Taylor, Treatise on Physical 
Chemistry, p 586 (1931). In cases where the constant has not been 
determined for a particular substance, 3 to 3.2 may be used as a fair 
approximation. 

Rates of Reaction 

1. Unimolecular Reaction : k = -^ln( — ^ 

t \a — 



k 
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k is the velocity constant, a is the initial concentration, (a — a:) is 
the concentration remaining after the time /, x is the amount reacting 
in the time t, and is the period of half life of a unimolecular reaction. 

2. Bimolecular Reaction. 

(1) When equimolecular quantities (a and 6) of the initial sub- 
stance are used: 

, 1 X 

k =— X— 7 7 

t a{a — X) 

(2) When other than equimolecular quantities of the initial sub- 
stances are used; 

k - ^ In 

i{a-b) a{b-x) 

3. Influence of Temperature on the Rate of Reaction. 

Arrhenius Equations : 

din k _ E 
dt ~ RT^ 


I bi _ 

~ R\Ti 




E represents the energy of activation per gram mole of a substance ; 
ki and ^2 are the specific reaction rates at absolute temperatures Ti 
and T 2 respectively ; R is the gas constant. 


Electromotive Force 

1. Variation with Temperature: E = T 

E is the electromotive force of a system ; n is the change in valence 
of the ion causing the potential difference; F is equal to the charge 

dE 

carried by gram ion or is equal to 23,060 calories; -7^ is the rate of 

al 

change of electromotive force with temperature ; T is the experimental 
absolute temperature ; A Jff is the heat of reaction. 

2. Concentration Cell. 

(1) Without transference: E = ^ In^ 

nr Li 2 

(2) With transference: E = f In ^ 

V/x + v/nF C 2 

n and V are the velocities of the positive and negative ions respec- 
tively; Cl and C2 are the concentrations (in any units); the velocity 
of the faster ion is inserted in the numerator. See part 1 for the ex- 
planation of the other terms. 


(dE\ AH 
XdTJ nF 
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Absolute Zero — The beginning or zero 
point in the absolute (thermodynamic) 
temperature scale. According to the 
kinetic theory of heat, it represents the 
temperature at which all thermal motion 
ceases. It is equal to — 273.18°G. or 
-459.72°F. 

Absorption, Heat of — The heat evolved 
when a given amount of a substance is 
absorbed. 

Acetyl Number (value) — A number or 
value which indicates the extent to which 
a substance may be acetylated. In the 
analysis of fats, oils, etc., it is taken as the 
measure of the amount of hydroxy acids 
and higher alcohols which are present 
since other substances ordinarily present 
are not affected by the acetylating agent. 
It is expressed in milligrams of potassium 
hydroxide required to neutralize the 
acetic acid liberated from one gram of 
acetylated fat or oil. 

Acetylene — Any open chain hydro- 
carbon containing one or more triple 
bonds; specifically the hydrocarbon 
CHjCH, in distinction from diacetylene, 
triacetylene, etc., with two, or three, etc., 
respectively, triple bonds. 

Acid — Any chemical compound con- 
taining hydrogen capable of being re- 
placed by positive elements or radicals to 
form salts. In terms of the dissociation 
theory, it is a compound which on 
dissociation in solution yields excess 
hydrogen ions. 

Acid Number (value) — A number or 
value which indicates the amount of 
free acids present in a substance. In the 
analysis of fats, oils, etc., it is expressed 
by the number of milligrams of potassium 
hydroxide which are required to neu- 
tralize the free fatty acids in a gram of 
substance. 

Active Mass — A term used in connec- 
tion with the law of mass action. Guld- 
berg and Waage defined the term as the 
molarity of the reacting substance, or its 
partial pressure. Expressed in tWs 
form, the law of mass action is only 
approximately correct. To make the 
law exact, “activities” must be substi- 


tuted for molarities and “fugacites” for 
partial pressures. 

Activity — A thermodynamic term de- 
noted by a. Activities are effective 
concentrations and have the dimensions 
of concentrations. When activities are 
employed in a mass law expression the 
equilibrium constant has a fixed value. 

Activity Coefficient — A factor which, 
when multiplied by the molecular con- 
centration, yields the active mass. The 
activity coefficient is c /aluatcd by 
thermodynamic calculations, usually 
from data on the e. m. f. of certain cells, 
or the lowering of the freezing point of 
certain solutions. It is a correction 
factor which makes the thermodynamic 
calculations correct. 

Additive Property — A property, the 
numerical value of which is equal to the 
sum of the values for the component 
parts and which depends only on the 
numl)er and kinds of molecules or atoms 
present without any regards to their 
arrangements; e.g., the molecular weight, 
which is the sum of the weights of the 
component atoms. 

Adiabatic Process — A process carried 
out in such a way that no heat is ab- 
sorbed or evolved oy a system. 

Adsorption — A surface phenomenon 
exhibited by solids which consists in the 
adhesion, in an extremely thin layer, of 
the molecules of gases, of liquids, or of 
dissolved substances with which they 
are in contact. 

Alcohol — Any one of a class of com- 
pounds which are analogous to ethyl 
alcohol in constitution in that they are 
hydroxides of organic radicals; specifi- 
cally, the term is applied to ethyl 
alcohol. I 

Aldehyde — ^Any one of a class of organic 
compounds intermediate in oxidation 
between a primary alcohol and a carbox- 
ylic acid, having two hydrogen atoms 
less than the alcohol, and characterized 
by the radical— CH:0; specifically, the 
term aldehyde is applied to acetaldehyde, 
GH 3 CHO. 

Alicyclic — See cyclic. 
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Alkali — Any compound having marked 
basic properties; see base. 

Alkalinity — The combining power of a 
base measured by the maximum number 
of equivalents of an acid with which it 
can react to form a salt. In water analy- 
sis, it represents the carbonates, bicar- 
bonates, hydroxides, and occasionally 
the borates, silicates, and phosphates in 
the water and is determined by titration 
with standard acid to certain standard 
datum points and expressed as rnilli- 
CTams of calcium carbonate per liter 
(nearly the same as “parts per million”). 

Alkaloid — An alkaline organic sub- 
stance (i.e., an organic base) with marked 
physiological action. The term is 
usually restricted to substances which 
occur naturally in plants and animals; 
e.g., nicotine, quinine, morphine, etc. 

Alloy — The product formed by the 
blending of a metal with other metals or 
non-metals usually by fusion and solu- 
tion in each other when molten. 

Alpha Radiation — The radiation of 
doubly positively charged particles, 
called alpha particles, emitted during 
certain radioactive transformations. 
These particles have a mass of 4.00 and 
are identical with the nuclei of helium 
atoms. 

Am^re — The practical unit of intensity 
of electric current being defined by U. S. 
statute as the unvarying current which, 
when passed through a standard solution 
of silver nitrate in water, deposits silver 
at the rate of 0.001118 grams per second. 
It is equal to the current produced by 
an electromotive force of one volt 
flowing through a circuit of one ohm 
resistance. 

Angstrom — ^A unit of length, used 
especially in expressing the length of 
lirat waves, equal to one ten-thousandth 
of a micron, or one hundred-millionth of 
a centimeter (1 X 10~«cm.) 

Anhydrous — K term meaning without 
water. It is usually applied in referring 
to the absence of water of crystallization. 

Animal Oil — An oily material obtained, 
in emy manner of various ways, from 


animal substances. It usually refers to a 
mixture of the glyceryl esters of various 
organic acids although it is also applied 
to substances other than glycerides; e.g., 
bone oil, which is a mixture containing 
pyrrole, pyridine, quinoline, amines, and 
other nitrogenous compounds, as well as 
hydrocarbons, etc., which are obtained 
on the destructive distillation of bones. 

Anion — The charged particle in a solu- 
tion of an electrolyte which, under the 
influence of an electrical potential, 
moves toward the anode. It is the 
negatively charged ion. 

Anode — The electrode at which an 
oxidation process occurs. It is the nega- 
tive pole of a battery, or the positive pole 
of a solution of an electrolyte through 
which current is being forced. In a 
vacuum tube, the anode is the electrode 
towards which the electrons flow within 
the tube. 

Aqueous Tension — The vapor pressure 
of pure water, or the partial pressure of 
water vapor over any aqueous solution 
or solid hydrate, at any given tempera- 
ture. 

Athermanous — Not transmitting 
radiant heat; not diathermanous (q.v.) 

Atom — According to the atomic theory, 
the smallest quantity of an element 
which is capable of entering into chemical 
combination or that can exist alone. 

Atomic Number — A number, charac- 
teristic of an element, which designates 
the position of the element in the 
periodic table. It represents the net 
positive charge on the nucleus of each 
atom, or the number of electrons outside 
of the nucleus. 

Atomic Radius — The radius of the 
volume occupied by 8m atom. This 
volume may approximate a sphere or, in 
many cases, a highly distorted sphere. 
In a given crystal, the atomic radii when 
added together equal the inter-atomic 
distances within the crystal. The 
ionic radius of the same species of atom 
will be somewhat less, or greater, than 
that of the atomic radius because the 
outermost shell of electrons has been 
stripped off, or increased, in the forma- 
tion of the ion. 
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Atomic Theory — A theory postulating 
that all elements are composed of small 
discrete unit particles called atoms. 
The atoms of any one element are sup- 
posed to be of the same size and es- 
sentially of the same weight, but dilfer in 
both from element to element. Chemical 
combination is the union of atoms of 
various elements into the smallest 
discrete entities of the compound; 
viz., the molecules. 

Atomic Weight — The relative weight 
of the atom of an element, referred to 
some element taken as a standard. An 
atomic weight of 1 6 for oxygen is the one 
usually adopted as a basis for reference. 

Average Lif«5 — In radioactivity, the 
reciprocal of the radioactive constant 
(q.v.) 

Avogadro’s Hypothesis — The hy- 
pothesis that equal volumes of all gases, 
under the same conditions of temperature 
and pressure, contain equal numbers of 
molecules. 

Avogadro’s Number — The number rep- 
resenting the number of molecules in one 
gram-molecular weight of any substance, 
as for oxygen, the number in 32 grams. 
It is equal to 6.061 X lO^^. 

Base — A compoxmd of a metal, or a 
metal-like group, with hydrogen and 
oxygen in the proportion to form an OH 
radical, which ionizes in aqueous solution 
to yield hydroxyl ions. A base is formed 
when a metallic oxide reacts with water. 

Beta Radiation — See radioactivity. 

Bicyclie — Containing two rings in the 
molecule, usually fused rings as in 
naphthalene. 

Boiling Point — The temperature at 
which the vapor pressure of a liquid 
becomes equal to the external pressure. 
This temperature differs from tlie same 
liquid under different pressiues. The 
normal boiling point is the temperature at 
which the vapor pressure reaches 760 
mm. of mercury. 

Boiling Point, Molal Elevation of — 

See molecular elevation. 

Boyle’s Law — The law that the volume 
of any gas varies inversely as the pres- 


sure upon it, providing the temperature 
is kept constant. It is also known as 
Mariotte's law. 

Brinell Hardness — A value of the 
hardness of a material obtained by press- 
ing a hardened ball, having a diameter of 
10 mm., into the surface of the specimen 
to be tested. The weight applied to 
steels is 3000 kg. for 30 seconds; to 
brasses and bronzes 500 kg. for 60 seconds. 
The diameter of the impression forms the 
basis for calculating hardness. 

British Thermal Unit (B.T.U.) — 
The quantity of heat required to raise the 
temperature of one pound of water one 
degree Fahrenheit at, or near, its point of 
maximum density (39.1 °F.) The B.T.U. 
is equivalent to 0.252 kilogram-calorie. 

Buffer — Any substance, or combination 
of substances, which when dissolved in 
water produces a solution which resists a 
change in its hydrogen ion concentration 
upon the addition of acid or alkali. 

Calorie — The small calorie (c) is an 
energy unit used to measure the quantity 
of heat. It is equal to the amoimt of 
heat required, at a pre.ssure of one 
atmosphere, to raise the temperature of 
one gram of water one degree Centigrade. 
Since the specific heat of water varies 
with the temperature, the rise of one 
degree is sometimes specified to be be- 
tween certain temperature intervals 
(as from 0° to 1°C.; at or near the 
temperature of greatest density, which is 
4°C.; or, at from 15° to 16°G., in which 
case the unit is almost exactly that of the 
mean calorie). The amount of heat 
required to raise one gram of water from 
0° to 100 °C. is the rational calorie, one 
hundredth of the rational calorie being 
called the mean calorie. 

Carbocyclic — See cyclic. 

Carbohydrate — Any one of a group of 
compounds composed of carbon, hydro- 
gen, and oxygen with the ratio Of hydro- 
gen to oxygen usually as in water; viz., 
2H:lO. They are neutral compounds 
comprising the sugars, starches, cellu- 
loses, pentosans, galactans, etc. 

Catalyst or Catalytic Agent — Any 
enbstance which, by virtue of its presence, 
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affects the rate of a chemical reaction and 
which may be recovered practically 
imchanged at the end of the reaction. 
The term contact agent is often applied to 
a solid catalyst in contact with gaseous 
reactants. 

Cathode — The electrode at which re- 
duction occurs. It is the negative elec- 
trode in a cell through which current is 
being forced, but it is the positive pole of 
a battery. In a vacuum tube, the 
cathode is the electrode from which 
electrons are liberated; see also the term 
anode. 

Cation — ^The charged particle in the 
solution of an electrolyte which, under 
the influence of an electrical potential, 
moves toward the cathode. It is the 
positively charged ion. 

Causticity — A measure of the hydrogen 
ion concentration in a sample of water; 
see hardness. 

Cell (galvanic or electromotive) — ^A 
combination made up of a cup, or other 
vessel, containing a solution of a suitable 
electrolyte and two suitable electrodes 
which dip into it. It may be used either 
for generating electricity by chemical 
action, or for use in electrolysis (in the 
latter case it is called an electrolytic cell). 

Cellulose — An anhydroglucose polysac- 
charide which constitutes the major 
rtion of plant materials and which can 
hydrolyzed by acid into glucose. 
Alpha cellulose is the cellulosic fraction 
which is insoluble in aqueous 17.5% 
sodium hydroxide solution. Beta cellulose 
is the cellulosic fraction which is soluble 
in aqueous 17.5% sodium hydroxide 
solution and from which it can be 
precipitated by acidifying the solution. 
Gamma cellulose is the cellulosic fraction 
which is soluble in aqueous 17.5% sodium 
hydroxide solution in which it remains 
dissolved, even after the solution is 
acidified. 

Ceramic — Pertaining to the manu- 
facture, or the products therefrom, of 
material made from earth by the agency 
of fire, such as pottery, enamel, cement, 
glass, etc. For definitions of ceramic 
terms see special glossary of ceramic 
terms. 


Charles’ Law — The law that at con- 
stant pressure the volume of a gas varies 
directly as the absolute temperature. 
The variation in volume amounts to 
1/273 of its volume at 0°C. for each 
degree Centigrade. 

Chemical Equivalent — See equivaleni 
weight. 

Chemiluminescence — See lumines- 
cence. 

Colligative Property — A property de- 
pending only upon the number of atoms 
or molecules present in a system and not 
upon the nature of the atoms or mole- 
cules; e.g., gaseous pressure is a colliga- 
tive property. 

Colloid — A state of subdivision of 
matter characterized by a particle size 
intermediate between molecular disper- 
sion (true solution), and a size just about 
visible with an ordinary microscope; i.e., 
from 10~® to 10~7 cm. in diameter. A 
colloidal substance, when apparently 
dissolved in a liquid, diffuses not at all 
or very slowly through a membrane and 
shows no pronounced effect on the 
freezing point or vapor pressure of the 
solvent. 

Combining Weight — See equivaleni 
weight. 

Combustion, Heat of — The total 
amount of heat evolved when a definite 
(piantity of a substance is completely 
burned (oxidized). It is expressed 
variously, as in calories per gram or per 
gram molecule, or (especially for fuels) 
in British thermal units (B.T.U.) per 
pound. 

Compressibility, CoeflBcient of — ^The 
decrease in volume per unit volume pro- 
duced by a unit change in pressure. 

Concentrated Solution — A solution 
containing a relatively large amount of 
dissolved substance per unit volume of 
solvent. 

Condensation, Heat of — A value nu- 
merically the same as the heal of vapori- 
zation (q.v.). 

Conductance— The property of an 
electrical circuit which determmes, for a 
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given applied potential across its termi- 
nals, the rate at which electrical energy 
is converted into heat. It is the recip- 
rocal of the electrical resistance and its 
unit, the mho, is the reciprocal of the 
ohm. 

Constant Proportions, Law of — ^The 
law of chemical combination which states 
that a chemical compound always 
contains the same elements combined in 
the same proportions by weight. 

Constitutive Property — A property 
dependent on the arrangement of the 
molecules or atoms in a substance (con- 
stitution) rather than on their kind or 
number; e.g., a physical property, such 
as the rotation of the plane of polarized 
light, which depends on the arrangement 
of atoms within the molecule, is called a 
constitutive property. 

Coulomb — The practical unit quantity 
of electricity. It is the quantity of 
electricity which must pass through a 
circuit to deposit 0.0011180 grams of 
silver from a solution of silver nitrate. 
An ampere is one coulomb per second. 
A coulomb is also the quantity of elec- 
tricity on the positive plate of a con- 
denser of one-farad capacity when the 
electromotive force is one volt. 

Critical Point — The transition point 
at which the liquid and gaseous states of 
a substance merge into each other. It is 
the temperature above which a substance 
cannot exist in two phases, no matter 
how great the pressiu*e. See also critical 
temperature and critical pressure. 

Critical Pressure — The pressure which 
is just sufficient to cause the appearance 
of two phases at the critical temperature. 
It is the vapor pressure of a liquid at the 
critical temperature. 

Critical Temperature — The tempera- 
ture above which a gas cannot be 
liquefied by pressure alone. At this 
temperature there is no distinction be- 
tween liquid and vapor, both having the 
same density and constituting one 
homogeneous system. 

Critical Volume — The volume occupied 
by unit mass of a substance at the critical 
temperature and critical pressure. 


Crystal — A homogeneous particle of 
solid formed by the solidification, under 
favorable conditions, of a chemical 
element, a compound, or an isomorphous 
mixture, whose boundary surfaces are 
planes symmetrically arranged at definite 
angles to one another in a definite 
geometrical form. Many chemical sub- 
stances solidify into various such forms, 
each being quite characteristic for every 
sul)stance. See also liquid crystal. 

Crystalline Form — A combination of 
faces included under a general crystal- 
lographic symbol. Faces of two or more 
crystal forms are oftei* exhibited by a 
single crystal and these supplement one 
another or trimcate on another’s edges or 
corners. 

Crystalline System — The six (or seven) 
groups into which crystals are classified 
according to forms which are dependent 
upon the relative lengths and inclina- 
tions of the axes to wliich they are 
referred. The systems are the isometric, 
tetragonal, iriclinic, hexagonal (including 
the rhombohedral) , orthorhombic, and 
monoclinic. See definitions for each of 
these systems. 

Crystalloluminescence — See lumine^ 
cence. 

Cubic Form — See isometric. 

Cycle or Cyclical Process — A process 
conducted in such a manner that at the 
end of a complete course of operations of 
some kind the system is back at its 
starting point with restoration of the 
original state. 

Cyclic — Pertaining to, or characterized 
by, a ring or closed-chain formation. 
Compounds in which the ring is com- 
posed solely of carbon atoms are called 
carbocyclic; of atoms of the same kind, 
whether of carbon or not, isocyclic or 
homocyclic; of atoms of different kinds, 
heterocyclic; carbon ring compounds not 
derived from benzene are called alicyclic. 

Dalton’s Law of Partial Pressures — 
In any mixture of gases the total pressure 
is equal to the sum of the pressures 
which each gas would exert were it alone 
present in the volume occupied by the 
mixture; i.e., the total pressure P is 
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equal to the sum of the partial pressures 
of the individual gases. 

Decomposition, Heat of — The heat 
evolved or absorbed by the decomposi- 
tion of a compound into its elements or 
into two or more simpler products, the 
nature of which must be specified in 
connection with the numerical value of 
the heat of decomposition. It is usually 
expressed in calories per gram molecule. 

Decomposition Potential or Voltage 
— The minimum voltage required to keep 
a steady current passing through a 
solution or, in other words, to cause a 
steady electrolysis in the solution. 

Decrepitation — The property, pos- 
sessed by some crystalline material, of 
making a crackling noise when heated 
and which is due to decomposition vnth 
evolution of gases, water vapor, etc. 

Deflagration — The act of burning sud- 
denly with the appearance of flame and 
sparks. 

Deliquescence — The liquefaction of a 
solid substance due to the solution of the 
solid by absorption of moisture from the 
air. 

Density — The ratio of the amount of 
anything per unit volume; e.g., weight 
of any substance per unit volume at any 
definite temperature (see also specific 
gravity)', the quantity of an electric 
charge distributed in space per unit 
volume; or. the quantity of energy per 
unit volume. 

Depression (molecular), Coeflicient 
of — The depression of the freezing 
point produced by the solution of one 
gram molecule of a substance in 1000 
grams of the solvent. 

Dew Point — The temperature at which 
the liquefaction of a vapor begins; the 
term is usually applied to condensation 
of moisture from the water vapor in the 
atmosphere. 

Dextro (rotatory) — clockwise or 
right-handed turning motion usually 
applied to the turning of the plane of 
polarized light. 


Diamagnetic — Possessing, or pertaining 
to, the magnetic properties of bodies 
whose permeability is less than unity 
(i.e., less than that of a vacuum). 
Diamagnetic substances are repelled by 
a magnet if the surrounding medium is 
air. 

Diathermanous — Possessing, or per- 
taining to, the property of affording a 
free passage of heat rays. 

Dielectric — A material which does not 
conduct the electric current because the 
lines of force of an electrostatic field will 
pass through it, thus making it the seat 
of the strain. 

Dielectric Constant — A constant fac- 
tor (e) which is part of the formula for 
the force between two charges separated 
by a dielectric; viz., =Q\Qz, where/ 
is the force between two charges Q^ and Qz 
separated by a distance of 7. 

Diffusion, Coefficient of — The quan- 
tity of gas traveling one centimeter per 
second through a surface of one square 
centimeter. 

Dilute Solution — A solution containing 
a relatively small amount of dissolved 
substance per unit volume of solvent. 

Dilution, Heat of — The heat evolved 
per mole of solute when a solution is 
diluted. 

Diolefin — Any open chain hydrocarbon 
containing two double bonds; e.g., 
GHz : CH • CH : GHz. See olefin. 

Dissociation — The splitting up of a 
compound or element into two or more 
simpler molecules, atoms, or ions. The 
term is applied usually to the effect of 
the action of heat or other forms of 
energy on gases, and of solvents upon 
dissolved substances. Dissociation is a 
reversible reaction and not as permanent 
as decomposition; i.e., when the dis- 
sociated gas is cooled, the split parts 
recombine; when the solvent is removed, 
the ions recombine. 

Dissociation, Degree of — The ratio of 
the amount of substance which has 
dissociated to the total amount originedly 
present. 

Dissociation, Heat of — ^The heat 
evolved or absorbed during the dissocia- 
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tion of a compound. It is usually ex- 
pressed in calories per gram molecule. 

Distillation — The process of heating a 
liquid to its boiling point, removing the 
vapors through a cooling and cxjndensing 
apparatus, and finally collecting the 
condensed liquid in a separate receiver. 
It is commonly used for the separation of 
two or more liquids in a mixture, or for 
the separation of the solvent from dis- 
solved substances. 

Distribution CoeflScient — See distri- 
bution law. 

Distribution Law (Nernst) — The law 
that the ratio in which a dissolved sub- 
stance distributes itself between two 
immiscible solvents (the coefficient of 
distribution or partition) is a coiLstant at 
constant temperature. 

Drying Oil — An oil which, when exposed 
in a thin film to the air, readily forms a 
hard, tough, elastic substance. The 
chemical constitution of such oils is 
characterized by unsaturated linkages 
between carbon atoms. 

Dulong and Petit’s Law — The prin- 
ciple that the specific heat of a solid 
element multiplied by the atomic weight 
is a constant equal approximately to 6.2 
to 6.4. 

Efflorescence — The act or process by 
which crystalline material changes on 
the surface, or throughout, to a whitish, 
mealy, or crystalline powder from the 
loss of water on exposure to the air. 
The term is also applied to the process of 
becoming covered with such a crust; e.g., 
bricks may effloresce because of soluble 
salts in them. 

Electrochemical Equivalent — The 
weight in grams of a sulistance caused to 
react (in some cases to deposit) when one 
coulomb of electricity is passed through a 
solution of the substance. It is the 
1/96,500^/1 part of the gram equivalent. 

Electrode — The pole or plate of an 
electrolytic cell by which the current 
enters or leaves the cell. 

Electrcnle Potential — The difference 
in potential established between an 


electrode and a solution when the 
electrode is immersed in the solution. 
Since it is impossible to measure such a 
single electrode potential experimentally, 
the values listed in tables are relative 
values, the standard being a rigidly 
defined hydrogen electrode, which is 
arbitrarily given a potential of zero 
volts. See Table of Standard Electrode 
Potentials. 

Electroluminescence — See lumines- 

cence. 

Electrolysis — Electrolysis is the process 
of the passage of an electric current 
through a solution with simultaneous 
chemical changes either in the electrodes 
or in the solutions in contact with the 
electrodes, or both. 

Electrolyte — Any substance which, 
when in solution or fused, forms a 
liquid which will conduct the electric 
current. Acids, bases, and salts are 
common electrolytes. 

Electrolytic Dissociation Theory — 
The theory, first proposed by Arrhenius, 
which postulates that whenever an 
electrolyte is placed in a dissociating 
medium, such as water, part or all of 
the molecules dissociate into ions. Some 
of these ions are positively, the rest 
negatively, charged; but in any case the 
oppositely charged ions are present in 
exactly equivalent quantities. 

Electromotive Force — ^The driving 
tendency behind an electric current. 
It is often abbreviated as e.m.f. and it is 
measured in volts. 

Electron — The most elementary nega- 
tively charged particle which is the 
constituent of all matter. It is the 
electrical opposite of the proton and is 
the quantity of electricity equal to 
4.77 X 10~^® c.g.s. electrostatic units. 
Its mass is approximately 1/1845 of 
that of the proton. Electrons constitute 
cathode rays and beta rays, and are 
emitted by hot bodies. 

Electron Theory of Matter — ^The 
atom is pictured as a nucleus around 
which are arranged electrons, or negative 
charges, equal in number to the net 
charge on the nucleus. The nuclear 
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charge and the number of external 
electrons vary from element to element, 
increasing by one for every increase in 
the atomic number of the elements. 
The total number of external ' electrons 
is thus identical with the atomic number 
of the element. 

Elongation — The total stretch (de- 
formation) in the direction of load, or 
per imit length, caused by a tensile 
force. It is the amount of permanent 
stretch before rupture and is usually 
expressed as a percentage of the original 
length. 

Emulsion — The product of the disper- 
sion of one liquid in another liquid, the 
dispersed phase particles being larger 
than colloidal size. The liquid in which 
the particles or globules are suspended 
is called the continuous phase, the 
particles or globules the dispersed phase. 
In photography, the term is applied to 
the light-sensitive coating of gelatine 
in which silver halide salts are suspended 
in an extremely fine state of separation 
and which is applied to glass plates, 
film, and paper. 

End Point — The point indicating the 
end of some operation or at which a 
certain definite change is observed. In 
titration this change is frequently a 
change in color of an indicator which hafi 
been added to the solution, or to the 
disappearance or excess of one of the 
reactants which is colored. In the 
analysis of liquids, such as gasoline, the 
end point is the temperature at which 
liquid ceases to distill over. 

Entropy — A thermodynamic quantity. 
In any reversible process, the increase in 
entropy of any system, or part of a 
system, is equal to the heat which it 
absorbs, divided by the absolute tem- 
perature at which the heat is absorbed. 

Enzyme — Any one of a class of naturally 
occurring, complex, organic substances 
which catalyze specific reactions. En- 
zymes are elaborated by cells of plants 
and animals but their action is inde- 
pendent of life processes. 

Efpiilibrium (chemical) — The state 
in a reversible chemical reaction at 
which the rate of the direct action is 
equal to the rate of the opposing re- 
action. 


Equilibrium Constant — According to 
the law of mass action, for any reaction 
such as: aA bB ^dD + eE 



= Kc at emy definite tem- 


perature. Here C is the equilibrium 
concentration of the constituents in 


moles per liter, while Ko is a constant 
known as the equilibrium constant. 


Equivalent Weight — One of the com- 
parative weights of different compounds, 
elements, or radicals, which possess the 
same chemical value for reaction when 


compared by reference to the same 
standard (usually oxygen = 8). The 
following are examples of this relation- 
ship : 

(1) An equivalent weight of an acid, or 
a base, is the quantity that would 
furnish one gram-ionic weight of hydro- 
gen ion (1.008 grams), or hydroxyl ion 
(17.008 grams), respectively, if the 
substance were completely ionized. 
Thus, an equivalent of H2SO4 is one- 
half the molecular weight; an equivalent 
of Fe(OH)3 is one-third the molecular 
weight. (2) An equivalent weight of a 
salt is the gram-molecular weight di- 
vided by the total positive, or total 
negative, valence. Thus, an equivalent 
of Alz (804)3 is one-sixth of the molecular 
weight. (3) An equivalent weight of 
an oxidizing, or reducing, agent is the 
gram-molecular weight divided by the 
total change in valence of all atoms in 
the molecule which change valence 
(usually only one element). Thus, when 
KMn04 in acid solution is reduced to 
Mn++, the valence of Mn decreases from 
-|-7 to +2, a change of five units. In this 
case, an equivalent weight of KMn04 is 
one-fifth the gram-molecular weight. 


Essential Oil — Any one of a class of 
odoriferous, volatile liquids, insoluble in 
water, which are obtained from plants 
to which they impart odors and other 
characteristic properties. They are of 
various organic types, such as ethers, 
aldehydes, esters, etc., or mixtures of the 
same. Some contain dissolved resin and 


are known as oleoresins. They are some- 
times called volatile oils in distinction 


from fixed oils. 


Ester — A compoimd which may be 
regarded as formed by the replacement 
of the acid hydrogen of an acid, organic 
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or inorganic, by a hydrocarbon radical. 
When the radical is not specified in the 
name, ethyl is often understood; e.g., 
acetic ester is ethyl acetate. 

Elster Number (value) — The numerical 
difference between the saponification 
number and the acid number. It is a 
measure of the neutral fats (esters of the 
fatty acids) present. 

Exfoliation — The property possessed 
by substances which are capable of 
casting or throwing off from their 
surfaces scales, laminae, or splinters. 

Expansion, Coefldcient of — ^The ratio 
of the increase in length (linear coef- 
ficient), area (superficial), or volume 
(cubical) of a body for a given rise in 
temperature (usually from 0° to 1°C.) to 
the original length, area, or volume, 
respectively. These three coefficients 
are approximately in the ratio of 1:2:3. 
When not expressly specified, the cubical 
coefficient is usually intended. 

Explosive — A substance which acts by 
explosive chemical reaction to liberate, at 
high speed, gas and heat thus causing 
tremendous pressure. 

Factor — A quantity by which a measure 
must be multiplied in order to express it 
in other terms. The number which is 
used to multiply a given weight of some 
compound in order to obtain the equiv- 
alent weight of some other compound is 
called a gravimetric factor; similarly, 
volumes may be interconverted by 
volumetric factors. 

Faraday’s Laws of Electrolysis — The 
law that: (1) For any electrolyte the 
amount of electrolysis is proportional to 
the quantity of electrical current which 
is passed through a solution; (2) for the 
same quantity of current passed through 
solutions of various electrolytes, the 
amounts liberated at the electrodes are 
directly proportional to chemical equiv- 
alents of the electrolytes. The quantity 
of current required to deposit one 
chemical equivalent weight is one faraday 
which is equal to 96,500 coulombs. 

Fat — Apy one of a class of compounds, 
composed of carbon, hydrogen, and 
oxygen, which are glyceryl esters of 

* For laws, see photochemistry. 


certain acids, such as stearic, pedmitic, 
etc. The fats are neutral in reaction and 
on saponification all yield glycerol. The 
various varieties of natural fats are 
mixtures of different glycerides. A fat 
which is liquid at room temperatures is 
called a faity oil. See oil. 

Fixed Carbon — The percentage of com- 
bustible material in a sample (of coal 
usually) which is not volatile at 950 ®G. 

Fixed on — An oil which is not readily 
volatile as distinguished trom volatile or 
essential oil (q.v.) The term is especially 
applied to tne liquid fats (glycerides) 
found in the fatty tissue of plants and 
animals, and in the seeds of plants. 
See oil. 

Fluid — A substance which yields readily 
to any force which tends to alter its 
shape. Fluids possess no definite shape. 
The term includes both liqpiids and gases. 

Fluorescence * — The property of emit- 
ting radiation as the result of absorption 
of radiation from some other source. 
The emitted radiation persists only as 
long as the exposure is subjected to 
radiation which may be either electrified 
particles or waves. The fluoresO/ent 
radiation generally has a longer wave 
length than that of the absorbed radia- 
tion. If the fluorescent radiation in- 
cludes waves of the same length as that 
of the absorbed radiation it is termed 
resonance radiation. See Raman effect. 

Formation, Heat of — The heat evolved 
or absorbed when a compound is formed 
by direct union of its elements at some 
stated temperature. It is usually 
expressed in calories per gram-molecule 
of the compound. 

Formula Weight — The sum of the 
atomic weights of all the atoms appearing 
in a chemical formula. 

Free Energy — A thermodynamic term. 
Absolute values for free energy are un- 
known but when a system changes from 
one state to another at constant tem- 
perature and pressure, the decrease in 
free energy is numerically equal to the 
maximum useful work which can be done. 
This does not include work done on or by 
the atmosphere. 
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Freezing Point — The temperature at 
which a liquid solidifies. It is the 
temperature at which the liquid and 
solid states of a substance' are in equi- 
librium at a given pressure (usually 
atmospheric). For pure substances 
it is identical with the melting point of 
the solid form. 

Fusion^ Latent Heat of — The amount 
of heat which must be supplied at the 
melting point to a unit quantity of a 
solid in order to transform it into a 
liquid at the same temperature (usually 
at standau'd pressure). The term is also 
called heat of fusion. It is usually ex- 
pressed in calories per gram, or B.T.U. 
per pound. 

Gamma Radiation — A form of radia- 
tion emitted by certain radioactive 
substances. This radiation is similar to, 
but of shorter wave length than, X rays 
(about 10“® to 10~®cm.) Like X rays, 
it is used in cancer therapy. 

Gas — An aeriform fluid, having neither 
independent shape nor volume, but 
tending to expand indefinitely. Without 
qualification, the word is often popularly 
used to denote anesthetics, combustibles 
(gasoline), poisonous war materials, 
etc., whether liquids or solids at ordinary 
temperatures. 

Gas Constant — A general term for all 
gases, being the term R in the ideal gas 
law equation; PV — nRT. It is an 
energy term equal to 0.08205 liter- 
atmospheres per degree per mole; or, 
1.986 calories per degree per mole; or, 
8.314 X 10^ ergs per degree per mole. 

Gay-Lussac’s Law of Volumes — ^The 
law that in gaseous reactions the volume 
of the combining gases, if at the same 
pressure, bear to each other, as well as to 
the product of the reaction, a simple 
whole numbered relationship. That is, 
the volume of the product is either 
equal to the sum of the volumes of the 
reactants or is less than, and bears a 
simple ratio to, this sum. 

Gibbs’ Phase Rule — An equation ad- 
vanced by Gibbs which defines the 
general conditions under which a system 
of several phases may be in heterogeneous 
equilibrium. It is: F = G — P + 2. 


Here F is the number of degrees of 
freedom of a system (i.e., the number of 
independent variables which must be 
fixed to completely define the system); 
C is the smallest number of components 
in terms of which the chemical composi- 
tion of each phase may be described by 
means of a chemical equation; and P is 
the number of phases present at any 
stage. 

Glucoside — Any one of a class of com- 
pounds, either natm'al or synthetic, 
which on hydrolysis yields a sugar, 
usually glucose, and one or more sub- 
stances. Widely distributed in plants, 
they are generally white or colorless, 
crystalline compounds, often bitter, 
poisonous, and optically active. They 
are hydrolyzed by enzymes which are 
often present in the same plant from 
which they are obtained, by alkalies and 
by acids. Similar compounds derived 
from other aldose sugars or ketose 
sugars are called aldosides or keiosideSy 
respectively. 

Graham’s Law of Effusion — The 
mean (root-mean-square) velocities of the 
molecules of two gases are inversely pro- 
portional to the square roots of their 
densities or of their molecular weights. 
If two gases are forced through the same 
small aperture, under the same pressure 
difference, then the rates of effusion (the 
time required for the same weight of each 
gas to pass through the aperture) are 
inversely proportional to the mean 
velocities oi the molecules, and therefore 
directly proportional to the square roots 
of the molecular weights or of the densi- 
ties. 

Gram-atomic Weight — The mass, in 
grams, of an element equal numerically 
to its atomic weight. 

Gram- molecular Weight — The mass, 
in grams, of an element or a compound 
equal numerically to its molecular 
weight. 

Gravimetric Factor — See factor. 

Grotthus, Law of — The law that only 
those rays of light which are absorbed 
produce chemical change. 

Guldberg and Waage’s Law — See 
mcLSS action law. 
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Gum — Any one of a class of colloidal 
substances exuded by, or extracted from, 
plants. Gums are either soluble in 
water, or swell up and become glutinous 
when moist but harden on drying. The 
term is often applied to a variety of 
other plant exudations such as resins, 
gum resins, etc. 

Half Period or Half Life — A term used 
in chemical kinetics to denote the time 
(in years, days, seconds, etc.) for half 
of a given initial quantity of material to 
decompose. 

Hardness (of water) — The hardness or 
soap destroying power of water is due 
principally to the calcium and mag- 
nesium ions present in the water and is 
independent of the accompanying acid 
ions. The total hardness is measured in 
terms of “parts per million” of calcium 
carbonate (more accurately milligrams 
of calcium carbonate per liter). It may 
be divided into two parts, the “tem- 
porary” and the “permanent” hardness. 
The iernporary hardness is that part of 
the total hardness which is removed by 
boiliiig and corresiX)nds roughly, but not 
quantitatively, to tlie calcium and 
magnesium bicarbonates in the water. 
The permanent hardness is that remaining 
after boiling and is due principally to the 
sulfates, chlorides, and nitrates of cal- 
cium and magnesium, and to the small 
amount <^f carbonatc^s still held in soluy 
tion. The total hardness also may be 
divided into the “alkalinity” or “car- 
bonate” hardness and the “non-carbon- 
ate” hardno'ss. The alkalinity of a 
natural water represents its content of 
carbonates, bicarbonates, hydroxides, 
and occasionally borates, silicates, and 
phosphates. It is determined by titra- 
tion with dilute (usually 0.02 N) sulfiu-ic 
acid to a methyl orange end point. 
Alkalinity is roughly equivalent to the 
temporary hardness. The difl'erence 
between the total hardness and the 
alkalinity is the non-carbonate hardness^ 
which is roughly equivalent to the per- 
manent hardness. When the hardness of 
a water is greater than its alkalinity, 
the amount of hardness due to the 
alkalinity is called carbonate hardness 
and the amount of hardness in excess of 
this is called non-carbonate hardness or 
incrustants; when the hardness of a 
water is less than its alkalinity then the 


alkalinity, or part of the alkalinity, will 
be the carbonate hardness and the 
excess of the alkalinity over the hardness 
is called negative non-carbonate hardness. 
The causticity of a water is that part of 
its alkalinity due to hydroxides. 

Heat Capacity — The average or mean 
heat capacity of a system, between any 
two given temperatures, is the quantity 
of heat required to raise the temperature 
of the system from the lower to the 
higher temperature divided by the differ- 
ence between the two temperatures. 
The true heat capacity, c, at any given 
temperature is defined by the difterential 
equation : 

c = (^)» where q is the infinitesimal 

amount of heat required to change the 
temperature by an amount dT, at the 
given temperature. The heat capacity 
is usually determined either at constant 
pressure, or at constant volume. The 
heat capacity per gram is the specific 
heat. The heat capacity per mole is 
called the molar heat capacity (at con- 
stant pressure or volume). 

Hehner Number (value) — A number 
expressing the percentage (i.e., grams 
per 100 grams) of water-insoluble fatty 
acids in an oil or fat. 

Henry’s Law — The law that the solu- 
bility of a gas in a liquid is dire>cUy 
proportional to the pressure of the gas 
above the liquid at a definite tempera- 
ture. 

Hess’ Law of Heat Summation — The 
law that the quantity of heat liberated or 
absorbed in any chemical transformation 
is independent of the manner in wliich 
the reaction takes place, provided tlie 
initial and final states are the same in 
every case. That is, the total heat of the 
reaction is the sum of the heats of the 
various intermediate steps. This is 
true only if all steps of the process are 
carried out either at constant volume or 
at constant pressure. 

Heterocyclic — See cyclic. 

Hexagonal System — One of the groups 
of crystalline form (including the rhom-- 
hohedral division) in which three equal 
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lateral emgles intersect at angles of 60® 
and with a vertical axis of variable 
length at right angles, as in the hexagonal 
prism. 

Homocyclic — See cyclic. 

Humidity — In bygrometry the absolute 
humidity is the amount of vapor actually 
present in the air and is expressed either 
in its expansive force, or in its weight per 
given volume. Relative humidity is the 
ratio of the quantity of vapor actually 
present to the greate^st amount possible 
at the given temperature. Complete 
saturation of the air by a vapor is 
designated as humidity 100. 

Hydration, Heat of — The heat evolved 
or absorbed when hydration occurs. It 
is the difference between the heats of 
solution of the anhydrous and the 
hydrated forms. It is usually expressed 
in calories per gram molecule. 

Hydrocarbon — A chemical compound 
containing only hydrogen and carbon. 

Hydrogen Ion Concentration — ^The 
concentration of hydrogen ions in a 
solution in gram-ionic weights per liter. 
See pH. 

Hydrometer — A floating instrument for 
determining specific gravities, especially 
of liquids and solutions. It is usually a 
hollow glass or metal instrument, 
weighted at one end so as to float up- 
right. The stem of the instrument is 
graduated so as to indicate the gravity 
of the liquid. Many instruments, for 
use with specific solutions, have arbitrary 
scales and are usually known by the 
namas of the inventors. See special 
section on Hydrometers. 

Hygroscopic — Readily absorbing, be- 
coming coated with, and retaining 
moisture but not enough to make a 
liquid. See deliquescence. 

Indicator — A substance, which by some 
visible change, such as a change of 
color, indicates the condition of a solu- 
tion as to the presence of free acid, 
alkali, or other substance. Indicators 
are employed in volumetric (titrimetric) 
analysis to indicate the end points of 
reactions. 


Inorganic — Designating, or pertedning 
to, the branch of chemistry which deals 
with substances of earthy or mineral 
matter. It includes the treatment of all 
substances with the exception of those 
classed as organic (q.v.) 

Intumescence — A swelling or bubbling 
caused by heat. 

Iodine Number (value)— A number 
expressing the percentage (i.e., grams 
per 100 grams) of iodine absorbed by a 
substance. It is a measure of the propor- 
tion of unsaturated linkages present and 
is usually determined in the analysis of 
oils and fats. 

Ion — In electrolytic phenomenon, a 
particle bearing an electric charge which 
is formed when a neutral atom, or group 
of atoms, loses or gains one or more 
electrons. Loss of electrons results 
in positive charges producing a cation; 
gain of electrons results in the formation 
of an anion with negative charges. 
The valence of an ion is equal to the 
number of charges borne by it. In 
some crystals, such as JNaCl, ions are 
supposed to form the units of the space 
lattice. Solution of such a crystal in an 
ionizing solvent such as water merely 
separates the ions. In other cases, 
ionization probably does not occur until 
the substance is dissolved in the solvent. 
Gaseous ions may be formed by the 
exposure of a gas to X rays, fast moving 
electrons, alpha or beta particles, etc. 

Ionic Radius — See atomic radius. 

Ionization Constant — The equilibrium 
constant for the reversible dissociation of 
a weak electrolyte. For example, if the 
weak acid HA dissociates into H^ 
and A“, then 

(Ci7+) (Ca-) 

Ki = 

{Cha) 

where Ki is the ionization constant if the 
concentrations of ions is expressed in 
gram-ionic weights per liter and the 
concentration of the unionized molecules, 
HA, is expressed in gram-moles per 
liter. See equilibrium constant. 

Ionization, Heat of — The amount of 
heat evolved or absorbed when a definite 
amount of a solute ionizes. It is usually 
expressed in calories per gram molecule. 
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Ionization Theory — See electrolytic dis- 
sociation theory. 

Isocyclic — See cyclic. 

Isometric System — One of the groups 
of crystalline form in which the three 
axes of a crystal are at right angles, as in 
the cube, regular octahedron, etc. 

Isotopes — Forms of an element that 
differ from one another in the mass of 
their atoms and in the properties de- 
pendent on that mass. Having the same 
atomic number and the same number of 
valence electrons, isotoi)es occupy the 
same position in the periodic table and 
have identical chemical properties. 
They are distinguishable only by the 
small differences in atomic weight or by 
radioacti vc transformations . 

Izod — The units of impact strength as 
obtained on an Izod impact testing 
machine. 

Ketone — Any one of a class of com- 
pounds having two hydrogen atoms less 
than a secondary alcohol, and character- 
ized by the carbonyl group (:C0) 
united to two hydrocarbon radicals. 

Kinetic Energy — Energy, or the ca- 
pacity for performing work, which a 
l)ody or system possesses by virtue of its 
motion. 

Kinetic Theory of Gases — The theory 
that all gases are made up of discrete 
spherical entities, molecules, which are 
in constant motion. It is assumed that 
the molecules move in straight lines with 
high average velocity, continually en- 
countering one another, and hence 
changing their individual velocities and 
directions by perfectly elastic collisions. 
The distances between th(^ molecules are 
large compared with their size. Tem- 
perature is due to the average kinetic 
energy of these molecules, while pres- 
sure is caused by the bombardment of 
the walls of the container by the mole- 
cules. 

Latetit Heat of Vaporization (or of 

fusion) — 8ee heat of vaporization (or of 
fusion). 

Lattice (or space-lattice) — The geo- 
metrical arrangement of the atoms in a 


crystal as disclosed by X ray analysis. 
It is the sum total of the points of inter- 
section of any three sets of equidistant 
parallel planes. 

Le Chatelier-Braun Principle (or 

law) — When a system, which is in 
equilibrium, is subjected to a stress, the 
system tends to adjust itself in such a 
way as to partly relieve the stress. The 
stress may be an increase or decrease in 
temperature, in pressure, in the con- 
centration of one of the reactants or one 
of the products, etc. For example, in the 
equilil)rium: 2 NH 3 t^N 2 + Slh, if the 
pressure is increased the equilibrium will 
be shifted toward the left because two 
ammonia molecules occupy less space 
than three molecules of hydrogen plus 
one molecule of nitrogen; the shifting of 
the equilibrium in this direction will 
tend to coimteract the pressure stress in 
this case. 

Levo (rotatory) — A counterclockwise or 
left-handed turning motion usually ap- 
plied to the turning of the plane of 
polarized light. 

Lignin — A plant material which, in 
conjimction with cellulose, forms the 
cell walls and the cementing material 
between them in woods and many 
plants. It can l)e isolated by means of 
aqueous 72% sulfuric acid under properly 
controlled conditions of temperature and 
time. 

liquefaction — The act or process of 
transforming any substance into a 
liquid, especially the conversion of a 
solid into a liquid by heat, or of a gas 
into a liquid by cooling or pressure. 

Liquefaction, Heat of — This is also 
called heat of fusion or of condensation. 
See fusion, heat of. 

Liquid — A form of fluid which is charac- 
terized by free movement of the constit- 
uent molecules among themselves but 
(differing in this respect from gases) 
without the tendency to separate from 
one another. Liquids differ from solids 
in yielding easily to pressure and the 
ease with which their particles move 
upon one another, thus causing them to 
adopt themselves to the shape of the 
contEiining ve^^sel. See also fluid. 
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Licpiid Crystal — A liquid having cer- 
tain physical properties characteristic of 
crystals, such as double refraction and 
interference colors. It is an anisotropic 
liquid. 

Loss of Head (or friction loss) — ^The 
pressure lost in a pipe line due to the 
velocity of the liquid in the pipe line, the 
condition of the pipe wall, and the 
alignment of the pipe. It is usually 
expressed as loss of head in feet per 
thousand feet of pipe. 

Luminescence — Any emission of light 
occurring at low temperatures and not 
caused by incandescence. It may be 
produced in various ways, such as, by 
chemical action (chemiluminescence) ; 
by electric action (electroluminescence); 
by crystallization (crystallolumines- 
cence); by friction (triboluminescence) ; 
by moderate and sudden heating of 
substances previously exposed to light or 
cathode rays (thermoluminescence); by 
exposure to light (photoluminescence; 
called fluorescence if observed during 
excitation, and phosphorescence if ob- 
served after excitation); by autolumines- 
cence of radioactive substances (without 
exposure to light or external excitation). 

Magnetic — See diamagnetic and para- 
magnetic. 

Malleable — Possessing the property of 
being shaped or extended by beating 
with a hammer or by pressure of rollers. 

Mariotte’s Law — See Boyle's law. 

Mass Action, Law of — The law, es- 
tablished by Guldberg and Waage, that 
the rate of a chemical reaction is propor- 
tional at any instant to the active masses 
of the reacting substances. By “active 
mass” is meant the molecular con- 
centration of the substance available for 
chemical reactions; i.e., the number of 
moles per unit volume. For dissolved 
substances the active mass may some- 
times be expressed in terms of osmotic 
pressure, and with gases in terms of the 
partial pressures of the reactants. 

Mass Number — The mass of the indi- 
vidual atoms of an isotope compared with 
the value of 16.0000 as the mass of the 
atom of the most abundant isotope of 


oxygen. It is the whole number nearest 
the isotopic weight. 

Maumene Number (value) — The max- 
imum rise in temperature, expressed in 
degrees Centigrade, obtained by slowly 
introducing 10 cc. of concentrated 
sulfuric acid into 50 g. of oil. 

Mechanical Equivalent of Heat — The 
amount of work which is equivalent to 
one calorie of heat. It is equal to 4.1852 
± 0.0006 absolute joules per gram- 
calorie (15°). 

Melting Point — The normal melting 
point or a solid is the temperature at 
which the solid and the liquid phases of 
the material are in equilibrium, under a 
pressure of one atmosphere. 

Metal — In a broad sense (including 
alloys, q.v.), a metal is any one of a class 
of substances which typically show 
metallic luster, are good condu(;tors of 
heat and electricity, are opaque, are 
malleable and ductile, and may be fused. 
In a narrow sense, the term refers to 
metallic elements. 

Metal Shrinkage (or pattern maker’s 
allowance) — The allowance which must 
be taken into account in construc'ting a 
pattern because of the diminution in 
volume (shrinkage) which occurs when 
metal passes from the liquid to the solid 
form. 

Metalloid — See metal and nonmetal. 

Methoxyl Number (value) — The 
amount of methoxyl, a chemical radical 
CH3O, which occurs as a substituent 
group in some substances and which can 
be determined as methyl iodide by 
treating the substances with hydriodic 
acid. 

Mho — See conductance. 

Mineral — Any element or compound 
occurring naturally in the mineral 
kingdom as distinguished from occur- 
rence in either the vegetable or animal 
kingdoms. 

Mineral Oil — Any oil of mineral origin 
as distinguished from plant and animal 
oils. The mineral oils include such 
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materials as petroleum, shale oil, or oils 
obtained from them by distillation. 
They are essentially mixtures of hydro- 
carbons. 

Modulus (coefficient) of Elasticity — 
The modulus of elasticity is the ratio of 
the internal stress to the strain giving 
rise to it. For any special type of de- 
formation it is a number characteristic of 
each substance. Special coefficients are 
used for deformations involving changes 
both in volume and in shape. Young’s 
modulus is most often used and applies to 
the stretching of a wire or rod, or to the 
compression of a pillar; it is the ratio of 
F ! A to //L, where F is the increase in the 
force acting over the cross section whose 
area is A, correspcjnding to a change in 
length / of a wire or rod whose original 
length was L. 

Molality — The strength of a solution 
expressed in gram moles of solute per 
1000 grams of solvent; e.g., a solution 
containing 2 moles of sodium chloride 
per 1000 grams of water is 2 molal. 

Molarity — The strength of a solution 
expressed in gram moles of solvent per 
liter of solution. 

Mole (or mol) — The weight of a sub- 
stance equal numerically to its molecular 
weight. A gram-mole is the weight in 
grams equal to the molecular weight; a 
pound-mole is the weight in pounds 
equal to the molecular weight. 

Molecular Depression (or lowering) — 

See depression (molecular), coefficient of. 

Molecular Elevation — The increase of 
the boiling point in degrees Centigrade 
produced by the solution of one gram 
molecular weight of a substance in 1000 
grams of a specified solvent. 

Molecular Volume — The quotient ob- 
tained by dividing the molecular weight 
of a substance by its density in grams per 
cubic centimeter at the desired tempera- 
ture is the molecular volume in cubic 
centimeters per gram-mole. 

Molecular Weight — The sum of the 
atomic weights of all the constituent 
atoms in the molecule of an element or a 
compound. 


Molecule; — When atoms combine they 
form a molecule. In the case of an 
element or a compound, a molecule is the 
smallest unit which chemically still 
retains the properties of the substance 
in mass. 

Mole (or mol) Fraction — ^The quotient 
obtmned by dividing the number of moles 
of any one substance in a system by the 
total number of moles of all substances in 
the system. 

Monoclinic System — One of the groups 
of crystalline form in which there are 
tliree unequal axes, with one oblique 
intersection, as in the oblique rhombic 
prism. 

Neutralization, Heat of — The heat 
evolved in dilute solution by neutraliza- 
tion of a gram equivalent of an acid with 
a base at some specified temperature. 
For strong acids and bases, the heats of 
neutralization are nearly constant, the 
average being 13,800 gram calories per 
gram-mole at 20 °C. 

Non-carbonate Hardness — See hard- 
ness. 

Nonmetal — An element which does not 
possess the properties of a metal (q.v.) 
Unlike the metals, the nonmetals form 
stable compounds with hydrogen and do 
not form basic oxides or hydroxides. 
Certain elements, such as arsemic and 
antimony, are classed as metalloids 
because they share certain properties of 
both the metals and the nonmetals. 

Normal Solution — A solution of such a 
concentration that it contains one gram- 
equivalent of a substance per liter of 
solution. 

Octane Number — This is a number 
which is a measure of the antiknock 
value, or better of the detonation 
characteristic, of a motor fuel. It 
represents the percentage by volume of 
“iso-octane” (2,2,4-trimethyIpentane) in 
a mixture of iso-octane and normal 
heptane which gives the same amount of 
detonation as the fuel to be rated when 
tested under the same conditions. Cf, 
ASTM Standards of Petroleum Products 
and Lubricants, No. D-357-34T. 
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Ohm — The international ohm is the 
resistance offered at 0‘^C. by a column of 
mercury 106.300 centimeters in length, of 
constant cross-sectional area, and weigh- 
ing 14.4521 grams. Such a column has a 
cross-sectional area of approximately one 
square millimeter. 

Oil — Any one of a large class of sub- 
stances which are liquid at room tem- 
perature, soluble in ether and in alcohol, 
insoluble in water, and usually lighter 
than water. They are classified in 
various ways; from their origin, as 
mineral, vegetable, and animal; according 
to their behavior when heated as fatty 
or fixed, and essential or volatile. The 
fixed oils are further subclassified as 
drying, semi-drying, and non-drying, 
according to the degree with which they 
edDSorb oxygen thus becoming hard and 
resinous when exposed in a thin film to 
the air. See also fat, and wax. 

Olefin — Any open-chain hydrocarbon 
containing one double bond. Olefins are 
members of the ethylene series and have 
the general formula Cntlzn. Somewhat 
similar hydrocarbons, but having two, 
three, or more, double bonds, are called 
diolefins or dienes (CnHzn-a), triolefins or 
trienes (CnHzn-^), etc. 

Oleoresin — See essential oil. 

Optical Activity — Possessing the prop- 
erty of rotating the plane of polarized 
light. See polarization. 

Organic — Designating, or pertaining to, 
the branch of chemistry which treats of 
the hydrocarbons and their derivatives 
(or, which is almost the same, the 
chemistry of the carbon compoimds), 
whether of natural or of synthetic origin, 

Orthobaric Density — The density of a 
liquid substance and the density of the 
vapor of the substance in equilibrium 
with the liquid at a given temperature 
and pressure. As the temperature rises, 
the density of the liquid decreases, 
while the density of the vapor increases, 
until they become equal at the critical 
temperature and critical pressure. 

Orthobaric Volume — ^The reciprocal of 
the orthobaric density. See orthobaric 
density. 


Orthorhombic System — One of the 
groups of crystalline form in which 
there are three unequal axes at right 
angles, as in the right rhombic prism. 

Osmotic Pressure — ^The unbalanced 
pressure which gives rise to the phe- 
nomena of diffusion and of osmosis; as 
when a solution is separated from a pure 
solvent or from another solution of 
different concentration by a semi- 
permeable membrane, molecules of the 
solvent will diffuse through the mem- 
brane from the more dilute to the more 
concentrated solution. The hydrostatic 
pressure required to stop this diffusion 
is the osmotic pressure. Closely related 
to gas pressure, it is proportional to the 
absolute temperature and also to the 
molecular concentration, and apparently 
it is equal to what the pressure of the 
dissolved substance would be if it were a 
gas at the same temperature and had a 
volume equal to that of the pure solvent. 

Oxidation — In a broad sense oxidation 
is the increase in positive valence or 
decrease in negative valence of any 
element in a substance. On the basis of 
the electron theory, oxidation is a 
process in which an element loses elec- 
trons. In a narrow sense, oxidation 
means the chemical addition of oxygen to 
a substance. 

Oxidation, Heat of — ^The heat evolved 
when a substance is oxidized. It is 
usually expressed in calories per gram- 
molecule. 

Oxidizing Agent — A chemical reagent 
which causes oxidation of other sub- 
stances and is thereby reduced. See 
oxidation and reduction. 

P (proton) Number — A term used, 
instead of isotopic weight, to designate 
the whole-numbered atomic weight or 
the number of hydrogen nuclei. 

Packing Fraction — The packing frac- 
tion of any atomic species is equal to 
(A — W)/W, where A is the exact 
atomic weight of the species and W is 
the integer nearest to A. Values 10,000 
times larger than the values given in the 
preceding definition are also called the 
packing fraction and commonly em- 
ployed. 
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Parachor — A constant dependent on the 
constitution of a compound and related 
to its molecular volume. Being an 
additive property, it finds application in 
organic chemistry for checking structure 
of compounds. The parachor (P) is 
equal to {M X y^)/{D — d), where M is 
the molecular weight, 7 the surface 
tension, D the density of the liquid, and 
d the density of the vapor at the same 
temperature. 

Paramagnetic — Possessing, or pertain- 
ing to, the magnetic properties of bodies 
whose permeability is greater than unity 
(i.e., greater than that of a vacuum). 
Paramagnetic substances are attracted 
by a magnet if the surrounding medium 
is air. See diamagnetic. 

Partial Pressure, Law of — See Dalton s 
law. 

Partition Coefficient — See distribution 
law. 

Pearl — A term used in pharmacy for a 

& capsule containing some volatile 
for inhalation, as amyl nitrite. 
For use, the capsule is crushed in a 
handkerchief and the vapors inhaled 
therefrom. 

Pentosan — Any one of a group of 
anhydropentose residues which generally 
occur as polysaccharides in plant ma- 
terials and which can be hydrolyzed by 
acid to pentose sugars. 

Perfect Gas — A perfect or ideal gas is 
one which fulfills two conditions: (1) 
the equation PV = nRT is obeyed 
exactly when the temperature T, the 
pressure P, and the volume V are varied 
(n is the number of moles of gas, and R 
is the gas constant, q.v.); and, (2) its 
internal energy E \s> a function of the 
temperature alone, and does not change 
with a change in volume of the gas at a 
constant temperature. 

Periodic Law — The law that the chemi- 
cal and physical properties of the 
elements are periodic functions of their 
atomic numbers. By periodic function 
is meant that the properties repeat at 
certain intervals. See periodic table. 

Periodic Table — A table in which the 
elements are arranged in order of in- 


creasing atomic number. Elements of 
similar properties are placed one under 
the other, yielding families or groups of 
elements of which there are eight. 
Within each group there is a gradation of 
chemical and physical properties, but in 
general a similarity of chemical be- 
havior. From group to group, however, 
there is a progressive shift of chemical 
behavior from one end of the table to the 
other. 

pH — The exact significance of pH is 
still in dispute (cf. J. Am. Chem. Soc. 
60, 109^ (1938) ). It is commonly 
considered to be the negative logarithm 
(to the base 10) of the hydrogen ion 
concentration of a solution. Others 
interpret it as the negative logarithm of 
the “activity” of the hydrogen ions in a 
solution. Exactly, neither is correct but 
the experimental determination of pH 
continues to offer valuable information 
as to the immediate acidity, as con- 
trasted to the total acidity, (which may 
be titrated), of a solution. The experi- 
mental meaning of pH is given by the 
following equation: pH = (e.m.f. of 
H 2 ~calomel cell — e.m.f. of calomel half- 
cell at temp. r)/0.000198322r. 

Phenol — Any one of a series of aromatic 
hydroxyl derivatives which has the OH 
group directly attached to the ring and of 
which phenol (carbolic acid) is the type. 
Specifically the term phenol is applied to 
carbolic acid, CellsOH. 

Phenol Coefficient — The ratio of the 
dilution of a disinfectant required to kill 
the Hopkins strain of typhoid bacillus 
under carefully controlled conditions in a 
specified time compared with the dilu- 
tion of phenol required for the same 
organism under the same conditions. 
Usually 2.5 and 15 minute time limits 
are used and the coefficient is calculated 
from the average of these two. For 
example, if 1:80 and 1:110 dilutions 
of phenol kill in 2.5 and 15 minutes, 
respectively, and the corresponding 
dilutions of a disinfectant under test are 
1:375 and 1:650, then the phenol 
coefficient of the disinfectant is (375/80) 
+ (650/110)] or 5.30. 

Photochemistry — The branch of chem- 
istry concerned with the effect of radiant 
energy, especially light, in causing 
chemical changes. First law (Grotthuss- 
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Draper law ) — Only that light which is 
absorbed can act chemically. Bunsen- 
Roscoe law — The amount of material 
transformed in a photochemical change is 
proportional to the product of the light 
intensity and the time of illumination. 
Second law {Einstein photochemical equiv- 
alence law ) — Each absorbed quantum 
should cause one light-absorbing mole- 
cule to react. First law of fluorescence 
{De Meni absorption law ) — Energy must 
be absorbed by a luminescent system be- 
fore emission can occur. Second law of 
fluorescence (Stokers emission law ) — 
The energy emitted as light during 
fluorescence is less than the energy ab- 
sorbed as light for excitation; i.e., the 
absorbed wave lengths are shorter than 
the emitted wave lengths. Third law of 
fluorescence {luminescence equivalence 
law ) — The absorption of radiation by a 
luminescent system is a quantum proc- 
ess involving one quantum per absorb- 
ing particle (e.g., atom or “center”), the 
yield being unity in the ideal case. 

Photoluminescence — See lumines- 

cence. 

Pitot Tube — A device used to measure 
the velocity of fluid flow. It consists of a 
tube with a short right-angled bend, 
laced vertically in the moving body of 
uid with the bent part lowermost and 
its opening normal to the direction of 
flow. 

Planck’s Constant — The term h in the 
fundamental equation of the quantum 
theory: aE = hv, where AE is the 
difference in energy of an electron in two 
different orbits of an atom, v the fre- 
quency of the radiation emitted by the 
atom when the electron jumps from one 
orbit to the other in which its energy is 
less, and h a universal constant with 
dimensions the same as those of action. 
It is equal to 6.55 X erg-seconds. 

Plastic — A substance capable of, or the 
property of, being deformed contin- 
uously and permanently in any direction 
without rupture, under a stress greater 
than the yield value. 

Polar — Designating, or characterized by, 
a union of atoms in which the bonds are 
electrostatic attractions between op- 
positely charged particles (ions). Thus, 
in potassium chloride (KCl), the potas- 


sium atom has lost an electron to the 
chlorine thereby becoming positively 
charged (K+), while the chlorine has 
thereby become negatively charged 
(Cl”). The term polar is used also to 
designate molecules which possess a 
permanent electric moment, or dipole 
moment, /x. 

Polarization (of light) — The act or 
process of affecting light in such a 
manner that the vibrations assume a 
definite form. In nonpolarized light the 
vibrations are in all directions perpen- 
dicular to the ray, whereas in polarized 
light the paths of the vibrations (all in a 
plane perpendicular to the ray) may be 
straight lines, plane polarized; or circles, 
circularly polarized; or ellipses, ellipti- 
cally polarized. 

Potential Energy — Energy which a 
system possesses by virtue of its position 
or configuration. 

Potentiometer — An apparatus for the 
dividing of a given potential into any 
fractional part. An instrument for 
measiu’ing or comparing electromotive 
forces, in which the impressed potential 
is opposed by a known potential until 
there is no current flow. 

Primary Standard — A term in analyti- 
cal chemistry designating a substance of 
constant composition and of sufficient 
purity to be used for standardizing 
volumetric (titrimetric) solutions, or 
which may be used for the preparation of 
volumetric (tri trimetric) solutions, and 
when made up to an exact volixme the 
solution requires no further standardi- 
zation. 

Proof Spirit — In the United States 
proof spirit is an alcoholic liquor of 
specific gravity 0.93426|^oF. Such a 
solution contains one-half its volume of 
an alcohol with the specific gravity 
0.7939®®° F. which represents 42.49% 
of absolute alcohol by weight, of* 50 
parts of alcohol to 53.71 p)arts of water by 
volume, the apparent excess of water 
being due to a contraction in volume on 
mixing the alcohol with the water. 
Liquors containing less alcohol than 
proof spirit are termed under proof; thus, 
10% or 10° under proof is a spirit which 
at 60°F. contains 90 volumes of proof 
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spirit and 10 of water. Similarly a 25° 
overproof (or above proof) indicates a 
spirit of such a concentration that 100 
volumes at 60°F. must he diluted with 
water to 125 volumes tc obtain proof 
spirit. Although the laws in the United 
States are worded in terms of proof 
spirit, it is more customary to express 
the concentration of alcohol in % by 
volume. 

Protein — Any one of a class of naturally 
occurring compounds containing carbon, 
hydrogen, oxygen, nitrogen, often sulfur, 
phosphorus, oejcasionally iron and a few 
other elements. They are essentially 
very complex combinations of amino 
acids and are constituents of all living 
cells both animal and vegetable. They 
combine with both acids and i)ases, and 
are usually amorphous and colloidal. 
Since most proteins contain about 16% 
nitrogen, it is customary in analytical 
chemistry to multiply the total nitrogen 
by the factor 6.25 in computing the 
per cent of protein in a sample. Pro- 
teins are an essential constituent of the 
diet of the animal organism. 

Proton — ^The positive nucleus of the 
light isotope of hydrogen. It forms the 
principal part of the atomic mass of 
hydrogen. The nuclei of the heavier 
elements are supposed to be whole 
number multiples of the proton although 
it is not known whether or not protons 
exist as such in these nuclei. 

Proton Number — See P number. 

Quantum — The “bundle” of radiant 
energy which, according to the quantum 
theory, is emitted as a unit by a “resona- 
tor” vil)rating with a frequency v. The 
energy of such a bundle (i.e., of a 
quantum) is equal to hv, where h is 
Planck’s constant (q.v.) 

Radical — A group of atoms remaining 
unchanged during a series of reactions 
and which may be regarded as playing 
the part of a single atom. See special 
table of radicals. 

Radioactive Constant — The constant 
X in the equation for the rate of 
change of radioactive material: E — 
Eoe~^^y in which Eo is the initial quantity 
of radioactive material undergoing 
change, E the quantity remaining im- 


changed after the lapse of any interval of 
time /, e the base of the Naperian loga- 
rithmic system, and X the radioactive 
(decay) constant, by whicli is meant the 
fraction of the total which changes in 
unit of time. 

Radioactivity — The property possessed 
by certain elements and their compounds 
of spontaneously emitting radiation by 
the disintegration of the nuclei of the 
atoms. The radiation consists of alpha 
or beta rays. Alpha rays are emitted 
when an atom loses a helium nucleus and 
thereby changes to an atom with an 
atomic number two units lower. Beta 
rays are the result of the loss of an 
electron from the nucleus whereby an 
atom is formed with an atomic number 
one unit higher. These changes are 
sometimes accompanied by the emission 
of gamma rays which are vibrations of 
liigh frequency. A series of such changes 
(disintegration series) continues until a 
stable product (an isotope of lead) is 
formed. 

Raman EflFect — The changing of the 
wave length of some of the scattered 
rays when a beam of light is passed 
through a pure liquid or vapor. It is 
useful in the determination of constitu- 
tion. 

Raoult’s Law — The lowering of the 
vapor pressure of a solvent due to the 
presence of dissolved solute, divided by 
the vapor pressure of the pure solvent, is 
equal to the mole fraction of the solute. 
The law may be used for the calculation 
of the vapor pressure of solutions con- 
taining non-volatile solutes, or the partial 
pressure of the solvent if the solute is 
volatile. This law plays the same role 
with solutions as do the perfect gas laws 
in the case of gases; i.e., it expresses the 
conditions which exist in an ideal solu- 
tion. It does not hold for electrolytes 
because of dissociation. 

Rare Earth — Any one of a series of 
very similar oxides of metals with con- 
secutive atomic numbers from 57 through 
71 (with the exception of cerium, No. 58, 
which is sometimes considered not to be 
a member of the series) and a character- 
istic valence of three. They occur in 
widely distributed but relatively scarce 
minerals. 
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Reacting Weight — See equivalent weight. 

Reaction, Heat of — The heat evolved 
or absorbed during a chemical reaction in 
which the final state of the system is 
brought to the same temperature as that 
of the initial state. The numerical 
values for heats of reaction usually 
accompany a chemical equation express- 
ing the reaction and are for the number of 
gram-moles (usually) involved in the 
equation as written. 

Reaction (or van’t Hoff) Isochore — 

The equation which represents the 
variation of the equilibrium constant 
with temperature idlnKc /dT — Q/ 
where In Ko is the logarithm to the base e 
of the equilibrium constant obtained 
when the “active masses” of the products 
and reactants are measured in moles 
per liter at the absolute temperature 
TV H is the gas constant expressed in 
calories per degree per mole (1.986); and 
Q is the heat of the reaction at constant 
volume expressed in calories. 

Reducing Agent — A chemical reagent 
which brings about the reduction of 
some other substance and is itself 
simultaneously oxidized. See reduction 
and oxidation. 

Reduction — In a narrow sense reduc- 
tion means the decrease in the oxygen 
content, or the increase in the hydrogen 
content, of a substance. In a broad 
sense, reduction is the decrease in 
positive valence or the increase in 
negative valence of an clement. See 
also oxidation. 

Reflection, Law of — The law that light, 
falling upon a plane surface, is so re- 
flected that the angle of incidence is 
equal to the angle of reflection, and that 
the incident ray, the reflected ray, and 
the normal all lie in the same plane. 

Refractive Index — See refraction, index 

of- 

Refraction — The deflection from a 
straight path suffered by a ray of light in 
passing obliquely from one medium into 
another in which its velocity is changed. 
See also refraction, index of. 

Refraction, Index of — A constant, 
characteristic of each substance, which 


represents the ratio of the velocity of 
light in a vacuum to that in the sub- 
stance. It is the ratio of the sine of the 
angle of incidence to the sine of the angle 
of refraction when light passes obliquely 
ftito a medium. It varies with the 
temperature, pressure, wave length of 
light, and with the media. Absolute 
index is the ratio of the velocity of light 
in a vacuum to that in a ^iven medium. 
Since the index of refraction of air is so 
neau* unity, it is commonly used as a more 
convenient standard than a vacuum. 
Relative Index is the ratio of the velocity 
of light in two different media. See also 
special section index of refraction. 

Reichert-Meissl Number — The num- 
ber of milliliters of decinormal alkali 
required for neutralization of the volatile 
water-soluble fatty acids obtained from 
5.5 grams of a fat or oil by a certain 
method of saponification and distilla- 
tion. The number is a measure of the 
amount of low molecular weight fatty 
acids present in the sample. 

Resin — A solid or semi-solid, amorphous 
(noncrystalline) organic substance which 
often softens and melts but not at any 
definite temperature. The natural resins 
are chiefly of plant origin, usually yellow- 
ish to brown in color, soluble in alcohol, 
ether, etc., but not in water. They are 
chiefly excretion products and exude 
from plants alone or as mixtures with 
essential oils, with gums, etc. Some are 
found as fossils after decay of the plant. 
The term is also applied to synthetic 
products of various types of chemical 
combinations which possess many of the 
same properties as the natural resins. 
They are all nonconductors of electricity 
and many are transparent or translu- 
cent. 

Resistivity — The electrical resistance 
offered to the passage of a steady current. 
The specific resistance of a material is 
numerically equal to the resistance of a 
cylinder one centimeter in length and 
one square centimeter in cross-section. 

Rhombohedral System — A division of 
the hexagonal system (q.v.) in which the 
form is referred to three equal oblique 
axes parallel to the faces of the funda- 
mental rhombohedron. 
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Roentgen Ray — See X ray. 

Salt — Any one of a class of similar 
compounds formed when the acid hydro- 
gen of an acid is partly or wholly re- 
placed by a metal or a metallic radical. 
They are^ormed by the action of acids on 
metals (with the elimination of hydro- 
gen), and on oxides and hydroxides 
(with the elimination of water), by the 
direct action of an acid with ammonia or 
an ammonia derivative, and in other 
ways. Specifically, the term salt is 
applied to sodium chloride, NaCl. 

Saponificatiofi — Process, act, or result 
of hydrolysis of an ester by an inorganic 
base, the product being a salt and an 
alcohol. When the ester being saponified 
is an animal or vegetable fat, the prod- 
ucts are soap and glycerol. By ex- 
tension, the hydrolysis of compounds 
other than esters. 

Saponification Numl>er — In the anal- 
ysis of fats, oils, etc., the number of 
milligrams of f>otassium hydroxide re- 
quired for the complete saponification 
of one gram of substance. 

Saturate<l Solution — A solution which 
cxDntains at any constant temperature as 
much dissolved substance as it can 
possibly hold in presence of solid solute. 

Sectile — A mineral ogical term applied to 
minerals which are capable of being 
severed by the knife with a smooth cut, 
but yet pulverizable, as distinguished 
from brittle or malleable. 

Shrinkage — See meial shrinkage. 

Single Electrode Potential — See elec- 
trode potential. 

Soap — The sodium or potassium salt of a 
higher molecular weight fatty acid; by 
extension, any salt of the fatty acids and 
commonly called a metallic soap when 
(X)ritaining some metal other than 
sodium or potassium. 

Solid — A part of space bounded on all 
sides and which does not perceptibly 
flow. Between typical solids and liq- 
uids are many gradations designated by 
terms such as viscous solid, semi-solid, 
viscous liquid, etc. 


Solidification Point — The temperature 
at which a liquid changes into a solid. 
It may be identical with, or lower than, 
the melting point. 

Solubility — The quantity of solute 
present in a given amount of the sat- 
urated solution, at a certain tempera- 
ture, is called the solubility of the solute. 
It is expressed in any of the units used to 
express concentration of solution, such 
as grams of solute per 100 milliliters of 
solvent, grams solute per 100 grams of 
solution, moles of solute per liter of 
solution or per 1000 grams of solvent, 
etc. 

Solubility Product — The maximum 
product of the ionic concentrations of a 
difficultly soluble salt which can exist in 
equilibrium with the solid phase at a 
definite temperature, each concentration 
being raised to its proper jK)wer. In 
general, if A 6B X cC represents the 
equilibrium between the molecule A and 
its ions B and C in a saturated solution, 
then the solubility product Kap is given 
by the equation: Rap = [BY' X [C]®, 
where [B] and [C] are expressed in gram- 
ionic weights per liter. 

Solute — When a solid is dissolved in a 
liquid, the solid is termed the solute, 
the liquid the solvent. When one liquid 
is dissolved in a second liquid, the liquid 
present in the smaller amount is usually 
called the solute. In this case, the 
designation is arbitrary, particularly 
when the liquids are completely miscible. 

Solution — A homogeneous mixture 
formed by the process in which a sub- 
stance, whether solid, liquid, or gaseous, 
is mixed with a liquid (or by extension, 
with a solid, or gas) called the solvent. 
The term is usually associated with 
liquids but may include solids, as in 
alloys, or gaseous mixtures. 

Solution, Heat of — The heat evolved 
or absorbed when a substance (solute) 
dissolves in a solvent. The integrat 
heat of solution is the heat absorbed when 
one mole of solute is dissolved in a 
sufficient quantity of solvent to produce 
the specified concentration. Most values 
of heats of solutions are integral heats of 
solution of thejsolute in a large amount or 
specified amount of solution. The 
differential heat of solution is the amount 
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of heat absorbed when one mole of 
solute is dissolved in such a large volume 
of solution of definite concentration that 
the concentration of the solution is not 
apparently altered. The dilTerential 
heat of solution is the rate of change of 
the integral heat of solution per mole of 
solute at any specified concentration. 

Solvent — See solute. 

Specific Gravity — The ratio of the 
weight of any volume to the weight of 
an equal volume of some other substance 
taken as the standard at stated tempera- 
tures. For solids or liquids the standard 
is usually water, and for gases the 
standard is air or hydrogen. 

Specific Heat — The amount of heat 
required to raise a unit weight of sub- 
stance one degree of temperature at 
either constant pressure or constant 
volume. It is usually expressed in 
calories per gram per degree Centigrade. 
See heat capacity for distinction between 
mean and true specific heats. 

Spectrum — A series of radiant energies 
arranged in order of wave length; as for 
example, when a beam of light is sub- 
jected to dispersion and then brought to 
a focus to form a series of images ar- 
ranged in order of their wave lengths. 

Standard Solution — A solution, of 
accurately known or standard concen- 
tration, used as a reagent. 

Sublimation — The process of passing 
from the solid to the gaseous state 
directly- There is a definite vapor or 
sublimation pressure for a solid at each 
temperature. At this pressure and 
temperature the gaseous and solid 
phases are in equilibrium. If the tem- 
perature is kept constant and the outside 
pressure on the system is lowered, the 
solid will sublime. Substances like 
camphor, which sublime at atmospheric 
pressure, have a sublimation pressure 
at that temperature which is greater 
than the atmospheric pressure. 

Sublimation, Heat of — The heat 
evolved or absorbed in subliming a unit 
mass at a specified temperature. 

Supersaturated Solution — A solution 
which contains more dissolved substance 
than it can normally hold at the same 


temperature in the presence of undis- 
solved solute. 

Surface Tension — The property, due 
to molecular forces, existing in the 
surface film of all liquids which tends to 
contract the volume into a form with the 
least surface area. The particles in the 
surface film are inwardly attracted thus 
resulting in tension. 

Symbol — An arbitrary or conventional 
sign, such as a character, a letter, ab- 
breviation, etc., used instead of a word 
or words, as in chemistry, mathematics, 
etc., to represent elements, operations, 
etc. 

Tensile Strength — The greatest longi- 
tudinal stress a substance can withstand 
without ruptiu-e. It is usually expressed 
with reference to a unit cross-sectional 
area, as kilograms per square centimeter, 
or pounds per square inch, necessary to 
produce rupture. 

Tetragonal System — One of the groups 
of crystalline form in which three axes 
are at right angles, but only two, the 
lateral axes, equal, as in the right 
square prism. 

Thermal Conductivity — The quantity 
of heat passing in unit time through a 
plate of unit area and unit thickness, 
with a temperature differential of one 
degree between the faces of the plate. 
See special section on heat conductivity. 

Thermal Expansion — See expansion., 
coefficient of. 

Thermochemieal Equation — An equa- 
tion which, besides the stoichiometric 
chemical relationships, indicates also 
the energy change involved in a reaction. 

Thermochemistry — That branch of 
chemical science concerned with the 
relations existing between chemical ac- 
tion and heat (thermal changes) which 
accompany chemical reactions. 

Thermo (electric) Couple — Two bars 
or wires of dissimilar metals joined at 
one extremity and which develop a 
current (thermoelectric current) when 
heated. 

Thermodynamics, Laws of — ^The laws 
of thermodynamics expressing certain 
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energy relationships which were found to 
be true empirically. First law — This 
law, known also as the law of the conser- 
vation of energy, states that energy can 
be neither created nor destroyed; when 
one form of energy disappears another 
form always appears in equivalent 
quantity. Second law— This law states 
that heat cannot pass spontaneously 
from a colder to a warmer body ; when 
free interchange of heat takes place, it is 
always the hotter of two bodies which 
loses energy and the colder that gains 
energy. Third law— -This law states 
that every substance has a finite positive 
entropy, but at absolute zero the 
entropy may become zero, and is zero in 
the case of perfect crystalline substances. 

Thermoluminescence — See lumines- 
cence. 

Thermoneutrality, Law of — The law 
that no thermal effect is produced when 
dilute solutions of neutral salts are mixed 
and no precipitation occurs. 

Titer — The titer, as applied to solutions, 
is the concentration of a dissolved sub- 
stance as determined by titration. The 
term is also applied to the minimum 
amount or volume required to bring 
about a given result in titration. The 
titer, as applied to fats, is the solidifica- 
tion point of the fatty acids liberated 
from a fat by hydrolysis. 

Titration — A method, or the process, of 
using a standard solution for the determi- 
nation of the amount of some substance 
in another solution. The known solution 
is usually added in a definite quantity to 
the unknown until equivalent quantities 
have been added. If the reaction in 
question is in itself invisible, an indicator, 
having a visible reaction, correlated with 
the invisible, is used. From the quantity 
of known substance added and the re- 
action involved the quantity of unknown 
substance may Ini calculated. 

Titrimetric — A word synonymous with 
volumetric when used with reference to 
chemical titration. 

Transference Number — In electrolysis, 
a number denoting the fraction of the 
total current passed through a solution 
of an electrolyte which any one ion 


carries. If n is the transference number 
of the anion, then i—n is that of the 
cation. 

Transition Point (or temperature)— 

The temperature at which two crystal- 
line forms of a substance are in equili- 
brium with each other. The transition 
temperature changes with the pressure 
on the system. 

Tribol uminescence — See lum inescence. 

Triclinic System — One of the groups of 
crystalline form in which there are three 
unequal axes and intersections oblique, 
as in the oblique rhomboidal prism. 

Ultimate Strength — The maximum 
force or load per square inch for a 
substance under tension. 

Unsaponifiable — That portion of a fat 
or oil which does not react with alkali in 
the hydrolysis to form glycerol and fatty 
acid soaps. 

Valence — The degree of combining 
power of an element or a radical. It is 
usually expressed by a number based 
upon hydrogen equal to unity. Thus 
when H = 1, then Na = 1, Mg = 2, 
PO 4 = 3. 

Van’t Hoff Isochore — See reaction 
isochore. 

Van’t Hoff’s Law — The law that, when 
a system is in equilibrium, of the two 
opposed interactions the endothermic is 
promoted by raising the temperature, the 
exothermic by lowering it. It is a partic- 
ular case of Le Chatelier’s law (q.v.) 

Vapor Density — ^The weight of a vapor 
per unit volume at any stated tempera- 
ture and pressure. 

Vapor Pressure — The pressure exerted 
by a vapor when a state of equilibrium 
has been reached between a liquid, solid, 
or solution, respectively, and its vapor, 
is called the vapor pressure of a liquid, 
solid, or solution. When the vapor 
pressure of a liquid exceeds that of the 
confining atmosphere the liquid com- 
monly is said to be boiling. See boiling 
point. 

Vaporization, Heat of — The quantity 
of heat required to convert a unit 
quantity of liquid at a definite tempera- 
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ture to vapor at the same temperature. 
It is usually expressed in calories per 
gram, or calories per gram-mole. 

Vegetable Oil — Any oil from plant 
origin as distinguished from animal 
(origin) oil. Usually the volatile (es- 
sential) oils are not included in this 
classification which is primarily intended 
to designate the fixed oils (i.e., glyceryl 
esters of various fatty acids). See oil 
and animal oil. 

Viscosity — The resistance offered by a 
fluid (liquid or gas) to flow. The 
viscosity is a characteristic property and 
is a measure of the combined effects of 
adhesion and cohesion. 

Vitamin — Any one of a group of consti- 
tuents of most foods in their natural 
state and of which very small amounts 
are essential for normal nutrition. See 
special section on vitamins. 

Volatile Acid — In analytical chemistry, 
any one of those acids which can be 
distilled from an aqueous solution at 
atmospheric pressure, such as acetic, 
butyric, etc., in contradistinction to the 
fixed acids, such as tartaric, phosphoric, 
etc. 

Volatile Matter (in coal) — The per- 
centage of the sample which consists of 
combustible material which is volatile, 
in the absence of air, at 950° dz 20°C. 

Volatile Oil — An oil which is appreci- 
ably volatile. See essential oil. 

Volt — ^The unit of electromotive force. 
It is the difference in potential required 
to make a current of one ampere flow 
through a resistance of one ohm. 

Volumetric — A measurement of, or by, 
volumes as with standard solutions in 
titrimetric analysis or with the eudio- 
meter in gas analysis. 


Volumetric Factor — See factor. 

Watt — A unit of power. The power, P, 
in watts developed by an electric current 
of I amperes flowing under a potential 
drop of E volts is ; P = El. 

Wax — Any one of a class of substances of 
plant or animal origin, insoluble in 
water, partly soluble in alcohol, ether, 
etc., and miscible in all proportions with 
oils and fats. They consist of esters and 
often, in addition, free fatty acids, 
free alcohols, and higher hydrocar l)ons. 
Usually, true waxes are distinguished 
chemically from fats (which are esters of 
lycerol) as consisting chiefly of esters of 
igher monohydroxy alcohols. Some- 
times the distinction between waxes and 
fats is based only on physical properties, 
the waxes being less greasy, more brittle 
and harder than fats. The mineral 
waxes are substances of similar properties 
but of mineral origin and consist mostly 
of higher hydrocarbons. 

Weir — A device for determining fluid 
flow by measurements of the depth of 
fluid over the crest of sill and known 
dimensions of the device. 

X ray — Any of the radiations, similar to 
light radiation but of much shorter wave 
length, which are emitted by suddenly 
changing the velocity of a moving electric 
charge by impact of a cathode ray on a 
target in a vacuum tulx^ and by the 
changes in the atoms of the target 
caused by the impact. These rays 
possess the peculiar properties of ionizing 
a gas through which they pass, of 
penetrating various solids, of affecting 
photographic plates, and of causing 
certain substances to fluoresce. They are 
also known as Roentgen rays. 

Yield Strength — The stress at which a 
material exhibits a specified limiting 
permanent set. 



1663 


DEFINITIONS OF PHARMACEUTICAL PREPARATIONS 
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Compiled by E. H. Wirth, Ph. C., Ph. D, 


Most crude drugs are not suitable for administration in their natural state being 
either too bulky or too nauseous. Preparations suitable for administration are there- 
fore prepared from them by the pharmacist. Brief definitions for the more common 
pharmaceutical preparations are given. 

Therapeutic terms are employed to designate the effect of drugs when applied as 
remedial agents in the treatment of disease. In the cases of drugs which are cited as 
illustrations, it should be espt^cially noted that most drugs have several distinct 
therapeutic effects, the effect cited being but one of the several characteristic of the 
drug. In selecting the examples an attempt has been made to cite one or two drugs 
which exhibit the therapeutic effect described. In certain cases of diseases many 
drugs are contraindicated because of certain other therapeutic activities and for this 
reason the following brief description is not intended as an aid to self medication. 


Aceta (Vinegars ) — Liquid prepara- 
tions made by extracting the drug 
with diluted acetic acid and filtering. 

Aliments (Foods) — Substances 
which maintain some vital process or 
renew some structural material. They 
may be vegetable, animal, or mineral 
in origin and are either oxidizable 
(sugar, starch), nilrogenous (albumin), 
or unoxidizable (water, inorganic salts). 
See restoratives. 

Alteratives — Drugs which alter or 
change morbid conditions by fiirther- 
ing metabolism or modifying nutritive 
processes (sarsaparilla). As most alter- 
atives promote absorption of inflamma- 
tory deposits they are also called 
resolvents or discut ients. 

Ampullae (Ampuls ) — Hermetically 
sealed containers filled with a steril- 
ized medicinal liquid intended for 
hypodermic or intravenous injection. 
They are usually made of glass which 


should be of high quality especially in 
regard to its resistance to water. 

Analgesics (Anodynes) — Drugs 
which relieve pain by either (a) de- 
pressing sensory nerve centers, or (b) 
impairing nerve-fiber conductility 
(opium, belladonna, antipyrine). See 
cerebral depressants. 

Anaphrodisiacs — Substances which 
lessen sexual functions and appetite, 
by diminishing excitability of th^ 
nerves of the genital organs or by de- 
pressing the genital centers in the 
brain and spinal cord, or by decreasing 
local circulation (bromides, camphor). 

Anesthetics — Drugs which reduce 
sensory nerve-functions until nerves 
cannot receive or conduct sensation. 
When the sensory nerve conductility 
is generally impaired the anesthesia is 
said to be general', when the skin’s end 
organs are depressed the action is 
designated as local anesthesia (ether, 
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chloroform; novocaine). See also cere- 
bral depressants y and sedatives. 

Anhydrotics — Drugs which check 
perspiration by reducing the action of 
the sweat glands, the excital)ility of the 
sweat centers, or the circulation in the 
skin (pilocarpine, belladonna). 

Anodynes — See analgesics. 

Anthelmintics — Drugs which destroy 
(vermicides) or expel (vermifuges) 
intestinal worms (vermifuges: castor 
oil, jalap; vermicides for: (a) thread 
worms — alum, tannin, quassia, and 
(b) round worms — santonin, cheno- 
podium, and (c) tape worms (taeni- 
f ages )— aspidium ) . 

Antiemetics — Drugs which lessen 
nausea and vomiting. If the action is a 
sedative one on the end organs of the 
gastric nerves it is said to be local 
(bismuth sub-nitrate); if the irri- 
tability of the vomiting center in the 
medulla is reduced the action is general 
(chloral). 

Antihydro tics — See anhydrotics. 

Antilithics — Drugs which are sup- 
posed to prevent the formation of 
urinary and biliary concretions in the 
excretory passages (alkaline salts). 

Antimonial — A medicine containing 
the element antimony. 

Antiperiodic — Drugs which prevent 
recurrence of certain periodic febrile 
diseases usually by arresting further 
development of successive crops of 
pathogenic organisms in the blood 
(cinchona). 

Antiphlogistics — Drugs which reduce 
inflammation of serous membranes 
(mercury, opium). 

Antipyretics (Febrifuges) — Drugs 
which reduce abnormally high body 
temperature. This may be accomplish- 
ed either by decreasing heat production 
(by lessening tissue change or reducing 
circulation) or by increasing heat loss 
(by dilating skin vessels or causing 


perspiration) (quinine; acetanilide). 

Antiscorbutic — A remedy for the 
treatment or prevention of scurvy 
(lemon juice, vitamin G). 

Antiseptic — A substance which pre- 
vents or retards septic decomposition 
by killing bacteria or arresting their 
development (mercuric chloride, phen- 
ol). See antizymotics. 

Antispa smotics — Drugs which relax 
spasm (belladonna, lobelia). See cere- 
bral excitants. 

Antitoxin — A serum employed hypo- 
dermically for the treatment or pre- 
vention of those diseases caused by 
bacterial toxins (diphtheria antitoxin). 

Antivenin — A serum used hypodermi- 
cally to counteract or neutralize snake 
venom. 

Antizymotics — Drugs which arrest 
fermentation dependent upon organic 
ferments (enzymes) or organized fer- 
ments (yeasts, bacteria ) . Aiitizymotics 
are usually classified into (a) antisep- 
tics, (b) disinfectants, and (c) deodor- 
ants. 

Aperients — See laxatives. 

Aphrodisiacs — Drugs which stimu- 
late sexual appetite by acting directly 
or reflexly upon the cerebral or spinal 
genital center (strychnine, cannabis, 
alcohol). 

Aquae (Aquae Aromaticae; Aroma- 
tic Waters) — Preparations made by 
impregnating distilled water with 
volatile substances. Aromatic waters 
when prepared from volatile oils are 
intended to be, as nearly as possible, 
saturated solutions. They must be 
clear and free from solid particles. 
They are prepared either by distilla- 
tion or solution. 

Aromatics — See carminatives. 

Arsenicals — Medicines containing the 
element arsenic. 

Astringents — Drugs which contract 
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muscular fiber by direct irritation and 
sometimes condense tissues by pre- 
cipitating albumin and gelatin (alum, 
tannin). 

Bougies (Pencils) — Small solid cylin- 
ders impregnated with various drugs 
for insertion into the uretlura, uterus, or 
nose. They are made of gelatin, glycero- 
gelatin, or oil of theobroma. 

Cachets (Wafers; Konseals) — Vari- 
ous sized, concave wafers made of un- 
leavened bread or starch paper; the 
cavity, formed by moistening the con- 
cave edges of two and pressing them 
together, containing the drug. 

Capsulae (Capsules) — Various sized 
transparent casings (short tubes, usual- 
ly with one open end fitting over that 
of another) of gelatin. They are either 
hard, or soft and elastic, and are used 
for the administration of nauseous or 
disagreeable solids or liquids. 

Cardiac Depressants (Cardiac Se- 
datives ) — Drugs which lessen the 
force and frequency of the heart's 
action and control its over-action and 
palpitation (aconite, veratrum viride). 

Cardiac Stimulants (Cardiac or 
Heart Tonics) — Drugs which stimu- 
late the cardiac muscle, slow and 
strengthen its contractions (digitalis). 

Carminatives (Aromatics ) — Drugs 
which expel gases from the stomach and 
intestines by increasing peristalsis, by 
stimulating the circulation, and by 
relaxing the pyloric and cardiac ori- 
fices (peppermint, cardamon seed). 

Cataplasmata (Poultices) — Soft 
pasty masses for external application 
of moist heat, with or without the 
addition of active medicaments. Sub- 
stances commonly employed in the 
preparation of poultices are bran, 
flaxseed meal, kaolin, glycerol, and 
oatmeal. Glycerol or fixed oil is added 
to prevent caking. 

Cathartics — See purgatives. 

Caustics — See escharotics. 


Cerata (Cerates ) — Adhesive prepara- 
tions for external use containing wax 
which are capal)lc of being spread at 
ordinary temperatures and do not melt 
at body temperature. 

Cerebral Depressants — Drugs which 
lower or suspend the higher brain 
functions usually after a preliminary 
stage of excitement. Cerebral depres- 
sants or cerebral sedatives are usually 
classified as follows: (a) narcotics; (6) 
hypnotics; (c) analgesics; and (d) 
anesthetics ; see these latter terms. 

Cerebral Stimulants (Cerebral Ex- 
citants ; An tispasmotics ) — Drugs 
which increase the functional activity 
of the brain without causing subse- 
quent depression of the cerebral func- 
tions (caiTeine, valerian). 

Cholagogue — See purgatives. 

Ciliary Excitants — Drugs, which 
when dissolved in the saliva, increase 
bronchial mucous expectoration, usual- 
ly through reflex action on the bron- 
chial and tracheal cilia (ammonium 
chloride, acacia). 

Clysters — See enemata. 

Collodia (Collodions ) — Preparations 
for external use, either simple collo- 
dion (a solution of nitrocellulose in 
ether or alcohol), or simple collodion 
containing active medicinal substances. 
They form a protective film over the 
skin due to the rapid evaporation of the 
solvent. 

Counter-irritants — These are irri- 
tants which when applied to the skin 
are used to produce reflex action on 
remote parts. See irritants. 

Deeocta (Decoctions) — Aqueous 
solutions of vegetable drugs prepared 
by boiling for 15 minutes in a closed 
vessel, allowing to cool, and expressing 
and straining. They are usually pre- 
pared in S% concentrations. 

Demulcents — Substances intended to 
soothe the parts to which they are 
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applied, usually raucous raeraliranes 
(acacia). 

Dental Anodynes — Drugs used local- 
ly in toothache due to caries (oil of 
cloves, phenol). 

Dentifricia (Dentifrices; Tooth 
Powders) — Finely powdered drugs, 
usually antiseptic, antacid, non-irri- 
tating, non-gritty, saponaceous, sweet- 
ened and flavored. 

Deodorants — Substances which de- 
stroy foul odors. They may be volatile 
and act chemically on the obnoxious 
gases (chlorine) or non-volatile and 
act by condensing or decomposing the 
odoriferous substance (charcoal, po- 
tassium permanganate). See antizy- 
motics. 

Depresso-motors — See motor depres- 
sants. 

Diaphoretics (Sudorifics ) — Drugs 
which cause secretion of sweat. They 
may be (a) simple; i.e., enter the circu- 
lation and stimulate the suderiferous 
glands by which they are eliminated 
(pilocarpus); (6) nauseating; i.e., relax 
and dilate the superficial capillaries 
(ipecac, tartar emetic ) ; or (c ) refriger- 
ant; i.e., reduce circulation by acting 
on the sweat centers in the medulla 
(potassium citrate). 

Digestive Acids — Drugs which check 
all glandular acid secretion thus in- 
creasing alkaline secretion (dilute 
mineral acids). See restoratives. 

Digestive Ferments — Enzymes aid- 
ing digestion (pepsin, diastase). See 
restoratives. 

Discutients — See alteratives. 

Disinfectants — Substsmces which de- 
stroy specific germs, etc. They may re- 
act by (a ) acting as oxidizing agents ; (6 ) 
combining with albumin; (c) chemical- 
ly combining to form substitution 
compounds; (d) arresting molecular 
changes; and (e) altering the reaction 
of the media (potassium permanganate, 


mercuric chloride, chlotine, sulfur diox- 
ide, chlorinated lime). See antizymotics. 

Diuretics — Drugs which increase re- 
nal secretion. They act by (a ) raising 
the local or general blood pressure; 
(6 ) stimulating the nerves or secreting 
cells of the kidneys; or (c) mechanical- 
ly washing out of the kidneys with a 
large volume of water. They may be 
classified into (a) refrigerants — which 
excite the renal epithelium (potassium 
acetate); (6) hydragogue — which in- 
crease the amount of water in the urine 
owing to a local or general raising of 
the blood pressure (spirit of ethyl 
nitrite, digitalis); (c) stimulant — 
which act directly on the renal tissue 
(buchu, juniper, uva-ursi). 

Elcbolics (Oxy tocics ) — Drugs which 
stimulate the muscular fibers of the 
gravid uterus to contraction, thus 
causing premature birth or abortion 
(ergot, cottonroot-bark). 

Elixira (Elixers) — Sweet, aromatic, 
hydro-alcoholic, medicated liquids. The 
alcoholic strength varies between 20 
and 25%. 

Emetics — Drugs which cause vomit- 
ing. The action may be local; i.e., by 
the irritation of the end organs of the 
gastric, pharyngeal or esophageal 
nerves by reflex action (zinc sulfate); 
or systematic; i.e., by stimulating the 
vomiting centers directly through the 
circulation (apomorphine, ipecac). 

Emmenagogues — Drugs which re- 
store the menstrual function, either by 
stimulating directly the uterine mus- 
cular fiber (ergot), or indirectly by 
enriching the blood and thus toning up 
the nervous system (quinine, iron). 

Emollients — Substances which soften 
and relax the tissues when applied 
locally. They diminish tension and 
pressure on the nerves, dilate the 
vessels and protect inflamed surfaces. 
They are usually applied to the skin 
(fixed oils). 

Emplastra (Plasters) — Substances, 
solid at ordinary temperatures but 
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pliable and adhesive at body temper- 
ature. They are intended for external 
application. They may or may not be 
spread. 

Emulsa (Emulsions) — Aqueous 
milk-like mixtures of oils, fats or 
resins in a minutely divided state, sus- 
pended by mucilaginous materials. 

Enema ta (Enemas) — Liquids intend- 
ed for injection into the rectum. 

Epispastics — See vesicants. 

Errhincs — See sternutatories. 

Escharotics (Caustics) — Substances 
which destroy tissue either by ab- 
straction of water, combining with the 
albumin of the skin, or by corrosive 
deoxidation of the tissues, thus caus- 
ing slough (mineral acids, sodium hy- 
droxide, phenol). See irritants. 

Excito-motors — See motor excitants. 

Expectorants — Drugs which change 
the broncho-pulmonary mucous mem- 
brane secretion promoting its expulsion 
(ammonium chloride, senega, squill). 

Extracta (Extracts) — Pasty or semi- 
solid masses, or dry, solid or powdered 
products prepared by exhausting or- 
ganic drugs with appropriate solvents 
and then carefully evaporating the 
solutions. Pasty or semi-solid extracts 
are usually referred to as pilular 
extracts. 

Febrifuges — See antipyretics. 

Ferments — See digestive ferments. 

Fluidextracta (Fluidextracts) — 
Concentrated liquid preparations made 
from organic drugs by extracting with 
suitable solvents. The activity of one 
cubic centimeter of the fluid extract is 
adjusted to equal that of one gram of 
the drug. Various menstrua are em- 
ployed, generally mixtures of alcohol 
and water, or mixtures of alcohol and 
water with glycerol or acids. 

Foods — See aliments; restoratives. 


Galactagogues — Drugs which in- 
crease lacteal secretion (pilocarpine, 
alcohol). 

Gargarismata (Gargles ) — Fluid prep- 
arations intended for gargling. 

Germicides — See parasiticides. 

Glycerita (Glycerites) — Solutions of 
a drug in glycerol; usually intended 
for external use. 

Hematinics — Drugs which increase 
the amount of hematin in the blood 
(iron salts, chalybeate waters). 

Hemostatics — Substances which ar- 
rest hemorrhage (bleeding). Some 
authorities consider the word synony- 
mous with stypti(^s, others consider 
the word hemostatic as limited to 
those substances which are for inter- 
nal application (ergot, ceanothus), 
whereas styptic signifies external use 
(alum, ferric chloride). 

Honeys — See mellila. 

Hormones — A chemical secretion from 
a gland which by passage through the 
blood stream stimulates the activity 
of another organ. 

Hydragogue — See diuretic,, purgatives. 

Hypnotics (Sonnificants; Sopori- 
fics) — Drugs which produce sleep 
leaving undisturbed the normal rela- 
tionship of the mental faculties to the 
external world. In a broad sense these 
may be considered to include narcotics 
and anesthetics (chloral hydrate, sul- 
fonal). See cerebral depressants. 

Hypodermic — A subcutaneous (be- 
neath the skin) injection. 

Infusa (Infusions) — Aqueous solu- 
tions of vegetable drugs prepared by 
adding boiling water to the drug in a 
closely-covered container and allowing 
to stand for half an hour, then strain- 
ing and caressing. They are usually 
prepared in a 5% concentration. 

Irritants (Counter-irritants) — Sub- 
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stances which when applied to the skin 
cause vascular excitement. They are 
called coanler-irritants if they are used 
to promote reflex action on remote 
parts. Irritants are usually classified as 
(a) ruhifacients, (h) vesicants, (c) 
pustulants, and (d) escharotics. See 
these latter terms. 

Juices — See sued. 

Konseals — See cachets. 

Laxatives (Aperients ) — Purgatives 
which excite moderate peristalsis giv- 
ing soft movements without irritation 
(magnesia). See purgatives. 

Linimenta (Liniments) — Solutions 
or mixtures for external application 
usually hy rul)bing. They usually con- 
tain fixed or volatile oils. 

Liquores (Liquors ) — Aqueous solu- 
tions of non-volatile suhsteuices, usually 
inorganic compounds. 

Lithotriptics — Drugs supposedly dis- 
solving or causing the excretion of 
urinary and biliary concretions (urates: 
alkaline salts; calcium oxalate: acids, 
carbonated waters; phosphatic de- 
posits; ammonium benzoate). 

Lozenges — See trochisci. 

Magmae — Suspensions of finely divid- 
ed insoluble substances in water usual- 
ly produced by chemical reaction. The 
suspensions are fairly stable and are 
often known as milks. 

Massae (Masses) — Pill masses pre- 
served in bulk, to be used when re- 
quired. 

Medicated Pencils — See stili medica- 
rnentorum. 

Mellita (Honeys ) — Mixtures of medi- 
cinal substances with clarified honey. 

Misturae (Mixtures) — Liqpiid prep- 
arations of insoluble, suspended, ac- 
tive substances, or solutions containing 
more than one liquid of medicinal 
activity. 


Motor Depressants (Depresso-mo« 
tors) — Drugs which lower the func- 
tional activitv of the motor apparatus 
and spinal cord (amyl nitrite, gelsem- 
ium). 

Motor Excitants (Excito-motors; 
Spinants) — Drugs which increase the 
functional activity of the motor ap- 
paratus and spinal cord (nux-vornica, 
picrotoxin). 

Mucilagines (Mucilages) — Satur- 
ated aqueous liquids, either adhesive 
or jelly-like, prepared from gums or 
starch. 

Mydriatics — Drugs which dilate the 
pupil of the eye (atropine). 

Myotics — Drugs which contract the 
pupil of the eye (pilocarpine ) . 

Narcotics — Drugs which first excite 
and stimulate all body functions, then 
cause profound sleep, stupor, coma, 
insensibility and may cause death by 
paralyzing the medulla centers govern- 
ing respiration and other vital functions 
(opium, cannabis). See cerebral de- 
pressants. 

Nebulae (Sprays) — Aqueous or oily 
(light liquid petrolatum) solutions to 
be used in an atomizer for nares and 
throat. 

Ointments — See unguenta. 

Olea (Oils) — Fixed or volatile oils, 
the former obtained by expression and 
the latter by distillation. 

Oleata (Oleates) — Solutions of medi- 
cinals in oleic acid, usually intended 
for external application. 

Oleoresinae (Oleoresins) — Natural 
solutions of resins in volatile oils, 
occurring as such in plants. 

Oxytocics — See echolics. 

Parasiticides (Germicides ) — Sub- 
stances which kill emimal and vegetable 
parasites (mercuric chloride, phenol). 
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Pastilles — See troch isc L 

Pencils — See bougies. 

Pilulae (Pills) — Solid bodies, usually 
spherical or oval, containing? medicinal 
substances, and intended to be swallow- 
ed whole. They may be uiicoated or 
coated with various substances (gela- 
tin, sucrose, cacao, tolu, etc. ) to mask 
unpleasant taste. If it is desired that 
the pill pass unchanged through the 
stomach and be dissolved in the in- 
testine, it is coated with keratin or 
salol. Such a cx)ating is known as an 
enteric coating. 

Plasters — See emplastra. 

Poultices — ^ee cataplasmala. 

Prophylactics — Substances adminis- 
tered to prevent disease (diptheria 
antitoxin). 

Protectives — Substances used as me- 
chanical coverings to protect various 
injured parts from air, water, and 
friction (collodion). 

Pulmonary Sedatives — Drugs which 
lessen the irritability of the respiratory 
nerves or center, thereby diminishing 
cough and dyspnea. They may depress 
the center, remove irritating sul)stances 
from the passages, lessen local conges- 
tion, or lower excitability of the vagus 
end-organs and afferent filaments of 
the respiratory tract (morphine, co- 
deine, hydrogen cyanide). 

Pulveres (Powders )~Finely powder- 
ed drugs or mixtures of the same, fre- 
quently consisting in part of some suit- 
able diluent. 

Purgatives (Cathartics) — Drugs 
which increase or hasten intestinal 
evacuations. They are usually classified 
as follows: (a) laxatives \ (b) simple 
purgatives, which cause active peri- 
stalsis and stimulate secretion of the 
intestinal glands, giving one or more 
copious, semi-fluid movements accom- 
panied by some irritation and griping 
(aloe, castor oil); (c) saline purgatives, 
which stimulate intestinal glands, in- 


crease peristalsis and osmosis, causing 
watery stools (magnesium sulfate); 

(d) drastic purgatives, which cause 
violent peristalsis, watery stools, grip- 
ing and irritation (.jalap, colocynth; 

(e) hydragogue cathartics, which remove 
much water from the vessels causing 
watery stools (croton oil, elaterinum); 
(/) cholagogue purgatives, which stimu- 
late the flow of bile causing free purga- 
tion of green colored (bilious), liquid 
stools (doe, mercurials). 

Pustulants — Drugs which cause blis- 
ters. See irritants. 

Refrigerants — Drugs which allay 
thirst, giving the sensation of coolness 
(diluted vegetable and mineral acids). 

Resolvents — See alteratives. 

Respiratory Sedatives (Depres- 
sants ) — Drugs which lower the activity 
of the respiratory center resulting is 
shallow and slow respirations (aconite, 
physostigma). 

Respiratory Stimulants — Drugs 
which stimulate the respiratory center 
resulting in deeper and quicker breath- 
ing (strychnine, digitalis). 

Restoratives — Substances which give 
strength and vitality. Restoratives are 
classified into (a) foods, (b) digestive 
ferments, (c) digestive acids, (d) fats, 
(e) hematinics, and (/) tonics. See 
these latter terms. 

Rubefacients — Substances which pro- 
duce temporary redness and skin con- 
gestion. If left too long the action may 
become vesicant or even eschar otic 
(mustard). 

Sedatives — In general, drugs which 
allay nervous irritation and irrita- 
bility. Synonymous with cerebral de- 
pressants. See pulmonary sedatives. 

Semi-alteratives (Alkalis ) — Drugs 
which stimulate acid secretions and 
check alkaline secretions (carbonates). 

Sialagogues — Substances which pro- 
mote the secretion and flow of saliva 
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and buccal mucous (capsicum, physo- 
stigma). 

Somnificants — See hypnotics. 

Soporifics — See hypnotics. 

Species (Teas) — Mixtures of cut or 
bruised vegetable drugs from which 
teas can be made. 

Spinants — See motor excitants. 

Spirit! (Spirits) — Solutions of vola- 
tile substances in alcohol or diluted 
alcohol. 

Sprays — See nebulae. 

Sternutatories — Drugs which cause 
sneezing. When used to increase nasal 
secretion by applying to the mucous 
membrane of the nose they are usually 
referred to as errhines (ipecac, cubeb). 

Stili Medicamentorum (Medicated 
Pencils) — Medicinal agents made in- 
to a plastic mass and rolled into cylin- 
ders for external application. 

Styptics — See hemostatics. 

Succi (Juices) — Expressed vegetable 
juices usually preserved by the addi- 
tion of alcohol. 

Sudorifics — See diaphoretics. 

Suppositoria (Suppositories ) — 

Solids of various shapes: cone-shaped, 
pencil-shaped, globular, or oviform, 
which contain medicines and melt 
when inserted into the rectum, nares, 
urethra, or vagina. They are usually 
made from oil of theobroma, glycerin- 
ated gelatin, or sodium stearate. 

Syrupi (Syrups) — Concentrated 
aqueous solutions of sucrose contain- 
ing either medicinal agents or flavoring 
agents. 

Tabellae (Tablets) — Solid disk-like 
lenticular bodies made by compression. 
Tablet triturates are prepared by tri- 
turating drugs and then moulding; 
lactose is usually employed as the 


diluent. See also trochisci and toxitU’- 
bellae. 

Taenifuges — See anthelmintics. 

Teas — See species. 

Tincturae (Tinctures) — Alcoholic 
solutions of drugs, prepared either by 
maceration, percolation, or solution. 
The alcoholic strength is variable and 
the drugs generally used are non vola- 
tile. The drug strength, where the drug 
is potent, is usually 10%. Where the 
drug is not very potent the strength is 
usually 20%. 

Tonics — Drugs which improve the 
tone of specific tissues by stimulating 
vital functions (mineral: phosphates; 
vegetable: gentian). See restoratives. 

Toxitabellae (Poison Tablets) — 
These are tablets of angular shape 
(not discoid) each having the word 
“poison” and the skull and cross bones 
distinctly stamped upon it. The pur- 
pose of the distinctive shape and mark- 
ing is to diminish poisoning by their 
accidental ingestion. The common one 
is corrosive sublimate. 

Trochisci (Troches) — Solid, round, 
oval, or flat masses composed of medi- 
cinal agents combined with sugar or 
extract of licorice, massed with mucil- 
age of tragacanth, flavored, and dried. 
Tliey are also called lozenges. In Eng- 
land they are called tablets auid are of a 
definite weight and have a chocolate 
base; pastilles (in England) have a 
glyco-gelatin base. 

Unguenta (Ointments) — ^These are 
soft or solid fatty preparations for 
external use, liquifying when applied 
to the skin and containing medica- 
ments in a base of benzoinated lard, 
petrolatum, wool fat, prepared suet, 
expressed oil of almond, wax, sper- 
maceti, paraffin, etc. They are also 
cedled salves. 

Vermicides — See anthelmintics. 
Vermifuges — See anthelmintics. 



DEFINITIONS OF PHARMACEUTICAL PREPARATIONS 
AND THERAPEUTIC TERMS 


Vesicants (Epispastics ) — Substances 
which produce much inflammation of 
the skin with the effusion of serum 
between the epidermis and the derma 
(cantharides, volatile oil of mustard). 
See irritants. 

Vina (Wines) — Liquids differing from 
tinctures in that the drug is extracted 


with white wine. The alcoholic content 
varies between 7 and 12%. 

Vinegars — See aceta. 

Wafers — See cachets. 

Wines — See vina. 


MEDICAL PRESCRIPTION NOTATION 


1 drachm 

... 5 i, or 5 j. 

4 ” 

. gr. iv. 

VA ” 

... 5 iss. 

8 ” 

. gr. viii. or gr. viij 

2 

... 5 ii, or 5 ij- 

I'i ounce . . 

. 5 ss. 

3 

. . . 5iii, or 3 iij- 

1 ” 

. 5 i, or 5 j. 

CO 

... 3 hiss. 

IK ” 

. 5 iss. 

1 gallon 

... Ci or Cj. 

K pint 

. Oss. 

H grain 

. . . gr. ss. 

1 

, Oi or Oj. 

1 

. , . gr. j, or gr. i. 

scruple . . 

. 3 ss. 

VA ” 

. . . gr. iss. 

1 ’’ 

. 3 i. or 3 j. 

2 

... gr. ii, or gr. ij. 

IK ” 

. 3 iss. 

2H ” 

. . . gr. iiss. 

2 ” 

. 3 ii, or 3 ij* 


4 (L. recipe, take) — A symbol placed at the beginning of a prescription. It is supposed 
to have been originally 91, the symbol of Jupiter, serving as an invocation lo this king 
of the gods that the compound might act beneficially. 



PHYSIOLOGICAL RESPONSE TO VARIOUS CONCENTRATIONS 
OF SOME COMMON GASES AND VAPORS 
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PHENOL COEFFICIENTS 

Phenol coefficient determinations as usually performed do not always give a true 
indication of the value of a germicide in actual use. Organisms dried on various sur- 
faces should also be exposed to the action of the germicide in order to test practical 
effectiveness and Shippen^ subcultures should be made. Many antiseptics inhibit 
growth rather than kill. This is well known in the case of mercurials.® 


r.oinpound 

Method 

Temperature* 
Deg. C. 

Values obtained with 
Following test organisms 
Staph, aureus B. typhosus 

Chlorine Group 

Chloramine 

Rideal-Walker (1) 

37 

133 

100 

Dakin’s Solution 

A.P.H.A. (2) 

20 


0.78 

ICI3 (0.5% aq. soln.) 

A.P.H.A. 

20 


2.40 

Phenolic Group 

Lysol 

F.D.A. (Reddish) 

20 


5.0 

Lysol 

F.D.A. (Reddish) 

20 

3.2 


Lysol 

F.D.A. (Reddish) 

37 

4.6 


Creolin 

Rideal-Walker 

37 


9-10 

Kreso-Dip 

F.D.A. (Reddish) 

20 


6 

Tricresol 

(3) 



2.6 

Ethyl phenol 

Rideal-Walker (4) 

25 

6.0 

7.4 

n-Propyl phenol 

Rideal-Walker (4) 

25 

16.5 

21.6 

n-Butyl phenol 

Rideal-Walker (4) 

25 

50 

68 

n-Amyl phonol 

Rideal-V/alker (4) 

25 

139 

197 

n-Hexyl phenol 

Rideal-Walker (4) 

25 

375 

500 

Naphthol 

Hygienic Laboratory 

20 


11.4 

Hexyl resorcinol 

Reddish (Modification) 

20 

150 

72 

Mercury Compounds 

Mercuric chloride 

Reddish 

20 

143 

100 

Mercurochrome 
(220 soluble) 

Reddish (Modification) 

20 

1.7 


Merthiolato 

(C2H5HgSC6H4C02Na) 

Reddish 

20 

40-50 

40-50 

Metaphen 

(CnHnOyNHgz) 

Reddish (Modification) 

20 

1500 


Phenylmercuric nitrate (6) 
CsHsHgNOaCeHsHgOH 

Reddish (Modification) 

25 

300 

625 

Miscellaneous 

Formalin 

Rideal-Walker 

37 

0.3 

0.7 

Hydrogen peroxide 

Rideal-Walker 

20 


0.01 

Tinct. of iodine USP 

Reddish (Modification) 

20 

38 


Tinct. of iodine LSP 

3% Alcoholic I2, USP 
tinct. dil. C2H5OH 

Reddish 

20 

6.3 

5.8 

Lugol’s iodine 

A.P.H.A. 

20 

5.1 

5.0 

Menthol 

Hygienic Laboratory 

20 


5.1 

Menthol isomers: 

Z-Menthol 

Rideal-Walker 

12-16 

5-8 


d-Menthol 

Rideal-Walker 

12-16 

7-12 


dZ-Menthol (racemic) 

Rideal-Walker 

12-16 

7-12 


cZZ-fso- Menthol 

Rideal-Walker 

12-16 

7-12 


Methyl salicylate 

Hygienic Laboratory 

20 


1.76 

Picric acid 

(2-3% in C2H5OH) 

Rideal-Walker 

37 


6.0 


*The time of exposure of the organisms to the disinfectants was 7.5 minutes. 

(1 ) Approved Technique of the Rideal-Walker Test. London: H. K. Lewis and Co. (1921 ). (2) American 
Public Health Association. Amer. J. Pub. HeaUh 7, 506 (1918). (3) Public Health Report, 36, 1559 
(1921). (4) Schaffer and Tilley, Jour. Bacteriology 259 (1927). (5) Klarman et al.. Jour. Bacteriology 
17, (1929). (6) Ecker, Hovorka, and Smith, Mod. HospUal 49, 80 (1937). (7) Shippen, Am. J. Pub. 
Health ^ 6, ^23^ (1928). 
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PHOTOGRAPHIC FORMULAS 

The purest water, preferably distilled, should be used for making all photographic 
solutions. Dissolve ail chemicals in the order given. Do not add the next chemical 
until the last is completely dissolved. Use judgment in the warming of solutions 
daring the dissolving of chemicals. Slightly warm water will produce prompt dis- 
solving, but too much heat may cause reactions to occur which will destroy the value 
of the solution. 

Throughout this table all references to sodium sulfite and sodium carbonate in- 
dicate the desiccated or anhydrous salt. If monohydrated or crystalline salt is used, 
increase the amount by 17 per cent for the monoliydrated salt or double the amount 
for the crystalline form. In some formulas a proprietary alkali known as “Kodalk” 
is used. These formulas are designated by the letters “DK” before the formula 
number. 

In most cases the manufacturer now encloses with each package of film, plates or 
paper a group of formulas which have been tested and found to give the best results 
for that particular product. Wnenever such information is available, the user should 
not hesitate to take advantage of it, as it is to the manufacturer’s advantage to have 
his customers obtain the best possible results with his product. 

Many manufacturers of sensitized materials make available the most useful of 
their formulas in prepared form for large and smaller users. All the photographer needs 
to do is to dissolve the powders in the proper volume of water as directed in the in- 
structions printed on the package, in order to have the best possible formula for his 
particular job. This method is especially recommended for people doing only oc- 
casional photographic processing since each batch is fresh when used and, because 
of the small volumes available, it is not necessary to save solutions in the interest of 
economy. This method also eliminates the necessity of maintaining large stocks of 
the individual chemicals necessary. 


DEVELOPERS 


Fine Grain (Kodak DK-20) 

Water, about 125°F. (50®C.) 

Elon 

Sodium Sulfite, desiccated 

Kodalk. 

Sodium Thiocyanate (Sulfocyanate) , . . 

Potassium Bromide 

Cold water to make 


Avoirdupois 
96 ounces 
290 grains 
133^ ounces 
116 grains 
58 grains 
29 grains 
1 gallon 


Metric 

750.0 c.c. 

5 . 0 grams 

100 . 0 grams 

2.0 grams 

1 . 0 gram 
0.5 gram 
1 . 0 liter 


Dissolve chemicals in the order given. 

Time of development, 15 to 25 minutes in a tank at 65°F. (18°C.) according to the 
contrast desired. Decrease the time about 20% for tray use. Develop underexf)Osures 
fully for best results. 

High Contrast (Kodak D-19) 

STOCK SOLUTION 


Avoirdupois 

Water (about 125°F.) (50°C.) 64 ounces 

Elon 128 grains 

Sodium Sulfite, desiccated 12 ozs. 360 grains 

Hydroquinone 1 oz. 75 grains 

Sodium Carbonate, desiccated 6 ozs. 180 grains 

Potassium Bromide 290 grains 

Cold water to make 1 gallon 


Metric 

2 . 0 liters 
8.8 grams 

384.0 grams 
35.2 grams 

192.0 grams 
20 . 0 grams 

4.0 liters 


Dissolve chemicals in the order given. 

Use without dilution. Develop 3 to 6 minutes in a tray at 65°F. (18°C.) according 
to the contrast desired. Increase the time about 25% for tank development. 

For infrared landscape photography, dilute as follows: stock solution 1 part, water 
4 parts. Develop about 5 minutes at 65°F. (18°C.). 

This developer may also be used for x-ray films and in most cases where high con- 
trast is desired. 
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Low Contrast (Kodak D-76) 

Water (about 125°F.) (50°C.) 

Elon . 

Sodium Sulfite, desiccated . . . . 

Hydroquinone 

Borax, granular 

Water to make 


Avoirdupois 
96 ounces 
116 grains 
13J4 ounces 
290 grains 
116 grains 
1 gallon 


Metric 

3.0 liters 

8 . 0 grams 
400 . 0 grams 

20 , 0 grams 

8.0 grams 

4 . 0 liters 


Dissolve chemicals in the order given. 

Develop amateur roll films and aero films about 20 minutes in a tank or 16 minutes 
in a tray of fresh developer at 65°F. (18°C.). 

Develop professional films and plates 10 to 25 minutes in a tank at 68°F. (18°C.) 
according to the contrast desired. For tray use, decrease the time about 20%. This 
developer gives greatest shadow detail on fine grain panchromatic films. 

A faster working developer can be obtained by increasing tlie quantity of borax. 
A still more active developer can be obtained by rei)lacing the borax by Kodalk. 

The developer may become slightly muddy due to the formation of a suspension 
of colloidal silver but this is harmless and can be ignored. 

For duplicate negative film, average time of development is 6 to 9 minutes at 65°F. 
(18°C.). 


Extreme Contrast (Kodak D-8) 

STOCK SOLUTION 

Avoirdupois 


Water 96 ounces 

Sodium Sulfite, desiccated 12 ounces 

Hydroquinone 6 ounces 

Sodium Hydroxide (Caustic Soda) 5 ounces 

Potossium Bromide 4 ounces 

Water to make 1 gallon 


Metric 

3 . 0 lit(^rs 

360 . 0 grams 

180.0 grams 

150.0 grams 

120.0 grams 

4 . 0 liters 


Dissolve chemicals in the order given. Stir the solution thoroughly before use. 

For use, take 2 parts of stock solution and 1 part of water. Develop about 2 rninuto 
in a tray at 65°F. (]8°C.). This formula is especially recommended for making line 
and half-tone screen negatives for printing directly on metal. 

A formula which is slightly less alkaline and gives almost as much density can be 
obtained by using 3Ji ounces of sodium hydroxide per gallon of stock solution (112 
grams per 4 liters) instead of the quantity given in the formula. 


General El on -Hydroquinone (Kodak D-61a) 

STOCK SOLUTION 

Avoirdupois 


Water (about 125°F.) (50°C.) 16 ounces 

Elon 45 grains 

Sodium Sulfite, desiccated 3 ounces 

Sodium Bisulfite 30 grains 

Hydroquinone 85 grains 

Sodium Carbonate, desiccated 165 grains 

Potassium Bromide 24 grains 

Cold water to make 32 ounces 


Metric 
500.0 c.c. 

3 . 1 grams 
90 . 0 grams 

2 . 1 grams 
5 . 9 grams 

11.5 grams 
1.7 grams 
1.0 liter 


Dissolve chemicals in the order given. 

For tray use take 1 part of stock solution to 1 part of water. Develop for about 7 
minutes at 65°F. (18°C.) 

For tank use take 1 part of stock solution and 3 parts of water. At a temperature 
of 65°F. (18°C.), the development time is about 14 minutes. It is advisable to make 
up a greater quantity than is needed to fiO the tank. If the developer in the tank is^ 
of normal strength, but the volume of solution has been reduced, add a sufficient 
quantity of the surplus solution diluted 1:3 to fill the tank. 
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Photomicrographic Low and Medium Contrast (D-76c) 



Avoirdupois 

Metric 

Water (about 125°F.) (50°C.) 

. . 96 

ounces 

3 . 0 liters 

Elon 

. . 116 

grains 

8 . 0 grams 

Sodium Sulfite, desiccated 

13 M ounces 

400 . 0 grams 

Hydroquinone 

. 290 

grains 

20 . 0 grams 

Borax, granular 

. 116 

grains 

8 . 0 grams 

Potassium Iodide, 1% solution 

1 

dram 

4.0 c.c. 

Potassium Bromide, 2.5% solution. . . , 

10 

drams 

40.0 c.c. 

Cold water to make 

1 

gallon 

4.0 hters 


Dissolve chemicals in the order given. 

Use without dilution. 

For low contrast, develop about 5 minutes, and for normal contrast, about 63^ 
minutes, at 65°F. (i8°C.) in a tray of fresh developer. Increase the time about 25% 
for tank development. 

Photomicrographic High Contrast (D-19) See formula D-19 given previously. 


Tropical Non-blistering (Kcnlak DK-15) 

Water (about 125°F.) (50°C.) 

Elon 

Sodium Sulfite, desiccated 

Kodalk (Potassium Metaborate) 

Potassium Bromide 

* Sodium Sulfate, desiccated 

Cold water to make 


Avoirdupois 

Metric 

24 

ounces 

750.0 c.c. 

82 

grains 

5.7 grams 

3 

ounces 

90 . 0 grams 


ounce 

22 . 5 grams 

27 

grains 

1 . 9 grams 

l}4 

ounces 

45 . 0 grams 

32 

ounces 

1.0 liter 


Dissolve chemicals in the order given. 

Average time for tank development is 9 to 12 minutes at 65‘^F. (18°C.) and 2 to 
3 minutes at 90°F. (32°C.), in the fresh developer ac(x>rding to the contrast desired. 
When working below 75 °F. (24°C.) the sulfate may be omitted if a more rapid formula 
is required. Development time wilhoul the sulfate is 5 to 7 minutes at 65°F. (18°C.). 
Develop about 20 per cent less for tray use. 

When development is completed rinse the film or plate in water for 1 or 2 seconds 
only and immerse in the Tropical Hardener (Formula SB-4) for 3 minutes (omit 
water rinse if film tends to soften) ; then fix for at least 10 minutes in an acid harden- 
ing fixing bath, such as Formula F-5, and wash for 10 to 15 minutes in water (not 
over 95°F.) (35°C.). 

Further details on tropical development will be found in the booklet “Tropical 
Development” obtainable on request from the Eastman Kodak Co., Rochester, N. Y. 

Infrared Medium Contrast (D-76) See formula D-76 given previously. 


Infrared High Contrast (D-19) See formula D-19 given previously. 


Lantern Slide (Kodak D-32) 
STOCK SOLUTION A 


Water (about 125°F.) (50°C.) . . . . 

Sodium Sulfite, desiccated 

Hydroquinone 

Potassium Bromide 

Citric Acid 

Cold water to make 

STOCK SOLUTION B 

Cold water 

Sodium Carbonate, desiccated . . . . 
Sodium Hydroxide (Caustic Soda) 


Avoirdupois 
16 ounces 
90 grains 
100 grains 
50 grains 
10 grains 
32 ounces 

32 ounces 
1 ounce 
60 grains 


Metric 
500.0 c.c. 
6.3 grams 

7 . 0 grams 
3.5 grams 
0.7 gram 
r.O liter 

1 . 0 liter 
30 . 0 grams 

4 . 2 grams 


* If it is desired to use crysUdline sodium sulfate instead of the desiccated sulfate then ounces 
per 32 ounces (105 grams per liter) should be used. 
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Dissolve chemicals in the order given. 

For use, take 1 part of A and 1 part of B. For warmer tones, 1 part of A and 2 parts 
of B. 

Dewelop about 5 minutes at 70°F. (21°C.). 

Oscillo^aph, Cardiograph, and other line record materials. 

See high contrast developer formula D-19 given previously. 

Universal Paper (Kodak D-72) 

STOCK SOLUTION 


Avoirdupois 

Water (about 125°F.) (50°C.) 16 ounces 

Elon 45 grains 

Sodium Sulfite, desiccated 13^2 ounces 

riydroquinone 175 grains 

Sodium Carbonate, desiccated 234 ounces 

Potassium Bromide 27 grains 

Water to make 32 ounces 


Metric 
500.0 c.c. 
3.1 grams 

45 . 0 grams 

12.0 grams 
67 . 5 grams 

1 . 9 grams 
1 . 0 liter 


Dissolve chemicals in the order given. 

For (diloride papers take stock solution 1 part, water 2 parts. Develop 45 seconds 
at 70"F, (2rC.). 

For bromide papers take stock solution 1 part, water 4 parts. Develop not less 
than 13 ^^ minutes at 70°F. (21°C.). 

For lantern slides take stock solution 1 part, water 2 parts. Develop 1 to 2 minutes 
at 70°F. (21°C.). For greater contrast dilute 1:1 and for less contrast dilute 1:4. 
Warm Tone Paper (Kodak D-52) 

STOCK SOLUTION 


Water (about 125°F.) (50°C.) 

Elon 

Sodium Sulfite, desiccated 

Hydrocpiinone 

Sodium Carbonate, desi(!cated 

J\)tassium Bromide 

Cold water to make 


Avoirdupois 
1 6 ounces 
22 grains 
ounce 
90 grains 
34 ounce 
22 grains 
32 ounces 


Metric 
500.0 c.c. 

1 . 5 grams 
22 . 5 grams 
6.3 grams 
15.0 grams 
1 . 5 grams 
1.0 liter 


Dissolve chemicals in the order given. 

I'or professional contact pa|)ers, use stock solution 1 part, water 1 part. 

For professional enlarging papers and bromide papers, use full strength solution. 
Develop all papers not less than 13^0 minutes at 70°F. (21°C.). 


FIXING BATHS 


Acid Hardening (Kodak F-5) 

Water (about 125°F.) (50°C.) 
Sodium Thiosulfate (Hyf)o) . . 

Sodium Sulfite, desiccated 

* Acetic Acid (28% pure) 

**Boric Acid, crystals 

Potassium Alum 

Cold water to make 


Avoirdupois 
20 ounces 
8 ounces 
34 ounce 
134 fluid ozs. 
34 ounce 
34 ouncee 
32 ounces 


Metric 

600.0 c.c. 

240 . 0 grams 

15.0 grams 

48 . 0 c.c. 
7.5 grams 

15 . 0 grams 
1 . 0 liter 


Dissolve the hypo in the specified volume of water (about 125°F.) (52°C.) and then 
add the remaining chemicals in the order given, taking care that each chemical is 
dissolved before adding the next. Then dilute with water to the required volume. 

The F-5 fixing bath has the advantage over the older type of fixing baths, which 
do not contain boric acid, in that it gives much better hardening and has a lesser tend- 
ency to precipitate a sludge of aluminum sulfite throughout its useful life. 

* To make 28% acetic acid from glacial acetic acid, dilute three parts of glacial acetic acid with eight 
parts of water. 

** Crystalline boric acid should be used as specified. Powdered boric acid dissolves only with great 
difilculty, and its use should l>e avoided. 
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Non-hardening (Kodak F-24) 

Water (about 125®F.) (50°C.) 
Sodium Thiosulfate (Hypo) . . 

Sodium Sulfite, desiccated 

Sodium Bisulfite 

Cold water to make 


Avoirdupois 
16 ounces 
8 ounces 
145 grains 
365 grains 
32 ounces 


Metric 

500.0 c.c. 

240.0 grams 

10.0 grams 

25 . 0 grams 
1.0 liter 


Dissolve chemicals in the order given. 

This bath is recommended for films, plates or paper when no hardening is desired. 
It may be used satisfactorily only in case the temperature of the developer, rinse 
bath, and wash water is not higher than 65°F. (18°C.), and provided ample drying 
time is allowed so that relatively cool drying air can be used. 


MISCELLANEOUS 
Acid Rinse Bath (Kodak SB-1) ; Short Stop 

Avoirdupois Metric 

Water 32 ounces 1.0 liter 

*Acetic Acid (28% pure) 13^ fluid ozs. 48.0 c.c. 

Rinse prints for at least 5 seconds. 

With a 1 to 2 second drain, the equivalent of approximately twenty-five 8 by 10 
prints may be processed by 1 quart (1 liter) of this bath l>efore it becomes alkaline 
and should be discarded. 

Hardener-Rinse Bath (Kodak SB-3) 

Avoirdupois Metric 

Water 32 ounces 1.0 liter 

Potassium Chrome Alum 1 ounce 30 . 0 grams 

This bath is intended for use in hot weather after development and before fixation 
in cx)n junction with formula F-5. 

Agitate the negatives for several seconds when first immersed in the hardener and 
allow to remain in the solution for 3 to 5 minutes to secure maximum hardening. 

IMPORTANT: The bath should be renewed frequently and if there is any tend- 
ency for scum to form on the films, it should be removed by swabbing with cotton. 
The bath should be skimmed each day before use. 

Intensifier (Kodak IN-4) 

STOCK SOLUTION Avoirdupois 

Potassi?4m Bichromate 3 ounces 

Hydrochloric Acid, C. P 2 fluid ozs. 

Water to make 32 ounces 

For use, take 1 part of stock solution to 10 parts of water. 

Harden the negative with an alkaline solution of formalin (Formula SH-1) before 
treatment with the chromium intensifier, or the gelatin may reticulate and ruin the 
negative. 

Bleach thoroughly at 65°F. (18°C.), then wash five minutes and redevelop fully 
(about 5 minutes) in artificial light or daylight (not sunlight) in any quick-acting, 
non-staining developer containing the normal proportion of bromide, such as Formula 
D-72, diluted 1:3. If the negative is not redeveloped fully then fix for five minutes, 
and wash thoroughly. Fixing is unnecessary if redevelopment is thorough. The degrt'e 
of intensification may be controlled by varying the time of redevelopment. Greater 
intensification can be secured by repetition. 

Warning: Developers containing a high concentration of sulfite, such as Formula 
D-76, are not suitable for redevelopment, since the sulfite tends to dissolve the 
bleached ima^e before the developing agents have time to act on it. 

Negatives intensified with chromium are more permanent than those intensified 
with mercury. 

* To make 28 % acetic acid from glacial acetic acid dilute three parts of glacial acetic acid with eight 
parts of water. 


Metric 

90.0 grams 

64.0 c.c. 

1 . 0 liter 
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The Eastman Chromium Intensifier Powders are equally as satisfactory as Formula 
In-4, and are supplied in prepared form ready to use simply by dissolving in water. 
Reducer (Kodak R-4'a) 

STOCK SOLUTION A 

Avoirdupois Metric 

Potassium Ferricyanide 13^^ ounces 37.5 grams 

Water to make 16 ounces 500.0 c.c. 


STOCK SOLUTION B 
Sodium Thiosulfate (Hypo) 
Water to make 


1 6 ounces 480 . 0 grams 

64 ounces 2 . 0 liters 


For use take: Stock Solution A, 1 ounce (30 c.c.), stock solution B, 4 ounces (120 
C.C.), and water to make 32 ounces (1 liter). Add A to B, then add the water. 

Pour the mixed solution at once over the negative to be reduced. Watch closely. 
The action is best seen when the solution is poured over the negative in a wiiite tray. 
When the negative has been reduced sufficiently, wash thoroughly before drying. 

Solutions A and B should not be combined until they £u:e to be used. They will 
not keep long in combination. 

Hand Stain Remover (Kodak S-5) 

SOLUTION NO. 1 



Avoirdupois 

Metric 

Potassium Permanganate 


7.5 grams 

Water 


1.0 liter 

SOLUTION NO. 2 

Sodium Bisulfite 

16 ounces 

480 . 0 grams 

Water 


1 .0 liter 


Rub the hands with a small amount of the No. 1 solution, rinse in water; then rinse 
with the No. 2 solution which will remove the stains. 


Tray Cleaner (Kodak TC-1) 

Avoirdupois Metric 

Water 32 ounces 1.0 liter 

Potassium Bichromate 3 ounces 90.0 grams 

Sulfuric Acid, G.P 3 fluid ozs. 96.0 c.c. 

Add the sulfuric acid slowly while stirring the solution rapidly. 

For use, pour a small volume of the tray cleaner solution in the vessel to be cleaned. 
Rinse around so that the solution has access to all parts of the tray; then pour the 
solution out and wash the tray six or eight times with water until all traces of the 
cleaning solution disappear. 


Desensitizer 

In the development of panchromatic emulsions it is necessary to work in absolute 
darkness, or with the very dense panchromatic safelight. When visual control of 
development is necessary, Pinacryptol Green is used as a desensitizer. Two methods 
are available for using this material, namely in a preliminary bath, or mixed with 
the developing solution. As it is sometimes necessary to change the method used, 
it has been found best to make up a stock solution of the following proportions : 


Pinacryptol Green 1 part 

Water 500 parts 


To use this solution as a separate preliminary bath, the stock solution is diluted 
10 times, making a solution of 1 in 5000 in tlie tray. If the desensitizer is to be used 
in the developer, the stock solution is added in the ratio of 1 ounce of solution to 
every 10 ounces of developer. After the film has been immersed in the solution a 
minute, the red light may be turned on, but to be absolutely sfeife it is best to use a 
strong green light. 

Special Formalin Hardener (Kodak SII-1) 

Formalin (37% formaldehyde solution) . . . 2^2 drams 10.0 c.c. 

Sodium Carbonate 73 grains 5.0 grams 

Water to make 32 ounc.es 1.0 liter 
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This formula is recommended for the treatment of negatives which would normally 
be softened considerably by a chemical treatment in the removal of several types of 
stains, or by intensification or reduction. 

After treatment for 3 minutes in the hardening solution, films or plates should 
always be rinsed and immersed for 5 minutes in a fresh acid fixing bath and well 
washed before giving any further chemical treatment. 


Tropical Hardener (Kodak SB-4) 

This solution is recommended for use in conjunction with the Tropical Developer 
(Formula DK-15), when working above 75°F. (24°C.). 

Avoirdupois Metric 


Water * 32 ounces 1.0 liter 

Potassium Chrome Alum 1 ounce 30 . 0 grams 

*Sodium Sulfate, desiccated 2 ounces 60 . 0 grams 

Agitate the negatives for 30 to 45 seconds when first immersing in the hardener, 
or streakiness will result, l^eave them in the bath for at least 3 minutes between 
development and fixation. If the temperature of the developer is below 85°F. (29°C.) 
rinse for 1 to 2 seconds in water before immersing in the chrome alum hardener bath. 
The hardening bath is a violet blue color by tungsten light when freshly mixed, but 
it ultimately turns a yellow-green with use; it then ceases to harden and should be 
replaced with a fresh bath. The hardening bath should never be overworked. An 
unused bath will keep indefinitely, but the hardening properties of a partially used 
bath fall off rapidly on standing for a few days. 


Chrome Alum-Bisulfite Hardener 

Avoirdupois Metric 

Water 1 pint 500 c.c. 

Potassium Chrome Alum 150 grains 10 grams 

Sodium Bisulfite 150 grains 10 grams 

Negatives are allowed to remain in this bath for 4-6 minutes. A freshly prepared 
bath is to be used and discarded after one day’s use. Where stock solutions must be 
kept on hand, the chrome alum and the bisulfite are made up into separate solutions of 
20 grams each per liter of water (300 grains per quart). Equal portions of these solu- 
tions are mixed when needed. 


Hypo Eliminator (Kodak HE-1) 

Water 

Hydrogfin Peroxide, (3% sol’n.) 

Ammonia, (3% sol’n.) 

Water to make 


Avoirdupois 
1 6 ounces 

4 ounces 
ounces 
32 ounces 


Metric 

500 . 0 c.c. 

125.0 c.c. 

100.0 c.c. 
1.0 liter 


Wash the prints for about 30 minutes at 65° to 70°F. in running water which flows 
rapidly enough to replace the water in the vessel (tray or tank) completely once every 
5 minutes. Then immerse each print about 6 minutes at 70°F. in hypo eliminator 
solution (IIE-1) and finally wash about 10 minutes before drying. Further details 
on the use of this formula will be found by referring to the paper “Elimination of 
Hypo from Photographic Images” by Crabtree, Eaton, and Muehler, Jour. Phot. 
Soc. Amer. 6, page 6, {19^0). 

Hyi>o Test 

Process with the batch of prints an unexposed white sheet of photographic paper of 
the same weight and size as the majority of prints in the batch. After the final wash, 
cut off a strip of this sheet and immerse it in a 1 per cent solution of silver nitrate 
solution for about 3 minutes; then rinse in water and compare, while wet, in subdued 
daylight or artificial light with the wet, untreated portion. If the hypo has been 
completely removed no color difference should be observed. A yellow-brown stain 
indicates the presence of hypo. 

* If it is desired to use crystalline sodium sulfate instead of the desiccated sulfate, then use 4 ozs. 
290 grains per 32 ounces (140 grams per liter) when mixing the formula. 
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TONERS FOR SLIDES AND FILMS 
Uranium Toner (Kodak T-9) For Brown to Red Tones 

Avoirdupois 

Uranium (Uranyl) Nitrate 35 grains 

Potassium Oxalate 35 grains 

Potassium Ferricyanide 15 grains 

Ammonium Alum 85 grains 

Hydrochloric Acid, 10% sol 1}4 drams 

Water to make 32 ounces 

Dissolve chemicals in the order given. 

The solution should be perfectly clear and pale yellow in color. II is light sensitive, 
hoivever, and should be stored in the dark. The maximum effect is produced in about 
10 minutes, the tone passing from brown to red during this time. 

It is convenient to keep 10% stock solutions of the constituent chemicals of the 
above toning bath for quick compounding of a new bath. 

For motion picture work, 120 gallons of the above bath will tone about 12,000 
feet of film without any appreciable change in the tone. A volume of acid may then 
be added equal to that originally used, when a further 12,000 feet may be toned. After 
toning the second quantity of film, the bath should be discarded. 

After toning, wash for about 10 minutes, though the washing should not be pro- 
longed, especially if the water is slightly alkaline, since the toned image is soluble 
in alkali. 


1.0 gram 

6.0 grams 

5.0 c.c. 

1.0 liter 


Sulfide Toner (Kodak T-10) For Sepia Tones 
SOLUTION A 


Potassium Ferricyanid(‘ 

Potassium Bromide 

Wat('r to make 

SOLUTION B 

*Sodium Sulfide, fused (not sulfite) 
Water to make 


Avoirdupois 

Metric 

1 

ounce 

30 . 0 grams 

1 

2 ounce 

15.0 grams 

32 

ounces 

1 . 0 liter 

13 

grains 

0 . 9 gram 

32 

ounces 

1 . 0 liter 


The well washed slide is thoroughly bleached in A, washed for 5 minutes, and im- 
mersed in Solution B for about 2 minut(‘s until thoroughly toned. Tie; slide should 
then be washed thoroughly for 10 to 15 minutes before drying. The transparency 
of the tone is much improved by the addition of a little hypo to the B solution, say, 
66 grains per 32 ounces or 4.5 grams per liter. 


Iron Toner (Kodak T-11) For Blue Tones 

Ammonium Persulfate 

Iron and Ammonium Sulfate (Ferric 

Alum) 

Oxalic Acid 

Potassium Ferricyanide 

Ammonium Alum 

Hydrochloric Acid 10% 

Water to make 


Avoirdupois 
7 grains 

20 grains 
45 grains 
15 grains 
75 grains 
}4 dram 
32 ounces 


Metric 
0.5 gram 

1 . 4 grams 

3 . 0 grams 

1 . 0 gram 

5.0 grams 

1 . 0 c.c. 
1.0 liter 


Dissolve chemicals in the order given. 

The method of compounding this bath is very important. Each of the solid chemi- 
cals should be dissolved separately in a small volume of water, the solutions then 
mixed strictly in the order given, and the whole diluted to the required volume. If 
these instructions are followed, the bath will be pale yellow in color and perfectly 
clear. 

Immerse the slides or fdms from 2 to 10 minutes at 70°F. (2UC.) until the desired 
tone is obtained. Wash for 10 to 1,5 minutes until the highlights are clear. A very 

* Use three times the quantity of crystalline sodium sulfide. 
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slight permanent yellow coloration of the clear gelatin will usually occur, but should 
be too slight to be detectable on projection. If the highlights are stained blue, then 
either the slide (film) was fogged during development, or the toning bath was stale 
or not mixed correctly. 

Since the toned image is soluble in alkali, washing should not be carried out for 
too long a period, especially if the water is slightly alkaline. 

Dye Toners (Kodak T-20) 

Avoirdupois 

*Dye X grains 

Acetone or Wood Alcohol 334 Ihiid ozs. 

Potass^ium Ferricyaiiide 15 grains 

Acetic Acid (glacial) 134 drams 

Water to make 32 ounces 


Metric 
X grams 
100.0 c.c. 

1 . 0 gram 

5.0 c.c. 

1 . 0 liter 


The nature of the tone varies with time of toning and eventually a point is reached 
beyond which it is unsafe to continue as the gradation of the toned image becomes 
affected. Average toning time at 65°F. (18*^0.) is from 3 to 9 minutes. Further details 
on the use of this formula may be obtained by referring to the paper by Crabtree 
and Ives.j 


ORGANIC COMPOUNDS USED AS PHOTOGRAPHIC DEVELOPERS 


Acrol — See amidol. 

Activol — See rhodinal. 

Adurol — See chlorohydroquinone and bromohydroquinone. 

Amidol (Acrol; Diamol; Nerol) — 2, 4-Diaminophcnol dihydrochloride, 
C6H3(0H)(NH2)2 2HC1. 

A then on — See glycin. 

Azol — See rhodinal. 

Brom(o)hydroquinone (Adiirol-Schering) — 2-Bromo-l, 4-dihydroxy benzene,. 

BreH3(OH)2. 

Catechol — See pyrocatechin. 

Certinal — See rhodinal. 

Chloranol — A combination of chlorohydroquinone and metol base, CIC 6 H 3 (OH) 2 * 
(GIl 3 NH)C 6 H 40 H. 

Chlornol — See chlorohydroquinone. Not to be confused with chloranol (q.v.) 
Chlor(o)hydroquinone (Adurol-Hauff; C.H.Q.; Chlornol; Qiiinotol) — 
2-Chloro-l, 4-dihydroxybenzene, ClCellaj^OlUz. 

C.H.Q.— See chlorohydroquinone. 

Citol — See rhodinal. 

Diamine-II — See para-phcnylenediamine hydrochloride. 

Diamine-P — See para-phcnylenediamine. 

Diaminophenol — See amidol. 

Diamol — A trade name for either amidol (g.v.) or para-phenylenediamine base (q.v.) 
The term used in French literature usually refers to amidol. In the U.S.A. the term 
is a trade name of one company for its p-phenylcnediamine. 

Diogen — Sodium a-aniinonaphthol-disulfonate, NH 2 Gioll 4 (S 03 Na) 20 H, (1:3:6:8)? 
Diolene — See ortho-phenylenediamine. 

Duratol-p-Benzylamino'phenol, CellsCHz • NIICelLOH. 


* The quantity of dye varies according to the dye used as follows: 


Safranine (Extra Bluish) 3 grains 

Clirysoidine 3B 3 grains 

Auramino. 6 grains 

Victoria Gioeu 6 grains 

Rhodumine B 6 grains 


0.2 gram 
0.2 gram 
0 . 4 gram 
0 . 4 gram 
0 . 4 gram 


All dyes listed can be supplied by the National Aniline and Chemical Co., 40 Rector St., 

New York, N. Y. 

t “Dye Toning With Single Solutions” by J. I. Crabtree and C. E. Ives, Trans. Soc. Mot. Piet. Eng. 
i2: 967 Ci928). ^ 
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Edinol — m-Hydroxymeth yl-p-hydroxy aniline hydrochloride, 

(CH 2 OH) (0H)C6H3NH2 • HCl. 

Eikonogeri — Sodium aminonaphtholsulfonate, (NHz) (HO) (S 03 Na)CioH 5 • 2iH20 
( 1 : 2 : 6 ) 

Elon — See metol. 

Finegrainol — Undisclosed formula; probably a mixture or a double salt of two of the 
more common developing agents together with small amounts of some other sub- 
stance. 

Genol — See metol. 

Glycin (Alhenon; Monazol) — N-(p-Hydroxyphenyl)-glycine; (p-hydroxyphenyl- 
amino)-acetic acid, HOCelU-NHCHaCOaH. 

Gradol — Undisclosed formula; probably a derivative of p-aminophenol. 

Hydramine — A combination of hydroquinone and p-phenylenediamine, C 6 H 4 (OH )2 
•CeH4(NH2>2. 

Imogen — AGFA compound not made public. 

Hydroquinone — ^p-Dihydroxy benzene, G 6 H 4 ( 0 H) 2 . 

Kachin — See pyrocatechin. 

Kodelon — See par(a)aminophenol. 

Meritol — A combination of pyrocatechin and p-phenylenediamine, C6H4(0H)2* 
CeH4(NH2)2. 

Metol (Elon; Genol; Monotol; Photol; Pictol; Rhodol; Salrapol; Veritol) — 

p-Methylaminophenol sulfate, H 0 C 6 H 4 (NI 1 CH 3) * 2112804 . 

Metoquinone — A combination of hydroquinone and metol base, C 6 H 4 ( 0 H) 2 * 
2C6H4(0H)(NHCH3). 

Monazol — See glycin. 

Monomet — p-Amino-o-cresol hydrochloride, CeH 3 (CH 3 ) (OH) (NH 2 ) • HCl ( 1 : 2 :5), 

Monotol — See metol. 

Neol— Aminosalicylic acid, C 6 H 3 (NH 2 )( 0 H)(C 02 H)( 5 : 2 : 1 ). 

Ncrol — See amidol. 

Orthamine — See ortho-phenylenediamine. 

Ortho-phenylenediamine (Diolene; Orthamine) — 1 , 2 -Diaminobenzene, 
C.H4(NH2)2. 

Ortol — A mixture of hydroquinone and o-methylaminophenol sulfate, C 6 H 4 ( 0 H) 2 -|“ 
CeH,(OK)iNUCn,)ilizSO,. 

Paraminol — A condensation product of hydroquinone and p-aininophenol. 

Par(a)aminophenol (Kodelon) — p-Aminophenol, usually sold as the oxalate or the 
hydro(;hloride salt. Free base: C 6 H 4 (OH)(NH 2 ); Kodelon: C 6 H 4 (OH)(NH 2 ) 11(^1. 

Paranol — See rhodinal. 

Para-phenyleiiediamine (Diamine-P; Diamol) — 1, 4-Diaminobenzene, 
C6H4(NH2)2. 

Para-phenylenediamine Hydrochloride (Diamine-H; P.D.H.) — 1, 4-Diarnino- 
benzene dihydrochloride, C 6 H 4 (NH 2 ) 2 *21101. 

P.D.H. — See para-phenylenediamine hydrochloride. 

Phenylenediamine — See para-phenylenediamine and ortho-phenylenediamine. 

Photol — See rnetol. 

Pictol — See metol. 

Pyrocatechin (Catechol; Kachin) — o-Dihydroxybenzene, C6H4(OH)2. 

Pyro — See pyrogallol. 

Pyrogallic Acid — See pyrogallol. 

Pyrogallol (Pyro; Pyrogallic Acid) — 1, 2, 3 -Trihydroxy benzene, CeH 3 (OH) 3 . 

Quinotol — See chlorohydroquinone. 

Reducin — 1 , 3, 5-Triamino-2-hydroxybenzenc trihydrochloride, C 6 H 2 (OH)(NH 2 ) 3 * 
3HCI. 

Rhodinal (Activol; Azol; Certinal; Citol; Paranol) — Sodium p-aminophenolate, 
G 6 H 4 (NH 2 )(ONa). Usually sold in the form of a solution. 

Rhodol — See metol. 

Rubinol — Undisclosed formula; probably a derivative of pyrogallol. 

Satrapol — See metol. 

Veritol — See metol. 
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TRADE NAMES AND CHEMICAL SYNONYMS OF DYES FOR SENSI- 
TIZING PHOTOGRAPHIC PLATES 


Trade Name Chemical Name 

Ethyl red 1, I'-diethylisocyanine iodide 

Pinachrome 1, l'-diethyl-6, 6'~diethoxyisocyanme bromide 

Pinaverdol 1, 1', 6-trimethylisocyanine iodide 

Sensitol green cf. pinaverdol. 

Pinacyanol 1, l'-dielhyl-2, 2'-carhocyanine iodide 

Sensitol red cf. pinacyanole 

Erythrosin Sodium salt of tetra-iodo fluorescein 

Orthochrome T 6, 6'-dimethyl-l, I'-diethylisocyanine iodide 
Kryptocyanine 1, l'-diethyl-4s 4'-carbocyanine iodide 
Dicyanine A 4', 2-dirncthyl-l, l'-diethyl-6, 6'-diethoxy-2, 

, 4'-<iarbocyanine iodide 

Neocyanine 1, l/-diethyl-8-(4-quinolyl ethiodide) methyl 

4, 4'-carbocyanine iodide 


Sensitizer for 
Green and yellow 
Green and orange 
Green and yellow 

Orange and red 
Orange and red 
Yellow-green 
Green 
Infra red 
Extreme red 


Infra red 


COMPARATIVE PHOTOGRAPHIC EMULSION SPEED RATINGS 


Holative 

Value 

Weston 

Scheincr 

II & D 

DIN 

American 

European 

American 

lujropean 

1 .00 

3 

14 


159 


7/10 

1.28 

4 

15 


200 


8/10 

1.63 

5 

16 


252 


9/10 

2.07 

6 

17 

23 

318 

1300 

10/10 

2.64 

8 

18 

24 

400 

1700 

11/10 

3.37 

10 

19 

25 

504 

2100 

12/10 

4.29 

12 

20 

26 

635 

2700 

13/10 

5.46 

16 

21 

27 

800 

3500 

14/10 

6.94 

20 

22 

28 

1000 

4400 

15/10 

8.85 

24 

23 

29 

1270 

5600 

16/10 

11.3 

32 

24 

30 

1600 

7200 

17/10 

14.4 

40 

25 


2020 


18/10 

18.4 

50 

26 


2540 


19/10 

23.3 

64 

27 

1 

3200 


20/10 


The tal)le must be used with caution because the various speed ratings, being 
based upon entirely dilierent principles, cannot be compared directly with each 
other. It must be borne in mind that an effective speed of a given emulsion de- 
pends upon the type and character of developer used in processing. 
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Characteristics and 

Special Properties 

Wide latitude and fine grain 
Wide latitude and fast 

Wide latitude for general work 

For extreme action 

Fast. Wide latitude 

Good contrast for general work 

Filter Factors 

Green 

Dark 

X-2 

•Sunx 

• rom CO io 

Abq 

o-o-oo • «o 

Light 

X-1 

•iiunx 

• cr)««- CO 

Xbq 

r-co<£> CO CO 

Red 

< 

•Sunx 




Orange 

e 


tOfO'cr CO ^ 

Ana 

is.'O- r- ■o- b- 

Yellow 

Medium 

K-2 

• 9 nnx 

CVJ lO 

cocvlco CM T-^ CO 

Xbq 

lO 

CO CM Tb 

Light 

K-1 

•Siinx 

CO 

CM^CM ^ T-^ CM 

AXiQ 

ir> c£> 

CM CM CM ^ CM 

Speed 1 

American 

Scheiner 

ua^sSun L 

h- CM b. - O CO 

T- CM T- CM ^ 

AL>a 

t-iOt- . -O- O 

CM CM CM CM CM 

Weston 

uo^jsSiinj^ 

CD CM CD CM CM CD 

T- CO 

Abq 

CD ■O- CD O rr CO 

r- CM T- in CM T- 

Mfr. 

aJfif-inaojaj 

o'lBUJixojcIdy 

100 

150 

100 

450 

150 

100 

jaaniocjnnBj\[ 

<<< < < < 

Type and Name 
of Film 

Orthochromatic 

Fine Grain Plena- 
chrome 

Super Plenachrome 

Plenachrome 

Super Plenachrome 
Press 

Supersensitive Plena- 
chrome 

Commercial Ortho- 
chromatic 
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Characteristics and 

Special Properties 

Very fast. Full color sensitivity 

Full color sensitivity. Very 
fast 

Fine grain and good con- 
trast 

Good contrast 

Very fast. Full color sensitivity 
Very fast. Full color sensitivity 

Fine grain and good contrast 
Extreme contrast 

Very fast. Wide latitude 

Fine grain. Good contrast 

Very fine grained and contrasty 
Very fast. Wide latitude 
Extremely fast 

Very fast. For night action 

Full color sensitivity 

Finer grained than panatomic 
Finer grained than panatomic 
Fine grain and good contrast 

Fine grain and good contrast 
Very fast. For night action 
Portrait and general work 

Fine grain for extreme enlarge- 
ment. Good contrast 

Good contrast for general work 
Extreme contrast for line work 

Filler Factors 

Green 

Dark 

X-2 

•8nnx 

rr fs. <o fv. lo . mv) 


rt (D (O CD • • CO CO CD r>.. N. 

Light 

X-1 

•Sunx 

cD'^co cn 


« * * # 

CO -cf r*- # * * ■» ID ID m to ^ lO coco 

Red 


•8unx 

CO C4 CO CO COCOtI-cO •<s- <N(N(NUDCV1 ■«1- 

^bg 

CD -«*• CD CD* ♦ ♦ * OOaOr-C» N. f.. OO 

#*«♦ »-• ■r-'i- T-T- 

Orange 

O 

•Siinx 

00 to CD 

r- r- T- 04 04 OJ OI 04 04 04 01 COCO 

Abci 

ID CO tO iD iD iD iD 

• •* * * * .... 

04 04 04 04* * * * COPOCOCD 04 CO 04 04 04 CO 04 ID lO 

Y ellow 

Medium 

K-2 

•Snnx 

'9- ID »D ^ iD »D iD tD iD iD iD ID lO 

-r- T- r- 0404 

Avq 

04 04 04 04 04 04C004 - 04 04 04 04 04 04 04 COCO 

Light 

K-l 

•8tinx 

040404 04 lDlD iDtDtOiDlD iDtO 

Abq 

CO to ■rr CO CD CD CD cD CD cD cD CD iD 

* «• 

T- T- T- T~* * « * 04CN04 04 -T- .-.-T-.-.- 0404 

Speed 

American 

Scheiner 

uaisSunj^ 

CN <N O) OOCDCD CDCD t- -CM ■ CD CO O CO v- CD CD CO 00 cD h- CD 

04 CN T- i-CNCN 04-1- 04 — .04CN 040404 — — 04 — — — 

Abq 

tT ^ — OCOCO OCO -CD • 00 CD CO ID CO Cn iO> CD — 00 O CO 

04 04 CN CN04 04 CV4— 04 — 04 CN 04 (N 04 — — 04 CN — 04 

Weston 

uoisaunjL 

00 

CD CD CN OCDCD OOCN CD CO O O CD 04 tT to O 00 CD 04 00 CD CD 

— — — — — — Tj-iO— —04, — — 

Abq 

ID CD 

tT CO (D’T^■<t^ 04— 00 Tj- O Tf O O Ti- CD 04 O CN 04 — 

<N CN — — CNCN — (N CDOOCN 04 (N — — 04 CN — — 

Mfr. 

08btuo6j9jJ 

o-piraixoaddy 

O O O OOO iDO OOiDOOO iD O O O O O iD iD O Oi 

iD tD O OiDiO — IDID040CDCXJ CO C30 C7) CJ) 4^ — 00 O* 

— — — — — — — COCO— — — — — 

j9jn'loojnuBp\[ 

3 3 D 3 

< < < <OQ OO OOOOUUJ uJUJUJixIliJUJUJUJ UJUJ 

Type and Name 
of Film 

Superpan Portrait 
Supersensitive Pan- 
chromatic 

Isopan 

Commercial Pan- 
chromatic 

X-F Panchromatic 

X-F Pan Press 

Fine Grain Pan- 
chromatic 

Pan Process 

Superior Panchro- 

matic 

Fine Grain Parpan 
Micropan 

XL Pan 

Super XX 

Super X Panchromatic 
Supersensitive Pan- 
chromatic 

Kodak Plus-X 

Panatomic-X 

Panatomic 

Kodak Panatomic 
Panchro-Press 

Portrait Panchromatic 
Safety Panatomic 

Commercial Pan- 
chromatic 

Panchromatic Process 


'* Exact factors for cut film vary with different batches and are supplied by the manufacturer in each package. 
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X-filters not recommended. # Exposure reading in minutes. § With 1A filter and photoflood or photoflash lamp. 

^ Without or with matte base for retouching. t With dark yellow filter. t With filter recommended by manufacturer. 
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LABORATORY ARTS AND RECIPES 

PLATINUM (Courtesy J. Bishop and Co. Platinum Works, Malvern, Pa.) 


1. Purposes for which 
A — Fusions 

1. Fusions with sodium carbonate or 
fusion mixture. 

2. Fusions with sodium carbonate and 
sodium nitrate or nitrite. 

3. Fusions with sodium borate or 
sodium metaphosphate. 

4. Fusions with alkali bifluorides. 

5. Fusions with alkali or alkaline earth 
chlorides. 

6. Fusions with alkali bisulfates. 

Loss of weight of the platinum 
amounts to only a fraction of a 
milligram in case 1 and is prac- 
tically nil in case 4. Nitrates or 
nitrites in the fusion mixture (case 
2) cause heavier losses of platinum, 
but under the usual laboratory 
conditions these are not likely to 
exceed 1-2 mg. Borax is inert to 
platinum and sodium metaphos- 
phate attacks the rnetal only at very 
high temperatures or under reducing 
conditions. Alkali chlorides and 
alkaline earth chlorides attack the 
metal above 1000° C. in the presence 
of air which liberates chlorine from 
the fused salt; in a neutral atmos- 
phere they are inert. Alkali bisul- 
fates attack platinum slightly above 
700° C.; the attack is diminished by 
addition of ammonium .sulfate. 

In all cases except case 4, traces 
of platinum should be looked for in 
the solutions when making accurate 
analyses; the platinum is precipi- 
tated with the hydrogen sulfide 
group. 

B — Evaporations 

1. Evaporations with sulfuric acid 
with or without hydrofluoric acid. 

2. Evaporations with hydrofluoric acid. 

3. Evaporations with hydrofluoric and 
nitric acids in the absence of halides, 
especially chlorides. 

4. Evaporations with hydrochloric acid 
in the absence of oxidizing agents 
which yield nascent chlorine. 

5. Evaporations with alkali hydroxides 
or carbonates to avoid contamina- 
tion of the solution with silica, etc. 

6. Evaporations with sodium peroxide 
solutions (cf. II. C. 6). 


Platinum can he used 
C — Ignitions 

1. Ignition of barium sulfate. 

2. Ignition of alkaline earth carbon- 
ates, oxalates, etc. 

3. Ignition of sulfates of metals which 
are not readily reducible. 

4. Ignition of oxides which are not 
readily reducible, e. g., AI 2 O 3 , 
MgO, BaO, CaO, SrO, TiO^, ZrOz, 
ThOz, M 0 O 3 , WO 3 , Ta^Os, CrzOj, 
Mn 304 , and in the absence of car- 
bonaceous matter ZnO, G 03 O 4 , 
NiO, CdO. 

5. Determination of ash in organic 
materials, e. g., coke, coal, plants. 

The carbonaceous matter should 
be burnt oil at as low a temperature 
as j^ssible with free access of air to 
avoid danger of contamination of 
the platinum with sulfur, phosphor- 
us, iron, etc., derived from re- 
duction of sulfates, phosphates, iron 
compounds, etc., present in the 
material. 

6. Determination of volatile matter in 
fuels. Here the maintenance of a 
non-oxidizing atmosphere is essen- 
tial to prevent loss of fixed carbon 
hence there is a greater danger of 
contamination of the platinum, 
especially when the fuel is rich in 
sulfur or phosphorus compounds. 

D — Electrolytic Operations 

1. As an anode in most electrolytes 
except strongly acid chloride solu- 
tion. 

2. As cathode for the deposition of 
metals from acid, alkaline or am- 
moniacal solutions. For the deposi- 
tion of zinc, gallium and bismuth, 
the platinum should first be copper- 
plated to prevent superficial eJloying 
with the deposited metal. 

Atmospheres in Which Platinum 
Can Be Heated: 

1. Air, nitrogen and oxygen up to the 
melting point of platinum. 

2. Oxides of nitrogen. 

3. Bromine and iodine vapor. 

4. Hydrogen, carbon dioxide. 
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2, Conditions Under which Platinum is Attacked 


A — By Heating in Atmospheres Con- 
taining the Following Gases: 

1. Ammonia : the surface becomes dark- 
er, less lustrous and soon develops 
pores and a crystalline appeareuice. 

2. Sulfift* dioxide: sulfur trioxide is 
formed and the platinum surface 
becomes coated with platinous sul- 
fide. 

3. Chlorine: the metal becomes con- 
verted into a mass of crystals due 
to the alternate formation and" de- 
composition of platinous chloride. 

4. Volatile chlorides especially those 
which readily decompose. 

5. Highly carburetted gases and va- 
pors; the rnetgJ disintegrates, possi- 
bly with the formation of PtC 2 , and 
becomes very brittle. Hence platin- 
um ware should never be heated 
in the reducing zone of a gas flame. 

B — By Heating in the Following 
Liquids : 

1. Aqua Regia. 

2. Hydrochloric acid and oxidizing 
agents. 

3. Concentrated sulfuric acid. The 
action is extremely slow and, for all 
laboratory purposes, negligible. 

4. Concentrated phosphoric acid. Here 
again the action is noticeable only 
after very prolonged heating. 

C — By Heating in the Following 

Solids, Their Fusions or Vapors; 

1. Sulfur, selenium and tellurium. 
The action of sulfur vapor is very 
slow, 6uid prolonged heating is 

CLEANING 


required to produce einy serious 
effect; selenium and tellurium 
readily combine with platinum. 

2. Phosphorus, arsenic and antimony. 
Combination with platinum occurs 
readily at a red heat. 

3. Magnesium pyrophosphate above 
900“ C. 

4. Silica and borax at high temper- 
atures. 

5. Molten lead, zinc, tin, bismuth, 
silver, gold, or copper or mixtures 
which form these metals by re- 
duction. 

6. Fused alkali oxides and peroxides, 
and, to a smaller extent in the 
presence of air, alkali hydroxides. 

7. Fused nitrates. The action is 
intensified by the presence of 
alkali hydroxides or carbonates but 
in no case is it very severe (see 
I. A. 2 el seq.). 

8. Phosphorus pentoxide or phos- 
phoric acid. The action is relatively 
small. 

9. Fused cyanides. Platinocyanides 
are formed. 

10. Iron oxide above 1200° C. Oxygen 
is liberated and the iron combines 
with the platinum. 

11. Silica, silicates, alumina and mag- 
nesia above 1600“ G. At lower 
temperatures no action occurs. 

12. Fused alkali and alkali chlorides in 
the presence of air at 1000“ C. or 
above (see I. A. 5). 

13. Lead and bismuth oxides above 
1250“ C. 

PLATINUM 


(Reprinted by permission of the Baker Platinum Works, Newark, N. J. 


Every careful analyst of necessity 
uses deM utensils. The habit of cleaning 
and polishing platinum ware immediate- 
ly after using is easily formed, and re- 
pays the user with increased confidence 
in his work as well as with the prolonged 
life of the article. 

The loosening effect of the Bunsen 
flame upon the surface of platinum 
exposed to its action produces the 
familiar gray appearance which cannot 
be removed except by burnishing. Rub- 
bing the surface of platinum with moist 


sea sand (round grains only), applied 
with the finger, serves to remove niost 
impurities and to polish the metal, with- 
out material loss in weight. 

Fusing bisulphate of potash or borax 
in the vessel and then boiling in water 
and polishing as above with sand is 
recommended by Gmelin. When it is 
desired to clean the outer surface of 
vessels in this manner, they must be 
placed in dishes of sufficient size to allow 
the fused flux to envelope completely 
the article to be cleaned. 
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Sodium amalgam possesses the proper- 
ty of wetting platinum without amaJga- 
mating with it, even when other metals 
are purposely added to the amalgam. 
This substance is, therefore, useful for 
effecting a quick and thorough cleansing 
of platinum. The amalgam is gently 
rubbed upon the metal with a cloth and 
then moistened with water, which 
oxidizes the sodium and leaves the 
mercury free to alloy with foreign metals. 
The mercury is then wiped on and the 


article cleaned and polished with sand, 
as above described. 

If the existence of a base metal alloyed 
with the platinum is suspected, immerse 
the article in question first in boiling 
HCl for a few minutes; then, after 
thoroughly rinsing with clean water, 
in boiling HNO3 free from chlorine. If 
the article is unaffected in weight or 
appearance, and the acid baths fail to 
gi ve reaction for base metals, the absence 
of such is assured. 


PERMANENT MARKING OF GLASS AND PORCELAIN VESSELS. 
(Reprinted from The Chemist- Analyst, J. T. Baker Chemical Co., Phillipsburg, 
N. J., publishers, by permission.) 


According to H. G. IsbeU (Vol. 20, 
No. 3, p. 20, 1931) a good ceramic ink 
can be made from the following; 1 part 
K2CO3, 1 part Na2B407, 2 parts PbO, 
2 parts Co (NO3 )2 or other salt of cobalt. 
Grind this mixture in a mortar to a fine 
powder (dry if necessary). Mix in- 
timately with a mixture of 4 parts 
copaiba balsam, 1 part clove oil, and 1 
part lavender oil; if these oils are not 
available raw linseed oil may be used in 
place of the oil mixture. The amount of 
oil used should be such that the mixture 
will run slowly from a pen. The desired 
markings are made on a clean surface 
which is then warmed gently over a flame 
to dry the oil and prevent cracking in 
the final heating. The place where the 
marking has been made is then heated 
slowly by holding against the side of a 
flame at a tangent and the article 
rotated slightly. The marking first turns 
black due to the carbonization of the 
oil after which it will begin to glow red. 
At this point the article is removed from 
the flame and allowed to cool slightly 
after which it is reheated until the mark- 
ings, not the glass, begin to glow. The 
marking thus obtained presents a 
smooth and shiny surface, blue in color, 
which cannot be removed by mechanical 
or the usued chemical means. 

Robbins (The Chemist-Analyst, Vol. 
18, No. 1, p. 18, 1929) gives the follow- 
ing directions for the marking of glass- 
ware by lead etching. — (1) Take a 
quantity of PbO or Pb304, break up all 
lumps to a fine powder, place in a dish, 
and warm slightly over a flame to remove 
traces of moisture. (2) The glass to be 
etched must be free from finger prints, 
moisture, or OTease. (3) An ordinary 
rubber stamp naving the desired letter- 


ing and an ordinary stamp pad are used. 
Stamp the wording on the part to be 
etched, shake a small quantity of the 
lead oxide over the wording, and brush 
off the excess lead oxide with a camel’s 
hair brush. The ink from the stamp pad 
acts only as a binder for the oxide. (4) 
Run the piece of glassware through the 
flame until the oxide has a glassy ap- 
pearance. In some cases the wording 
may become black due to the formation 
of a higher oxide of lead by the use of the 
oxidizing part of the flame. This higher 
oxide may be removed by holding in the 
extreme upper part of the flame, and 
burning the oxide off, leaving a clear 
etching. (5) Care must be taken to 
avoid too hot a flame as this has a 
tendency to spread the lead. 

Matthews (The Chemist-Analyst, Vol. 
18, No. 1, p. 22, 1929) prepares a mark- 
ing ink for chemical porcelain as follows: 
— 18.8 grams of commercial, black 
cobalt oxide, 1.2 grams of bismuth sub- 
nitrate, 15 cc of turpentine, 15 drops of 
Dresden thick oil. This mixture is ground 
together and applied to the porcelain 
with a pen. The porcelain is then heated 
slowly to evaporate the liquids and 
finedly ignited. 

Gifford (The Chemist- Analyst, Vol. 
18, No. l,p. 16, 1929) recommends that 
apparatus, flasks, test tubes, beakers, 
etc., which are used daily in making 
routine analyses be marked with a good 
grade of automobile enamel of any de- 
sired color. The marking is placed on the 
etched circle with either a marking brush 
or a tooth pick. Wlien it is desired to 
remove the marking it is first scraped 
with a knife and finally washed with 
carbon tetrachloride or other suitable 
solvent. 
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Hirsch {The Chemist-Analyst, Vol. 19, 
No. 1, p. 18, 1930) finds that permanent 
identification marks, superior to those 
often written with blue wax pencils, 
may be made on laboratory ware, such 
as crucibles, evaporating dishes, etc., 
with ordinary blue black ink, using a 
pen as a marker. The surface to be mark- 
ed is wiped dry and the desired chiirac- 
ters made conveniently with a fountain 
pen, using sufficient ink to give a con- 
tinuous opaque film. After allowing the 
ink to dry, the surface is gradually 
ignited over a Meeker burner, finally 
bringing the flame to bear directly upon 
the configurations until fused into the 
surface or glaze. A successful marking is 
reddish brown, smooth, homogeneous, 
and without any appearance of external 
roughness. This method was applied to 
marking tare weights on pyrex beakers 
used as drying dishes, thereby obviating 
continual reweighing. During the igni- 
tion to fuse in the numerals, the beakers 
lost about H milligram in weight; 
allowance, therefore, was made in mark- 
ing. The marked weights themselves 
serve as identifications. A similar pro- 
cedure is employed by Liebschultz 
{ibid. No. 9, p. 11, 1914). and by Baker 
(ibid. No. 7 ) for the marking of crucibles 
except that they recommend the addi- 
tion of a trace of platinum chloride to the 
ink used in mar^ng. 

Schollenberger {The Chemist- Analyst, 
Vol. 18, No. 1, p. 17, 1929 ) recommends 
that porcelain and silica ware be marked 
with platinum. According to his pro- 
cedure, about one decigram of scrap 
platinum is dissolved in aqua regia in a 
small porcelain crucible and the solution 


evaporated to dryness. About 1 cc of 
lavender oil is added and the mixture 
stirred until permanently mixed. The 
ware to be marked is warmed slightly 
and the mixture applied with a rubber 
stamp or thinly painted on with a fine 
brush, sharpened match, or something 
of the kind. The ware is then gently 
heated to burn off the oil and strongly 
ignited to fuse the metal into the surface, 
producing a distinct black mark. If 
applied too thickly the characters may 
be blurred, or may be a metallic mirror 
less distinct than the black deposit. If 
the marking ink becomes gummy after 
long keeping, it may be thinned with a 
little more of the oil. 

Temporary marks may be made on 
glass or porcelain by writing with a 
graphite pencil on a ground or sand- 
blasted portion. Glassware is often 
furnished with a small sandblasted label 
for such markings, but often the sand- 
blasting is so poorly done that a legible 
result is difficult to produce. By the use 
of a discarded piece of alundum ware, a 
good ground surface is easily made on 
glass or porcelain; the edge of the alun- 
dum is wetted with water and rubbed 
with short firm strokes at the place de- 
sired. Surfaces so ground take pencil 
more readily than a sandblasted label 
and the mark is more readily erased with 
a rubber eraser when desired. Even por- 
celain crucibles thus marked may be 
ignited and the mark survive several 
ignitions but ink is better for this pur- 
pose. Ground surfaces thus produced 
have not been found to increase liability 
to breakage on heating. 


CLEANING MIXTURES FOR CHEMICAL GLASSWARE AND PORCELAIN 


The commonly employed chromic 
acid cleaning mixture which may be 
used repeatedly until the crystals have 
disappeared and the solution assumes a 
greenish tinge, is prepared by mixing 
with the usual precautions 800 cc of 
crude, concentrated sulfuric acid with 
500 cc of a saturated solution of 
potassium dichroraate in water. 

Potassium dichromate, the active 
material in the ordinary dichromate- 
sulfuric acid cleaning mixture, leaves the 
by-products potassium sulfate and 
chromic sulfate which gradually ac- 
cumulate leaving the mixture worthless. 


If heat has been applied to hasten the 
action or to evaporate any water which 
has been absorbed, the chromic sulfate 
sometimes adheres so firmly to the 
apparatus which is being cleaned that 
it can only be removed with difficulty. 
Various solutions have been devised to 
replace it. Trisodiura phosphate as a 
possible laboratory detergent has been 
investigated and has much to recom- 
mend it. A 15% solution, heated to 
about 70®C. may be used for cleaning 
burettes and other volumetric glassware 
with satisfactory results. 

Mathers {The Chemist- Analyst, No. 
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13, p* 10, xl915) recommends placing 
the glass or porcelain apparatus in a 
large evaporating dish containing hot 
sulfuric acid and a little nitric acid. If 
the apparatus is not completely im- 
mersed in the hot acids, it is turned after 
a few minutes so that the cleaning solution 
comes in contact with every part. The 
acids should he kept very warm hut not 
hot enough to evolve sulfur trioxide or 
to distil out the nitric acid. The solution 
is permanent except that sufficient nitric 
acid must he added from time to time 
to keep it white or at least yellow in 
color rather than hlack. This mixture 
has heen found especially useful in 
cleaning dyes, gums and waxes from 
glassware. A thin fJrn like a dye will he 
removed almost instantly, but the re- 
moval of masses of organic material 
recjtiires longer treatment. 

Gihbs {The Chemist- Analy sty Vol. 20, 
No. 4, p. 17, 1931) describes a material 
which effectively cleans glassware in 


a minimum of time and which works 
effectively in cold water. It is prepared 
as follows. Take a 10 oz. cake of a good 
grade of cleaning and polishing grit cake 
soap, such as “Bon Ami” and pulverize 
it to a powder with a mortar and pestle. 
Cut a 12 oz. cake of a good grade of 
rosin laundry soap, such as “Octagon,” 
into thin slices and add just enough wa- 
ter to cover the mass. Slowly heat on a 
hot plate until the soap has dissolved in 
the water and a clear solution results. 
Add this liquid soap mixtiu’e to the 
powdered grit cake in a beaker or earth- 
en jar, stirring the mixture well. Allow 
to stand over night or until the resulting 
mixture has solidified into a soft mass. 
This mixtime can then be applied to the 
wet glassware in the usual manner with 
a brush or the hands, scrubbing thor- 
oughly and finally rinsing in running 
water. It is only necessary to add small 
quantities of water from time to time to 
keep the mixture at the proper con- 
sistency. 


REMOVAL OF MARKINGS FROM LABORATORY PORCELAIN 


It is often desirable to change the old 
markings on porcelain beakers or evap- 
orating dishes. Cox {The Chemist- 
Analysty Vol 19, No. 4, p. 22, 1930) 
describes a method for removing such 
markings leaving a clean, easily remark- 
ed surface. It consists merely of washing 
the old marks with hydrofluoric acid 
solution and washing the excess acid off 
as soon as the mark is removed. The 
hydrofluoric acid is easily applied with 


a rubber policeman on the end of a 
glass stirring rod. The acid attacks the 
markings before it does the porcelain, 
but if the acid is left on longer than 
necessary to remove the marks, the 
porcelain may become etched. The same 
process may be used to make a surface 
on new porcelain so that it will take ink 
easily and not allow the ink to run in 
burning. 


INK REMOVERS 


Mathews {The Chemist-Analyst, Vol. 
18, No. 1, p. 22, 1929 ) suggests the follow- 
ing procedure for the removal of ink 
from paper or cloth. An alkali hypo- 
chlorite is first applied to the ink to be 
removed, followed by an application of 
dilute acid. To remove red ink stains, 
cover the spot with concentrated po- 
tassium permanganate solution for five 
minutes. Then place the material in an 


oxalic acid solution until the perman- 
ganate spot disappears. A rather con- 
centrated solution of sodium bicarbonate 
may be used to neutralize the oxalic 
acid. Wash the material thoroughly with 
water. Repeat the process if the stain is 
not completely removed. Black ink 
stains may be removed in a similar 
manner. Always wash well with fresh 
water after using these solutions. 


PURIFICATION OF MERCURY 


The purest mercury is obtained by 
special methods of distillation, a de- 
scription of which is beyond the scope 
of this book. The reader is referred to tne 
description of a method by Booth and 
Jones {Jour. Ind. Eng. Chem., 19, 104, 


1927). But for many laboratory uses 
one of the following methods will yield 
a material of sufficient purity. If the 
mercury is very dirty an initial purifica- 
tion can be made by filtering thrcmgh a 
dry filter paper having several pin-holes 
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at the apex; or it may be squeezed 
through the pores in a piece of clean 
chamois skin. 

(а ) Mercury is shaken in a separatory 
funnel with a paste of concentrated 
sulfuric acid and mercurous nitrate, 
after which it is separated, washed with 
water, separated from the water, poured 
into a porcelain evaporating dish, the 
last visible traces of water removed with 
a clean blotter or piece of filter paper, 
and then dried in an oven at 100-10°C. 

(б) Mercury is placed in a glass or 
porcelain beaker, then covered with a 
layer of nitric acid (10 cc concentrated 
acid diluted with 90 cc of water) and 
air bubbled through the mercury layer 
for about 24 hours, after which it is 
seppated, washed, and dried as describ- 
edf in part a. 

(c) Mercury is allowed to spray from 
a funnel, with a capillary point, into an 
aqueous 10% sodium hydroxide solution 
contained in a glass tube one inch in 
diameter and about three feet in length. 


which is held in a vertical position and 
which has fused to its lower end a smaller 
diameter tube bent so as to form a U- 
tube and of a length somewhat more 
than 1/13.6 the length of the aqueous 
column in the large tube. A small 
amount of mercury is poured into the 
U-tube and this supports the colunan of 
aqueous solution above it in the large 
diameter tube. The open end of the 
small tube is bent over at the top (but 
for only a very short distance to prevent 
its acting as a syphon) to form a con- 
venient delivery for the mercury. As the 
mercury enters the large diameter tube 
it falls to the bottom of the U-tube and 
over-flows through the small tube. After 
several successive passages through the 
column of sodium hydroxide solution, the 
mercury is passed in the same manner 
through dilute nitric acid (10 cc con- 
centrated nitric acid and 90 cc of water), 
and finally several times through dis- 
tilled water, after which it is dried as 
described in method a. 


DESICCATOR LID LUBRICANT 


Case (The Chemist- Analyst, VoL 21, 
No. 2, p. 23, 1932) recommends the 
following preparation as an economical 
and efficient lubricant for desiccator lids. 
Two grams of dry soap powder are added 
to 100 cc of medium grade lubricating 
oil. The mixture is heated to 150-200°C. 
(300-400°F. ) with stirring for a few 


minutes until the solution is complete. 
Twenty grams of paraffin wax are then 
added with stirring, thus forming a stiff 
jelly which is not subject to the usual 
room temperatures. The addition of the 
paraffin produces a smoother grease 
which permits a desiccator lid to slide 
easily even under considerable vacuum. 


STOPCOCK LUBRICANT 


Meloche and Frederick (Jour. Amer. 
Chem. Soc. 54, 3264, 1932) describe the 
preparation of a stopcock grease which 
18 not affected by many organic solvents 
and in which most other greases are 
soluble. It is prepared as follows. A thick 
paste is prepared by mixing 25 grams of 
anhydrous glycerol, 7 grams of dextrin, 
and 3.5 grams C. P. d-mannitol, then 
heating until the mixture just begins 
to boil and cooling to room temperature 
with stirring. The viscosity of the mix- 
ture can be increased by the addition 
of more dextrin and the fluidity can be 
increased 1^ the addition of more 
glycerol. The grease is suitable 
for use with the following solvents: 
acetic anhydride, acetophenone, ben- 
ZEddehyde, nenzene, bromobenzene, car- 
bon disulfide, carbon tetrachloride, 
chlorobenzene, tetrachloroethane, cyclo- 
hexane, ethyl acetate, ethyl acetoacetate. 


ethyl bromide,’ ethyl carbonate^ 
ethylene bromide, ethylene chloride, 
methyl acetate, methylaniline, nitro- 
benzene, nitromethane, petroleum ether, 
diphenyl ether, toluene, o-toluidine, 
turpentine, and o-xylene. It is not suit- 
able for use with aniline, acetic acid, 
ferf-arayl alcohol, benzyl alcohol, n- 
butyl ^cohol, fcrf-butyl alcohol, ethyl 
alcohol, methyl alcohol, diethylamine, 
ethylene chlorohydrin, ethylene glycol, 
formic acid, propionic acid, pyridine, 
quinoline, water, and solvents containing 
water. 

Sh^herd and Ledig (Jour. Ind. and 
Eng. Chem. 9, 1059, 1927) have develop- 
ed several different stopcock greases of 
the following compositions, (a) For high 
vacuum work requiring a viscous lubri- 
cant, 31 parts pale crepe rubber, 24 parts 
white vaseline, 5 parts paraffin (melting 
point 36°G.). (b) For general laboratory 
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'ises, 6 parts pale crepe rubber, 7 parts 
v^aseline, 1 part paraffin, (c) A light 
grease for volumetric burette cocks 
where easy manipulation is desired, 10 
parts smoked sheet or peJe crepe rubber, 
18 parts white or yellow vaseline, 1 part 
paraffin (melting point 30°C. ) The mix- 


ture of the respective ingredients is 
heated to 155°C. for 190 hours with 
continuous stirring, then poured into 
2-ounce ointment cans, a small portion 
to each can and chilled on ice immediate- 
ly. After aging for 10 days the grease is 
ready for use. 


LABORATORY CEMENTS 


Litharge-glycerol cement is prepared 
by adding sufficient litharge to a mixture 
of six parts commercial 95% glycerol 
(glycerine) with one to three parts of 
water to form a paste of the desired 
consistency. Inert materials such as 
iron oxide, sand, or Fuller’s earth are 
often added to retard the setting time 
and to prevent cracking. This cement 
is fairly acid resistant. 

Jackson {The Chemist- Analyst^ Vol. 
20, No. 2, p. 23, 1931 ) prepares a general 
laboratory cement from the following 
materials: 1 part or 25 grams of asphalt, 
6 parts or 150 grams of rosin, 3 parts or 
75 grams of rubber, and 1 part or 25 cc 
of turpentine. Mix the rosin and asphalt, 
heat with a small flame and then add 
the rubber (tm old inner tube is satis- 
factory). The mixture is heated at as 
low a temperature as possible to keep 
it fluid and until nearly all the rulffier is 
melted, which requires about two or 
three hours. The turpentine is then add- 
ed and the heating continued two or 
three hours or until the mass becomes 
homogeneous. It is best to heat in a large 


beaker as there is a tendency to frothing 
and it should be stirred at intervals of 
fifteen minutes. The cement may then 
be cast into sticks for convenient use. 
The cement is applied (to dry surfaces 
only) by holding in a small flame untfl 
it liquiues or catches fire; it is then 
applied directly. This cement is satis- 
factory for an adhesive to make gas 
tight joints as well as other uses where it 
is desired to stick two objects together. 
It is not affected by chemical reagents 
in moderate concentrations. The formula 
above gives a pliant cement that is some- 
what sticky when cold; it does not ad- 
here to the fingers when touched. A 
harder and less pliant cement may be 
made by increasing the amount of rosin. 

Matthews {The Chemist- Analyst, Vol. 
18, No. 1, p. 22, 1929 ) suggests a cement 
for porcelain, metals or stoneware. 
Casein is soaked in an equal weight of 
water for two hours during whkb time 
the casein swells but does not dissolve. 
At the end of this time, sodium silicate 
and lime are stirred in and the cement is 
ready for use. 


LACQUER 


Taylor {The Chemist-Analyst, Vol. 20, 
No. 4, p. 10, 1931 ) finds that an excellent 
label lacquer and general utility cement 
may be prepared from the pyroxylin 
handles of discarded tooth brushes. The 
bristled end is broken off and the handle 
dissolved in enough of a solvent such as 
butyl acetate, acetone, or ether-alcohol 
to give a glycerine-like consistency. 
About 300 cc of solution usually results. 
The color of the original handle is un- 


important since even the darkest ones 
give an almost colorless film. The lacquer 
so prepared is not only useful for pro- 
tecting labels but has been used success- 
fully for sealing leaks in apparatus, 
notably vacuum distillation, and sealing 
f)ottles against moisture. It is a good 
library paste since it does not wrinkle 
paper, and it may also be used to cement 
pieces of glass together. 


TEMPERATURE SENSITIVE PAINTS 


Paper impregnated with temperature 
sensitive paint will change color when 
heated by a flame, electric spark, etc. 
Such paper is suitable for use in record- 
ing systems, for application to bearings, 
on condensers to indicate if sufficient 
water is being used for cooling, and other 
readily suggested uses. Any one of the 


following four mixtures is suitable for 
this purpose. (1 ) One part by w^ eight of 
cuprous iodide and 1 part of mercuric 
chloride are ground to a fine powder and 
mixed with a thin, light colored, non- 
acid oil or spirit varnish. It is applied to 
a surface with a brush (do not apply to 
aluminum). The color is bright red be- 
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low 130°F. at which temperature it 
begins to darken, becoming noticeably 
darker at 135°F. and at 145°F. the color 
is maroon; at 155°F the color changes to 
a light chocolate, to a dark chocolate at 
160°F, and at 212®F it is black. Decom- 
position begins at 300°F. 

(2) Aniline hydrochloride 9.8 grams. 


potassium nitrate 8.0 grams, €md water 
100 cc. 

(3 ) Nickel nitrate 5.0 grams, sodium 
thiosulfate 3.9 grams, sodium nitrate 
1.0 grams, \% gelatin solution 5 cc, and 
water 100 cc. 

(4) Gelatin 10 grams, sodium chloride 
5 grams, phenolphthalein 0.5 grams, and 
water 100 cc. 


BLACK ACID PROOF STAIN FOR WOOD 


Kiskadden (The Chemist- Analyst Vol. 
20, No. 3, p. 17, 1931) gives the follow- 
ing formula for an acid proof stain for 
wood. Solution No. 1: Iron sulfate 4 
parts, copper sulfate 4 parts, potassium 
permanganate 9 parts, and water 83 
arts. Solution No. 2: Aniline 12 parts, 
ydrochloric acid 18 parts, and water 
70 parts. Apply two coats of No. 1 ; the 
second coat being applied as soon as the 
first has dried. Rub off the excess of the 
last coat when dry and apply two coats 
of No. 2. Dry thoroughly and apply a 
coat of linseed oil using a cloth. The color 
develops into an ebony black in a few 
hours. The surface may be washed with 
soap and water. One hundred cc of No. 1 
will cover approximately 20 sq. ft. of 

DRESSING WAX FOR 
Melt 450 grams of paraffin on a water 
bath, cool to 60°C., add 340 cc of kero- 


surface; 50 cc of No. 2 will cover approx- 
imately 20 sq. ft. of surface. 

According to the U. S. Bureau of 
Chemistry the same results are obtained 
by an application of the following two 
solutions. No. 1: Copper sulfate 125 
grams and potassium chlorate 125 grams 
are dissolved in 1000 cc of water. No. 2: 
Aniline hydrochloride 60 grams and 
hydrochloric acid (sp. gr. 1.20) 90 cc 
are dissolved in 500 cc of water. Appli- 
cation : Paint the wood first with solution 
No. 1 and as soon as it dries sufficiently, 
apply a coat of solution No. 2; allow to 
dry for several hours. Wash with hot 
water and repeat the operations until 
the color is a dark green. Finish by rub- 
bing with raw linseed oil until a jet black 
surface is obtained. 

ALBERENE DESK TOPS 
sine with constant stirring, and then add 
340 cc of gasoline. 


HEAT FILTERS 


Either of the following two solutions 
may be employed to prevent heat rays 
from passing, and permit light rays to 
pass through. They are used in glass 
cells being placed between the source of 
artificial light and other parts of the 
optical apparatus. Solution No. 1: cop- 


per sulfate 0.5 gr^ms, water 100 cc, emd 
sulfuric acid 1 drop. Solution No. 2: 
ferrous ammonium sulfate 20 grams, 
water 100 cc, and sulfuric acid sufficient 
to clear the solution or about 5 drops. 
These solutions are stable for about two 
weeks. 


ELECTRICAL POL^ 
Dipping the ends of the two wires into 
a dilute solution of sulfuric acid or of 
salt will produce about the negative 
terminal a larger number of bubbles of 
gas than appear at the positive terminal. 

Another method is to cut strips of 
filter paper and then immerse them in a 
solution of sodium chloride containing 

PRESERVATIVE 
Eing*s fluid for the preservation of 
algae consists of the following mixture: 
50 grams of distilled water, 0.5 ^ams of 
glacial acetic acid, 0.2 grams of copper 
nitrate crystals, 0.2 grams of copper 


ITY INDICATORS 

a few drops of phenolphthalein indicator; 
the strips thus prepared are then dried. 
When ready for use, they are moistened 
with water and the terminal wires are 
touched to the paper strips. A pink 
coloration appears at the point of con- 
tact with the negative terminal. 

FOR ALGAE, etc. 
chloride crystals, and 50 grams of cam- 
phor water prepared by allowing a lump 
of camphor to stand in distilled water for 
a few days. 
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FORMULAS AND PROPERTIES OF DENATURED ALCOHOLS 

The information (dven in the tables on denatured alcohols has been compiled from information fur- 
nished by Dr. Carl Haner of the Publicker Commercial Alcohol Company, J^hiladelphia, Pa., and from 
the publication ALCOHOLS AND SOLVENTS, copyright 1936 by the Publicker Commercial Al- 
cohol Co.; reprinted by permission of the publishers. Cf. also Appendix to Regulations, No. 3 (1939); 
Supt. of Documents, Washington, D. C. 

Because of its use in beverages, nearly every country has considered alcohol a 
proper article for taxation and government control. The tax on alcohol is usually 
high so that the cost of pure alcohol is far above the cost of actual manufacture. 
In the United States of America, alcohol which has not been denatured is subject 
to the Internal Revenue Tax except to Colleges, Chari tal)Ic Institutions, Scientific 
Research Laboratories, Hospitals and Sanitariums, which institutions may obtain 
Tax-free Permits upon application to the Department of Internal Revenue. Alcohol 
which is intended for industrial purposes is not subject to this high tax, but to make 
possible the removal from taxation it is necessary to render the alcohol unfit for 
beverage purposes. Such non-beverage alcohol is termed denatured alcohol. 

Under the regulations of the Department of Internal Revenue, ethyl alcohol may 
be denatured with a wide variety of materials which render the alcohol unfit for 
bevcirage pmposes. Each formula of specially denaiured alcohol has its approved 
uses and in many cases the formula has been devised particularly for one exacting 
tyxie of industry. Sales of specially denatured alcohol are permitted only to those 
who have qualified under Internal Revenue Regulations and who hold the permit 
indicating authorization for use in specified processes. Certain types of denatured 
alcohol, which have been rendered unfit for beverage purposes by the addition of 
denaturants prescribed by the Department of Internal Revenue, may be purchased 
for manufacturing requirements, for anti-freeze purposes, or for any other legitimate 
use by the general public without the necessity of obtaining any form of permit. 
Dealers selling completely denatured alcohol must keep accurate records of receipts 
and sales including serial numbers, which must be available to authorized govern- 
ment officers at any time. 

In the tables which folAw, the formulas, their numbers, and authorized uses, are 
set by the United Statp Government. They are the only ones that can be used by 
manufacturers in the United States. These are changed from time to time but at no 
set interval. The Government can make changes at will either for the benefit of the 
manufacturers of new products or for the protection of the revenue. In the past, 
changes have not been numerous but an attempt is being made at the present time 
to reduce the number of available formulas. If this proves feasible, some major 
changes may be expected in the near futurS. 

The values in the table, giving specific gravity and weight per gallon of the specially 
denatured alcohols prepared from 190° proof alcohol, are those determined by the 
U. S. Bur. of Standards. The specific gravity is “true specific gravity,” i.e., all 
weighings are corrected for the buoyancy of the air. It was necessary, therefore, 
to change these values to “apparent specific gravity” before they could be multiplied 
i)y the weight of a gallon of water (8.32823 pounds in air at 15.6°C.) to give the weight 
of a gallon of alcohol at the same temperature. The magnitude of tliis correction to 
specific gravity is as follows: 

True specific Apparent Specific 

gravity at Correction gravity at 

iH.6715.6°C. 15.6715.6°C. 


0.70 -0.00035 0.69965 

0.80 -0.00023 0.79977 

0.90 -0.00012 0.89988 

The type of shipping container suitable for transportation of the various denatured 
alcohols is indicated by the abbreviations T, D, B, and G which mean tank cai , 
drum, barrel, and glass, respectively. 
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FORMULAS FOR SPECIALLY DENATURED ALCOHOL 



Composition 

Properties of Finished Formula 

Formula 

Number 

Giving amounts of denaturants to be 
added to 100 gallons of 190° proof 
ethyl alcohol 

Weight in 
lbs. /gal. 
at 15.6°G. 

Sp. gr. in 

% Ethyl alcohol 

15.6°/15’6°C. 

by vol. 

by wt. 

1 

5 gal. approved wood alcohol (b) 

T, D, or B 

6.785 

0.8149 

90.47 

86.30 

1 A 

10 gal. of denaturing grade iso- 
propanol and 0.5 gal. of commercial 
a-terpineol 

T, D, or B 

6.809 

0.8175 

85.98 

80.64 

2A 

2 gal. approved wood alcohol and 2 
gal. benzene 

T, D, or B 

6.805 

0.8173 

91 .34 

86.13 

2B 

0.5 gal. benzene (a) 

T, D, or B 

6.795 

0.8161 

94.52 

91.75 

3A 

5 gal. commercially pure methyl ai- 
cohol (b) 

T, D, or B 

6.781 

0.8144 

90.48 

86.31 

3B 

1 gal. pine tar (Fix Liquida, U. S. P.) , 

T, D, or B 1 

6.810 

0.8179 

94.05 

91.06 

4 

1 gal. of the following mixture: 5 gal. 
of an aqueous solution containing 
40% nicotine; 3.6 oz. methylene 
blue; water to make 100 gal. (c) 

T, D, or B 

6.823 

0.8195 

94.19 

91 .29 

5 

65 lbs. ethyl ether; 3 lbs. cadmium 
iodide; 3 lbs. ammonium iodide 

6.777 

0.8140 

85.50 

80.05 

> 

B or Q 





6A 

15 gal. of condensed fumes recovered 
in the process of manufacture 

T, D, or B 

0.5 gal. pyridine bases 





6B 

6.801 

0.8169 

94.52 

91.75 

T, D, or B 

11 

100 lbs. sulfuric acid and 10 lbs. 
cadmium iodide 

B or G 

6.779 

0.8142 

80.92 

75.76 

12A 

5 gal. benzene 

T, D, or B 

6.820 

0.8192 

90.47 

86.30 


(a) For use only in closed and continuous process. 

(b) Approved wood alcohol is wood spirit containing ketones, aldehydes, unsaturated compounds, 
etc., that render separation very difficult. In order to be approved the wood alcohol must pass 
general tests for the impurities and must be a wood distillation product, it is for this reason that 
all uses of Formula 3A are conditional. 

<c) Specially denatured alcohol formula number 4 authorized for use in the manufacture of cigars 
or fluids, sprays, or other liquids designed for use in the manufacture of cigars, must be made from 
rum of not over 150° proof or alcohol distilled at not over 150° proof. Cf. appendix to regulations 
No. 3. 
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FORMULAS FOR SPECIALLY DENATURED ALCOHOL 



Composition 

Properties of Finished Formula 

Formula 

Number 

Giving amounts of denaturants to be 
added to 100 gallons of 190° proof 
ethyl alcohol 

Weight in 
lbs. /gal. 
at 1.5.6°C. 

Sp. gr. in 
vac. 

1.5.6° /15.6°C. 

% Ethyl alcohol 

by vol. 

by wt. 

13A 

10 gal. ethyl ether 

Tor D 

6.740 

j 

0.8095 

86.40 

81 .15 

15 

3 gal. sulfuric acid and 1 gal. kero- 
sene (d) 

B or Q 

7.105 

0.8532 

91.52 

87.67 

17 

0.05 gal. (6.4 fluid oz.) of animal oil 
(Dipples) 

T, D, or B 

6.795 

0.8161 

94.94 

92.33 

18 

100 gal. vinegar, containing not less 
than 9% acetic acid 

T (wood) or B 

7.802 

0.9369 

48.70 

41 .27 

19 

100 gal. ethyl ether 

D only 

6.468 

0.7769 

47.60 

40.25 

20 

5 gal. crude chloroform (e) 

T, D, or B 

7.062 

0.8481 

90.49 

86.32 

22 

10 gal. U. S, P. formaldehyde solu- 
tion (/) 

B or G 

7.037 

0.8451 

86.70 

81.50 

23 

10 gal. acetone and 2 gal. benzene 

T, D, or B 

6.797 

0.8164 

84.82 

79.01 

23A 

10 gal. acetone 

T, D, or B 

6.788 

0.8153 

86.37 

81.11 

23 B 

15 lbs. camphor, U. S. P.; 2 lbs. men- 
thol, U. S. P.; 3 lbs. phenol, U. S. P. 

B or G 

6.827 

0.8200 

93.50 

' 90.33 

23 C 

10 lbs. phenol, U. S. P.; 15 lbs. 
resorcinol, U. S. P.; 5 lbs. methyl 
salicylate, U. S. P. 

B or G 

6.898 

0.8285 






23 D 

20 lbs. tannic acid, U. S. P.; 25 lbs. 
camphor, U. S. P. 

B or G 

6.937 

0.8331 

90.95 

86.92 

23E 

9 lbs. benzaldehyde, U. S. P,; 1 lb. 
salicylic acid, U. S. P. 

B or G 

6.840 

0.8215 

94.02 

91 .00 


(d) In manufacturing nitrous ether, after the tax-free alcohol has all been converted Into nitrous ether 
it will be permissible for the manufacturer to add alcohol in order to dilute the product so that It 
may be more readily transported, or, for other purposes, but such added alcohol must in all cases 
be tax- paid alcohol. 

<e) This formula can be used only in the manufacture of chloroform by a continuous process. 

(J) The amount of denatured alcohol to be used in the finished product must not exceed 20%. 
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FORMULAS FOR SPECIALLY DENATURED ALCOHOL 



Composition 

Properties of Finished Formula 

Formula 

Number 

Giving amounts of denaturants to bo 
added to 100 gallons of 190° proof 
ethyl alcohol 

Weight in 
lbs. /gal. 
at 15.6°C. 

Sp. gr. in 
vac. 

15.6°/15.6°C. 

% Ethyl alcohol 

by vol. 

by wt. 

23 F 

3 lbs. salicylic acid, U. S. P.; 1 lb. 
resorcinol, U. S. P.; 1 gal. oil of 
bergamot, N, F. 5th edition 

B or G 

6.808 

0.8177 

93.59 

90.45 

23G 

10 gal. acetone; 4.25 lbs. sucrose octa- 
acetate 



86 .05 

80.71 

24 

29 gal. sulfuric acid ig) 
d only 

9.137 

1.0970 

83.10 

77.15 

25 I 

20 lbs. iodine, U. S. P.; 15 lbs. potas- 
sium iodide, U. S, P., or sodium 
iodide, U. S. P. 

B or G 

7.040 

0.8455 

93.65 

90.54 

25 

Alt. 

Solution composed of 20 lbs. iodine, 
U. S. P.; 15 lbs. potassium iodide, 
U. S. P., or 15 lbs. sodium iodide, U. 
S. P.; 15 lbs. water 

B or G 

7.066 

0.8486 

93.15 

88.51 

26 

5 gal. aniline oil 

T, D, or B 

6.890 

0.8275 

90.50 

86.33 

27 

1 gal. oil of rosemary, U. S. P.; 30 
lbs. camphor, U. S. P. 

T, D, or B 

6.846 

0.8222 

90.82 

86.75 

27 A 

35 lbs. camphor, U. S. P.; 1 gal. oil 
of cloves, U. S. P. 

T, D, or B 

6.867 

0.8247 

90.90 

86.79 

27 B 

1 gal. oil of lavender flowers, U. S. P., 
and 1 00 1 bs. soft soap, U. S. P. 

T, D, or B 

7.027 

0.8439 

85.21 

79.68 

28 

10 gal. approved benzene (h) 

T, D, or B 

6.843 

0.8219 

86.36 

81 .12 

28A 

1 gal. gasoline (i) 

T, D, or B 

6.786 

0.8150 

90.90 

86.84 

29 

1 gal. 100% acetaldehyde or 5 gal. 
alcoholic solution of acetaldehyde 
containing not less than 20% acetal- 
dehyde 

T, D, or B 

6.822 

0.8194 

94.06 

91 .05 


ig) In the manufacture of phenacetin: No part of the alcohol to remain in the finished product, which 
product must meet the specifications of the United States Pharmacopoeia. Alcohol so denatured 
to be used in the complete process for the manufacture of phenacetin and not merely for any one 
stage. Process to be closed and continuous. 

(h) To be used in a closed and continuous process. Conditional authorization as motor fuel. 

(i) With absolute alcohol as a base. 
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FORMULAS FOR SPECIALLY DENATURED ALCOHOL 



Composition 

Properties of Finished Formula 

F ormula 
Number 

Giving amounts of denaturanta to be 
added to 100 gallons of 190° proof 
ethyl alcohol 

Weight in 
lbs. /gal. 
at ir>.6°c. 

Sp. gr. in 

% Ethyl alcohol 

15.6°/15.6°C. 

by vol. 

by wt. 

30 

10 gal. pure methyl alcohol 

T, D, or B 

6.785 

0.8149 

86.36 

81.12 

31 A 

100 lbs. glycerol, U. S. P.; 20 lbs. 
hard soap, toilet grade containing 
not in excess of 5% moisture 

T, D, or B 

7.167 

0.8608 

85.17 

79.64 

31 B 

5.5 gal. oil of peppermint, U. S. P.; 
1.25 gal. eucalyptol, U. S. P.; 4 lbs. 
menthol, U. S. P. 

T, D, or B 

6.846 

0.8223 

88.63 

83.93 

31 C 

33 lbs. citric acid, U. S. P.; 33 Ibs. 
menthol, U. S. P. 

B or G 

6.974 

0.8376 

89.01 

84.41 

32 

5 gals, ethyl ether 

T, D, or B 

6.769 

0.8130 

90.53 

86.33 

33 

30 lbs. methyl violet 

B or Q 

6.893 

0.8279 

92.22 

88.60 

33A 

13 lbs. erythrosin 

B or G 

6.869 

0.8250 

94.05 

91 .06 

35 

35 gal. ethyl acetate 

T, D, or B 

6.956 

0.8355 

70.77 

63.26 

35A 

5 gal. ethyl acetate (/) 

T, D, or B 

6.821 

0.8193 

90.48 

86.33 

36 

3 gal. concentrated aqua ammonia 

T, D, or B 

6.837 

0.8211 

92.53 

88.91 

37 

45 oz. eucalyptol, U. S. P.; 30 oz. 
thymol, U. S. P.; 20 oz. menthol, U. 

S. P. 

T, D, or B 

6.794 

0.8160 

94.20 

91 .30 

37 A 

5 lbs. menthol, U. S. P.; 10 lbs. cam- 
phor, U. S. P. 

T, D, or B 

6.814 

0.8184 

94.48 

91 .72 

38 

5 gal. of a water solution of 60 oz. 
zinc chloride, U. S. P., and 10 lbs. of 
any one of the following: (1) methyl 
salicylate, U. S. P., (2) oil of winter- 
green, U. S. P.; (3) oil of cassia, U. 
S. P.; (4) oil of cloves, U. S. P.; (5) 
oil of peppermint, U. S. P. 

B or G 

6.970 

1 

0.8371 

91 .07 

87.08 


0) To be used in closed process only. 
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FORMULAS FOR SPECIALLY DENATURED ALCOHOL 



Composition 

Properties of Finished Formula 

Formula 

Number 

Giving amounts of denaturants to be 
added to 100 gallons of 190® proof 
ethyl alcohol 

Weight in 
lbs. /gal. 
at 15.6®C. 

Sp. gr. in 

% Ethyl alcohol 

15.6°/15'.6®G. 

by vol. 

by wt. 

38A 

j 

5 oz. menthol, U. S. P.; 9 oz. emetine 
hydrochloride, U. S. P.; 16 lbs. 
benzoic acid, U. S. P. 

B or G 

6.853 

0.8231 

93.51 

90.35 

38B 

A total of 10 lbs. of a mixture of two 
or more of the U, S. P. oils and sub- 
stances listed below: (ft) 

Camphor, chlorothymol, eucalyptol, 
menthol crystals, oil of bay, oil of 
bergamot, oil of cassia or cinnamon, 
oil of citronella, oil of cloves or 
eugenol, oil of eucalyptus, oil of lav- 
ender, oil of mustard (volatile), oil of 
peppermint, oil of pine or pine 
needles, oil of rosemary, oil of sassa- 
fras, oil of spearmint, oil of thyme, 
oil of turpentine, oil of wintergreen 
or methyl salicylate, phenols, phenyl 
salicylate, safrol with a specific grav- 
ity not less than 1.096 and not more 
than 1.110 at 16®C., thymol 

6.804 

0.8172 

93.70 

90.61 

38 C 

160 oz. menthol, U. S. P.; 1.25 gal. 
solution of formaldehyde, U. S, P. 

B or G 

6.832 

0.8206 

92.60 

89.12 

38D 

40 oz. menthol, U. S. P.; 2.5 gal. 
formaldehyde, U.S. P. 

B or G 

6.863 

0.8242 

92.53 

89.02 

38 E 

5 gal. fluid extract ipecac, U. S. P., or | 

6.924 

0.8316 

91.00 

86.99 


40 lbs. ipecac, U. S. P. 

B or G 



91.40 

87.52 

i 

39 

1.25 gal. N. F. fluid extract quassia, 
and (1) 9 lbs. sodium salicylate, U. 
S. P., ' 

6.863 

0.8242 

92.50 

88.98 


or (2) 9 lbs. salicylic acid, U. S. P., 
and Va Qal- of denaturing grade tert- 
butyl alcohol 

B or G 

6.863 

0.8242 

92.44 

88.90 


(ft) Any one desiring to use this formula must specify in the application which substances in the list of 
denaturants are selected to make up the 10 lbs. of denaturants required. Any one desiring to use 
10 lbs. of only one of the denaturants must request the privilege from the Department setting out 
the denaturant and the reasons for the particular request so that the matter may bo taken under 
advisement. Upon application the substitution of other essential oils or substances for those listed 
will be given consideration provided they are efficient denaturants and it is conclusively shown 
that none of the denaturants listed or any combinations thereof are satisfactory for the manufao 
twre of any particular product. 
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FORMULAS FOR SPECIALLY DENATURED ALCOHOL 



Composition 

Properties of Finished Formula 

Formula 

Number 

Giving amounts of denaturants to be 
added to 100 gallons of 190® proof 
ethyl alcohol 

Weight iu 
lbs. /gni. 
at 1.3.6®C. 

Sp. gr. iu 

% Ethyl alcohol 

1.'5.6®/15.6°C. 

by vol. 

by wt. 

39A 

60 oz. of any one of the following 
U. S. P. alkaloids or salts: 

(1) quinine; 

(2) quinine bisulfate; 

(3) quinine hydrochloride 

(4) cinchonidine; or, 

(5) cinchonidine sulfate and H gal. 
of denaturing grade tert-butyl al- 
cohol 

B or G 

6.806 

0.8174 

93.70 

90.61 

39B 

2.5 gal. diethyl phthalate and Ve gal. 
denaturing grade tert-butyl alcohol 

T, D, or B 

6.856 

0.8234 

92.66 

89.20 

39 C 

1 gal. diethyl phthalate (m) 

T, D, or B 

6.824 

0.8196 

94.05 

91.10 

39 D 

1 gal. oil of bay, N. F., and (1) 50 
oz. quinine sulfate, U. S. P., or 

6.819 

0.8190 

93.82 

90.78 


(2) 200 oz. sodium salicylate, U. S. P. 

B or G 

6.819 

0.8190 

92.54 

89.04 

40 

3 oz. of the alkaloid brucine or bru- 
cine sulfate; Vs Qal. denaturing grade 
tert-butyl alcohol 

T, D, or B 

6.792 

0.8158 

94.43 

91.63 

41 

20 lbs. menthol, U. S. P. 

T, D, or B 

6.811 ! 

0.8180 

92.48 

88.96 

42 

80 grams potassium iodide, U. S. P.; 
109 grams red mercuric iodide, U. S. 

P. 

B or G 

6.797 

0.8164 

94.91 

92.30 

43 

30 lbs. methyl salicylate, U. S. P. 

B or G 

6.875 

0.8258 

1 

92.00 

88.31 

44 

10 gals, n-butyl alcohol 

T, D, or B 

6.790 

0.8155 

86.33 

81.0? 

44A 

4 gals, approved methyl alcohol (5) 
(denaturing grade, sp. gr. 0.81984) 
and 10 gal. of any one of the follow- 
ing denaturants: 

(1) n-butyl alcohol 

6.790 

0.8155 

83.33 

77.43 


(2) refined fusel oil 

6.794 

0.8160 

83.25 

77.34 


(3) amyl alcohol (synthetic or 
natural) 

T, D, or B 

6.792 

0.8158 

83.34 

77.45 


(m) Authorized for use In the manufacture of high grade perfumes and toilet waters containing not less 
than 2% by weight of essential oils, or their equivalent in perfume materials. 
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FORMULAS FOR SPECIALLY DENATURED ALCOHOL 



Composition 

Properties of Finished Formula 


Giving amounts of denaturants to be 
added to 100 gallons of 190° proof 
ethyl alcohol 

Weight in 
lbs. /gal. 
at 1.5.6°G. 

Sp. gr. in 
vac. 

15.6°/15.6°C. 

% Ethyl alcohol 

Number 

by vol. 

by wt. 

45 

300 lbs. of white or orange shellac, 
arsenic and rosin free (n) 

D or B 

7.545 

0.9061 

73.15 

65.84 

46 

25 fluid oz. phenol, U. S. P.; 4 oz. 
methyl salicylate, U. S. P. 

B or G 

6.805 

0.8173 

94.83 

92.19 

47 

7 gal. fluid extract arnica flowers, N. 

F. (4th edition) 

B or G 

6.882 

0.8265 

88.36 

83.60 


FORMULAS FOR COMPLETELY DENATURED ALCOHOL 

Revised to July, 1936 



Composition 

Properties of Finished 
Formula 

Formula 

Number 

Giving amounts of denaturant to bo added to 100 parts 
by volume of ethyl alcohol of not less than 160° proof (p) 

Weight in 
lbs. /gal. 
at 15.6°C. 

Sp. gr. in 
vac. 

15.6°/15.6°C. 

11 

3 parts by volume of “Pontol-K"(r), or a similar compound; 
3 parts by volume of "ST-115", or a similar compound; 1 
part by volume of gasoline; 0.5 part by volume of "Hydro- 
nol" or asimilar compound 

6.827 

0.8198 

12 

4 parts by volume of "Pontol-K"(r),or asimilar compound; 2 
parts by volume of methyl isobutyl ketone; 1 part by vol- 
ume of gasoline; 1 part by volume of "Agdite" or a similar 
compound, or 2 parts by volume of "Hydronol"ir),or a simi- 
lar compound 

6.827 

0.8198 

13 

4 parts by volume of “ST-1 15"(r), or a similar compound; 2 
parts by volume of methyl isobutyl ketone; 1 part by vol- 
lume of "Agdite”(r), or a similar compound, or 1 part by vol- 
ume of "Hydronol" or a si milar compound 

6.827 

0.8198 


(n) Applications to use this formula will be approved only when filed by proprietors of bonded denatur- 
ing plants, and such persons will be allowed to sell or dispose of such specially denatured alcohol 
only after it has been compounded with other ingredients of the character and in the manner ap- 
proved by the Department. Each application to use specially denatured alcohol Formula No. 
45 should show the other ingredients which it is proposed to add and the process to be employed. - 
(J>) All typ^ of completely denatured alcohol may be compounded with anhydrous alcohol where 
required. 

(r) These are the trade names for denaturants of various manufacturers. Pontol is a DuPont product 
consisting principally of a mixture of primary and secondary aliphatic higher alcohols and other 
compounds of characteristic odor and taste. ST-115 is a Tennessee Eastman product, free from 
wood alcohol, containing a definite proportion of the pyroligneous compounds obtained in the 
destructive distillation of wood. Hydronol is a DuPont product free from water and suspended 
rnaterials, haying a characteristic taste and odor, and prepared by hydrogenation of organic sub- 
starvoes. Agdite, prepared by the Standard Oil Company of California, is a compounded petroleum 
product free from water and all suspended materials, containing at least 4.5% •juifur. 
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authorized uses of denatured alcohol formulas 


In the Manufacture of; 

Formula No. 

In the Manufacture of: 

Formula No. 

Acetaldehyde 

1 

Benzoin 

1 

Acetanilide 

1; 3A 

Benzonaphthol 

3A 

Acetate of lime 

18 

Benzoyl cyanide 

1 

Acetic acid (glacial) 

29 

Beta-naphtha centralites 

2B 

Acetic ether (ethyl acetate) . . . . 

1 ; 2A; 

Billiard and pocket balls 


2B; 

3 A; 12 A; 15; 

composition 

1 

17- 

19; 24; 35A 

Bluing (laundry) 

1 

Acetone 

18 

Bottle caps 

1 

Acet-p-aminophenolsalol 

35 

Bromocamphor 

1 

Acetphenetidine 

1; 2B; 3A; 

Bromofluorescein 

3A 

6B; 

12A; 17; 24 

Bronze powders 

1 

Aconite 

1 

Brown mixture tablets 

3A 

Adalin 

3A 

Brushes 

1 

Adeps lanae 

1 

Butyric ether (ethyl buty- 


Alcoholic dye solutions 

23; 23 A 

rate) 

1; 6B; 

Aldehydes 

29 


13 A; 24; 29 

Alkaform 

13A 

By-products, distillery slop 

3A; 19 

Alkaloids 

3A 

Calorene gas (ethylene) 

32 

Alkaloids and alkaloidal salts 

1 

Carbon remover 

44 

Aloin 

1 

Camphor, synthetic 

1; 2B 

Ammonium salts of lauric 


Candy glaze 

35; 45 

and oleic acids 

13A 

Caproic acid 

13A 

Aniline dyes, solutions of 

23; 23A 

Caproic ether (ethyl caproate) . 

13A 

Ammunition 

. .1; 2B; 12A 

Casing fluids 

4 

Anesthetic ether 

13A 

Caustic potash or soda 

1; 12A 

Anhydrous soap 

12A 

Celluloid, pyralin and 


Analytical work 

1 

similar products 

2A 

Antipyrine 

1 

Celluloid cement 

30 

Antiseptic alcohol 

46 

Celluloid scraps (reworking) . . . 

1 ; 30 

Antiseptic solutions for ex- 


Cements 

1;2B 

ternal use 

27 A; 37; 37 A 

Certified food colors 

13A; 33A 

Apocyanin 

1 

Chemical preparations 

13A 

Arabinose 

1 

Chemical and physical 


Arbutin 

1 

laboratory purposes 

30 

Artificial feathers 

1 

Chewing tobacco 

4 

Artificial flowers 

1 

Chloral hydrate 

1; 6B; 17 

Artificial leather 

23 A 

CKIoroform 

1 ; 20; 29 

Artificial leather solutions 


Chloroform liniment 

27 

and thinners 

44A 

Cigarettes 

4 

Artificial musks 

30 

Cigars 

4 

Artificial silk 

. .19; 23A; 34 

Cimicifugin 

1 

Arsphonamino 

1; 2B; 13A 

Cinchona bark alkaloid and 


Asclopiadin 

1A 

preparations 

3A 

Aspirin 

1 

Cinchophen 

1 

Atophan 

1 

Citronellol 

12A 

Avenin 

1 

Cleaning fluid 

12A 

Backing of films 

19 

Cocoa butter 

1 

Barbers' supply preparations 

39; 

Codeine 

3A 


39A;39B 

Collodion 

1; 13A; 19 

Barbital 

2B; 3A; 12A 

Collodion corn remedy 

1 

Barometer tubes 

1 

Color powders 

1 

Bay rum 

39D 

Compasses 

1 

Benzaldehyde 

1 

Composition billiard and 


Benzene 

1 

pocket balls 

1 

Benzidine 

1 

Concentrations (non-liquid) 

1 

Benzoic acid 

1; 12A 

Confectioners' colors 

1 
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AUTHORIZED USES OF DENATURED ALCOHOL FORMULAS 


In the Manufacture of: F ormula No. 

Coumarin 1 

Cutlery 1 

Cutting oils 3A 

Dandelion 1 

Dehydration of nitrocellulose 2B 

Dehydration of film material 3A 

Dental alloy 1 

Dental gold 30 

Dentifrices 38; 38 A; 38 B; 38C; 

38 D; 38 E 

Deodorants 1; 3A; 23 A 

Dextrin 1 

Dextrose 1 

Diacetylmorphine. 3A 

Diaminophenol 2B 

Diastase 35 A 

Dichloroethane 6B; 17 

Diethylaniline 1 ; 26 

Diethylbarbituric acid (bar- 
bital) 2B; 3A; 12A 

Diethyl oxalate 2B 

Diethyl phthalate 2B 

Diethyl sulfate 2B 

Digestive ferments 1; 30 

Digitalis 1 

Dikote solution 44 

Dimethylglyoxime 1 

Dimethyl sulfate 2B 

Dinitrotoluene 1 

Disinfectant germicide 1 

Door checks 1 

Dry extracts for food products 13A 

Duplicating fluid 3A; 30 

Dye intermediates 12A; 26 

Dyeing feathers 1;23A 

Dyeing furs 30 

Dyes 2B; 26 

Dyestuffs 1 

Dyes for industrial purposes 1 

Embalming fluid 1;3A;22 

Emulsions 43 

Enamel 1 

Eosine 1 

Essential oil orris 1 

Esters 3 A 

Ether 1; 2B 

Ether for anesthesia 13A 

Etherial oil 13A 

Ethyl acetate 1; 2A; 2B; 3A; 

12A; 15; 17; 19; 


24; 35A 


In the Manufacture of: Formula No. 

Ethyl chloride 1; 2B; 3A; 6B; 

15; 17; 29 

Ethylene 2B; 17; 32 

Ethyl ester, dye intermediates 12A 

Ethyl esters of cinnamic, 
lauric, benzoic, and 
pelargonic acids 2B 

Ethyl formate. 1 

Ethyl lactate 2B; 29 

Ethyl levulinate 1 

Ethyl morphine 3A 

Ethyl nitrite 15 

Ethyl oxide hydrate 24 

Ethyl palmitate 2B 

Ethyl propionate 13A 

Ethyl sulfate 2B 

Ethyl valerate 24; 29 

Experimental purposes 3A; 12A 

Extracts (solid and powdered) 23A 

Extracting glycerol from 
distillery slop 1 

Felt base floor covering 1 

Fertilizers 1 

Filaments for incandescent lamps 1 

Film, backing of 19 

Films 3A 

Fireworks 1 

Food colors (certified) 13 A; 33 A 

Food products, washing of 32 

Foot powder 1 

Formaldehyde 1 

Formaldehyde for (preserving) 22 

Formic ether (ethyl formate) 1 

Fungicides 1; 23A 

Fulminate of mercury 1;6A 

Fulminate of mercury (para) 6B 

Fur dyeing 30 

Fur luster 23 A 

Gaduol 1 

Galactose 1 

Gallocyanine 1 

Gas mantles 1 

Gelatine capsules 1 

Gentian (solid extract) 1 

Geranlol 1; 12A 

Glandular products 30 

Glass 1 

Glass enamel 1 

Glue 1 ; 3A 

Glycerophosphates 1;3A 

Gradometers 3A 


Ethyl aniline 1;26 

Ethyl benzoate 1 

Ethyl bromide 1; 6B; 15 

Ethyl butyrate 1; 6B; 13A; 

24; 29 


Green soap, tincture of 27B 

Guaiacol 1;2B;6B 

Guaiacol carbonate 1 

Gum and pyroxylin solutions 1; 44A 

Hats 1 
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AUTHORIZED USES OF DENATURED ALCOHOL FORMULAS 


In the Manufacture of: 

Formula No. 

In the Manufacture of: 

Formula No. 

Heliotropin 

1 

Lozenges 

41 

Hexachlorobenzene 

1 

Lysol 

1 

Homatropin 

Honeycomb (remedies for 

3A 

Maltose 

Mandrake (powdered and 

1 

treatment of) 

22 

solid, extract of) 

1 

Hydrastis (alkaloid of) 

1 

Mannose 

1 

Hydrazoanisole 

12A 

Meat branding inks 

33 

Hydroquinone 

2B; 6B 

Melibiose 

1 

Hydrosulfate sodium 

2A 

Metol 

1; 2B 

Hypodermic tablets 

30 

Mercuric chloride tablets 

3A 

Imitation ivory goods 

1 

Mercurochrome 

30 

Imitation leather 

1 

Methyl sulfate 

2B 

Imitation rubber 

12A 

Mica insulators 

1 

Incandescent lamp filaments 

1 

Michler's ketone 

2B 

Incense 

1 

Milk protein 

12A 

Incorporating certified color 


Mirrors 

1; 3A; 30 

in food products 

33A 

Moulding and picture frames 

1 

inks 

1 

Morphine 

3A 

Insecticides 

1 

Moth-proof products 

23A 

Insulin 

1; 13A 

Moth repellant 

1 

Intermediates 

26 

Motor fuel 

.1; 2B: 28; 28A 

Inulin 

1 

Mouth washes 38; 38B; 3&G; 38lZ I 

Iodine, or tincture of 

25; 25 alt. 

Mucilage 

1 

lodizers 

19 

Mustard oil (synthetic) 

1j 3A 

Iriscin 

1 

/S-Naphthol 

1; 3A 

Isinglass 

1 

^Naphthyl bonzoate 

1; 3A 

Jalapin (non-liquid concen- 


/3-Naphthyl salicylate 

1 

tration of) 

1 

Neoarsphenamine 

2B; 13A 

Japans 

1 

Neosalvarsan 

2B; 13A 

Jewelry 

1 

Nitrocellulose (solution and 


Ketone, Michler's 

2B 

solvent of) 

1 

Laboratory purposes 

1; 2B; 30 

Nitrophenetole (p) 

12A 

Lacquers 

.1; 23A; 44A 

Nitres o-/3-naphthol 

1 

Lacquer thinners and sol- 


Nitrous ether 

2B; 15 

vents 

1; 23A; 44A 

Oils, greases, lubricants, and 


Lacquer substitutes 

1; 23 A; 44A 

soluble thread-cutting oils 

1 

Lanasol 

3A 

Oil burner preparations 

44 

Leather dressing 

23 A 

Olooresins 

1 ; 30 

Leather finishes 

23 A 

Optical goods 

1 

Leather goods finish 

1 

Orris, essential oil of 

1 

Leather substitutes 

1 

Paints 

1 

Levulose 

1 

Paper 

1 

Ligatures 

1; 12A; 42 

Paper-testing compound 

1 

Liniment of soft and green soap. . 

27B 

Paraffin 

1 

Liniments 23; 

23 A; 23 B; 

Parafulminate of mercury 

6B 

23C; 

23 D; 23 E; 

Pastes 

1 

23F;27A;47 

Pastes and varnishes from 


1 Liquid sealing compound 

12A 

soluble cotton 

1 

1 Liquid soap 1 ; 3B; 31 A; 31 B; 31 C 

Patent leather 

1 

Liquor cresolis compositus 

1 


2B; 35 A 

1 

Lithographers' transfers 

19 

Pencils 

Lotions for external use 23; 

23A; 23B; 


23C; 

23 D; 23E; 

Pepsin and similar products 

1 

23F; 

37; 37 A; 

Perfume bases (synthetic) 

1 

38B; 

39 B; 39 D; 

Perfumes 

. .39B; 39C; 40 

47 


Petroleum oils, white 

2B; 30 
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AUTHORIZED USES OF DENATURED ALCOHOL FORMULAS 


In the Manufacture of: Formula No. 

Phenacetin 1; 2B; 3 A; 6B; 

12 A; 17; 24 

Phenetidine (p) 6B; 17 

Phenolphthalein 1 

Phenyi-cinchoninic acid 1; 3A 

Phenylacetic acid 2B 

Photo enlargements 5 

Photographic collodion 5; 11 

Photographic emulsions 3A 

Photographic engravings 1; 5; 11; 13A; 19 

Photographic dry plates 1; 30 

Photographic films 1; 3A; 19 

Photoprints 5; 11 

Phytolacin (concentration of) 1 

Picric acid test for U. S. 

Government 2B 

Pipe-cleaning preparations 1; 23A 

Plumbing material 1 

Podophyllin resin and 
similar products 1 

Polish preparations for 

metals and furniture 1 

Potassium cyanate 1 

Potassium hydroxide 1; 12A 

Potassium sodium xanthate 2B 

Powdered chemicals 2B 

Powder compact 1 

Powdered drugs and extracts 1; 23A 

Print paper and enlargements 1 

Propionic ether (ethyl pro- 
pionate) 13A 

Protargentum 13A 

Pyroxylin cements 1 ; 30 

Pyroxylin plastics 2B 

Pyroxylin solutions 1; 44A 

Raffinose 1 

Recrystallization and purifi- 
cation purposes 1 

Refining mineral oils 1 

Refining potassium and 
sodium hydroxides 1; 12A 

Refining precious metals 1 

Resin of scammony 1 

Resins 1 

Resorcinol 1 

R ham nose 1 

Rhodinol 1 

Rouge compact 1 

Rubbing alcohol compounds 23G 

Saccharine 1 ; 2B 

Saccharose 1 

Sajodin 3 A 

Salicylate cocaine 3A 

Salicylaldehyde 1 

Salicylic acid 1;3A 

Salol •1;3A 


In the Manufacture of: Formula No. 

Salophen 1 

Salvarsan 1; 2B; 13A 

Sanatogen 12A 

Santonin and strychnine 1 

Saponification of the waxes of 

acid-fast bacteria 12A 

Saponin 1 

Senna (extract of) 3 A 

Shampoo 3A; 3B; 31 A; 31 B; 31 C 

Shampoo jelly 1; 3A; 3B 

Shampoo liquid 1 

Shaving cream 31 A; 31 B; 31 C; 36 

Shellac 1 

Shellacs and varnishes 1A 

Shellac substitutes 44A 

Shellac thinner 1 

Shellac varnish 1 

Shoe polish 1 

Silk, artificial 19; 23A; 34 

Silk fabrics 1 

Silverware and bronze 1 

Smelling salts 3B 

Smoking tobacco 4 

Smokeless powder 1; 2B; 12A 

Soap, anhydrous 12A 

Soap liniment 27; 27B 

Soap (liquid) 1 ; 3B; 31 A; 31 B; 31 C 

Soap, soft 27 B 

Soap (tincture of benzoin) 3A 

Soap, green (tincture of) 27 B 

Soap (transparent) 1 ; 3A 

Sodium 3A 

Sodium benzoate 1 

Sodium ethyl sulfate 13A 

Sodium hydroxide 1; 12A 

Sodium hyposulfite 2B 

Soldering flux 1 

Solid confections 41 

Solid extracts 1;23A 

Solidified alcohol 1 

Solution for aniline spirits 

and varnishes 1 

Solution and solvent for 

nitrocelluloso 1 

Solvent purposes 1 

Sorbitol 1 

Spirit varnishes 23A; 44A 

Stains 1 

Stanolind 1 

Stencil inks 1 

Stencil paper 1 

Sterile surgical ligatures 42 

Sterilizing solution for corks 1 

Sterilizing alcohol 46 

Strontium 3A 

Strychnine 1; 3A 
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AUTHORIZED USES OF DENATURED ALCOHOL FORMULAS 


In the Manufacture of: Formula No. 

Strychnine alkaloids and 

preparations 3A 

Sulfonic acids 1 

Sulfuric ether 1; 2B; 13A 

Suppositories 37 

Surgical ligatures 1; 12 A; 42 

Tannic acid 1 

Terpeneless oils 30 

Terpin hydrate 1; 12A 

Textile cleaning soap 1 

Theobromine 1 

Thermometer tubes 1 

Thermometers and hydrometers 1 

Thermostatic devices 1 

Thybromol 30 

Tincture of benzoin soap 3A 

Tincture of green soap 27 A 

Tincture of iodine 25; 25 alt. 

Tinfoil 1 

Tobacco 1 ; 4 

Toilet preparations 3B; 40 

Toilet waters 39B; 39C 

Toluenesulfamide (o) 1 

Toluidine 1 

Toothpaste 31A:31B;31C 

Transparent paper 1 

Transparent soap 1; 3A 

Transparent soap for water- 
proofing cement 1 

Trehalose 1 


In the Manufacture of: 

Formula No. 

Trinitrotolene 

1; 2B; 12A 

Trioxyaline 

1 

Tuberculin purified 

1 

Tubes (collapsible) 

12A 

Urea 

12A 

Uric acid 

1 

Vacuum tubes 

30 

Vanillin 

3A 

Varnish 

2A; 30 

Varnish remover 

1 ; 23A 

Vegetable colors 

1 

Vegetable oils 

30 

Veronal 

2B; 3A; 12A 

Viburnum (concentration) 

1 

Vinegar 

18 

Viscaloid 

2B 

Vitamines, extraction from 


cod liver oil 

1 

Washing food products 

32 

Washing lenses 

1 

Watches 

1 

Water colors 

1 

Waterproofing fiber signs 

1 

Wax (prepared) 

1 

White petroleum oils 

2B; 30 

Wood filler 

1 

Wood finish 

1 

Wool fat 

1 

Xanthates 

23 

Xylose 

1 
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DIMENSIONAL FORMULAS 

Dimensional formulas show the relation of various physical quantities and their 
units in terms of the fundamental quantities of mass, length, and time. In these 
equations I = length; m = mass; t = time; 6 — angle; co = solid angle; T = tem- 
perature; i/' — luminous flux; € = dielectric constant; m = magnetic permeability; 
and V — volume == In the electrostatic, or cgse, system: I = cm.; m = g,; t — 
mean solar second; T — absolute degree Centigrade; and e = dielectric constant of a 
vacuum. In the electromagnetic, or cgsm, system e is replaced by magnetic 
permeability. 

Absorptivity; coefficient of absorption [/ ’] 

Acceleration 

Acceleration, angular [d i 

Action 

Angle [e] 

Angle, solid [w] 

Area [l^] 

Brightness, surface [xf/ oj"’] 

Bulk modulus, cf. stress. 

Capacity, electrical [el]; [;u“’ l~H^] 

Charge [ehnUH~^]; 

Compressibility [m~Ht^] 

Compression, modulus of, cf. stress. 

Concentration, mass, cf. mass concentration. 

Concentration, volume, cf. density. 

Conductivity, electrical mass [e 
Conductivity, thermal, cf. thermal conductivity. 

Conductivity, volume 
Current, electrical [eimUU'^]; 

Density [ml-^ or [mr~^] 

Dielectric constant [e]; 

Dielectric strength [e~hmU~H-']; [nhniUH'^] 

Diffusion, coefficient of 
Displacement, total electric, cf. charge. 

Electrical current, cf. current, electrical. 

Electric displacement, total, cf. charge. 

Electrical inductivity [e]; 

Electrical potential, cf. potential, electrical. 

Electrical quantity, cf. charge. 

Energy 

Ettinghausen effect, coefficient of [e-^m~H~H‘^T]; 

Field intensity, magnetic, cf. magnetic field intensity. 

Field strength, electrical, cf. dielectric strength. 

Fluidity {Tn~Ht] 

Flux of induction, cf. charge. 

Flux, luminous, cf. luminous flux. 

Flux of magnetic induction; magnetic flux [e~JmiB]; [^hmUU~^] 

Force 

F'orce, magnetizing, cf. magnetizing force. 
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DIMENSIONAL FORMULAS (Continued) 

Force, magnetomotive, cf. magnetomotive force. 

Force, moment of, cf. torque. 

Frequency [/“’] 

Friction, coefficient of skin, cf. skin friction, coefficient of. 

Hall effect, coefficient of 
Heat, cf. energy. 

Illumination of a surface 
Inductance, electrical [ju/j 

Induction, flux of, cf. charge. 

Induction, magnetic, cf. magnetic induction. 

Inductivity, cf. electrical inductivity. 

Intensity, luminous, cf. luminous intensity. 

Intensity of magnetization, cf. magnetic induction. 

Intensity of radiation, cf. radiation, intensity of. 

Ionic mobility 

Kinematic viscosity, cf. viscosity, kinematic. 

Leduc effect, coefficient of 
Length [1] 

Luminous flux [\p] 

Luminous intensity of a source in a given direction [\po3~''] 

Magnetic fiedd intensity \ 

Magnetic flux, cf. flux of magnetic induction. 

Magnetic induction [yLhmM-U~^] 

Magnetic induction, flux of, cf. flux of magnetic induction. 

Magnetic permeability [ai]; 

Magnetic potential, cf. magnetomotive potential. 

Magnetic potential gradient, cf. magnetic field intensity. 

Magnetic reluctance 

Magnetism, quantity of, cf. flux of magnetic induction. 

Magnetizing force, cf. magnetic field intensity. 

Magnetomotive force [e^niUH'^]; 

Mass [m] 

Mass concentration [mi m 2 (where mi = mz, is called titer or is denoted as per cent). 
Mass conductivity, electrical, cf. conductivity, electrical mass. 

Mass resistivity, electrical, cf. resistivity, electrical mass. 

Mobility, ionic, cf. ionic mobility. 

Modulus, bulk, cf. stress. 

Modulus of compression, cf. stress. 

Modulus of rigidity, cf. stress. 

Modulus, Young’s, cf. stress. 

Moment of a force, cf. torque. 

Nernst effect, coefficient of 
Peltier coefficient [e'hmUH'']; 

Per cent, cf. mass concentration. 

Permeability, cf. magnetic permeability. 

Piezoelectric constant [eim~HU]; 

Pole strength, cf. flux of magnetic induction. 
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DIMENSIONAL FORMULAS (Continued) 

Potential, electrical 

Potential gradient, cf. dielectric strength. 

Potential gradient, magnetic, cf. magnetic potential gradient. 
Potential, magnetic, cf. magnetomotive potential. 

Power 

Power, thermoelectric, cf. thermoelectric power. 

Pressure, cf. stress. 

Quantity, electrical, cf. charge. 

Quantity of magnetism, cf. flux of magnetic induction . 

Radiation, intensity of [mt~^] or 
Reluctance, magnetic, cf. magnetic reluctance. 

Resistance, electrical 

Resistance, electrical volume 

Resistivity, electrical mass [fxml~H~^] 

Resistivity, surface, cf. resistance, electrical. 

Rigidity, modulus of, cf. stress. 

Rotatory power 

Skin friction, coefficient of 

Solubility (non-gaseous) , cf. density. 

Specific heat of electricity, cf. Thomson effect, coefficient of. 
Strength, dielectric, cf. dielectric strength. 

Strength, electrical field, cf. dielectric strength. 

Strength, pole, cf. flux of magnetic induction. 

Stress 

Surface brightness, cf. brightness, surface. 

Surface resistivity, cf. resistance, electrical. 

Surface tension [mt~^] 

Susceptibility, electrical [ju]; 

Temperature [T] 

Tension, cf. stress. 

Tension, surface, cf. surface tension. 

Thermal conductivity 
Thermoelectric power 

Thomson effect, coefficient of T -^] \ [)x\mWd-^T ~ 

Time [t] 

Titer, cf. mass concentration. 

Torque 

Twist, cf. rotatory power. 

Velocity 

Velocity, angular 
Velocity of a process 

Verdet’s constant [e “im -H^\ ; [ijhm -\l-\tB] 

Viscosity viscosity, kinematic 

Volume [P] ; [u] ; volume concentration, cf. density. 

Volume conductivity, cf. conductivity, volume. 

Volume resistance, electrical, cf. resistance, electrical volume. 
Work, cf. energy. 

Young’s modulus, cf. stress. 
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PROBABLE VALUES OF THE PHYSICAL CONSTANTS 

Values as of August 1941. By Raymond T. Birge, Reviews of Modern Physics^ 

13, 2.?.?, {mi). 

Reproduced by Permission. 


TABLE A. Principal Constants and Ratios f 


Velocity of light c = (2.99776 ± 0.00004) X10’o cm-sec"’ 

Gravitation constant G = (6.670 + 0.005) XI O^s dyne cm^-g-z 

Liter (=1000 ml) I = 1000.028 ± 0.002 cm3 

Volume of ideal gas (0°C, Aq) Vo = (22.4146 ± 0.0006) X103 cm3 -atmos- mole 

Vo' = 22.4140 + 0.0006 liter atmos • mole"’ 

Volume of ideal gas (O^C, ^445) F45 = (22.4157 ± 0.0006) XI 03 cm3 atmos- mole"’ 

V45' = 22.4151 +0.0006 liter • atmos • mole"’ 

International ohm {—p abs-ohm) p = 1.00048 + 0.00002 

International ampere (=0 abs-amp) q =-- 0.99986 + 0.00002 

Atomic weights {see Table A') 

Standard atmosphere Ao = (1.013246 + 0.000004) XI 0^ dyne -cm "2 atmos"* 

45° atmosphere ^445 = (1.013195+ 0.000004) XI 0® dyne cm "2 atmos"’ 

Ice-point (absolute scale) Tq = 273.16 ± 0.01 °K 

Joule equivalent Jis = 4.1855 + 0.0004 abs-joule -cah; ' 

Joule equivalent (electrical) Jis' = 4.1847 + 0.0003 int-joule-cahs ’ 

Farad^ constant 

(1 ) Chemical scale 

F — 96501.2+ 10 int-coul g-equiv"’ 

= 96487.7 + 10 abs-coul g-equiv ’ 

= 9648.77 + 1.0 abs. e.m.u g-equiv ’ 

F' =-Fc = (2.89247 + 0.00030) XI O’^abs. e.s.u -g-equiv"’ 

(2) Physical scale 


F - 96514.0 + 10 abs-coul*g-equiv"’ 

= 9651.4o±1.0 abs. e.m.u g-equiv ’ 

F'^Fc = (2.89326 + 0.00030) XI O' -» abs. e.s.u g-equlv"< 
Avogadro number (chemical scale) No — (6.02283 + 0.001 1) XI 0^3 mole"’ 


Electronic charge e-F/No = (1.602033 + 0.00034) XI O' 20 abs. e.m.u. 

e'^ec = (4.8025, +0.0010) XlO-’o abs. e.s.u. 

Specific electronic charge e/m = (1.7592 + 0.0005) XI 0^ abs. e.m.u g"’ 

e'/m--ec/m = (5.27366 + 0.0015) X10’7 abs. e.s.u g"’ 
Planck constant h {see Table C), 


TABLE A'. Atomic Weights. 

(1) Physical scale (0’« = 16.0000) 

H’ = 1.00813 + 0.000017 H2 = 2-01473 + 0.00001 9 

H = 1.008276 + 0.000017 (from H' /H2 abundance =6900 + 100) 

He4 = 4.00389 + 0.00007 

C'2 = 12.00386 + 0.00004 C’3 =. 13.00761 +0.00015 

C = 12.01465+0.00023 (from C’2/C’3 abundance =92 + 2) 

N’4 14.00753 + 0.00005 N’s = 15.0049 + 0.0002 

N = 14.01121 +0.000095 (from N’^/iM’s abundance =270+ 6) 

0’6 = 16.0000 O’ 7 = 17.0045 O’® = 18.0049 

0 = 16.004357 + 0.000086 (from abundance O’^ : 0’8 ; 0'7 = (506+ 10) : 1 ; (0.204 + 0.008) 

(2) Chemical scale (0 = 16.0000) 

Ratio physical to chemical scale 
r = (1 6.004357 + 0.000086) /1 6 = 1 .000272 i 0.000005 
H’ = 1.007856 + 0.000018 (from physical scale) 

H2 = 2.014182 + 0.00002, (from physical scale) 

H = I.OO8OO2 + 0.0000 Is (from physical scale) 

He^ = 4.00280 + 0.00007 (from physical scale) 

C = 12.01 139 ± 0.00024 (from physical scale) 

N = 14,00740+ 0-00012 (from physical scale) 

N = 14.0086 + 0.0007 (direct observation) 

Na = 22.994 + 0.003 
Cl = 35.457 + 0.001 
Ca = 40.080 + 0.005 
Ag = 107.880 + 0.002 

1 = 126.915 + 0.004 

t Unless otherwise 8i>ecifie<l, all Quantities in these tables that involve the mole or the f;ram ^viuivalerit 
are on the chemical scale of atonu<; wei{.fht8. 
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PROBABLE VALUES OF THE PHYSICAL CONSTANTS 

TABLE B. Additional Quantities Evaluated or Used in 
Connection with TABLE A 

Ratio of e.s.u. to e.m.u. (direct) d = (2.99712 ± 0.0001 ) XIO’o cmi-sec'^-int-ohmi 

= ( 2.99784 ±0.0001o) XI O’o cm sec"* 

Ratio of e.s.u. to e.m.u. (indirect) d —c = (2.99776 ± 0.00004) XI 0 ’° cm sec'i 

Average density of earth h = 5.51 7 ±0.004 g cm “3 

Maximum density of water 5 m(H 20 ) = 0.999972 ± 0.000002 g cm 

Acceleration of gravity (standard) go = 980.665 cm-sec “2 

Acceleration of gravity (45°) ^45 = 980.616 cm-sec ~2 

Density of oxygen gas ( 0 °C, ^ 44 $) L\ = 1.42897 ± 0.00003 g-liter~’ 

Limiting density of oxygen gas ( 0 °C, ^ 445 ) ZrUm = 1.427609 ± 0.000037 g- liter'* 

Factor converting oxygen ( 0 °C, . 445 ) to ideal gas 

1 -« = 1.0009535 + 0.0000094 

international coulomb {~q abs-coul) q — 0.99986 ± 0.00002 

International gauss (— q abs-gauss) 

International henry { — p abs-nenry) p = 1.00048 + 0.00002 

International volt { = pq abs-volt) pq = 1.00034 + 0.00003 

International joule ( = pq'^ abs-joule) pq^ = 1.00020 + 0.000045 

Specific gravity of Hg ( 0 °C, Aq) referred to air-free 

water at maximum density po = 13.59542 + 0.00005 

Density of Hg ( 0 °C. Ao) Do = 13.59504o ± O.OOOOSy g-cm~3 

Electrochemical equivalents (chemical scale) 

silver (apparent) ^Ag = 1 . 1 1800 X10“3 g int-coul'* 

(corrected) BAg = (1.11807 + 0.00012) XIO'^ g-abs-coul'* 

iodine (apparent) = (1.315026 + 0.000025) XI O'^ g -int-coul'i 

(corrected) £l = (1.31535+ 0.00014) XIO'^ g abs-coul'* 

Effective calcite grating space (18°C.), Siegbahn 

system dis" = 3.02904 XI 0~8 cm 

True calcite grating space (20°C.), Siegbahn 

system J 20 ' == 3.029512 XI O'® cm 

True calcite grating space (20°C.), c.g.s. 

system dzo = (3.035674 + 0.00018) XI O'® cm 

Ratio of grating and Siegbahn scales of wave- 
lengths Xa/Xa * 1.002034 + 0.000060 

Density of calcite (20°C.) p « 2.71029 + 0.00003 g-cm'^ 

Structural constant of calcite (20°C.) « 1.09594 + 0.00001 

Molecular weight of calcite (chemical scale).. . .M == 100.0914 + 0.005 

Rydberg constant for hydrogen (H*) jRh « 109677.5812 + 0.0075 .cm (I. A. scale) 

Rydberg constant for deuterium (H^) =» 109707.4193 + 0.0075 cm“*.(l. A. scale) 

Rydberg constant for helium J?Ho = 109722.263 + 0.012 cm'* (I. A. scale) 

Rydberg constant for infinite mass /?oo = 109737.303+0.017 cm'* (I. A. scale) 

or +0.05 cm'* (c.g.s. system) 


TABLE C. Partial List of Derived Quantities.' 

Planck constant 

’iR^NoHe/m)] 

(_ 27r2c3F2 

'-\r 


h = 
h/e- 


oNoHe/m)] 


hid fee ■ 


^ 27r2F2 


!' 


(6.6242 ± 0 . 0024 ) XI 0-27 erg - sec 

(4.1349o + 0.0007i ) X10“7 erg -sec-abs. e.m.u."* 


( 1.37933 + 0 . 00023 ) X10'*2 erg -sec-abs. e.s.u.'* 


Atomie weight of electron £== F /{elm) 

(physical scale) = 5.48624 + 0.0017) XI 0'^ 
(chemical scale) = (5.48475 + 0.0017) XI O'^ 
Band spectra constant connecting wave number and moment of inertia 


*/8x2c 








(27.9865 + 0.01o)X10-‘«> g-cm 


2567r41?ooW(€/m) ) 

Boltzmann constant k =Ro /N q^VoAq fToNo = (1.380474 ± 0.00026) XIO'*® erg - deg' 

Charge in electrolysis of one gram of H F fH — 9572 .I 73 + I.O abs. e.m.u -g'* 

Charge in electrolysis of one gram 

of H* c/Mh* ^F/W = 9573.560 + 1.0 abs. e.m.u -g * 


Compton shift at 90° — h/mc = | ^ 

Energy In ergs of one abs-volt- 
eiectron £0 “ 10«c »10®F/A*b 


= (0.024265,4 + 0 . 0000057 ) X1 0-8 cm 
■ (1.602033 + 0.00034) XI O '* 2 erg 
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PROBABLE VALUES OF THE PHYSICAL CONSTANTS 


Energy in calories per mole for one abs-volt-electron per molecule 
F(abs. coul. per gr am equiv) _ 

/jsCabs. joules per cal) 


23052.8S ± 3.2 call s * mole“^ 


Fine structure ( /m) ) i 

constant... = (7.29768 ± O.OOOSe) XI 0~3 

1 '« = 137.0302 ±0.01 6 
a2 = (5.3256± 0.0013) XI 0-5 

Gas constant per mole Rq^VoAq/Tq = (8*.31 436 ± 0.00038) XI 0^ erg- deg “i -mole-^ 

/?o'=/?o -10-7/7, 5 = 1.986467 ±0.00021 calls • deg-’ • mole"’ 

Ro" = Vo'/Tq = (8.205447 ±0.00037) XI 0-2 liter -atmos- 
deg-’ ■ mole-’ 

Ro'" =Ro /Ao /To ~ 82.05667 ± 0.0037 cm^- atmos deg ’ mole-’ 
also RoTo=^VoAo = (2.271 15o ± 0.00006) XIO’o erg • molo-’ 

Loschmidt number (0°C. Ao) no=7Vo/Fo = (2.6870,2 ± 0.0005o) X 10’® atmos"’ jm-3 


(7.29768 ± O.OOOSs) XI 0-3 


Magnetic moment of one 

Bohr magneton m =(/i/47r)(e/m) 


Magnetic moment per mole for one Bohr magneton 
, , 1 ( 27r2c3F5(^/m)2H 

^’^^=4; R^rNV^l 


1 j 2^2c3F5( e/n7)2 
47 r( RaoW ] 

(0.927345 ± 0.00037) X 1 0'ZO erg - gauss “ 


5585.24 ±1.6 erg. gauss~’ • mole-’ 


} ^4.0. ..w«.y.»«uoo - n.u. 

Mass of a-particle iJa ^(He -2E) /No = (6.64422 ± 0.0012) =10-24 g 

Mass of atom of unit atomic weight.. . . Mo =1 /No = (1. 66035 ± 0.00031 ) XI 0-24 g 
Mass of electron.. m =» e/(e/m) = (F /No) /(e /m) = (9.1 066o ± 0.0032) XI 0 g 

Mass of H’ atom AfH’ =H’//Vo = (1.673393 ± 0.00031 ) XI 0-24 g 

Mass of proton Afp = (H’ -£)/A(o = (1.672482 ± 0.00031 ) X10-24 g 

Radiation density constant a /^5c^h} = 4^ 3 yQ^^^je /ni ) 


Ratio mass H’ atom to mass 

electron Mh’ / m = (e/m)(H’ //*) = 1837.56, ± 0.58 

Ratio mass proton to / h’ —E \ 

mass electron Mp/m=(e/m)( j — \ = 1836.56, ± 0.56 

Second radiation c 2 t. ( OffZrs 

constant.... j = 1.4384, ±0.00( 


\ To J 15c«F5 

(7.56942 ±0.0049) X10-’5 erg •cm-3.deg- 


1836.56, ±0.56 


27r2F5 

oNoHe/m) 

2F 


43848 ± 0.00034 cm * deg 


Specific charge of a-particle. . .2c/Afa = “ 4822.33 ±0.5, abs. e.m.u g" 


Specific charge of proton e/Mp = 


9578.77 ±1.0 abs. e.m.u g-’ 


Stefan-Boltzmann 
constant 


.a=ac/4=27r5/?4/i5c2ft3 


_ fVoAo\\^NoRa:^(e/m) 

\ To J ■l5(Fc)"5 
= (5.67283 ±0.0037) XI 0-5 erg -cm -2- 
deg-4sec-’ 


Wave-length associated with one abs-volt** 

Wave number associated with one abs-volt 

^ ^(fi{RcoNoHe/m)) i 


(12395.4 ± 2., ) X10“® cm -abs-volt 


8067.49 ± 1 .4 cm -’- abs-volt - 


^23r2F2 { 

Wien's displacement law 

constant*** A =C2/4.9651 14 = 0.289718 ± 0.00007 cm -deg 

Zooman displacement per gauss (e/m)/47rc = (4.6699, ± 0.0013) X 10-5 cm"’ -gauss-’ 


* In order to bo able to calculate, by propagation of errors, the probable error in a derived quantity, 
it is necessary to express the quantity explicitly in terms of the various fundamental quantities of Table 
A, or of Table B, and that has been done in each case. Since in this paper e and h are treated as derived 
quantities, they do not therefore appear in such explicit expressions. But in calculating numerical values 
of derived quantities, the work can often be greatly simplified by using the value® of other j>reviou8ly 
calculat^ed derived quantities — in particular e and h. In order to show how certain derived quantities 
depend on quantities like e and h, such alternative expressions are given in many coses. 

The factor lO"® was accidentally omitted in G.C. 1929, in the equation for Xq- 
*** The factor 4.965114 is the root of e~^ ±- (j8/5) —1=0. 
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A TABLE OF CONVERSION FACTORS 


To convert from 

To 

Multiply by 

Abamperes 

amperes 

10.0000 

Abamperes 

statampere 

2.99796X1010 

Abampere-turns 

ampere-turns 

10 

Abampe re-turns 

gilberts 

12.566 

Abcouiombs ------- 

- coulombs (Abs.) ------ 

10.0000 

Abcoulombs 

statcoulombs 

2.99796X1010 

Abcoulombs/kg. 

statcoulombs/d ynes 

30577 

Abcoulombs/pound 

statcoulombs /dyne 

6.7411 XlC/4 

Abfarads 

farads (Abs.) 

1.0000X109 

Abfarads - -- -- -- - 

- microfarads- ------- 

1 X1015 

Abfarads 

statfarads 

8.98776X1020 

Abhenries 

henries (Abs.) 

1.0000X10-9 

Abhenries 

millihenries 

1 X10-6 

Abhenries 

stathenries 

1 .11263X10-21 

Abmhos/cm. cube ----- 

- megmhos/cm. cube ------ 

1000 

Abmhos/cm. cube 

mhos, Internatlonal/cm. cube 

1.00052X109 

Abmhos/cm. cube 

mhos/mil foot 

166.2 

Abohms 

megohms 

1 X10-15 

Abohms 

microhms 

0.001 

Abohms - -- -- -- - 

- ohms (Abs.) - -- -- -- - 

1.0000X10-9 

Abohms 

statohms 

1.11263X10-21 

Ab volts 

microvolts 

0.010000 

Ab volts 

statvolts 

3.33560X10 1 

Ab volts 

volts (Abs.) 

1 .0000X10-8 

Abvolts/cm. ------- 

- volts (Abs.)/cm. ------ 

1 .0000X10-8 

Abvolts/°F 

micro volts/*C 

0.018000 

Ab volts/inch 

volts (Abs.) /cm. 

3.9370X10-9 

Acre feet 

cubic feet 

43560 

Acre feet 

cubic meters 

1233.49 

Acre feet - -- -- -- - 

- gallons (U. S.) ------ 

325851 

Acres 

hectares 

0.4047 

Acres (British) 

roods (British) 

4 

Acres (British) 

square meters 

4046.849 

Acres (British) 

square yards (British) 

4840 

Acres (U.S.) ------- 

- ares (sq. dekameters) - _ - - 

40.46873 

Acres (U. S.) 

hectares (sq. hectometers) 

0.4046873 

Acres (U.S.) 

sq. chains (Gunter’s) 

10 

Acres (U. S.) 

sq. feet 

43560 

Acres (U. S.) 

sq. links (Gunter’s) 

1 XI 05 

Acres (U.S.) ------- 

- sq. meters - -- -- -- - 

4046.873 

Acres (U.S.) 

sq. miles 

0.0015625 

Acres (U. S.) 

sq. rods 

160 

Acres (U S.) 

sq. yards 

4840 

Amperes (Abs.) 

abamperes 

0.1 

Amperes (Abs.) ------ 

- amperes (International) (a) - - - 

1 .00007 

Amperes (Abs.) 

amperes (International) (v) 

1.00010 

Amperes (Abs.) 

fa rad ays /sec. 

1.0363X10-5 

Amperes (Abs.) 

statamperes 

2.99796X109 

Amperes (International); 

amperes (International) (v) 

0.99870 

(England before 1906) 



Amperes (International); - - - 

- ampere (International) (v) - - - 

0.99894 

(England 1906-1908) 



Amperes (International); 

amperes (International) (v) 

0.99990 

(England 1909-1910) 



Amperes (International); 

amperes (International) (v) 

0.9998 


(France before 1911 ) 



A TABLE OF CONVERSION FACTORS 


To convert from 

To 

Multiply by 

Amperes (International); 

amperes (International) (v) 

0.99968 

(Germany before 1 91 1 ) 



Amperes (International); 

amperes (International) (v) 

0.99916 

(U. S. before 1911) 



Amperes (International) (a); 

amperee (Abs.) 

0.99993 

based on de posi t of 0 . 001 1 1 800 



grams of silver per second 



Amperes ( International) (v) 

amperes (Abs.) 

0.99990 

Defined by international 



volt and ohm 



Ampere-hours (Abs.) ----- 

- coulombs (Abs.)- - • • - - 

- 3600.0 

Ampere-turns 

abampere-turns 

0.1 

Ampere-turns 

gilberts 

1 . 2566 

Ampere-turns/cm. 

gauss 

1 .2566 

Ampere-turns/inch 

gauss 

0.49474 

Angstrom units- ------ 


- 3.937X10-9 

Angstrom units 

meters 

1 XI 0-10 

Angstrom units 

micro-microns 

100 

Angstrom units 

microns 

1 xio--* 

Angstrom units 

milli-microns 

0.1 

Apothecaries' see troy - - - - 

- ------- 

- 

Ares 

acres (U. S.) 

0.02471044 

Ares 

hectares 

0.01 

Ares 

sq. feet 

1076.4 

Ares 

sq. meters 

100 

Ares - -- -- -- -- - 

- sq. miles - -- -- -- - 

- 3.8610X10-5 

Ares 

sq. yards 

119.60 

Astronomical units 

kilometers 

1.495X10® 

Atmosphere (Normal) is tho pres- 



sure exerted by 760 mm of mer- 




cury having a density 13. 5951 



g/cm3 where gr. ac. is 980.665 



cm/sec^ 



Atmospheres 

bars 

1.0133 

Atmospheres ------- 

- cm. of mercury at 0°C - - - - 

- 76 

Atmospheres 

dynes /cm^ 

1 .01325X106 

Atmospheres 

feet of water at 39. 1°F 

33.899 

Atmospheres 

grams/sq. cm. 

1033.3 

Atmospheres 

inches of mercury at 32°F 

29.921 

Atmospheres ------- 

- kg./sq. meter ------- 

- 1 0333 

Atmospheres 

microns of mercury 

760000 

Atmospheres 

mm. of mercury 

760 

Atmospheres 

pounds/sq. ft. 

2116.32 

Atmospheres' 

pounds /sq. in. 

14.696 

Atmospheres ------- 

- tons (short) /sq. ft. - - - - - 

- 1 . 0581 

Atmospheres 

tons (short) /sq. in. 

0.0073482 

Bags (British) 

bushels (British) 

3 

Bags (British) 

cu. meters 

0.109107 

Bags, cement 

pounds of cement 

94 

Barleycorns (British) - - - - 

- centimeters ------- 

- 0.84667 

Barleycorns (British) 

inches 

1/3 

Barrels (British, dry) 

cu. meters 

0.16366 

Barrels (British, dry) 

gallons (British) 

36 

Barrels, cement 

pounds of cement 

376 

Barrels, oil 

galloeis (U. S.) 

42 

Barrels (U. S.. dry) 

bushels 

3.281 

Barrels (U. S., dry) 

cu. inches 

7056 



A TABLE OF CONVERSION FACTORS 


To convert from 

To 

Multiply by 

Barrels (cranberry) 

cu. inches 

5826 

Barrels (U. S., dry) 

cu. meters 

0.11562 

Barrels (U. S., dry) 

quarts (dry) 

105.0 

Barrels (U. S., liquid) 

cu. meters 

0.11924 

Barrels (U. S., liquid) - - - - 

- gallons - -- -- -- -- 

- 31.5 

Bars 

atmospheres 

0.98692 

Bars 

dynes /sq. cm. 

1 .000X10« 

Bars 

kg./sq. meter 

1 .01971 XICH 

Bars 

pounds/sq. inch 

14.504 

Barye- - 

- dynes/sq. cm. ------ 

- 1.000 

Board feet 

cu. cm. 

2359.8 

Board feet 

cu. fb8t 

1/12 

Board feet 

cu. inches 

144 

Board of trade units 

ohms (International) 

0.9984 

(England before 1903) 

Boiler horse power ----- 

- B. T. U./hour ------ 

- 33479 

Boiler horse power 

K. W. 

9.803 

Bolt (U. S., cloth) 

linear feet 

120 

Bolt (U. S., cloth) 

meters 

36.576 

Bougie decimale 

candles (International) 

1.0 


- calories (gram) ------ 

- 252 

B. T. U. 

foot poundals 

25030 

B. T. U. 

foot pounds 

777.9 

B. T. U. 

horse-power hours 

3.929X10'^ 

B. T. U. 

joules 

1055 

B. T. U. 

- kilogram meters ----- 

- 107.565 

B. T. U. 

liter atmospheres 

10.41 

B. T. U. 

pounds carbon to COt 

6.88X10-5 

B. T. U. 

pounds water evaporated 

0.001036 

B. T. U./min. 

from and at212®F (100°C.) 
foot pounds /sec. 

12.96 

B. T. U. (mean) ------ 

- calories, gram (mean) - - - - 

- 251.98 

B. T. U. (mean) 

calories, kg. 

0.25198 

B. T. U. (mean) 

cubic foot-atmospheres 

0.3676 

B. T. U. (mean) 

ergs 

1.0548X1010 

B. T. U. (mean) 

foot-poundals 

25030.7 

B. T. U. (mean) - 

- foot pounds ------- 

- 777.98 

B. T. U. (mean) 

horse-power hours 

3.9292X10--* 

B. T. U. (mean) 

joules (Abs.) 

1054.8 

B. T. U. (mean) 

kilowatt-hours 

2.930X10-'* 

B. T. U. (mean) 

kg. meters 

107.56 

B. T. U. (mean) ------ 

- liter atmospheres ----- 

- 10.409 

B. T. U. (mean) 

watt-hours 

0.2930 

B. T. U. (mean) 

watt-seconds 

1054.8 

B. T. U. (mean) /min. 

horse power 

0.023575 

B. T. U. (mean) /min. 

watts (Abs.) 

17.580 

B. T. U. (mean) /pound - - - 

- calories, gram (moan) /gram - - 

- 0.5556 

B. T. U. (mean)/pound 

joules/gram 

2.3255 

B. T. U. (mean) /pound/°F 

calories, gram/gram/®C 

1 

B. T. U. (moan)/pound/®F 

ioule8/gram/®C 

4.186 

B. T. U. (mean) /sec. 

horse power 

1.4145 

B. T. U. (mean) /sec.- - - - - 

- watts (Abs.) 

- 1054.8 

B. T. U. (mean) /sq.ft. /minute 

watts /sq. inch 

0.12208 

B. T. U. (m6an)/8q.ft./minute 

kilo watts /sq. ft. 

0.17580 

8. T. U. (mean) /sq. ft/minute 

horse power /sq. ft. 

0.023675 



A TABLE OF CONVERSION FACTORS 


To convert from 

To 

Multiply by 

B. T. U. (mean) /sq. ft. /sec. 

calories, gram (15°C)/sq. cm. 

1.2404 

for a temp, gradient of 1°F 

per sec. for a temp, gradient 


per inch 

of 1°C per centimeter 


B. T. U. (mean)/8q. ft. /sec. for a 

joules (Abs.)/sq. cm. /sec. for a 

5.191 

temperature gradient of l°F/inch 

temperature gradient of 1°C/cm. 


B. T. U. (60°F) 

joules(Abs.) 

1054.6 

B. T. U. (60°F)/deg. F 

calories, gram/deg. C 

453.59 

B. T. U. (60°F)/deg. F - - - - 

- joules/deg. C-------- 

1898.3 

B. T. U. (60°F)/sec. 

watts (Abs.) 

1054.6 

B. T. U. (39°F) 

joules (Abs.) 

1060.4 

B. T. U. (39°F)/8ec. 

watts (Abs.) 

1060.4 

Buckets (British, dry) 

cu. cm. 

1.8184X10^ 

Buckets (British, dry) - - - 

- gallons (British) ------- 

4 

Bushels (British, dry) 

bags (British) 

1/3 

Bushels (British, dry) 

bushels ( U. S.) 

1 . 03205 

Bushels (British, dry) 

cu. cm. 

36369 

Bushels (British, dry) 

cu. ft. 

1 . 2843 

Bushels (British, dry) - - - - 

- cu. inches - -- -- -- -- 

■ 2219.3 

Bushels (British, dry) 

gallons (British) 

8 

Bushels (British, dry) 

liters 

36.3677048 

Bushels (British, dry) 

quarters (British capacity) 

0.125 

Bushels (U. S., dry) 

barrels 

0.304785 

Bushels (U. S., dry) ----- 

- bushels (British) ------- 

. 0.968946 

Bushels (U. S., dry) 

cu. cm. 

35239 

Bushels (U. S., dry) 

cu. ft. 

1 . 2444 

Bushels (U. S., dry) 

cu. inches 

2150.42 

Bushels (U. S., dry) 

cu. meters 

0.035239 

Bushels (U. S., dry) ----- 

- hectoliters --------- 

• 0.35238329 

Bushels (U. S. ,dry) 

liters 

35.238329 

Bushels (U. S., dry) 

pecks 

4 

Bushels (U. S., dry) 

pints (dry) 

64 

Bushels (U. S., dry) 

quarts (dry) 

32 

Bushels (U. S., dry) /acre - - - 

- hectoliters/hectare ------ 

■ 0.870754 

Butts (British, dry) 

cu. meters 

0.57281 

Butts (British, dry) 

gallons 

126 

Cable lengths (U. S.; British) 

feet 

720 

Cable lengths (U. S.; British) 

meters 

219.46 

Calories, gram ------- 

- B. T. U. 

■ 3.968X10-5 

Calories, gram (mean) 

B. T. U. (mean) 

3.9685X10-5 

Calories, gram (mean) 

cu. ft. atmospheres 

0.001469 

Calories, gram 

foot-poundals 

99.31 

Calories, gram (mean) 

foot-poundals 

99.334 

Calories, gram ------- 

- foot-pounds - -- -- -- - 

• 3.087 

Calories, gram (moan) 

foot-pounds 

3.0874 

Calories, gram 

horse- power hours 

1.5591 XI 0-6 

Calories, gram (mean) 

horse-power hours 

1.5593X10-6 

Calories, gram 

joules 

4.185 

Calories, gram (15°C) - - - - 

- joules (Abs.) - -- -- -- - 

4.185 

Calories, gram (20'’C) 

joules (Abs.) 

4.181 

Calories, gram (mean) 

joules (Abs.) 

4.186 

Calories, gram 

kilogram-meters 

0.4267 

Calories, gram (mean) 

kilogram-meters 

0.42685 

Calories, gram ------- 

- liter-atmospheres ------ 

4.130X10-2 

Calories, gram (mean) 

liter-atmospheres 

4.1311 X10-2 

Calories, gram (mean) 

watt hours 

0.0011628 

Calorie (15°C) seconds 

quanta 

6.38(54X1055 

Calories (1 5°C) /ampere-hour 

joules/electromagnetic unit 

0..011625 


quantity (abcoulomb) 



A TABLE OF CONVERSION FACTORS 


To convert front 

To 

Multiply by 

Calories (15°C) /coulomb 

joules/abcoulomb 

41.850 

Calories, gram (15°C)/deg. C 

B. T. U. (60°F)/deg. F 

0.0022046 

Calories, gram (15°C)/deg. C 

joules/deg. C 

4.185 

Calories, gram (mean) /gram 

B. T. U. (mean)/pound 

1.8 

Calories, gram (mean) /gram - - - 

joules/gram ------- 

- 4.186 

Calories, gram (mean)/gram/d6g. C 

B. T. U. (60°F)/pound/deg. F 

1 

Calories, gram (mean) /gram /deg. C 

joules/gram/deg. C 

4.186 

Calorie (1 5°C)seconds/No. if 

quanta 

1 .0535X1010 

Calories, gram (15°C)/sq. cm./ 

B. T. U. (moan)/sq. ft./sec. for 

0.80620 

sec. for a temp, gradient of 1°C/cm. 

a temp, gradient of 1°F/inch 


Calories, gram (1 5®C)/8q. cm./sec. - 

joules (Abs.)/sq. cm. /sec. for a - 

- 4.185 

for a temp, gradient of 1°C/cm. 

temp, gradient of 1°C/cm. 


Calories, kg. or large (mean) 

B. T. U. (mean) 

3.9685 

Calories, kg. (mean) 

calories, gram (mean) 

1000 

Calories, kg. (mean) 

ergs 

4.186X1010 

Calories, kg. (mean) 

foot pounds 

3087.4 

Calories, kg. (mean) ----- 

gram centimeters ----- 

- 4.2686X10^ 

Calories, kg. (mean) 

horse power hours 

0.0015593 

Calories, kg. (moan) 

joules 

4186 

Calories, kg. (mean) 

kg. meters 

426.85 

Calories, kg. (mean) 

K. W. hours 

0.0011628 

Calories, kg. (mean) - - - - - 

watt hours ------- 

- 1.1628 

Calories, kg. (mean) /min. 

foot pounds/sec. 

51 . 457 

Calories, kg. (mean) /min. 

horse power 

0.093558 

Calories, kg. (mean)/min. 

watts 

69.769 

Calories, kg. (mean) /sec. 

kilowatts - -- -- -- - 

- 4.186 

Candles (International) - - - - 

candies (English sperm) 

1 (approx.) 

Candles (International) 

candles (pentane) 

1 (approx.) 

Candles (International) 

carcel units 

0.104 (approx.) 

Candies (International) 

Hefner units 

1.11 (approx.) 

Candles (International) 

lumens ( International )/steradian 

1 .0000 

Candle power (spherical) .... 

lumens - -- -- -- - 

- 12.566 

Candles/sq. cm. 

lamberts 

3.1416 

Candles/sq. cm. 

millilamberts 

3141.6 

Candies/sq. inch 

lamberts 

0.48695 

Candles/sq. inch 

millilamberts 

486.95 

Carats (1877) - 

grains - -- -- -- -- 

- 3.168 

Carats (1877) 

milligrams 

205.29 

Carats (metric) 

grams 

0.2 

Carats (metric) 

grains 

3.08648 

Carcel units 

candles (International) 

9.6 (approx.) 

Centals - 

Centare cf. sq. meter 

pounds --------- 

- 100 

Centigrade degrees 

Fahrenheit, cf.^special table 


Centigrade thermal unit 

joules (Abs.) 

1898.3 

(C. T. U. ) (15“C) 



Centimeters 

angstrom units 

1 xio« 

Centimeters - 

feet (British or U.S.) - - - - 

- 0.032808 

Centimeters 

inches (U. S.) 

0.393700 

Centimeters 

lignes (Paris lignes) 

4.4330 

Centi meters 

microns 

10000 

Centimeters 

mils 

393.70 

Centimeters 

yards (British) 

0.01093614 

Centimeters 

yards (U. S.) 

0.01093611 

Cm. of mercury at 0®C 

atmospheres 

0.013158 

#No. n Avogadro's number number of molecules per gram mole. 




A TABLE OF CONVERSION FACTORS 


To convert from 

To 

Multiply by 

Cm. of mercury at 0®C 

dynes/sq. cm. 

1.33322 XI (H 

Cm. of mercury at 0°C 

feet of water at 39. 1®F 

0.44604 

Cm. of mercury at 0°C 

kg./sq. meter 

135.95 

Cm. of mercury at 0°C 

pounds/sq. ft. 

27.845 

Cm. of mercury at 0°C ----- 

pounds/sq. inch ------- 

0.19337 

Cent! meters /sec. 

feet/ min. 

1 . 9685 

Cent! meters /sec. 

kilometers/hour 

0.03600 

Centimeters /sec. 

meters/mi n. 

0.6000 

Centimeters /sec. 

miles/hour 

0.02237 

Centimeters /sec. ------- 

miles/min. - -- -- -- - 

3.728X10-< 

Centi meters /S6C.2 

k i 1 0 me ters /h r. /sec. 

0.036 

Ce n time tors /8ec.2 

Centimeter dyne cf. erg 

Chains (engineers’ or Ramden’s'i 

mi lea /hr. /sec. 

0.02237 

feet 

100 

Chains (engineers' or Ramden’s) - - 

meters - -- -- -- -- - 

30.4801 

Chains (surveyors’ or Gunter’s) 

feet 

66 

Chains (surveyors’ or Gunter’s) 

furlongs 

0.1 

Chains (surveyors’ or Gunter’s) 

meters 

20.117 

Chains (surveyors’ or Gunter’s) 

miles 

0.0125 

Chains (surveyors’ or Gunter’s) - - 

rods - -- -- -- -- -- 

4 

Chains (surveyors’ or Gunter’s) 

yards 

22 

Chaldrons (British, dry) 

bushels (British) 

32 (variable) 

Chaldrons (British, dry) 

cubic meters 

1.1638 

Chaldorns (U. S. , dry) 

bushels (U. S.) 

36 

Chaldrons (U. S. , dry) - - - - - 

cubic meters - -- -- -- - 

1 . 2686 

Cheval-vapeiirs 

watts 

735.499 

Cheval-vapeur heure 

Cheval-vapeur cf. horse power metric 
Circles 

joules (Abs.) 

2.6478X106 

degrees - -- -- - -- - 

360 

Circles - -- -- -- -- - 

radians 

6.28319 

Circles 

signs 

12 

Circular inches 

sq. cm. 

5.0671 

Circular inches 

sq. inches 

0.78540 

Circular millimeters 

sq. millimeters 

0.78540 

Circular mils - -- -- -- - 

sq. cm. - -- -- -- -- - 

5.0671 XI 0-6 

Circular mils 

sq. inches 

7.854X10-7 

Circular mils 

sq. mils 

0.78540 

Circumferences 

degrees 

360 

Circumferences 

grades 

400 

Circumferences- ------- 

radians ---------- 

6.28319 

Cloves or customary stones (British) 

kilograms 

3.6287 

Cloves or customary stones ( British) 

pounds 

8 

Coombs (British, dry) 

bushels (British) 

4 

Coombs (British, dry) 

cubic meters 

0.14548 

Cords ----------- 

cord feet - -- -- --- 

8 

Cords 

cu. fpet 

128 

Cords 

cu. meters 

3.625 

Cord feet 

cords 

0.125 

Cord feet 

cu. feet 

16 

Coulombs (Abs.) ------- 

abcoulombs or electromagnetic cgs - 
units 

0.1000 

Coulombs (Abe.) 

coulombs (International) (v) 

1 . 0001 0 

Coulombs (Abs.) 

coulombs (International) (a) 

1 . 00007 

Coulombs (Abs.) 

electronic charges 

6.281 X10^« 

Coulombs (Abs.) 

electrostatic cgs units or statcoulombs 

2.99796X109 

Coulombs (International) (a) 

coulombs (Abs.) 

0. 99993 

Coulombs (International) (v) 

coulombs (Abs.) 

0.99990 



A TABLE OF CONVERSION FACTORS 


To convert from 

To 

Multiply by 

Coulombs/kQ. 

statcouiombs/dyne 

3057.7 

Cubic cm. 

board feet 

4.2372X10-4 

Cubic cm. 

bushels (British) 

2.7496X10-5 

Cubic cm. 

bushels (U. S.) 

2.83776X10-5 

Cubic cm. - -- -- -- - 

- cubicft. (British) - - - - 

- - 3.531477X10-5 

Cubic cm. 

cubicft. (U. S.) 

3.531445X10-5 

Cubic cm. 

cubic inches 

0.061023 

Cubic cm. 

cubic yards 

1 .3079X10-6 

Cubic cm. 

drachms (British, fluid) 

0.28157 

Cubic cm. - -- -- -- - 

- drams (U.S., fluid) - - - - 

- - 0.27053 

Cubic cm. 

gallons (British) 

2.1997X10-4 

Cubic cm. 

gallons (U. S.) 

2.6417X10-4 

Cubic cm. 

liters 

9.9997X10-4 

Cubic cm. 

minims (British) 

16.894 

Cubic cm. - -- -- -- - 

- minims (U.S.) - - . - - 

- - 16.231 

Cubic cm. 

ounces ( British, fluid) 

0.035196 

Cubic cm. 

ounces (U. S., fluid) 

0.033814 

Cubic cm. 

pints (U. S., dry) 

0.0018162 

Cubic cm. 

pints (U. S., liquid) 

0.0021134 

Cubic cm. - -- -- -- - 

- quarts (U. S., dry) - - - - 

- - 9.0808X10-4 

Cubic cm. 

quarts (British, liquid) 

8.7988X10-4 

Cubic cm. 

quarts (U. S., liquid) 

0.001 0567 

Cubic cm. atmospheres (normal) 

joules (Abs.) 

0.101325 

Cubic cm. /sec. 

cubic ft./min. 

0.0021186 

Cubic ft. (British) ----- 

- cubic meters ------ 

- - 0.02831677 

Cubic ft. (U.S.) 

board ft. 

12 

Cubic ft. (U.S.) 

bushels (British) 

0.77861 

Cubic ft. (U.S.) 

bushels (U.S.) 

0.80357 

Cubic ft. (U. S.) 

cords 

0.0078125 

Cubicft. (U.S.) ------ 

- cord feet ------- 

- - 0.0625 

Cubic ft. (U.S.) 

cubic cm. 

28317 

Cubicft. (U. S.) 

cubic inches 

1728 

Cubicft. (U. S.) 

cubic meters 

0.02831701 

Cubic ft. (U. S.) 

cubic yards 

0.037037 

Cubicft. (U. S.) 

- gallons (British) - - - - - 

- - 6.229 

Cubicft. (U. S.) 

gallons (U. S.) 

7.481 

Cubicft. (U. S.) 

liters 

28.316 

Cubicft. (U. S.) 

quarts (U. S., dry) 

25.714 

Cubicft. (U. S.) 

quarts (U. S., liquid) 

29 . 922 

Cubic ft. (U. S.) ------ 

- register tons (British) - - - 

- - 0.01 

Cu. ft. atmospheres 

B. T. U. (mean) 

2.7203 

Cu. ft. atmospheres 

calories, gram (mean) 

680.74 

Cu. ft. atmospheres 

foot pounds 

2116.3 

Cu. ft. atmospheres 

joules (Abs.) 

2869.4 

Cu. ft. atmospheres ----- 

- kg. meters ------- 

- - 292.59 

Cu. ft. atmospheres 

liter atmospheres’ 

28.316 

Cu. ft. of common brick 

pounds 

120 

Cu. ft. of water (60°F) 

pounds 

62.37 

Cu. ft./min. 

cu. cm. /sec. 

472.0 

Cu. ft./min. ------- 

- gallons/sec. ------ 

- - 0.1247 

Cu. ft./min. 

liters /sec. 

0.4720 

Cu. ft. /sec. 

gallons/min. 

448.831 

Cu. ft. /sec. 

liters/min. 

1698.96 

Cu. ft. /sec. 

cu. yards/min. 

2.22222 

Cu. hectometers 

cubic meters 

1 X106 

Cu. inches (U. S.) 

board feet 

0.00694444 

Cu. iftches (British) 

bushels (British) 

4.6081 XI 0-4 



A TABLE OF CONVERSION FACTORS 


To convert from 

To 

Multiply by 

Cu. inches (U. S. ) 

bushels (U. S.) 

4. 65025 XI 0-^ 

Cu. inches (British) 

cubic cm. 

16.3870253 

Cu. inches (U. S.) 

cubic cm. 

16.387162 

Cu. inches (British) 

cu. ft. (British) 

5.7870X10-^ 

Cu. inches (U. S.) - - - - 

- - - cu. ft. (U. S.) 

- - 5.78704X10-^ 

Cu. inches ( U. S.) 

cubic meters 

1 .63871 XI 0-5 

Cu. inches (U. S.) 

cu. yards 

2.143347X10-5 

Cu. inches (U. S.) 

drams (fluid) 

4.43322 

Cu. inches (British) 

gallons (British) 

0.003606 

Cu. inches (U. S.) - - - - 

- - -■ gallons (U. S.) ----- 

- - 0.0043290 

Cu. inches (U. S.) 

liters 

0.0163868 

Cu. inches (U. S.) 

ounces (fluid) (U. S. 

0.5541 

Cu. inches ( British) 

pecks (British) 

0.0018031 

Cu. inches ( U. S.) 

pecks ( U. S.) 

0.00186010 

Cu. inches (U. S.) - - - 

- - - pints (U. S., dry) - - - - 

- - 0.0297616 

Cu. inches ( U. S.) 

quarts (U. S., dry) 

0.0148808 

Cu. inches (U. S.) 

quarts (U. S., liquid) 

0.017316 

Cu. kilometers 

cubic meters 

1 XI 09 

Cubic meters 

bushels (U. S.) 

28.3776 

Cubic meters ----- 

- - - cords - -- -- -- - 

- - 0.2759 

Cubic meters 

cubic cm. 

1 XI 06 

Cubic meters 

cubic ft. (British) 

35.31477 

Cubic meters 

cubic ft. (U. S.) 

35.314445 

Cubic meters 

cubic inches 

61023 

Cubic meters ----- 

- - - cubic yards (British) - - - 

- - 1 . 307954 

Cubic meters 

cubic yards (U. S.) 

1 . 3079428 

Cubic meters 

gallons (U. S.) 

264.173 

Cubic meters 

liters 

999.973 

Cubic meters 

pints (U. S., liquid) 

2113.4 

Cubic meters ----- 

- - - quarts (U. S., liquid) - - - 

- - 1056.7 

Cubic meters 

steres 

1 

Cu. millimeters 

cubic inches 

6.1023X10-5 

Cu. millimeters 

cubic meters 

1 X10-5 

Cu. millimeters 

minims (British) 

0.016894 

Cu. millimeters - - - - 

- - - minims (U. S.) ----- 

- - 0.016231 

Cubic yards 

cubic cm. 

764559.45 

Cubic yds. (British) 

cubic ft. 

27 

Cubic yds (U. S.) 

cubic ft. 

27 

Cubic yds. (U. S.) 

cubic inches 

46656 

Cubic yds. (British) - - - 

- - - cubic meters ------ 

- - 0.76455285 

Cubic yds. (U. S.) 

cubic meters 

0.76455945 

Cubic yds. (U. S.) 

gallons (British) 

168.18 

Cubic yds. (U. S.) 

gallons (U. S.) 

202.0 

Cubic yds. 

liters 

764.54 

Cubic yds. (U. S.)- - - - 

- - - pints (U. S., liquid) - - - - 

- - 1616 

Cubic yds. of sand 

pounds 

2700 

Cubic yds (U. S.) 

quarts (U. S., liquid) 

807.9 

Cubic yds./min. 

cubic ft. /sec. 

0.45 

Cubic yds./min. 

gallons /sec. 

3.367 

Cubic yds/min. - - - - 

- - - liters /sec. ------- 

- - 12.74 

Cubits 

centimeters 

45.72009 

Cubits 

feet 

1.5 

Cubits 

inches 

18 

Daltons 

grams 

1 .6498X10-*^ 

Daltons 

mass of an atom of oxygen 

1/16 

Days (mean solar) 

hours (mean solar) 

24 

Days (mean solar) 

minutes (mean solar) 

1440 



A TABLE OF CONVERSION FACTORS 


To convert from 

To 

Multiply by 

Days (mean solar) 

seconds (mean solar) 

86400 

Days (siderial) 

seconds (mean solar) 

86164 

Decigrams 

grams 

0.1 

Decisteres 

cubic meters 

0.1 

Degrees - 

circumferences ------ 

- 0.00277778 

Degrees 

minutes 

60 

Degrees 

quadrants 

1/90 

Degrees 

radians 

0.0174533 

Degrees 

re volutions 

0.00277778 

Degrees - -- -- -- -- - 
Degrees centigrade cf. special table 

seconds- - -- -- -- - 

- 3600 



Degrees Fahrenheit cf. special table 
Degree /foot 

radians /cm. 

5.7261 X10--» 

Degrees /inch 

radians/cm. 

0.0068714 

Degrees/sec. 

radians /sec. ------- 

- 0.017453 

Degrees /sec. 

revolutions/min. 

0.1667 

Degrees /sec. 

Degrees Reaumur cf. special table 
Dekagrams 

revolutions/sec. 

0.002778 

grams 

10 

Drachms (British, fluid) - - - - 

cubic cm, - -- -- -- - 

. 3.5515 

Drachms (British, fluid) 

minims (British) 

60 

Drachms (British, fluid) 

ounces (British, fluid) 

0.125 

Drachms (U. S., fluid) cf. Drams (U. S., fluid) 


Drams (apothecaries’ or troy) 

drams (avoirdupois) 

2.194286 

Drams (apothecaries’ or troy) - - - 

grains - -- -- -- -- 

- 60 

Drams (apothecaries’ or troy) 

grams 

3.8879351 

Drams (apothecaries’ or troy) 

ounces (avoirdupois) 

0.1371429 

Drams (apothecaries' or troy) 

ounces (troy) 

0.125 

Drams (troy) 

pennyweights 

2.5 

Drams (apothecaries’ or troy) - - - 

pounds (avoirdupois) - - - - 

- 0.008571429 

Drams (apothecaries’ or troy) 

pounds (troy) 

1/96 

Drams (apothecaries’) 

scruples 

3 

Drams (avoirdupois) 

drams (apothecaries’ or troy) 

0.4557292 

Drams (avoirdupois) 

grains 

27.34375 

Drams (avoirdupois) ------ 

grams - -- -- -- -- 

- 1.771845 

Drams (avoirdupois) 

milligrams 

1771 .845 

Drams (avoirdupois) 

ounces (avoirdupois) 

0.0625 

Drams (avoirdupois) 

ounces (troy) 

0.056966146 

Drams (avoirdupois) 

pennyweights 

1.139323 

Drams (avoirdupois) ------ 

pounds (avoirdupois) - - - - 

- 1 /256 

Drams (avoirdupois) 

pounds (troy) 

0.0047471788 

Drams (avoirdupois) 

scruples 

1.3671875 

Drams (U. S., fluid or apoth.) 

cubic cm. 

3.6967 

Drams (U. S., fluid or apoth.) 

cubic inches 

0.225570 

Drams (U. S., fluid or apoth.) - - - 

gills (U.S.) 

- 0.03125 

Drams (U. S., fluid or apoth.) 

milliliters 

3.6966 

Drams (U. S., fluid or apoth.) 

minims (U. S., fluid) 

60 

Drams (U. S., fluid or apoth.) 

ounces (fluid) 

0.125 

Drams (U. 8., fluid or apoth.) 

pints (U. S., liquid) 

0.0078125 

Drams (U. S., fluid or apoth.) 

quarts (U. S., liquid) - - - • 

- 0.00390625 

Dynes 

grains 

0.01 5368 

Dynes 

grams 

0.00101972 

Dynes 

poundals 

7.2332X10-5 

Dynes 

pounds 

2.2481 X10-6 

Dyne-cm. (torque) 

kg.- meters 

1 .0197X10-8 

Dyn^cm. (torque) 

poundal-feet 

2.3731 XI 0-8 

Dyne-cm. (torque) 

pound-feet 

7.3757X10-8 



A TABLE OF CONVERSION FACTORS 


To convert from 

To 

Multiply by 

Dyne-cm. (torque) 

pound-inches 

8.8511 XIO-T 

Dynes/cm. 

ergs/sq. cm. 

1 

Dynes/cm. 

ergs/aq. millimeter 

0.01 

Dynes /cm. 

milligrams/inch 

2.5901 

Dynes/cm. 

milligrams/millimeter 

0.10197 

Dynes/sq. cm. ------- 

- atmospheres ------- 

- 9.8692X10-» 

Dynes /sq. cm. 

bars 

1 xio-« 

Dynes/sq. cm. 

cm. of water at 4”C (39.2° F.) 

0.00101974 

Dynes/sq. cm. 

grams/sq. cm. 

0.00101972 

Dynes/sq. cm. 

inches of mercury at 32°F 

2.9530X10-5 

Dynes/sq. cm. - - - - - - 

- inches of waterat39.2° F. (4°C.) 

- 4.0148 X10“* 

Dynes/sq. cm. 

kg./sq. meter 

0.0101971 

Dynes/sq. cm. 

millimeters of mercury 

7.5006X10-* 

Dynes/sq. cm. 

pounds/sq. ft. 

0.0020886 

Dynes/sq. cm. 

pounds/sq. inch 

1 .4504X10-5 

Electromagnetic cgs unit of - - - 

capacity cf. abfarad 

_ _ - _ _ 




Electromagnetic cgs unit of 
field strength 

Electromagnetic cgs unit of 
inductance cf. abhenry 

gauss (Abs. ) 

1 . 0000 

maxwells (Ab8.)/sq. cm. 

1 . 00000 

Electromagnetic cgs units of 

rnegnetic induction 
Electromagnetic cgs units of 

electrostatic cgs units of 

8.9916X102® 

magnetic permeability 

magnetic permeability 


Electromagnetic cgs units of - - 

- gilberts- - -- -- -- - 

- 1 . 00000 

magnetomotive force 
Electromagnetic cgs units of 

ohm, International-meter-gram 

9.9948X10-« 

mass resistance 



Electromagnetic cgs units of 
pole strength 

Electromagnetic cgs unit of 

maxwells (Abs.) 

1.0000 

oersteds (Abs.) 

1 . 0000 

potential cf. abvolt 
Electromagnetic cgs units of 

reluctance 



Electromagnetic cgs unit of - - 
resistance cf. abohm 

• • » « 


electromagnetic cgs units of 

0.0010764 

Electromagnetic ft. lb. sec. units of 

magnetic permeability 

magnetic permeability 


Electromagnetic ft. lb. sec. units of 

electrostatic cgs units of 

9.6786X10’’ 

magnetic permeability 

magnetic permeability 


Electronic charges 

abcoulombs 

1.5921 XI 0-20 

Electronic charges 

coulombs (Abs.) 

1.5921 X10-*9 

Electronic charges ----- 

- statcoulombs ------- 

- 4.774X10-10 

Electrons/kg. 

Electrostatic cgs units* of 
capacity cf. statfarad 

statcoulombs/dyne 

4.868X10-10 



Electrostatic cgs unit of 
charge cf. statcoulomb 

gauss (Abs.) 

3.33560X10-1* 

Electrostatic cgs units of 


field strength 

Electrostatic cgs units of Hall effect electromagnetic cgs units of Hall 2.6962 X10** 

effect 


*AII electrostatic cgsjunits are based on the velocity of light in air equal to 2.99796X10^° cm. /sec. 



A TABUB OF CONVERSION FACTORS 


To convert from 

To 

Multiply by , 

Electrostatic CQS unit of 
inductance cf. stathenry 



maxwells (Ab8.)/8q. cm. 

2.9986X10’° 

Electrostatic cgs units of magnetic 

induction 

Electrostatic cgs units of 

gilberts (Abs.) 

3. 33560X10-” 

magnetomotive force 

Electrostatic cgs units of mass 

ohm, lnternational>meter>gram 

8.9869X10’5 

resistance 



Electrostatic cgs units of pole - - - 
strength 

Electrostatic cgs unit of potential 
cf. statvolt 

maxwells (Abs.) ------ 

- 2.99796X1010 



Electrostatic cgs units of reluctance 
Electrostatic cgs unit of resistance 
cf. statohm 

oersteds (Abs.) 

1.1122X10-21 

abcoulombs 

117.58 

Electrostatic ft. lb. sec. units of 

charge 

Electrostatic ft. lb. sec. units of - - 

coulombs (Abs.) ------- 

- 1.1952X10-0 

charge 

Electrostatic ft. lb. sec. units of 

statcoulombs 

3583.9 

charge 

Electrostatic ft. lb. sec. units of 

electrostatic cgs units of magnetic 

1 . 0000 

magnetic permeability 

permeability 


Ells 

cm. 

114.30 

Ells 

inches 

45 

Ems, pica (printing} ------ 

cm. - 

- 0.42333 

Ems, pica (printing) 

inches 

1/6 

Ergs 

B. T. U. (mean) 

9. 4805X10-11 

Ergs 

calories, gram (mean) 

2.3889X10-« 

Ergs 

calories, kg. (mean) 

2.3889X10-” 

Ergs - -- -- -- -- -- 

foot poundais -------- 

- 2.3730X10-6 

Ergs 

foot pounds 

7.3756X10-8 

Ergs 

gram centimeters 

0.00101972 

Ergs 

joules 

1 X10-7 


kg. meters 

1 .0197X10-8 

Ergs /sec. - -- -- -- -- 

B. T. U. (mean)/min. - - - - . 

- 5.6883X10-0 

Ergs /sec. 

calories, kg. (mean)/min. 

1.4333X10-0 

Ergs /sec. 

foot pounds/min. 

4.4254X10-6 

Ergs /sec. 

foot pounds /sec. 

7.3756X10-8 

Ergs /sec. 

horse power 

1 .3410X10-10 

Ergs/sec. - -- -- -- -- 

K. W. 

• 1 X10-10 

Ergs /sec. 

watts 

1 X10-7 

Ergs/sq. cm. 

dynes /cm. 

1 

Ergs/sq. cm. 

ergs/sq. mm. 

0.01 

Ergs/sq. mm. 

dynes /cm. 

100 

Ergs/sq. mm. - -- -- -- - 

ergs/sq. cm. - -- -- -- - 

. 100 

Fahrenheit degrees 

centigrade, cf. special table 


Faradays 

coulombs (Abs.) 

9.6600X108 

Faradays 

coulombs (International) (a) 

9.6507X108 

Faradays 

coulombs (International) (v) 

96510 

Faradays/kg. - -- -- -- - 

statcoulombs/dyne ------ 

2.9507X108 

Faradays /sec. 

amperes (Abs.) 

96500 

Farads (Abs.) 

Abfarads 

1 XlO-o 

Farads (Abft.) 

farads (International) 

1 .00052 

Farads (Abs.) 

microfarads 

1 xio« 

Farads (Abs.) 

statfarads 

8.98776X10” 



A TABLE OF CONVERSION FACTORS 


To convert from 



To 

Multiply by 

Farads (International) 


farads (Abs.) 

0.99948 

Fathonis 



feet 

6 

Fathoms 



meters 

1 . 828804 

Feet (British) 



cm. 

30.47997 

Feet (British) - - - 

- 

_ - - 

- paces (British) ------- 

0.4 

Feet (U. S.) 



centimeters 

30.48006096 

Feet (U. S.) 



chains (Gunter’s) 

0.0151515 

Feet (U. S.) 



fathoms 

1/6 

Feet (U. S.) 



furlongs 

0.00151515 

Feet(U. S.) - - - 

- 

- - _ 

- inches (U. S.) - -- -- -- 

12 

Feet (U. S.) 



meters 

0.3048006096 

Feet (U. S.) 



miles (nautical) 

1 .6447X10--* 

Feet (U. S.) 



miles (statute) 

1 .893939 XI 0-^ 

Feet (U. S.) 



rods 

0.0606061 

Feet (U. S.) - - - 

- 

- - - 

- wave lengths of red line of cadmium 

473404 

Keet (U. S.) 



yards (U. S.) 

1/3 

Feet of water at 39.2° 

F. 

(4°C) 

atmospheres 

0.029499 

Feet of water at 39.2° 

F. 

(4°C) 

inches of mercury at 32° F. (0°C) 

0.88265 

Feet of water at 39.2° 

F. 

(4°C) 

kg./sq. meter 

304.79 

Feet of water at 39.2° 

F. 

(4°C) - 

pounds/sq. inch ------- 

0.43352 

Feet of water at 39.2° 

F. 

(4'=C) 

pounds /sq. foot 

62.427 

Feet/min. 



cm. /sec. 

0.508001 

Feet/min. 



kilometers/hour 

0.01829 

Feet/min. 



meters/soc. 

0.00508001 

Feet/min. - - - - 

- 

- - - 

- miles/hour --------- 

0.011364 

Feet /sec. 



kilometers /hour 

1 . 0973 

Feet /sec. 



knots (per hour) 

0.5921 

Feet/sec. 



meters /min. 

18.29 

Feet /sec. 



miles/hour 

0.6818 

Feet /sec. - - - - 

- 

... 

- miles /min. --------- 

0.011364 

Feet/sec.2 



kilometers/hour/sec. 

1 . 0973 

Firkins (British) 



gallons (British) 

9 

Firkins (British) 



liters 

40 914 

Firkins (U. S.) 



gallons (U. S.) 

9 

Firkins (U. S.) - - - 

- 

... 

- liters - -- -- -- -- - 

34.068 




Foot ( Paris) cf. pied 









Foot candles 



lumen incident/sq. ft. 

1 

Foot candles 



lumens /sq. meter 

10.764 

Foot candles - - - 

- 

... 

- lux - -- -- -- -- -- 

10.764 

Foot candles 



milliphots 

1 . 0764 

Foot poundals 



B. T, U. (mean) 

3.9951 XI 0-5 

Foot poundals 



calories, gram (mean) 

0.010067 

Foot poundals 



ergs 

4.21402X105 

Foot poundals - - - 

- 

... 

- joules - -- -- -- -- - 

0.0421402 

Foot poundals 



kg. meters 

0.0042972 

Foot poundals 



liter atmospheres (normal) 

4.1588X10--* 

Foot pounds 



B. T. U, (mean) 

0.0012854 

Foot pounds 



calories, gram (mean) 

0.32389 

Foot pounds - - - 

. 

... 

- calories, kg. (mean)- ----- 

3.2389X10-^ 

Foot pounds 



cu. ft. atmospheres 

4.7253X10--* 

Foot pounds 



ergs 

1 .35582X107 

Foot pounds 



foot poundals 

32.174 

Foot pounds 



gram cm. 

1 .3825X10* 

Foot pounds 



horse power hours 

5.0505X10-7 

Foot pounds 



joules (Abs.) 

1.36582 

Foot pounds 



kg. meters 

0.138255 



A TABLE OF CONVERSION FACTORS 


To convert from 

To 

Multiply by 

Foot pounds 

K. W. hours 

3.7662X10-7 

Foot pounds 

liter atmospheres 

0,013381 

Foot pounds 

watt hours 

3.7661 X10-< 

Foot pounds/min. 

B. T. U. (mean)/min. 

0.0012854 

Foot pounds/min. ------ 

calories, kg. (mean) /min. - - - 

- 3.2389X10--* 

Foot pounds/min. 

foot pounds/sec. 

0.016667 

Foot pounds/min. 

horse power 

3.0303X10-5 

Foot pounds/min. 

horse power (metric) 

3.0723X10-5 

Foot pounds/min. 

K. W. 

2.2597X10-5 

Foot pounds/min. ------ 

watts - -- -- -- -- 

- 0.022597 

Foot pounds /sec. 

B. T. U. (mean) /min. 

0.077124 

Foot pounds/ sec. 

calories, kg., (mean) /min. 

0.0194334 

Foot pounds /sec. 

horse power 

0.0018182 

Foot pounds /sec. 

K. W. 

0.00135582 

Foot pounds/sec. ------- 

watts (Abs.) ------- 

- 1 . 35582 

Frtrrsfi chA\/al rf. hnrsA nnwar. metric 


Furlongs 

chains (Gunter's) 

10 

Furlongs 

meters 

201 .168 

Furlongs 

miles (U. S.) 

0.125 

Furlongs 

rods 

40 

Furlongs ---------- 

yards - -- -- -- -- 

- 220 

Gallons (British) 

barrels (British, dry) 

0.027778 

Gallons (British) 

bushels (British, dry) 

0.125 

Gallons (British) « 

cubic cm. 

4546.0858 

Gallons (British) 

cubic feet 

0.16054 

Gallons (British) ------- 

cubic inches ----- - - 

- 277.41 

Gallons (British) 

gallons ( U. S.) 

1 . 20094 

Gallons (British) 

gills (British) 

32 

Gallons (British) 

liters 

4.5459631 

Gallons (British) 

ounces (British, fluid) 

160 

Gallons (British) - - - - - - 

pecks (British) ------ 

- 0.5 

Gallons (British) 

pints (British, liquid) 

8 

Gallons (British) 

pounds (avoirdupois) of water at 



62° F (16.7° C.) 

10 

Gallons (British) 

quarts (British, liquid) 

4 

Gallons, Imperial cf. gallons, British 



Gallons (U. S.) - I - -' - - - 

barrels (U. S., liquid) - - - - 

- 0.031746 

Gallons (U. S.) 

cubic cm. 

3785.4 

Gallons (U. S.) 

cubic feet 

0.13368 

Gallons (U. S.) 

cubic inches 

231 

Gallons (U. S.) 

cubic meters 

0.0037854 

Gallons (U. S.) - 

cubic yards ------- 

- 0.004951 

Gallons (U. S.) 

gallons (British) 

0.83268 

Gallons (U. S.) 

gills (U. S.) 

32 

Gallons (U. S.) 

liters 

3.78533 

Gallons (U. S.) 

minims 

61440 

Gallons (U. S.) 

ounces (U. S., fluid) - - - - 

- 128 

Gallons (U. S.) 

pints (U. S., liquid) 

8 

Gallons (U. S.) 

pounds (avoirdupois) of water at 

8.3378 


62° F. ( 16.7° C.) 


Gallons (U. S.) 

quarts (U. S., liquid) 

4 

Gallons (U. S.,) water /min. 

tons water/24 hours 

6.0086 

Gallons (U. S.) /min. - - . - - 

cu. ft./hour 

- 8.0208 

Gallons (U> S.)/min. 

cu. ft. /sec. 

0.002228 

Gallons (U. S.)/min. 

liters /sec. 

0.06308 

Gallons (U. S.)/8ec. 

cubic yards/min. 

0.29706 

Gammas 

gauss 

1 .0000X10-5 
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A TABLE OF CONVERSION FACTORS 


To convert from 

To 

Multiply by 

Gauss (Abs.) 

ampere turns /cm. 

0.79580 

Gauss (Abs.) 

ampere turns/inch 

2.0213 

Gauss (Abs.) 

electromagnetic cgs units of field 

1 . 0000 


strength 


Gauss (Abs.) 

electrostatic cgs units of field 

2.99859X10^0 


strength 


Gauss (Abs.) ------ 

- - gammas - -- -- -- - 

- 1X1 OS 

Gauss (Abs.) 

gauss (International) (a) 

1 .00007 

Gauss (Abs.) 

gauss (International) (v) 

1 .00010 

Gauss (Abs.) 

gilberts/cm. 

1 .00 

Gauss (Abs.) 

lines/sq. inch 

6.452 

Gauss (International) (a) - - 

- - gauss (Abs.) ------- 

- 0.99993 

Gauss (International) (v) 

gauss (Abs.) 

0.99990 

Geepound cf. slug 



Gilberts (Abs.) 

abampere turns 

0.07958 

Gilberts (Abs.) 

ampere turns 

0.7958 

Gilberts (Abs.) ----- 

- - gilberts (International) (a) - - 

- 1 . 00007 

Gilberts (Abs.) 

gilberts (International) (v) 

1 . 0001 0 

Gilberts (International) (a) 

gilberts (Abs.) 

0.99993 

Gilberts (International) (v) 

gilberts (Abs.) 

0.99990 

Gilberts /cm. 

gauss 

1 .0000 

Gills (British) ------ 

- - cubic cm. - - - - - - - 

- 142.07 

Gills (British) 

gallons (British) 

0.03125 

Gills (British) 

liters 

0.14206 

Gills (British) 

ounces (British, liquid) 

4 

Gills (British) 

pints (British, liquid) 

0.25 

Gills (U.S.) 

- - cubic cm. - -- -- -- - 

- 118.294 

Gills (U. S.) 

cubic inches 

7.21875 

Gills (U. S.) 

drams (fluid) 

32 

Gills (U. S.) 

gallons (U. S.) 

0.03125 

Gills (U. S.) 

liters 

0.118292 

Gills (U.S.) 

- - minims - -- -- -- -- 

- 1920 

Gills (U. S.) 

ounces ( U. S., fluid) 

4 

Gills (U. S.) 

pints (U. S., liquid) 

0.25 

Gills (U. S.) 

quarts (U. S., liquid) 

0.125 

Grades 

centesimal minutes 

100 

Grades - 

- - circumferences ------ 

- 0.0025 

Grades 

degrees 

0.9 

Grades 

radians 

0.01570797 

Grains 

carats (metric) 

0.3240 

Grains 

drams (avoirdupois) 

0.03657143 

Grains - 

- - drams (troy) ------- 

- 0.016667 

Grains 

dynes 

63.5453 

Grains 

grams 

0.064798918 

Grains 

milligrams 

64.798918 

Grains 

ounces (avoirdupois) 

0.0022857 

Grains - 

- - ounces (troy) ------- 

- 0 . 0020833 

Grains 

pennyweights (troy) 

0.0416667 

Grains 

pounds (avoirdupois) 

1 /7000 

Grains 

pounds (troy) 

1 /5760 

Grains 

scruples 

0.05000 

Grains /gal Ion (British) - - - 

- - part per million ------ 

- 14.254 

Grains/gallon (U.S.) 

parts per million 

17.118 

Grains/gallon (U. S.) 

pounds/million gallons (U. S.) 

142.86 

Grams 

carats (metric) 

5 

Grams 

drams (avoirdupois) 

0.564383 

Grams 

drams (troy) 

0.257206 
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A TABLE OF CONVERSION FACTORS 


To convert from 
Grams 
Grams 
Grams 
Grams 
Grams - 
Grams 
Grams 
Grams 
Grams 

Grams - -- -- -- - 

Grams 

Grams 

Grams 

Gram centimeters 

Gram centimeters - - - - - 

Gram centimeters 

Gram centimeters 

Gram centimeters 

Gram centimeters 

Grams centimeters - - - - 

Gram centimeters /sec. 

Gram cm.2 (moment of inertia) 
Gram cm.2 (moment of inertia) 
Grams/cubic cm. 

Grams/cubic cm. - - - - - 
Grams/cubic cm. 

Grams/cubic cm. 

Grams/cubic meter 
Grams/lfter 

Grams/liter ------- 

Grams /liter 
Grams/liter 
Grams/milliliter 
Grams/ton (long) 

Grams/ton (short) - - - - 
Grams/sq. cm. 

Grams/sq. cm. 

Grams/sq. cm. 

Grams/sq. cm. 

Grams/sq. cm. ------ 

Grams/sq. cm. 

Gram weight sec. /sq. cm. 

Gravity 

Gravity 

Hands - -- -- -- - 

Hands 

Hectares 

Hectares 

Hectares 

Hectares 

Hectares 

Hectares 

Hectares 

Hectograms 

Hectograms 

Hectoliters 

Hectoliters 


To 

dynes 

grains 

micrograms 

milligrams 

myriagrams ------ 

ounces (avoirdupois) 
ounces (troy) 
pennyweights 
poundais 

pounds (avoirdupois) - - - 

pounds (troy) 
scruples 
tons (metric) 

B. T. U. (moan) 

calories, gram (mean) - - ■ 

calories, kg. (mean) 

ergs 

foot pounds 
joules (Abs.) 

kilogram meters - - - - - 

watis (Abs.) 

pound sq. ft. 

pound sq. inch 

pounds /cu. ft. 

pounds/cu. inch - - - - - 
pounds /gallon (British) 
pounds/gallon (U. S.) 
grains/cubic ft. 
grains/gallon (U. S.) 
parts per million - - - - - 
pounds/cu. foot 
pounds/1000 gallons (U. S.) 
grams/cubic cm. 
milligrams/kg. 

milligrams/kg. - - - - - 

atmospheres 
dynes/sq. cm. 
kg./sq. meter 

millimeters of mercury at 0°C 
pounds /sq. ft. - - - - - 

pounds /sq. inch 
poises 

ce n ti me ters /sec.^ 
feet/sec.2 

centimeters ------ 

inches 

acres (British) 
acres (U. S.) 
ares 

sq. ft. -------- 

sq. meters 
sq. rods (U. S.) 
sq. yards (U. S.) 
grams 

ounces (avoirdupois) - - - 
bushels (British) 
bushels (U. S.) 


Multiply by 
980.665 
15.4324 
1 XI 06 
1000 
1 XI 0-4 
0.0352739 
0.0321507 
0.6430149 
0.0709314 
0.00220462 
0. 00267923 
0.771618 
1 X10-6 
9.29667X10-8 
2.3427X10-5 
2.3427X10-8 
980.665 
7.233X10-5 
9.80665X10-5 
1 XI 0-5 
9.80665X10-5 
2.37305X10-8 
3.4172X10-4 
62.43 
0.03613 
10.0224 
8.3454 
0.35757 
68.417 
1000 

0.062427 

8.345 

0.999973 

0.9842 

1.1023 

9.6784X10-4 

980.665 

10 

0.73556 

2.04817 

0.0142234 

980.665 

980.665 

32.174 

10.160 

4 

2.471058 

2.471044 

100 

107640 

10000 

395.367 

11959.85 

100 

3.52739 

2.7497 

2.837819 
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A TABLE OF COIWERSION FACTORS 


To convert from 

To 

Multiply by 

Hectoliters 

liters 

100 

Hectoliters/hectare 

U. S. bushels/acre 

1.14843 

Hectometers 

meters 

100 

Hectometers 

rods 

19.8838 

Hectometers 

- yards (British) ------- 

109.3614 

Hectometers 

yards (U. S.) 

109.3611 

Hectowatts 

watts 

100 

Hefner units 

candies (International) 

0.90 (approx.) 

Hemispheres 

spheres 

0.5 

Hemispheres -------- 

- spherical right angles - - - - - 

4 

Hemispheres 

steradians 

6.2832 

Henries (Abs.) 

abhenries 

1 XI 09 

Henries (Abs.) 

henries (International) 

0.99948 

Henries (Abs.) 

millihenries 

1000 

Henries (Abs.) ------- 

- stathenries - -- -- -- - 

. 1.11263X10-12 

Henries (International) 

henries (Abs.) 

1 . 00052 

Hogsheads (British) 

cubic ft. 

10.114 

Hogsheads (British) 

cubic meters 

0.28640 

Hogsheads (British) 

gallons (British) 

63 

Hogsheads (U. S.) - -- -- - 

- cubic ft. - -- -- -- -- 

. 8.42184 

Hogsheads (U. S.) 

cubic meters 

0.23848 

Hogsheads (U. S.) 

gallons (U. S.) 

63 

Horse power 

B. T- U. (mean) /min. 

42.418 

Horse power 

B. T. U. (mean) /hour 

2545.08 

Horse power 

. B. T. U. (mean) /sec. - - - - . 

. 0.70697 

Horse power 

calories, kg. (mean) /min. 

10.688 

Horse power 

foot pounds/min. 

33000 

Horse power 

foot pounds /sec. 

550 

Horse power 

horse power (metric) 

1 .0139 

Horse power 

1 

1 

1 

1 

1 

1 

o 

00 

o> 

II 

CD 

. 0.7452 

Horse power 

K. W. (g =980.665) 

0.74570 

Horse power 

pounds carbon to COz/hour 

0.175 

Horse power 

pounds water evaporated per hour 

2.64 


from and at 212°F. (100°C.) 


Horse power 

watts (g =980) 

745.2 

Horse power -------- 

Horse power, boiler cf. boiler horse 
power 

- watts (g =980. 665) 

. 745.70 

watts (Abs.) 

746.00 

Horse power, electrical 

( U. S. or British) 

Horse power (metric) 

foot pounds/min. 

32549 

Horse power (metric) 

horse power (U. S.) 

0.98632 

Horse power (metric) - - - - . 

- kg. meters/sec. ------ 

. 75 

Horse power hours 

B. T. U. (mean) 

2545.08 

Horse power hours 

calories, kg. (mean) 

641.304 

Horse power hours 

foot pounds 

1.9800X10« 

Horse power hours 

joules (Abs.) 

2.6845X106 

Horse power hours -----. 

- kg. meters --------- 

. 2.7374X105 

Horse power hours 

K. W. hours 

0.7457 

Horse power hours 

pounds carbon to COz 

0.175 

Horse power hours 

pounds water evaporated from 

2.64 


and at 212°F. (100®C.) 


Horse power hours 

pounds water raised from 62°F. 

17.0 


to 21 2® F. 


Horse power hours 

watt hours 

745.7 

Horse power hours, electrical 

joules (Abs.) 

2.6856X106 


(U. S. or British) 



A TABLE OF CONVERSION FACTORS 


To convert from 


To 

Multiply by 

Hours (mean solar) 


days (mean solar) 

0.041667 

Hours (mean solar) 


, minutes (mean solar) 

60 

Hours (mean solar) 


seconds (mean solar) 

3600 

Hours (mean solar) 


weeks 

0.0059524 

Hundredweights (long) - 

. . - 

- kilograms ------- 

- - 50.8023 

Hundredweights (long) 


pounds 

112 

Hundredweights (long) 


tons (long) 

0.05 

Hundredweights (short) 


kilograms 

45.3592 

Hundredweights (short) 


ounces (avoirdupois) 

1600 

Hundredweights (short) 

- . - 

- pounds -------- 

- - 100 

Hundredweights (short) 


tons (metric) 

0.0453592 

Hundredweights (short) 


tons (long) 

0.0446429 

Inches (British) 


centimeters 

2.539998 

Inches (British) 


spans 

1/9 

Inches (British) - - 

- - - 

- yards (British) ----- 

- - 1/36 

Inches (U. S.) 


angstrom units 

2.5400X108 

Inches (U. S.) 


centimeters 

2.540005 

Inches (U. S.) 


chains (Gunter’s) 

0.00126263 

Inches (U. S.) 


feet (U. S.) 

1/12 

Inches (U. S.) - - - - 

- - - 

- links (Gunter's) ----- 

- - 0.126263 

Inches (U. S.) 


miles 

1 .57828X10-5 

Inches ( U. S.) 


mils 

1000 

Inches (U. S.) 


points (printers' type) 

72 

Inches (U. S.) 


rods 

0.00505051 

Inches (U. S.) - - - - 

■ - - 

- -wave length of the red line of 
cadmium 

- - 39450,45 

Inches (U. S.) 


yards 

1/36 

Inches of mercury at 32®F 


atmospheres 

0.033421 

Inches of mercury at 32° F 


dynes /sq. cm. 

3.38639X104 

Inches of mercury at 32° F 


feet of water at 39.1°F 

1 . 1 3299 

Inches of mercury at 32°F 

- - - 

- kg,/sq. meter - - - - - 

- - 345.31 

Inches of mercury at 32°F 


pounds/sq. ft. 

70.727 

Inches of mercury at 32°F 


pounds/sq. inch 

0.49116 

Inches of water at 39.2°F. 

(4°C.) 

atmospheres 

0.0024583 

Inches of water at 39.2°F. 

(4°C.) 

dynes /sq. cm. 

2490.82 

Inches of water at 39.2°F. 

(4°C.) 

inches of mercury - - - - 

- - 0.073554 

Inches of water at 39.2°F. 

(4°C.) 

kg./sq. meter 

25.399 

Inches of water at 39.2°F. 

(4°C.) 

ounces/sq. inch 

0.57818 

Inches of water at 39.2°F. 

(4°C.) 

pounds/sq. ft. 

5.2022 

Inches of water at 39.2°F. 

(4°C.) 

pounds/sq. inch 

0.036136 

Inch, Paris cf. pouce - - 

- - . 

- - - - 

- - 

International annealed copper 
standard (20°C) 

micromhos/cm. cube 

0.5800 

Joules (Abs.) 


B. T. U. (mean) 

9.480X10-4 

Joules (Abs.) 


calories, gram (mean) 

0.23889 

Joules (Abs.) 


calories, gram (15°C) 

0.23895 

Joules (Abs.) - - - - 

. .. . 

- calories, gram (20°C) - - - 

- - 0.23918 

Joules (Abs.) 


calories, kg. (mean) 

2.3889X10-4 

Joules (Abs.) 


cubic foot atmospheres 

3.485X10-4 

Joules (Abs.) 


ergs 

1 X107 

Joules (Abs.) 


foot poundals 

23.730 

Joules (Abs.) . - - - 

. . . 

- foot pounds ------ 

- - 0.73756 

Joules (Abs.) 


gram centimeters 

1 .0197X104 

Joules (Abs.) 


horse power hours 

3.72508X10-7 

Joules (Abs.) 


joules (International) (v) 

0.999680 

Joules (Abs.) 


kg. meters 

0.101972 

Joules (Abs.) 


K. W. hours 

2.77778X10-7 



A TABLE OF CONVERSION FACTORS 


To convert from 

To 

Multiply by 

Joules (Abs.) 

liter atmospheres 

0.0098689 

Joules (Abs.) 

watt hours 

2.77778 XI O'* 

Joules (Abs.) 

watt seconds 

1.0 

Joules (International) (v) 

joules (Abs.) 

1 . 00032 

Joules /abcoulombs/deg. F - - - - 

joules/coulomb/deg. C - - - - - 

0.1800 

Joules (Abs. ) /ampere hour 

joules/abcoulomb 

0.0027778 

Joules (Abs.)/ampere hour 

joules /statcoulombs 

9.2636X10-M 

Joules/coulomb 

joules/abcoulomb 

10.000 

JoLiles/coulomb/dog. F 

joules/coulomb/deg. C 

1 . 8000 

Joules/deg. C-------- 

B. T. U. (60°F)/deg. F - - - - 

5.2679 XI 0-* 

Joules/deg. C 

calories, gram/deg. C 

0 . 23889 

Joules/electron 

joules/abcoulomb 

6.2311 X10’9 

JouIes/elGctron/deg. C 

joules/coulombs/deg. C 

6.2811 X10«8 

Joules/faraday 

joules/abcoulomb 

1 .0363X10-4 

Joules/faraday/deg. C - - - - - 

joules/coulomb/deg. C- - - - - 

1 .0363X10-5 

Joules/gram 

B. T. U. (mean)/pound 

0.43006 

Joules/gram 

calories, gram (mean)/gram 

0.23889 

Joules/gram/deg. C 

B. T. U. (mean) /pound/deg. F 

0.23889 

Joules/gram/deg. C 

calories, pram (mean) /gram/deg. C 

0 . 23889 

Joules/statcoulomb/deg. C - - - - 

joules /coulomb/deg. C - - - - - 

2.9986X109 

Joules/statcoulomb/deg. F 

joules /coulomb/deg. C 

5.3975X109 

Joules /sq.cm. /sec. for a tomperatuie 
gradient of l®C/cm. 

B. T. U./sq. ft. /sec. for a temperature 0.1926 
gradient of 1®F/inch 

Joules/sq. cm. /sec. for a temperature 
gradient of 1®C/cm. 

calories, gram (15®C)/sq. cm. /sec. 
for a temperature gradient of 
1°C/cm. 

0.23895 

Joule seconds - 

quanta 

1 .5258X10” 

Joule seconds/No 

quanta ---------- 

2.5173X109 

Karats (1 of gold to 24 of mixture) 

milligrams/gram 

41.667 

Kilderkins (British) 

cubic meters 

0.081830 

Kilderkins (British) 

gallons (British) 

18 

Kilograms 

drams (avoirdupois) 

564 . 383 

Kilograms - -- - -- -- 

drams (troy) ------- 

257 . 206 

Kilograms 

dynes 

9.80665X105 

Kilograms 

grains 

15432.4 

Kilograms 

grams 

1000 

Kilograms 

hundredweights (long) 

0.0196841 

Kilograms - -- -- -- -- 

hundredweights (short) - - - - 

0 . 022046223 

Kilograms 

ounces (avoirdupois) 

35.273957 

Kilograms 

ounces (troy) 

32.150742 

Kilograms 

pennyweights 

643.0149 

Kilograms 

poundats 

70.9314 

Kilograms - -- -- -- -- 

pounds (avoirdupois) ----- 

2.204622341 

Kilograms 

pounds (troy) 

2.6792285 

Kilograms 

scruples 

771 .618 

Kilograms 

tons (long) 

9.84207X10-4 

Kilograms 

tons (metric) 

0.001 

Kilograms - -- -- -- -- 

tons (short) - -- -- -- - 

0.0011023112 

Kg. cm. 2 (moment of inertia) 

pounds ft.2 

0.00237305 

Kg. cm. 2 (moment of inertia) 

pounds in.2 

0.341719 

Kg. meters 

B. T. U. (mean) 

0.00929667 

Kg. meters 

calories, gram (moan) 

2.3427 

Kg. meters - -- -- -- -- 

cu. ft. atmospheres ------ 

0.0034177 

Kg. meters 

ergs 

9.80665X107 

Kg. meters 

foot poundals 

232.71 

Kg. meters 

foot pounds 

7.2330 


* Avogrado'e number •■number of molecules per gram mole. 



A TABUE OF CONVERSION FACTORS 


To convert from 

To 

Multiply by 

Kq. meters 

gram centimeters 

1 XI 05 

Kg- meters 

horse power hours 

3.6529X10-5 

Kg. meters 

joules (Abs.) 

9.80665 

Kg. meters 

K. W. hours 

2.72407X10-5 

Kg. meters ------- 

- - liter atmospheres ----- 

- 0.096781 

Kg. meters 

watt hours 

. 0.00272407 

Kg. meters /sec. 

watts (Abs.) 

9.80665 

Kg. meters (torque) 

dyne cm. 

9.8066X107 

Kllograms/cu. meter 

grams/cubic cm. 

0.001 

Kilograms/cubic meter - - - 

- - pounds/cu. ft. ------ 

- 0.06243 

Kilograms/cu. meter 

pounds /cu. inch 

3.613X10-5 

Kilograms/meter 

pounds /foot 

0.67197 

Kilograms /sq. cm. 

centimeters of mercury at 0°C 

73.556 

Kilograms /sq. cm. 

pounds /sq. inch 

14.223 

Kilograms/sq. meter - - - - 

- - atmospheres ------- 

- 9.6777X10-5 

Kilograms /sq. meter 

dynes/sq. cm. 

98.0665 

Kilograms/sq. meter 

feet of water 

0.0032809 

Kilograms/sq. meter 

grams /sq. cm. 

0.1 

Kilograms/sq. meter 

inches of mercury 

0.0028959 

Kilograms/sq. meter - - - - 

- « millimeters of mercury - » - - 

- 0.073556 

Kilograms/sq. meter 

pounds /sq. ft. 

0.204817 

Kilograms/sq. meter 

pounds/sq. inch 

0.00142234 

Kilograms/sq. mm. 

dynes/sq. cm. 

9. 80665 XI 0> 

Kilograms/sq. mm. 

tons (short) /sq. in. 

0.71117 

Kilolines -------- 

- - maxwells - -- -- -- - 

- 1000 

Kiloliters 

cu. ft. 

35.317 

Kilol iters 

cu. meters 

1 . 000027 

Kiloliters 

cu. yards 

1 . 3080 

Kiloliters 

gallons (U. S., liquid) 

264.18 

Kiloliters ^ ----- - 

- - literc - -- -- -- -- 

- 1000 

Kilometers 

centimeters 

1 X105 

Kilometers 

feet 

3280.83 

Kilometers 

light years 

1 .0567X10-15 

Kilometers 

meters 

1000 

Kilometers ----- 

- - miles (nautical) ------ 

- 0.539593 

Kilometers 

miles (U. S.) 

0.6213699495 

Kilometers 

myriameters 

0.1 

Kilometers 

yards 

1093.6 

Kilometers/hour 

cent! meters /sec. 

27.7778 

Kilometers /hour - - - - - 

- - feet/min. - -- -- -- - 

- 54.68 

Kilometers/hour 

feet /sec. 

0.0113 

Kilometers/hour 

knots (per hour) 

0.5396 

Kilometers/hour 

meters/min. 

16.667 

Kilometers/hour 

meters /sec. 

0.27778 

Kilometers/hour/sec. --- 

- - centimeters/sec.^ ----- 

- 27.778 

Kilometers/hour/sec. 

feet/sec.2 

0.9113 

Kilometers/hour/sec. 

meters/sec.2 

0.27778 

Kilometers/min. 

ce n ti me ters /sec. 

1666.7 

Kilometers/min. 

miles /hour 

37.2822 

Kilowatt hours- - - - - - 

- - B. T. U. (mean) ------ 

- 3413.0 

Kilowatt hours 

calories, gram (mean) 

8.6001 X105 

Kilowatt hours 

foot pounds 

2.6552X106 

Kilowatt hours 

horse power hours 

1.3410 

Kilowatt hours 

joules (Abs.) 

3.6000X106 

Kilowatt hours 

kg. meters 

3.6709X10* 

Kilowatt hours 

pounds carbon to COz 

0. 235 



1TS5 


A TABLE OF CONVERSION FACTORS 


T«> convert from 

To 

Multiply by 

Kilowatt hours 

pounds water evaporated from and 

3.53 


at 212°F. (lOO^’C.) 


Kilowatt hours 

pounds water raised from 62°F. 

22.75 


(16.7°C.) to212‘’F. (100°C.) 


Kilowatt hours 

watt hours 

1000 

Kilowatts 

B. T. U. (m6an)/min. 

56.884 

Kilowatts - -- -- -- - 

- B. T. U- (mean)/hour- - - - - 

3413.04 

Kilowatts 

B. T. U. (mean) /sec. 

0.948068 

Kilowatts 

calories, kg. (mean) /min. 

14.3334 

Kilowatts 

calories, kg. (mean) /sec. 

0.23889 

Kilowatts 

foot pounds/hour 

2.6552X10« 

Kilowatts - -- -- -- - 

- foot pounds/min. ------ 

44254 

Kilowatts 

foot pounds /sec. 

737.56 

Kilowatts 

horse power 

1 .3410 

Kilowatts 

horse power (metric) 

1 . 3596 

Kilowatts 

pounds carbon to COz/hour 

0.2275 

Kilowatts - -- -- -- - 

- pounds water evaporated per hour - 

3.53 

Kilowatts 

Knot as a unit of length 
cf. nautical mile 

from and at 212°F. (100®C.) 
watts 

1000 

centimeters /sec. 

51.479 

Knots (per hour) 

Knots (per hour) 

feet/hour 

6080.20 

Knots (per hour) ------ 

- feet/sec. - -- -- -- -- 

1 . 6889 

Knots (per hour) 

kilometers/hour 

1.85325 

Knots (per hour) 

miles/hour 

1 .15155 

Lamberts 

candles/sq. cm. 

0.3183 

Lamberts 

candles /sq. inch 

2.054 

Lamberts - -- -- -- - 

- lumens emitted/sq. cm. of a - - - 
perfectly diffusing surface 

1 

Lasts (British) 

bushels (British) 

80 (variable) 

Lasts (British) 

cu. meters 

2.9095 

Leagues (nautical) 

kilometers 

5.55975 

Leagues (nautical) 

nautical miles 

3 

Leagues (statute) ------ 

- kilometers --------- 

4.82804 

Leagues (statute) 

statute miles 

3 

Light years 

kilometers 

9.4637X10t2 

Light years 

miles 

5.88X1012 

Lignes (Paris lines) 

centimeters 

0.225583 

Lignes (Paris linos) ----- 

- pouces (Paris inches) ----- 

1/12 

Lines (British, obsolete) 

centimeters 

0.21167 

Lines (British, obsolete) 

inches 

1/12 

Lines 

maxwells (Abs.) 

1 . 0000 

Lines/sq. cm. 

gauss 

1.0 

Lines/sq. inch ------- 

- gauss - -- -- -- -- - 

0.1550 

Links (engineers’ or Ramden's) 

chains (engineers’) 

0.01 

Links (engineers' or Ramden’s) 

feet 

1 

Links (surveyors’ or Gunter’s) 

centimeters 

20.11684 

Links (surveyors' or Gunter’s) 

chains (Gunter's) 

0.01 

Links (surveyors’ or Gunter’s) 

- feet - -- -- -- -- -- 

0.66 

Links (surveyors’ or Gunter’s) 

inches 

7.92 

Links (surveyors’ or Gunter’s) 

rods 

0.04000 

Links (surveyors’ or Gunter’s) 

miles 

1 .2500 XI 0-“^ 

Links (surveyors’ or Gunter’s) 

yards 

0.22 

Liter atmospheres (normal) 

B. T. U. (mean) 

0.096064 

Liter atmospheres (normal) 

calories, gram (mean) 

24.206 

liter atmospheres (normal) 

cu. ft. atmospheres 

0.035316 



1736 


A TABLE OF CONVERSION FACTORS 


To convert from 

Liter atmospheres (normal) 

Liter atmospheres (normal) 

Liter atmospheres (normal) 

Liter atmospheres (normal) 

Liter atmospheres (normal) - - - 
Liter atmospheres (lat. 45°, g 
980.616) 

Liters 

Liters 

Liters 

Liters - -- -- -- -- - 

Liters 

Liters 

Liters 

Liters 

Liters - -- -- -- -- - 

Liters 

Liters 

Liters 

Liters 

Liters - -- - - -- -- - 

Liters 

Liters 

Li tors 

Liters 

Liters - -- -- -- -- - 

Liters 

Liters 

Liters 

Liters/cm. /day 

Liters/min. - -- -- -- -- 
Liters/min. 

Liters /sec. 

Liters /sec. 

Liters /sec. 

Lumens - -- -- -- -- - 

Lumens/sq. cm./steradian 
Lumens/sq, ft. 

Lumens/sq. ft. 

Lumens/sq. ft./steradian 
Lumens/sq. meter ------ 

Lumens/sq. meter 

Lux 

Lux 

Lux 

- -- -- -- - - -- 
Maxwells (Abs.) 

Maxwells (Abs.) 

Maxwells (Abs.) 

Maxwells (International) (a) 
Maxwells (Internaticnal) (a)/cm.2 - 
Maxwells (International) (v) 
Maxwells (International) (v)/cm.2 
Maxwells/sq. in. 

Megalergs 

Megalines 


To 

foot poundals 
foot pounds 
horse power hours 
joules (Abs.) 

kg. meters --------- 

joules (Abs.) 

bushels (British) 
bushels (U. S.) 
cubic cm. 

cubic ft. - -- -- -- -- 

cubic inches 

cubic meters 

cubic yards 

drams (U. S., fluid) 

gallons (British)- ------ 

gallons (U. S.) 

gil s (British) 

gills (U. S.) 

ounces ( British, fluid) 

ounces (U. S., fluid) - - - - 

pecks (British) 

pecks (U. S.) 

pints (British, liquid) 

pints (U. S., dry) 

pints (U. S., liquid) - - - - - 

quarts (British, liquid) 

quarts (U. S., dry) 

quarts (U. 8., liquid) 

sq. cm. /sec. 

cu. ft. /sec. --------- 

gal Ions /sec. 
cu. ft./min. 
gallons (U. S.)/min, 
cu. yards/min. 
watts - 
lamberts 
foot candles 
lumens/sq. meter 
millilamberts 

foot candles or lumens/sq. ft. - - - 

phots 

foot candles 
lumens/sq. meter 
milliphots 

phots - -- -- -- -- - 
electrostatic cgs units of pole 
strength 

maxwells (International) (a) 
maxwells (International) (v) 
maxwells (Abs.) 

maxwells (Abs.)/cm.2 - - - - - 

maxwells (Abs.) 
maxwells (Abs.) /cm.* 
maxwells/sq. cm. 
ergs 

maxwells 


Multiply by 

2404.5 

74.735 

3.7745X10-5 

101 .328 

10.333 

1 01 . 323 

0.027497 
0.028378 
1000.027 
0.035316 
61.025 
0.001000027 
0.0013080 
270.5179 
0.219976 
0.26417762 
7.03923 
8 . 45368 
35.196 
33.8143 
0. 109988 
0.113512 
1 .7598 
1 .816192 
2.11336 
0.87990 
0.908096 
1.056681869 
0.011574 
5. 886X10-^ 
0.004403 
2,11896 
15.8507 
0.07848 
0.001496 
3.1416 
1 

10.764 

3.3816 

0.092902 

1 x^o-^ 

0.092902 
1 .000 
0.1 

1 XI 0-4 
3.3356X10*41 

0.99955 
0.99958 
1 . 00045 
1 . 00045 
1.00042 
1 . 00042 
0.1550 
1 X10« 

1X10« 



A TAJJLE OF CONVERSION FACTORS 


>Tf » convert from 

To 

Multiply by 

Megameters 

meters 

1 X106 

Meg mhos 

abmohs 

0.001 

Megmhos/cm. cube 

megmhos/inch cube 

2.540 

Megmhos/cm. cube 

microhms"! /cm. cube 

1 

Megmhos/cm. cube ----- 

- mhos/mil foot ----- 

- - 0.1662 

Megmhos/inch cube 

megmhos/cm. cube 

0.39370 

Megmhos/inch cube 

microhms"! /inch cube 

1 

Megohms 

ohms 

1 X10« 

Mercury at 0°C 

grams /cubic cm. 

13.5951 

Meter candles ------- 

Meter kilograms cf. kg. meters 

- lumens /sq. meter - - - - 

- - 1.000 

angstrom units 

1 X10!0 

Meters 

Meters 

centimeters 

100 

Meters 

chains (Gunter’s) 

0.0497096 

Meters - -- -- -- -- 

- fathoms- ------- 

- - 0.54681 

Meters 

feet (British) 

3.280843 

Meters 

feet (U. S.) 

3.280833333 

Meters 

furlongs 

0.00497096 

Meters 

inches (British) 

39.370113 

Meters - -- -- -- -- 

- inches (U. S.) ----- 

- - 39.3700 

Meters 

kilometers 

0.001 

Meters 

links (Gunter’s) 

4.970960 

Meters 

mega meters 

1 X10"6 

Meters 

miles (nautical) 

5.39593X10-4 

Meters - -- -- -- -- 

- miles (statute) ----- 

- - 6.2137X10-4 

Meters 

millimicrons 

1 X109 

Meters 

millionth microns 

1 X10!2 

Meters 

pieds (French feet) 

3.07834 

Meters 

rods (U. S.) 

0.198838 

Meters - -- -- -- -- 

- wave lengths of the red line of 

- - 1 .55316412X10« 


cadmium 


Meters 

yards (British) 

1.093614 

Meters 

yards (U. S.) 

1.093611 

Meters/min. 

centi meters/sec. 

1 . 6667 

Meters/min. 

feet/ sec. 

0.05468 

Meters/min. ------- 

- kilometers/hour ----- 

- - 0.06 

Meters/min. 

miles/hour 

0.03728 

Meters /sec. 

feet/min. 

196.8 

Meters /sec. 

kilometers/hour 

3 . 6000 

Meters /sec. 

kilometers/min. 

0.060000 

Meters /sec. -------- 

- miles/hour- ------ 

- - 2.2369 

Meters /sec. 

miles /min. 

0.03728 

Meters /sec.2 

kilometers/hour/sec. 

3.6 

Meters /sec.2 

Metric carat cf. carat, metric 

Metric horsepower cf. horse power, 

miles/hour/sec. 

2.2369 



metric 

Metric ton cf. ton, metric 

Mho centimeter cube 

- - “ “ 

' " 

ohm"! centimeter"! 

1 

Mhos, International/cm. cube 

mhos (Abs.)/cm. cube 

0.99948 

Microfarads 

abfarads 

1 X10-!5 

Microfarads- ------- 

- farads - -- -- -- - 

- - 1X10-6 

Microfarads 

statfarads 

8.98776X105 

Micrograms 

grams 

1 X10-6 

Micrograms 

milligrams 

0.001 

Microhms 

abohms 

1000 

Microhms 

megohms 

1 X10-!Z 



A TABLE OF CONVERSION FACTORS 


To convert from 

To 

Multiply by 

Microhms 

ohms 

1 X10-6 

Microhms 

statohms 

1 . 11263X10-^8 

Microliters 

liters 

1 XI 0-6 

Micromicrofarads 

farads 

1 X10-J2 

Micro-microns or millionth micron 

- angstrom units ------ 

- 0.01 

Micro-microns 

centi meters 

1 XlO-10 

Micro-microns 

meters 

1 XI 0-^2 

Microns 

angstrom units 

1 XI 04 

Microns 

centimeters 

1 X10--4 

Microns - -- -- -- -- 

- inches - -- -- -- -- 

- 3.937X10-5 

Microns 

meters 

1 XI 0-6 

Microns 

millimeters 

0.001 

Microns 

millimicrons or micro-millimeters 

1000 

Microns 

mils 

0.039370 

Microvolts ----- - - 

- abvolts- - 

100 

Microvolts 

volts 

1 .000X10^ 

Microvolts/dog. F 

microvolts/deg. C 

1 . 8000 

Miles (British) 

kilometers 

1 . 60934 

Miles (nautical) 

feet 

6080.20 

Miles (nautical) ------ 

- kilometers - - - - - - - 

- i . 85325 

Miles (nautical) 

leagues (nautical) 

1/3 

Mites (nautical) 

miles (U. S., statute) 

1.1516 

Miles (nautical) 

yards 

2026.73 

Miles (U. S., statute) 

chains (Gunter's) 

80 

Miles (U. S., statute) - - - - 

- furlongs - -- -- -- - 

- 8 

Miles (U. S., statute) 

inches 

63360 

Miles (U. S., statute) 

feet 

5280 

Miles (U. S., statute) 

kilometers 

1 .609347219 

Miles (U. S., statute) 

light years 

1.691 X10-»3 

Miles (U. S., statute) - - - - 

- links (Gunter's) ------ 

- 8000 

Miles (U. S., statute) 

meters 

1609.35 

Miles (U. S., statute) 

miles (nautical) 

0.86836 

Miles (U. S., statute) 

myriameters 

0.160935 

Miles (U. S., statute) 

rods 

320 

Miles (U. S., statute) - - - - 

- yards - -- -- -- -- 

- 1760 

Miles/hour 

centi meters /sec. 

44. 7041 

Miles/hour 

feet/min. 

88 

Mjles/hour 

feet /sec. 

1 . 4667 

Miles/hour 

knots (per hour) 

0.8684 

Miles /hour- ------- 

- meters/mi n. ------- 

- 26.82 

Miles/hour 

mil^/min. 

0.0166667 

Miles/hour/min. 

centi meters /sec.^ 

0.74507 

Miles/hour/sec. 

centi meters/sec.2 

44.704 

Miles/hour/sec. 

feet/sec.2 

1 . 4667 

Miles/hour/sec. ------ 

- meters/sec.z ------- 

- 0.44704 

Miles/min. 

centi meters /sec. 

2682.2 

Miles/min. 

feet /sec. 

88 

Miles/min. 

Miltier cf. ton (metric) 

Milligrams - -- -- -- - 

knots (per hour) 

52.1016 

- carats (metric) ------ 

• 0.005 

Milligrams 

grains 

0.01 543236 

Milligrams 

drams (avoirdupois) 

5.64383X10-4 

Milligrams 

drams (troy) 

2.57206X10-4 

Milligrams 

grams 

0.001 

Milligrams 

kilograms 

1 XI 0-6 

Milligrams 

ounces (avoirdupois) 

3. 52739 XI 0'S 

Milligrams 

ounces (troy) 

3.21 5074 XI 0”* 
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A TABLE OF CONVERSION FACTORS 


To convert from 

To 

Multiply by 

Milligrams 

pennyweights 

6.43015X10-^ 

Milligrams 

pounds (avoirdupo)s) 

2.2046X10-« 

Milligrams 

pounds (troy) 

2.67923X10-6 

Milligrams 

scruples 

7.71618X10-4 

Milligrams/assay ton or one troy 

- milligrams/kilogram - - - - 

- 34.286 

ounce /2000 pounds avoirdupois 



Milligrams/inch 

dynes/cm. 

0.38609 

Milligrams/kilogram 

ounces (avoirdupois) /short ton 

0.0320 

Milligrams/kilogram 

pounds (avoirdupois) /short ton 

0.0020 

Milligrams/liter 

parts per million 

1.0 

Milligrams/millimeter - - « - 

- dynes /cm. -------- 

- 9.80665 

Millihenries 

abhenries 

1 XI 06 

Millihenries 

henries 

0.001 

Millihenries 

stathenries 

1.11263X10-16 

Millilamberts 

lumens emitted/sq. ft. with 

0.929 


perfect diffusion 


Milliliters - -- -- -- - 

- cubic cm. - -- -- -- - 

- 1 . 000027 

Milliliters 

cubic inches 

0.061025 

Milliliters 

drams (U. S., fluid) 

0.2705179 

Milliliters 

gills (U. S.) 

0.00845368 

Milliliters 

liters 

0.001 

Milliliters - -- -- -- - 

- minims (U. S.) ----- - 

- 16.2311 

Milliliters 

ounces (British, fluid) 

0.035196 

Milliliters 

ounces (U. S., fluid) 

0.0338147 

Millimeters 

centimeters 

0.1 

Millimeters 

inches (British) 

0.0393701 

Millimeters -------- 

- inches (U. S.) ------ 

- 0.0393700 

Millimeters 

meters 

0.001 

Millimeters 

microns 

1000 

Millimeters 

mils 

39.37 

Millimeters of mercury at 0®C 

atmospheres 

0.00131 573 

Millimeters of mercury at 0°C 

- dynes/sq. cm. ------ 

- 1333.22 

Millimeters of mercury at 0°C 

grams/sq. cm. 

1.3595 

Millimeters of mercury at 0°C 

kilograms/sq. meter 

13.595 

Millimeters of mercury at 0°C 

microns of mercury at 0°C 

1000 

Millimeters of mercury at 0°C 

pounds /sq. ft. 

2.7845 

Millimeters of mercury at 0°C 

- pounds /sq. Inch ------ 

- 0.019337 

Millimicrons or micro-millimeters 

angstrom units 

10 

Millimicrons 

centimeters 

1 XI 0-7 

Millimicrons 

meters 

1 XI 0-9 

Millimicrons 

microns 

0.001 

Million gallons (U. S.)/day - - 

- cubic feet/sec. ------ 

- 1 . 54723 

Milliphots 

foot candles 

0.92902 

Milliphots 

phots 

0.001 

Mils 

centi meters 

0.00254001 

Mils 

inches 

0.001 

Mils 

- microns - -- -- -- - 

- 25.4001 

Miner’s inches 

cubic ft./min. 

1 . 2 to 1 . 53 

Minims (British) 

cubic cm. 

0.059192 

Minims (U. S., fluid) 

cubic cm. 

0.061612 

Minims (U. S.) 

cubic mm. 

61.612 

Minims (U. S.) ------ 

- drams (U. S., fluid) - - • - - 

- 1/60 

Minims (U. S.) 

gallons (U. S.) 

1.6276X10-5 

Minims (U. S.) 

gills (U. S.) 

5.20833X10-4 

Minims (U. S.) 

milliliters 

0.0616102 

Minims (U. S.) 

ounces (U. S., fluid) 

1/480 

Minims (U. S.) 

pints (U. S., liquid) 

1,30208X10-4 
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A TABLE. OF CONVERSION FACTORS 


To convert from 

To 

Multiply by 

Minutes (angle) 

degrees 

1/60 

Minutes (angle) 

quadrants 

1 .85185X10-* 

Minutes (angle) 

radians 

2. 90888X10-* 

Minutes (angle) 

seconds 

60 

Minutes (time) ------ 

- days- ------- 

- - - 6.94444 XI 0-* 

Minutes (time) 

hours 

1/60 

Minutes (time) 

seconds 

60 

Minutes (time) 

weeks 

9,9206X10-5 

Minutes/cm. 

radians/cm. 

2. 9089X10-* 

Months (lunar) ------ 

- days, hours, minutes - - 

- - - 29d., 12hr., 44m. 

Months (mean calender) 

days 

30.4202 

Months (mean calender) 

hours 

730.085 

Months (mean calender) 

minutes 

43805.1 

Months (mean calender) 

seconds 

2.6283X10* 

Myriagrams ------- 

- grams ------- 

- - - 10000 

Myriagrams 

kilograms 

10 

Myriagrams 

pounds (avoirdupois) 

22.04622 

Myriameters 

kilometers 

10 

Myriameters 

meters 

10000 

Myriameters ------- 

- miles - - - - - - - 

- - - 6.21370 

Nails (British) 

centimeters 

5.715 

Nails (British) 

inches 

2.25 

Noggins (British) 

cubic cm. 

142.07 

Noggins (British) 

gallons (British) 

1/32 

Oersteds (Abs.) ------ 

- oersteds (International) - 

- - - 1.00052 

Oersteds (International) 

oersteds (Abs.) 

0.99948 

Ohm-mile- pounds 

ohm- meter-grams 

1 .7513X10-* 

Ohms (Abs.) 

abohms 

1 XI 09 

Ohms (Abs.) 

megohms (Abs.) 

1 XI 0-6 

Ohms (Abs.) ------- 

- microhms (Abs.) - - - 

- - - 1X106 

Ohms (Abs.) 

ohms (International) 

0.99948 

Ohms (Abs.) 

statohms 

1 .11263X10-'2 

Ohms (Ijiternational) 

Board of trade units, 

1 .00016 


(England before 1903) 


Ohms (International) 

ohms (Abs.) 

1 . 00052 

Ohms (International) - - - - 

- siemens unit ----- 

- - - 1.0630 

Ohms (International) 

ohms (International) 

0.9999 

(France before 1911) 



Ohms, “legal” 

ohms (International) 

0.99718 

(England, 1884) 



Ounces (avoirdupois) 

drams (avoirdupois) 

16 

Ounces (avoirdupois) 

drams (troy or apoth.) 

7.29166 

Ounces (avoirdupois) - - - - 

- grains ------- 

- - 437.5 

Ounces (avoirdupois) 

grams 

28.349527 

Ounces (avoirdupois) 

hundredweights (short) 

6.25 XI 0-* 

Ounces (avoirdupois) 

ounces (troy or apoth.) 

0.9114583 

Ounces (avoirdupois) 

pennyweights 

18.22917 

Ounces (avoirdupois) - - - - . 

- pounds (avoirdupois) - - 

- - - 1/16 

Ounces (avoirdupois) 

pounds (troy) 

0.075954861 

Ounces (avoirdupois) 

scruples 

21 .875 

Ounces (avoirdupois) 

tons (long) 

2.790179X10-5 

Ounces (avoirdupois) 

tons (metric) 

2.83495X10-5 

Ounces (avoirdupois) - - - - . 

- tons (short) ----- 

- - - 3.125X10-5 

Ounces (avoirdupois) /ton (long) 

miiligrams/kg. 

27.9018 

Ounces (avoirdupois) /ton (short) 

miliigrams/kg. 

31 . 2500 

Ounces (avoirdupois) /sq. in. 

dynes /sq. cm. 

4309.2 

Ounces (British, fluid) 

cubic cm. 

28.4130 



A TABLE OF CONVERSION FACTORS 


To cM>nvert from 

To 

Multiply by 

Ounces (British, fluid) 

drachms (British, fluid) 

8 

Ounces (British, fluid) 

gallons (British) 

0.006250 

Ounces (British, fluid) 

minims (British) 

480 

Ounces (troy or apoth.) 

drams (avoirdupois) 

17.55428 

Ounces (troy or apoth.) - - « r 

- drama (troy or apoth.) - - - 

- 8 

Ounces (troy or apoth.) 

grains 

480 

Ounces (troy or apoth.) 

grams 

31 . 1 03481 

Ounces (troy or apoth.) 

milligrams 

31103.481 

Ounces (troy or apoth.) 

ounces (avoirdupois) 

1.09714 

Ounces (troy) ------- 

- pennyweights- ------ 

- 20 

Ounces (troy or apoth.) 

pounds (avoirdupois) 

0.06857143 

Ounces (troy or apoth.) 

pounds (troy) 

1/12 

Ounces (troy or apoth.) 

scruples 

24 

Ounces (troy or apoth.) 

tons (short) 

3.42857 XI 0-! 

Ounces (U. S., fluid) - - - - - 

- cubic cm. - -- -- -- - 

- 29 . 5737 

Ounces (U. S., fluid) 

cubic inches 

1 . 80469 

Ounces (U. S., fluid) 

drams (fluid) 

8 

Ounces (U. S., fluid) 

gallons (U. S.) 

1/128 

Ounces (U. S., fluid) 

gills (U. S.) 

0.25 

Ounces (U. S., fluid) - - - - - 

- liters - -- -- -- -- 

- 0.0295729 

Ounces (U. S., fluid) 

milliliters 

29.5729 

Ounces (U. S., fluid) 

minims (U. S.) 

480 

Ounces (U. S., fluid) 

pints (U. S., liquid) 

1/16 

Ounces (U. S., fluid) 

quarts (U. S., liquid) 

0.03125 

Paces - -- -- 

- centimeters ------- 

- 76.2 

Paces 

feet 

2.5 

Paces 

inches 

30 

Palms (British) 

centimeters 

7.62 

Palms (British) 

inches 

3 

Parsecs - -- -- -- -- 

- kilometers -------- 

- 3.084 XI 0’3 

Parsecs 

miles 

1 .9163X1013 

Parts per million 

grains per gallon (U. S.) 

0.0584 

Parts per million 

grains/gallon (British) 

0.07016 

Parts per million 

pounds/million gallons (U. S.) 

8.345 

Pecks (British) ------ 

- cubic inches - - - - - 

- 554.6 

Pecks (British) 

gallons (British) 

2 

Pecks (British) 

liters 

9.091901 

Pecks (U. S.) 

bushels 

0.25 

Pecks (U. S.) 

cubic inches 

537.605 

Pecks (U.S.) 

- liters - -- -- -- -- 

- 8.809582 

Pecks (U. S.) 

pints (dry) 

16 

Pecks (U. S.) 

quarts (dry) 

8 

Pennyweights 

drams (avoirdupois) 

0.8777143 

Pennyweights 

grains 

24 

Pennyweights ------- 

- grams - -- -- -- -- 

- 1.55517 

Pennyweights 

milligrams 

1555.17 

Pennyweights 

ounces (avoirdupois) 

0.0548571 

Pennyweights 

ounces (troy) 

0.05 

Pennyweights 

pounds (avoirdupois) 

0.003428571 

Pennyweights ------- 

Perch (British and U. S.) cf. rod 
Perches (Masonry) 

- pounds (troy) ------ 

- 0,00416667 

cubic ft. 

24.75 

Phots 

lumens incident/sq. cm. 

1 

Phots 

lumens/sq. meter 

10000 

Phots 

lux 

10000 

Phots 

milliphots 

1000 

Pieds (French feet) 

meters 

0.32485 



A TABLE OF COKVERSION FACTORS 


To convert from 

To 

Multiply by 

Pieds (French feet) 

Paris inches 

12 

Pieds (French feet) 

toises (French) 

1/6 

Pints (British, liquid) 

cubic cm. 

568 . 26 

Pints (British, liquid) 

gallons (British) 

0.125 

Pints (British, liquid) - - - 

- - gills (British)- ------ 

- 4 

Pints (British, liquid) 

quarts (British) 

0.5 

Pints (U. S., dry) 

bushels (U. S.) 

0.01 5625 

Pints (U. S., dry) 

cubic cm. 

550.61 

Pints (U. S., dry) 

cubic inches 

33.6003 

Pints (U. S., dry) - - - - . 

- - liters - -- - - -- -- 

- 0.550599 

Pints (U. S., dry) 

pecks (U. S.) 

0.0625 

Pints (U. S., dry) 

quarts (U. S., dry) 

0.5 

Pints (U. S., liquid) 

cubic cm. 

473.179 

Pints (U. S., liquid) 

cubic feet 

0.016711 

Pints (U. S., liquid) - - - - 

- - cubic inches ------- 

- 28.875 

Pints (U. S., liquid) 

cubic yards 

6.1881 X10'4 

Pints (U. S., liquid) 

drams (fluid) 

128 

Pints (U. S., liquid) 

gallons (U. S.) 

0.125 

Pints (U. S., liquid) 

gills 

4 

Pints (U. S., liquid) - - - - 

- - liters - -. - -- -- - 

- 0.473168 

Pints (U. S., liquid) 

minims (U. S.) 

7680 

Pints (U. S., liquid) 

ounces (U. S., fluid) 

16 

Pints (U. S., liquid) 

quarts (U. S., liquid) 

0.5 

Plank’s quanta 

erg seconds 

6.554X10-27 

Points (Printers’ type) - - - 

- - centimeters ------- 

- 0.035278 

Points (Printers' type) 

inches 

0.0138889 

Poise cm. cubed /gram 

sq. cm. /sec. 

1.000 

Poise feet cubed /pound 

sq. cm. /sec. 

62.43 

Poise inch cubed /gram 

sq. cm. /sec. 

16.387 

Poises - -- -- -- - 

- - grams/cm. /sec. ------ 

- 1.000 

Polo (British) cf. rod 



Pottles (British) 

cubic cm. 

2273.04 

Pottles (British) 

gallons (British) 

0.5 

Pouces (Paris inches) 

centi meters 

2.70700 

Pouces (Paris inches) - - - 

- - lignes or Paris linos ----- 

- 12 

Pouces (Paris inches) 

pieds (Paris feet) 

0.083333 

Poundals 

dynes 

1 .3825 XI 0< 

Poundal feet (torque) 

dyne cm. 

4.2140X105 

Poundals 

grams 

14.098 

Poundals ------- 

- - pounds - -- -- -- -- 

- 0.031081 

Pounds (avoirdupois) 

cubic inches of water at 4°C and 



760 mm mercury press. 

27.6873 

Pounds (avoirdupois) 

drams (avoirdupois) 

256 

Pounds (avoirdupois) 

drams (troy) 

116.6667 

Pounds (avoirdupois) 

d ynes 

4.44852X105 

Pounds (avoirdupois) - - - 

- - grains - -- -- -- -- 

- 7000 

Pounds (avoirdupois) 

grams 

453.5924277 

Pounds (avoirdupois) 

hundredweights (long) 

0.00892857 

Pounds (avoirdupois) 

hundredweights (short) 

0.01 

Pounds (avoirdupois) 

kilograms 

0.4535924277 

Pounds (avoirdupois) - - - 

- - ounces (avoirdupois) - - - - 

- 16 

Pounds (avoirdupois) 

ounces (troy) 

14.5833 

Pounds (avoirdupois) 

pennyweights 

291 . 6667 

Pounds 

pounJals 

32.174 

Pounds (avoirdupois) 

pounds (troy) 

1 . 21 52778 

Pounds (avoirdupois) 

scruples 

350.0000 

Pounds (avoirdupois) 

tons (long) 

4.464286 XI (T* 



A TABLE OF CONVERSION FACTORS 


To convert from 

To 

Multiply by 

Pounds (avoirdupois) 

tons (metric) 

4. 5359243 XI 

Pounds (avoirdupois) 

tons (short) 

5X10-^ 

Pounds (troy) 

drams (avoirdupois) 

210.6514 

Pounds (troy) 

drams (troy) 

96 

Pounds (troy) -------- 

grains - -- -- -- -- 

- 5760 

Pounds (troy) 

grams 

373-2418 

Pounds (troy) 

kilograms 

0.3732418 

Pounds (troy) 

ounces (avoirdupois) 

13.165714 

Pounds (troy) 

ounces (troy) 

12 

Pounds (troy) - -- -- -- - 

pennyweights- ------ 

- 240 

Pounds (troy) 

pounds (avoirdupois) 

0.822857 

Pounds (troy) 

scruples 

288 

Pounds (troy) 

tons (long) 

3.6735X10-^ 

Pounds (troy) 

tons (metric) 

3.7324X10--* 

Pounds (troy) - -- -- -- - 

tons (short) ------- 

- 4.1143X10--* 

Pounds of carbon to COz 

B. T. U. 

14544 

Pounds of carbon to CO 2 

cubic ft. illuminating gas burned 

21 

Pounds of carbon to CO 2 

foot pounds 

1 1 31 5000 

Pounds of carbon to CO 2 

horse power hours 

5.71 

Pounds of carbon to CO 2 - - - - 

kilowatt hours ------ 

- 4.26 

Pounds of carbon to CO 2 

pounds anthracite coal burned 

1.11 

Pounds of carbon to CO 2 

pounds dry wood burned 

2.5 

Pounds of carbon to CO 2 

pounds water evaporated from 
and at 212°F. (100°C.) 

15 

Pounds of water (62®F.) 

cubic feet 

0.016033 

Pounds of water ------- 

cubic inches -----*-- 

- 27.68 

Pounds of water 

gallons (U. S.) 

0.1198 

Pounds of water evaporated from 

B. T. U. 

965.7 

and at 212°F. (100°C.) 

Pounds of water evaporated from 

foot pounds 

751300 

and at 212°F. (100®C.) 

Pounds of water evaporated from 

horse power hours 

0.379 

and at 212°F. (100°C.) 

Pounds of water evaporated from 

joules - -- -- -- -- 

- 1019000 

and at 212°F. (100®C.) 

Pounds of water evaporated from 

kilowatt hours 

0.283 

andat212°F. C100°C.) 

Pounds of water evaporated from 

kilogram meters 

103900 

and at 212°F. (100°C.) 

Pounds of water evaporated from 

pounds carbon to CO 2 

0.0664 

and at 212°F. (100°C.) 

Pounds/cu. inch ------- 

grams/cu. cm. ------ 

- 27.68 

Pounds /foot 

kg. /meter 

1.48816 

Pounds/inch 

grams /centimeter 

178.6 

Pounds/sq. ft. (moment of inertia) 

grams /sq. cm. 

4.2140X105 

Pounds/sq. ft. (moment of inertia) 

kg./sq. cm. 

421,40 

Pounds/sq. ft. (moment of inertia) - 

pounds/sq. inch ------ 

- 144 

Pound feet (torque) 

dyne cm. 

1.3558X107 

Pounds/sq. inch (moment of inertia) 

grams/sq. cm. 

2926.4 

Pounds/sq. inch (moment of inertia) 

kg./sq. cm. 

2.9264 

Pounds/sq. inch (moment of inertia) 

pounds/sq. ft. 

0.00694444 

Pound inches (torque) ----- 

dyne cm. - -- -- -- - 

- 1.1298X105 

Pounds of water/min. 

cubic ft./min. 

0.016021 

Pounds of water/minute 

cu. ft. /sec. 

2.670X10-5 

Pounds/cu. ft. 

grams/cubic cm. 

0.016018 

Pounds/cu. ft. 

kg. /cubic meter 

16.018 

Pounds/cu. ft. 

pounds/cubic inch 

5.787X10-4 



174* 


A TABLE OF CONVERSION FACTORS 


To eotiTert from 

To 

Multiply by 

Pounds /cubic inch 

grams/cubic cm. 

27.6800 

Pounds /cu. Inch 

kg./cu. meter 

2.768X10* 

Pounds /gallon (British) 

grams/cubic cm. 

0.099776 

Pounds/gallon (U. S.) 

grams/cubic cm. 

0.119826 

Pounds /circular mil foot 

- - - - grams/cubic cm. - - - • « 

- - 2.93696 XI Ofi 

Pounds/sq. ft 

atmospheres 

4.7252 XI 0-« 

Pounds /sq. ft 

bars 

4.7880X10-4 

Pounds/sq. ft 

dynes/sq. cm. 

478.78 

Pounds /sq. ft 

feet of water at 39. 1®F 

0.016018 

Pounds/sq. ft. - - - - 

- - - - grams/sq. cm. - - - - - 

- - 0.48824 

Pounds/sq. ft 

kg./sq. meter 

4 . 8824 

Pounds/sq. ft 

mm. of mercury at 0°C 

0.35913 

Pounds/sq. ft. 

pound /sq. inch 

0.0069445 

Pounds/sq. inch 

atmospheres 

0.068046 


Pounds/sq. inch ------ 

- bars - -- -- -- -- - 

- 0.068947 

Pounds/sq. inch 

cm. of mercury at 0®C 

6.1715 

Pounds/sq. inch 

dynes/sq. cm. 

68946 

Pounds/sq. inch 

feet of water at 39.1°F 

2.3066 

Pounds/sq. inch 

grams/sq. cm. 

70.307 

Pounds/sq. inch ------ 

- inches of mercury at 32°F - 

- 2.0360 

Pounds/sq. inch 

inches of water at39.2®F.(4°C) 

27.673 

Pounds/sq. inch 

kg./sq. cm. 

0.070307 

Pounds/sq. inch 

kg%/sq. meter 

703.07 

Pounds/sq. inch 

millimeters of mercury 

51 .715 

Pounds/sq. inch ------ 

- pounds/sq. ft.- ------ 

- 144 

Pounds/sq. inch 

tons (short) /sq. inch 

5X10-4 

Pounds (avoirdupois) /ton (short) 

milligrams/kg 

500 

Pound weight sec. /sq. ft 

poises 

478.8 

Pound weight sec. /sq. inch 

poises 

6.896X104 

Puncheons (British) ----- 

- cubic meters ------- 

- 0.31823 

Puncheons (British) 

gallons (British) 

70 

Puncheons (British) 

wine gallons 

84 

Quadrants 

degrees 

90 

Quadrants 

minutes 

5400 

Quadrants - -- -- -- - 

- radians --------- 

- 1 . 67080 

Quarterns (British, dry) 

cubic cm. 

2273.1 

Quarterns (British, dry) 

gallons 

0.5 

Quarterns (British, liquid) 

cubic cm. 

142.07 

Quarterns (British, liquid) 

gallons (British) 

0.03125 

Quarters (British, capacity) - - 

- bushels (British) ----- 

- 8 

Quarters (British, capacity) 
Quarters (British, linear) cf. span 
Quarters (British, mass) 

liters 

290.94 

pounds 

25 or 28 

Quarters (U. S., mass) 

pounds 

500 or 560 

Quarts (British, liquid) - - - - 

- cubic cm. - -- -- -- . 

- 1136.521 

Quarts (British, liquid) 

gallons (British) 

4 

Quarts (British, liquid) 

liters 

1.13650 

Quarts (British, liquid) 

pints (British, liquid) 

2 

Quarts (U. S., dry) 

bushels (U. S.) 

0.03125 

Quarts (U. S., dry) - - - - - 

- cubic cm. - -- -- -- - 

- 1101.23 

Quarts (U. S., dry) 

cubic ft. 

0.038889 

Quarts (U. S., dry) 

cubic inches 

67.2006 

Quarts (U. S., dry) 

liters 

1 .10120 

Quarts (U. S., dry) 

pecks (U. S.) 

0.125 

Quarts (U. S., dry) 

pints (dry) 

2 

Quarts (U. S., liquid) 

cubic cm. 

946.368 

^arts (U. S., liquid) 

cubic inches 

67.749 



A TABLE OF CONVERSION FACTORS 


To convert from 

To 

Multiply 

(^ jarts (U. S., liquid) 

cubic ft 

0.033420 

Quarts (U. S., liquid) 

drams (fluid) 

256.00 

Quarts (U. S., liquid) 

gallons (U. S.) 

0.25 

Quarts (U. S., liquid) 

gills (U. S.) 

8 

Quarts (U. S., liquid) - - 

- - - liters - -- -- -- - 

- - 0.946333 

Quarts (U. S., liquid) 

ounces (fluid, U. S.) 

32 

Quarts (U. S., liquid) 

pints (U. S., liquid) 

2 

Quintals (metric) 

hundredweights (long) 

1.96841 

Quintals (metric) 

kilograms 

100 

Quintals (metric) - - - - 

- - - pounds (avoirdupois) - - - 

- - 220.46 

Quintals (U. S. or British) 

pounds 

100 or 112 

Quires . 

sheets 

24 

Radians 

circumferences 

0.15916 

Radians 

degrees 

57.29578 

Radians ------- 

- - - degrees, min., sec. - - - - 

- - 57°, 17', 44.8" 

Radians 

minutes 

3437.75 

Radians 

quadrants 

0.637 

Radians 

revolutions 

0.15916 

Radians 

seconds 

206265 

Radians/cm. ----- 

- - - degrees/cm. ------ 

- - 57.296 

Radians /cm. 

degrees /foot 

1746.4 

Radians /cm. 

degrees /inch 

145.53 

Radians/cm. 

minutes/cm. 

3437.75 

Radi a ns /sec. 

revolutions/min. 

9.549 

Radians/sec.^ ... - - 

- - - revolutions/min.* - - - - 

- - 572.96 

Radi a ns /sec. 2 

revolutions /min. /sec. 

9.549 

Reams 

sheets 

480 

Register tons (British) 

cubic feet (British) 

100 

Register tons (British) 

cubic meters 

2.8317 

Revolutions- - - - • - 

- - - degrees -------- 

- - 360 

Revolutions 

quadrants 

4 

Revolutions 

radians 

G.2832 

Revolutions/day 

radians /sec. 

7.2722X10-5 

Revolutions/min. 

degrees /sec. 

6 

Revolutions/min. . - - - 

- - - radians /sec. ------ 

- - 0.10472 

Revolutions/min.2 

radians/sec.* 

0.0017453 

Revolutions/min.* 

revolutions /sec.* 

2.778X10-4 

He VO 1 u t i 0 ns / m i ru /sec. 

radians /sec.* 

0.10420 

Revolutions /sec * 

revolutions/min.2 

3600 

Rods (British, volume) - - 

- - - cubic ft. 

. - - 1000 

Rods (British, volume) 

cubic meters 

28.317 

Rods (Surveyors’ measure) 

chains (Gunter’s) 

0.25 

Rods (Surveyors’ measure) 

feet 

16.5 

Rods (Surveyors' measure) 

furlongs 

0.025 

Rods (Surveyors' measure) 

- - - inches -------- 

. - - 198 

Rods (Surveyors’ measure) 

links (Gunter's) 

25 

Rods (Surveyors’ measure) 

meters 

5.029216 

Rods (Surveyors’ measure) 

miles 

0.003125 

Rods (Surveyors' measure) 

perches 

1 

Rods (Surveyors’ measure) 

• - • yards - -«-•••■ 

. - - 5.5 

Roods (British) 

acres 

0.25 

Roods (British) 

ares 

10.117 

Roods (British) 

sq. perches 

40 

Roods (British) 

sq. yards 

1210 

Ropes (British) 

feet 

20 

Ropes (British) 

meters 

6.0960 

Sacks (British) 

bushels (British) 

3 
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A TABLE OF CONVERSION FACTORS 


To convert from 

To 

Multijply 

Sacks (British) 

cubic meters 

0.10911 

Scruples (apothecary) 

drams (avoirdupois) 

0.7314286 

Scruples 

drams (troy or apothecary) 

0.33333 

Scruples 

grains 

20 

Scruples - -- -- -- -- 

- grams - -- -- -- - 

- - 1 . 2959784 

Scruples 

milligrams 

1295.9784 

Scruples 

ounces (avoirdupois) 

0.0457143 

Scruples 

ounces (troy or apothecary) 

0.0416667 

Scruples 

pennyweights 

0.833333 

Scruples --------- 

- pounds (avoirdupois) - - - 

- - 0.00285714 

Scruples 

pounds (troy or apothecary) 

0.003472222 

Seams (British) 

bushels (British) 

8 

Seams (British) 

cubic meters 

0.29095 

Seconds 

minutes 

1/60 

Seconds (angle) ------ 

- degrees - - - - - - - 

- - 2.77778X10-' 

Seconds (angle) 

radians 

4.84814X10“' 

Seconds (time, sidereal) 

seconds (mean, solar) 

0.997270 

Siemens units 

ohms (International) 

0.94073 

Signs 

degrees 

30 

Skeins - -- - - -- -- 

- feet - -- -- -- -- 

- - 360 

Skeins 

meters 

1 09 . 728 

Slugs 

gee pounds 

1 

Slugs 

kilograms 

14.594 

Slugs 

pounds 

32.174 

Slugs/cu. ft. ------- 

- grams /cubic cm. ----- 

- - 0.5154 

Space, entire (solid angle) 

steradians 

12.5664 

Spans 

centimeters 

22.86005 

Spans 

fathoms 

0.125 

Spans 

inches 

9 

Spans - -- -- -- -- 

- yards - - - - - - - 

- - 0.25 

Spheres (solid angle) 

hemispheres 

2 

Spheres (solid angle) 

steradians 

12.5664 

Spherical right angles 

hemispheres 

0.25 

Spherical right angles 

spheres 

0.125 

Spherical right angles . - - - 

- steradians ------- 

- - 1.5708 

Square cm. 

circular millimeters 

127.32 

Square cm. 

circular mils 

197350 

Square cm. 

sq. chains 

2.47107X10-' 

Square cm. 

sq. decimeters 

0.01 

Square cm. ------- 

- sq. ft. -------- 

- - 0.0010764 

Sq. cm. 

sq. inches 

0.15500 

Sq. cm. 

sq. links (Gunter's) 

0.00247107 

Sq. cm. 

sq. meters 

1 XI o--* 

Sq. cm. 

sq. millimeters 

100 

Sq. cm. - -- -- -- -- 

- sq. mils -------- 

- - 1 55000 

Sq. cm. 

sq. rods 

3.95367X10-* 

Sq. cm. 

sq. yards 

1.1960X10-* 

Sq. cm.-om.2 (moment of area) 

sq. in.-in.z 

0.024025 

Sq. cm. /day 

sq. cm. /sec. 

1 .1574X10-5 

Sq. chains (Gunter's) - - - - 

- acres 

- - 0.1 

Sq. chains (Gunter’s) 

sq. feet 

4356 

Sq. chains (Gunter’s) 

sq. inches 

627264 

Sq. chains (Gunter's) 

sq. links (Gunter’s) 

1 xio^ 

Sq. chains (Gunter’s) 

sq. meters 

404.689 

Sq. chains (Gunter’s) 

sq. miles 

1.5625X10-4 

Sq. chains (Gunter’s) 

sq. rods 

16 

Sq. chains (Gunter’s) 

sq. yards 

484 
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A TABLE OF CONVERSION FACTORS 


To conyert from 

To 

Multiply by 

Sq. decimeters 

sq. cm. 

100 

Sq. decimeters 

sq. inches 

15.500 

Sq. decimeters 

sq. meters 

0.01 

Sq. degrees 

steradians 

3.0462X10-< 

Sq. dekameters - - 


0.02471044 

Sq. dekameters 

sq. meters 

100 

Sq. dekameters 

sq. yards 

119.60 

Sq. feet (British) 

sq. meters 

0.09290289 

Sq. feet (U. S.) 

acres 

2.29568X10-5 


Sq. feet (U. S.) ares 9.290341 XI 0-< 


Sq. feet 

sq. cm. 

929.0341 

Sq. feet (U. S.) 

sq. chains (Gunter’s) 

2.29568X10-< 

Sq. feet (U. S.) 

sq. inches 

144 

Sq. feet (U. S.) 

sq. links (Gunter's) 

2.29568 

Sq. feet (U. S.) 

- sq. meters ------ 

- - 0.09290341 

Sq. feet (U. S.) 

sq. miles 

3.58701 X10-« 

Sq. feet (U. S.) 

sq. rods 

0.00367309 

Sq. feet (U. S.) 

sq. yards (U. S.) 

1/9 

Sq. foot-ft.2 (moment of area) 

sq. in.-in.z 

20736 

Sq. hectometers ------ 

- acres (British) - - - - 

- - 2.471058 

Sq. hectometers 

acres ( U. S. ) 

2.471044 

Sq. inches (U. S.) 

circular mils 

1273240 

Sq. inches (British) 

sq. cm. 

6.451 5898 

Sq. inches (U. S.) 

sq. cm. 

6.4516258 

Sq. inches (U. S.) - - - - - 

- sq. chains (Gunter's) - - 

- - 1. 59423 X10-« 

Sq. inches (U. S.) 

sq. feet (U. S.) 

1/144 

Sq. inches (U. S.) 

sq, links (Gunter’s) 

0.0159423 

Sq. inches (U. S.) 

sq. meters 

6.4516258X10“-' 

Sq. inches (U. S.) 

sci. mils 

1 XI 0« 


- sq. yards (U. S.) - - - 

- - 1/1296 

Sq. in.-in.2 (moment of area) 

sq. cm.-cm.2 

41 . 623 

Sq. in.-in.z (moment of area) 

sq. ft.-ft2 

4.8225X10-5 

Sq. in. /sec. 

sq. cm. /sec. 

6.4516 

Sq. kilometers 

acres (British) 

247.1058 

Sq, kilometers ------- 

- acres (U. S.) - - - - - • 

. - - 247.1044 

Sq. kilometers 

sq. feet 

1.0764X107 

Sq. kilometers 

sq. meters 

1 X10« 

Sq. kilometers 

sq. miles (U. S.) 

0.3861006 

Sq. kilometers 

sq. yaris 

1.1960X10* 

Sq. links (Gunter’s) - - - - - 

- acres ( c'. S. ) - - - - - ■ 

. - . 1X10-5 

Sq. links (Gunter's) 

sq. cm. 

404.68 

Sq. links (Gunter's) 

sq. chains (Gunter's) 

1 XI 0-4 

Sq. links (Gunter's) 

sq, feet 

0.4356 

Sq. links (Gunter's) 

sq. inches 

62.7264 

Sq. links (Gunter's) - - - - - 

- sq, meters 

- - - 0.040468 

Sq. links (Gunter's) 

sq. rods 

0.0016 

Sq. links (Gunter's) 

sq. yards 

0.0484 

Sq. meters 

acres (British) 

2.471058X10-4 

Sq. meters 

acres (U. S.) 

2.471044X10-4 

Sq. meters - -- -- -- - 

- ares - -- -- -- -- 

. - - 0.01 

Sq. meters 

sq. cm. 

1 X104 

Sq. meters 

sq. chains (Gunter's) 

0.00247107 

Sq. meters 

sq. feet (British) 

10.76390 

Sq. meters 

sq. feet (U. S.) 

10.76387 

Sq. meters 

sq. inches 

1550.0 

Sq. meters 

sq. kilometers 

1 xio-« 

Sq. meters 

sq. links (Gunter's) 

24.7107 
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A TABLE OF CONVERSION FACTORS 


To eonvert 

To 

Multiply by 

8q. meters 

sq. millimeters 

1 X10« 

8q. meters 

sq. miles 

3.8610X10-7 

Sq. meters 

sq. rods 

0.0395367 

Sq. meters 

sq. yards (British) 

1.195992 

Sq. meters - 

- sq- yards (U. S.) - - - - 

. - - 1.195985 

Sq. miles 

acres 

640 

Sq. miles 

sq. chains (Gunter’s) 

6400 

Sq. miles 

sq. feet 

2.78784X107 

Sq. miles 

sq. kilometers 

2.589998 

Sq. miles « - - « • - • - 

- sq. meters ------- 

- - 2589998 

Sq. miles 

sq. rods 

102400 

Sq. miles 

sq. yards 

3.0976X106 

Sq. millimeters 

circular millimeters 

1 .27324 

6q. millimeters 

circular mils 

1973.5 

Sq. millimeters- ------ 

- sq. cm. - -- -- -- - 

- - 0.01 

Sq. millimeters 

sq. inches 

0.0015500 

Sq. millimeters 

sq. meters 

1 X10-6 

Sq. millimeters 

sq. mils 

1550.0 

Sq. mils 

circular mils 

1 .27324 

Sq. mils - -- -- -- -- 

- sq. cm. ------ 

- - 6.4516X10-6 

Sq. mils 

sq. inches 

1 XI 0-6 

Sq. mils 

sq. millimeters 

6.4516X10-4 







cf. sq. rods 



Sq. poles (British) 

sq. yards 

30.25 

Sq. rods - -- -- -- -- 

- acres - -- -- -- - 

- - 0.00625 

Sq. rods 

sq. chains (Gunter's) 

0.0625 

Sq. rods 

sq. feet 

272.25 

Sq. rods 

jsq. inches 

39204 

Sq. rods 

sq. links (Gunter’s) 

625 

Sq. rods --------- 

- sq. meters ------- 

- - 25.293 

Sq. rods 

sq. miles 

9.765625X10-6 

Sq. rods 

sq. yards 

30.25 

Sq. yards (British) 

acres (British) 

2.0661 XI 0-4 

Sq. yards (British) 

roods (British) 

8.2645X10-4 

Sq. yards (British) ----- 

- sq. meters ------- 

- - 0.836126 

Sq. yards (U. S.) 

acres (U. S.) 

2.06612X10-4 

Sq. yards (U. S.) 

ares 

0.0083613 

Sq. yards (U. S.) 

sq. cm. 

8361.31 

Sq. yards (U. S.) 

sq. chains (Gunter's) 

0.00206612 

Sq. yards (U. S.) - - - - - - 

- sq. feet -------- 

- - 9 

Sq. yards (U- S.) 

sq. inches 

1296 

Sq. yards (U. S.) 

sq. links (Gunter's) 

20.6612 

Sq. yards (U. S.) 

sq. meters 

0.83613 

Sq. yards (U. S.) 

sq. miles 

3.22831 XI 0-7 

Sq. yards (U. S.) - - - - - - 

- sq. rods -------- 

- - 0.0330579 

Statam peres 

abam peres 

3. 33560X10-” 

Statamperes 

amperes (Abs.) 

3.33560X10-16 

Statcoulombs 

abcoulombs 

3. 33560X10-” 

Statcoiiiombs 

coulombs (Abs.) 

3.33560X10-10 

Statcoulombs 

- electronic charges - - • - 

- - 2.0947X10® 

Statooulombs/kg. 

statcoulombs/dyne 

1.0197X10-6 

Statcoulombs/pound 

statcoulombs/dyne 

2.2481 XI 0-6 

Statfarads (or centimeters) 

abfarads 

1 .11263X10-21 

Statfarads 

farads (Abs.) 

1.11263X10-12 

Statfarads 

microfarads 

1.11263X10-6 

Siathenries 

abhenries 

8.98776X1020 



A TABLE OF CONVERSION FACTORS 


To conTort from 

To 

Multiply by 

Stathenries 

henries (Abs.) 

8.98776X10i< 

Stathenries 

millihenries 

8. 98776 XI 0^^ 

Statmhos 

mohs. International/cm. cube 

1 .11263X10"'* 

Statohms 

abohms 

8.98776X10*0 

Statohms - -- -- -- - 

- ohms (Abs.) ------- 

- 8.98776X10” 

Stat volts 

ab volts 

2.99796X10'0 

Statvolts 

volts (Abs.) 

299.796 

Stat volts /cm. 

volts (Abs.) /cm. 

299.796 

Statvolts/deg. C 

microvolts (Abs.) /deg. C 

2.9986X108 

Statvolts /deg. F ----- - 

- microvolts (Abs.) /deg. C - - - 

- 5. 3975X108 

Statvolts/inch 

volts/cm. 

118.05 

Steradians 

hemispheres 

0.15916 

Steradians 

solid angles 

0.07958 

Steradians 

spheres 

0.07958 

Steradians - - 

- spherical right angles - - - - 

- 0.63664 

Steradians 

sq. degrees 

3282.8 

Steres 

cubic meters 

1 

Stores 

liters 

999.973 

Stones (British) 

kilograms 

6.3503 

Stones (British) ------ 

- pounds (avoirdupois) - - - - 

- 14 

Strikes (British) 

bushels (British) 

2 

Strikes (British) 

cubic meters 

0.072738 

Toises (French) 

meters (legal 1799) 

1 . 9490365 

Toises (French) 

meters (measured 1887) 

1.949090 

Toises (French) ------ 

- Paris feet - -- -- -- - 

- 6 




Tons (long) 

dynes 

9.9640X108 

Tons (long) 

hundredweights (short) 

22.400 

Tons (long) 

kilograms 

1016.0470 

Tons (long) ------- 

- ounces (avoirdupois) - - - - 

- 35840 

Tons (long) 

pounds (avoirdupois) 

2240 

Tons (long) 

pounds (troy) 

2722.22 

Tons (long) 

tons (metric) 

1.0160470 

Tons (long) 

tons (short) 

1.12000 

Tons (long)/sq. root ----- 

- dynes/sq.cm.- ------ 

- 10.7251 X10* 

Tons (long)/sq. inch 

dynes /sq. cm. 

1 .5444X108 

Tons (long)/sq. inch 

Kilograms/sq. mm. 

1 . 5755 

Tons (metric) 

grams 

1 XI 06 

Tons (metric) 

hundredweights (short) 

22.046223 

Tons (metric) ------- 

- kilograms - -- -- -- - 

- 1000 

Tons (metric) 

ounces (avoirdupois) 

35273.96 

Tons (metric) 

pounds (avoirdupois) 

2204.62 

Tons (metric) 

pounds (troy) 

2679.23 

Tons (metric) 

tons (long) 

0.984207 

Tons (metric) ------- 

- tons (short) ------- 

- 1.10231 

Tons (short) 

dynes 

8.8964X108 

Tons (short) 

hundredweights (short) 

20 

Tons (short) 

kilograms 

907.1846 

Tons (short) 

ounces (avoirdupois) 

32000 

Tons (short) ------- 

- ounces (troy) ------- 

- 29166.66 

Tons (short) 

pounds (avoirdupois) 

2000 

Tons (short) 

pounds (troy) 

2430.56 

Tons (short) 

tons (long) 

0.892857 

Tons (short) 

tons (metric) 

0.907185 

Tons (short) of water /24 hours - 


- 1 . 3349 

Tons (short) of water/24 hrs. 

gallons (U. S.)/min. 

0.16643 

Tons (short) /sq. ft. 

atmospheres 

0.94509 
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A TABLE OF CONVERSION FACTORS 


To eonTert from 

Ton® (short) /sq. ft. 

Tons (short) /sq. ft. 

Tons (short) /sq. ft. 

Tons (short) /sq, inch 

Tons (short) /sq. inch - - - - - 

Tons (short) /sq. inch 

Tons (short) /24 hours 

Townships (U. S.) 

Townships (U. S.) 

Townships (U. S.) - -- -- - 

Tuns 

Volts (Abs.) 

Volts/deg. C 
Volts 

Volts (Abs.) 

Volts (Abs.) 

Volts (Abs.) 

Volts (International) (a) based 
on international ohm and ampere 
Volts (International) (v) based 
on the electromotive force of a 
Weston cell as 1,0183 volts at 20 ®C 
Volts (International) - . - - - 
England before 1906 
Volts (International) 

England 1906-1908 
Volts (International) 

England 1909-1910 
Volts (International) 

Germany and France before 1911 
Volts (International) 

U. S. before 1911 

Volt cm. /ampere gauss (Abs.) - - 

Volt electronic cr.. '90 sec. 

Volt faraday sec. 

Volt inch /ampere gauss (Abs.) 

/oit seconds 

Watt hours --------- 

Watt hours 
Watt hours 
Watt hours 
Watt hours 

Watt hours --------- 

Watt hours 
Watt hours 
Watts (Abs.) 

Watts (Abs.) 

Watts (Abs.) - -- -- -- - 
Watts (Abs.) 

Watts (Abs.) 

Watts (Abs.) 

Watts (Abs.) 

Watts (Abs.) 

Watts (Abs.) 

Watts (Abs.) 


To 

dynes/sq. cm. 
kg./sq. meter 
pounds/sq. inch 
dynes/sq. cm. 
kg./sq. meter - - - - 
kg./sq. mm. 
pounds/hour 
acres 

sq. kilometers 

sq. miles - - - - - 

gallons 

abvolts 

joules/coulomb/deg. C 
microvolts 

statvolts - - - - - 

volts (International) (a) 
volts (International) (v) 
volts (Abs.) 

volts (Abs.) 


volts (International) (v) - - - - 

volts (International) (v) 

volts (International) (v) 

volts (International) (v) 

volts (International) (v) 

electromagnetic cgs un'»s of - - - 
Hall effect 
quanta 
quanta 

jlectro magnetic cgs units of 
Hall effect 
maxwells 

B. T. U. (mean) ------- 

calories, gram (mean) 
calories, kg. (mean) 
foot pounds 
horse power hours 

joules - -- -- -- -- - 

kg. meters 

K. W. hours 

B. T. U. (mean) /hour 

B, T. U. (mean)/min. 

calories, kg. (mean)/min. - - - - 

ergs /sec. 

foot pounds/min. 
foot pounds /sec. 
horse power 
horse power (metric) 
joules /sec. 

K. W. 


Mmtiply by 

9.5760X105 

9764.8 

13.8889 

1 .3789X1CH* 

1406131 

1 .406131 

83.333 

23040 

93.240 

36 

252 

1 X10« 

1.0000 
1 X106 
0.0033356 
0.99955 
0.99958 
1 . 00045 

1 . 00042 


0.99870 

0.99894 

0.99990 

0.99968 

0.99916 

1 .0000X109 

2.4292 XI 0i< 
1 .4724X103^ 
2.5400X109 

1 X10» 
3.4130 
860.01 
0.86001 
2655.3 
0.0013410 
3600 
367.09 
0.001 
3.41304 
0.056884 
0.014333 
1 X107 
44.254 
0.73756 
0.0013410 
0.0013596 
1 

0.001 



A TABLE OF CONVERSION FACTORS 


To convert from 

To 

Multiply by 

Watts (International) (v) 

watts (Abs.) 

1 . 00032 

Watts of max. visibility radiation 

lumens 

668 

Watts/sq. in. 

B. T. U./sq. ft./minute 

8.1913 

Watts /sq. in. 

foot pounds /sq. ft./minute 

6372.6 

Watts/sq. in. ------ - 

- horse power /sq. ft. - - - - - 

- 0.19310 

Webers 

maxwells 

1 X108 

Weeks 

hours 

168 

Weeks 

minutes 

10080 

Weeks 

seconds 

604800 

Weys (British, capacity) - - - 

- bushels (British)- ----- 

- 40 (variable) 

Weys (British, mass) 

pounds 

252 (variable) 

Yards (British) 

centimeters 

91 .43992 

Yards (British) 

meters 

0.9143992 

Yards (British) 

poles (British) 

0.181818 

Yards (British) ------ 

- quarters (British, linear) - - - 

- 4 

Yards (British) 

wave lengths of the red line of 



cadmium 

1420212 

Yards (U. S.) 

centimeters 

91 .440183 

Yards (U. S.) 

chains (Gunter’s) 

0.0454545 

Yards (U. S.) 

feet 

3 

Yards (U. S.) 

- furlongs - -- -- -- - 

- 1 /220 

Yards (U. S.) 

inches 

36 

Yards (U. S.) 

links (Gunter’s) 

4.54545 

Yards (U. S.) 

meters 

0.91440183 

Yards (U. S.) 

miles 

5.68182X10“^ 

Yards (U.S.) 

- rods ---------- 

- 0.181818 

Years (leap) 

days 

366 

Years (leap) 

hours 

8784 

Years (sidereal) 

days (mean solar) 

365.256 

Years (sidereal) 

hours (mean solar) 

8766.144 

Years (tropical, mean solar) 

days 

365.2422 

Years (tropical, mean solar) 

hours (mean solar) 

8765.8128 

Years (tropical, mean solar) 

seconds (mean solar) 

3.15569X107 


TABLE OF PRESSURE CONVERSIONS 
Compiled by F. M. Whitacre. 


Expressed Pounds per 

Pounds per 

Inches of 

Millimeters 

Centimeters 

Feet of 

Inches of 

in — > sq, inch 

sq . foot 

mercury 

of mercury 

of mercury 

water 

water 

Based on — >14.7 

2116.8 

29,92 

760.0 

76.0 

33.91 

406.9 ; 

1.0 

144.0 

2.036 

51 .706 

5.1706 

2.307 

27.68 

0.00694 

1.0 

0.01413 

0.359 

0.0359 

0.01602 

0.19224 

0.4913 

70.75 

1.0 

25.40 

2.54 

1.1322 

13.59 

0.01934 

2.785 

0.03937 

1.0 

0.10 

0.0446 

0.5352 

0.1934 

27.85 

0.3937 

10.0 

1.0 

0.446 

5.352 

0.433 

62.40 

0.8819 

22.40 

2.24 

1.0 

12.00 

0.03611 

5.20 

0.0735 

1.866 

0.1866 

0.0833 

1.0 
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TANK AND PIPE CAPACITIES 

VERTICAL TANKS 

Cf. McCrea, News Ed., Ind. Eng. Chem. i8, U51 {i9U0) by permission. 

Cylindrical tanks of diameter D and depth d in inches: 

(1) Gallons = (0.00540XZ)2)Xd 

(2) Uters =(0.0m8XD^)Xd 

Rectanguleu* tanks of base area A and depth d in inches : 

(1) Gallons = (O.mSSXA ) Xd 

(2) Liters = (O.Od 6^XA)Xd 

For any one tank the expression within the parentheses is a constant. The constani 
multiplied by any liquid depth gives the liquid contents. This is particularly advao' 
tageous in setting a gauge for fluctuating volumes. 

HORIZONTAL CYLINDRICAL TANKS 

Cf. Davis, Chemist Analyst 25, No. 4, />. 87 {1936) by permission. 

The volume of liquid contents in a cylindrical tank resting upon its side in a horizon- 
, tal position is equal to the product of the length of the tank multiplied by the area of 
the “wetted” portion of an end. This area is that of a segment of a circle and is 
sin 6) where 6 in radians, is equal to 2 cos"^f(/?— d)//?] and where R is the 
radius of the circle and d is the depth of the segment as in figure la. 

Figure lb on the following page can be used for converting percentage diameter to 
percentage volume. 

Example. To find the liquid contents of a cylindrical tank 6 ft., 8 in. (6^ ft. = 20/3 
ft. = 80 in.) in diameter and 10 ft. long resting upon its side in a horizontal position 
with liquid contents to a depth of 24 inches. 

The total volume of this tank is 34^(20/3)2X10 = 349 cu. ft. The liquid depth is 
24/80 or 30% of the diameter. On figure lb, opposite 30% on the diameter scale is 
read 25% on the volume scale. This means that the liquid contents are 25% of 
349 cu. ft. or 87.3 cu. ft. 

Example. To find the depth of liquid when this same tank contains 241 cu. ft. of 
li(^d contents. 

Two hundred and forty-one cu. ft. is 241/349 or 69% of the total capacity of the 
tank. Reference to figure lb shows that 69% of the volume corresponds to 65.0% of 
the diameter. This means that 241 cu. ft. of liquid will show a depth of 65% of 80 
inches or 52.0 inches. 


PIPES 

Cf. Schaphorst, News Ed., Ind. Eng. Chem. 18, 109 {19U0) by permission. 

Figure 2 on the following page can be used to find the volume in U. S. gallons of 
any given length of all the standard pipe sizes from 34 inch to 15 inches. In this 
figure, line A shows the standard pipe sizes, line B shows lengths of pipe from 0.1 
to 800,000 feet, and line C shows volumes from 1 to 1000 gallons. A straight line 
throi^h the pii>e size on line A and through the length of pipe on line B will intersect 
Jine C at the number of gallons contained. Thus, the broken line in the figure is 
representative of a 234-inch pipe (on A) of 400 feet length (on B) which intersects C 
at 100 gallons, the capacity of the pijpe line. In the same manner, knowing any of two 
other variables, the third may be found. Even values lying at points beyond the 
limits of the figure may be found, as for example: To determine the volume of a 
J^-inch pipe 1 foot long, a straight line is run through the 34-inch point on A and 
the 10,000-point on B. The intersection on C shows 160 gallons which is the capacity 
of a pipe 10,000 feet in length. By merely dividing this capacity by 10,000 vml give 
0.016 gallons as the volume of a 1 foot length. 

For conversion of U. S. Gallons into other units of capacity, see special table of 
Conversion Factors. 
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CONVERSION OF WEIGHINGS IN AIR TO WEIGHINGS 

IN VACUO 

If the mass of a substance in air is M/, its density Dl, the density of weights used 
in making the weighing Dw, and the density* of air the true mass of the sub- 
stance is vacuo, Mvac is 

Alvac — 

For most purposes it is sufficient to assume a density of 8.4 for brass weights, and 
a density of 0.0012 for air under ordinary conditions. The equation then becomes 


Mra^:=M/+0.0012M/^^ - 


This table which follows gives the values of k (buoyancy reduction factor), winch 
is the correction necessary because of the buoyant effect of the air upon the object 
weighed; the table is computed for air with the density of 0.0012; m is the weight in 
grams of the object when weighed in air; weight of object reduced to “in vacuo” 
_ _ I km 
"^1000 


Density of 
object weighed 


Buoyancy reduction factor, k 

— 

Brass weights, 
density =8.4 

Pt or Pt-Ir 

weights, density «=21.5 

A1 or quartz weights. Gold weights, I 
density =2.7 density =17 | 

0.2 

5.89 

5.98 

5.58 

5.97 

0.3 

3.87 

3.96 

3.56 

3.95 

0.4 

2.87 

2.95 

2.55 

2.94 

0.5 

2.26 

2.35 

1.95 

2.34 

0.6 

1.86 

1.95 

1.55 

1.93 

0.7 

1.57 

1.66 

1.26 

1.65 

0.75 

1.46 

1.55 

1.15 

1.53 

0.80 

1.36 

1.45 

1.05 

1.43 

0.82 

1.32 

1.41 

1.01 

1.39 

0.84 

1.29 

1.37 

0.98 

1.36 

0.86 

1.25 

1.34 

0.94 

1.33 

0.88 

1.22 

1.31 

0.91 

1.29 

0.90 

1.19 

1.28 

0.88 

1.26 

0.92 

1.16 

1.25 

0.85 

1.24 

0.94 

1.13 

1.22 

0.82 

1.21 

0.96 

1.11 

1.20 

0.80 

1.18 

0.98 

1.08 

1.17 

0.77 

1.16 

1.00 

1.06 

1.15 

0.75 

1.13 

1.02 

1.03 

1.12 

0.72 

1.11 

1.04 

1.01 

1.10 

0.70 

1.08 

1.06 

0.99 

1.08 

0.68 

1.06 

1.08 

0.97 

1.06 

0.66 

1.04 

1.10 

0.95 

1.04 

0.64 

1.02 

1.12 

0.93 

1.02 

0.62 

1.00 

1.14 

0.91 

1.00 

0.60 

0.98 

1.16 

0.89 

0.98 

0.58 

0.96 

1.18 

0.87 

0.96 

0.56 

0.95 

1.20 

0.86 

0.95 

0.55 

0.93 

1.25 

0.82 

0.91 

0.51 

0.89 

1.30 

0.78 

0.87 

0.47 

0.85 

1.35 

0.75 

0.83 

0.44 

0.82 

1.40 

0.71 

0.80 

0.40 

0.79 

1.50 

0.66 

0.74 

0.35 

0.73 

1.6 

0.61 

0.69 

0.30 

0.68 

1.7 

0.56 

0.65 

0.25 

0.64 

1.8 

0.52 

0.61 

0.21 

0.60 

1.9 

0.49 

0.58 

0.18 

0.56 

2.0 

0.46 

0.54 

0.15 

0.53 

2.2 

0.40 

0.49 

0.09 

0.48 

2.4 

0.36 

0.44 

0.05 

0.43 


“^See special table: Specific Gravity of Air. 
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CONVERSION OF WEIGHINGS IN AIR TO WEIGHINGS IN VACUO 


Density of 


Buoyancy reduction factor, k 

1 

object weighed 

Brass weights, 
density =8,4 

Pt or Pt-lr 

weights, density = 21 .5 

A1 or quartz weights Gold weights, I 
density =2.7 density =*17 | 

2.6 

0.32 

0.41 

0.01 

0.39 

2.8 

0.29 

0.37 

-0.02 

0.36 

3.0 

0.26 

0.34 

-0.05 

0.33 

3.5 

0.20 

0.29 

-0.11 

0.27 

4 

0.16 

0.24 

-0.15 

0;23 

5 

0.10 

0.18 

-0.21 

0.17 

6 

0.06 

0.14 

-0.25 

0.13 

7 

0.03 

0.12 

-0.28 

0.10 

8 

0.01 

0.09 

-0.30 

0.08 

9 

-0.01 

0.08 

-0.32 

0.06 

10 

-0.02 

0.06 

-0.33 

0.05 

12 

-0.04 

0.04 

-0.35 

0.03 

14 

-0.06 

0.03 

-0.37 

0.02 

16 

-0.07 

0.02 

-0.38 

0.00 

18 

-0.08 

0.01 

-0.39 

0.00 

20 

-0.08 

0.00 

-0.39 

-0.01 

22 

-0.09 

0.00 

-0.40 

-0.02 


USE OF COINS AS WEIGHTS 

(Approximate values for United States coins.) 

One 50ff piece = 12.5 grams = 200 grains (avoir.) 
One 25^^ piece = 6.25 grams = 100 grains (avoir.) 

One 10^ piece = 2.5 grams = 40 grains (avoir.) 

One piece = 5 grams = 80 grains (avoir.) 

One Iff piece = 3.1 grams = 50 grains (avoir.) 

One lOff piece + two 50ff pieces = 27.5 grams = 440 
grains, or approximately one ounce; i. e. 437.5 grains. 



HOUSEHOLD UNITS 


(Approximate values.) 

1 Pint 

= 2 cups = 0.47 liter 

1 Cup 

= 16 tablespoons = 0.5 pint = 237 ml 

1 Tablespoon 

= 3 teaspoons = 15 ml 

1 Teaspoon 

= 4.9 ml 
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FACTORS FOR REDUCING GAS VOLUMES TO NORMAL 


Examples: — (a) 20 cc of dry gas at 22®C. and 730 mm = 20X0.8888 = 17.78 cc 
at 0®C. and 760 mm. (b) 20 cc of a gas over water at 22° and 730 mm = 20X 
(factor corrected for aqueous tension; i.e. 730-19.8 or 710.2 mm) = 20cc of dry 


PreoBure 



Temperature 

°C. 




mm of 
mercury 

10° 

11° 

12° 

13° 

14° 

15° 

16° 

17° 

700 

0.8885 

0.8854 

0.8823 

0.8792 

0.8761 

0.8731 

0.8701 

0.8671 

702 

0.8910 

0.8879 

0.8848 

0.8816 

0.8786 

0.8755 

0.8725 

0.8695 

704 

0.8935 

0.8904 

0.8873 

0.8841 

0.8811 

0.8780 

0.8750 

0.8719 

706 

‘0.8961 

0.8929 

0.8896 

0.8867 

0.8836 

0.8805 

0.8774 

0.8744 

708 

0.8986 

0.8954 

0.8923 

0.8892 

0.8861 

0.8830 

0.8799 

0.8769 

710 

0.9012 

0.8980 

0.8948 

0.8917 

0.8886 

0.8855 

0.8824 

0.8794 

712 

0.9037 

0.9005 

0.8973 

0.8942 

0.8911 

0.8880 

0.8849 

0.8818 

714 

0.9062 

0.9030 

0.8999 

0.8967 

0.8936 

0.8905 

0.8874 

0.8843 

716 

0.9088 

0.9056 

0.9024 

0.8992 

0.8961 

0.8930 

0.8899 

0.8868 

718 

0.9113 

0.9081 

0.9049 

0.9017 

0.8986 

0.8955 

0.8924 

0.8893 

720 

0.9138 

0.9106 

0.9074 

0.9042 

0.9011 

0.8980 

0.8948 

0.8918 

722 

0.9164 

0.9132 

0.9099 

0.9068 

0.9036 

0.9004 

0.8973 

0.8942 

724 

0.91 89 

0.9157 

0.9125 

0.9093 

0.9061 

0.9029 

0.8998 

0.8967 

726 

0.9215 

0.9182 

0.9150 

0.9118 

0.9086 

0.9054 

0.9023 

0.8992 

728 

0.9240 

0.9207 

0.9175 

0.9143 

0.9111 

0.9079 

0.9048 

0.9017 

730 

0.9265 

0.9233 

0.9200 

0.9168 

0.9136 

0.9104 

0.9073 

0.9041 

732 

0.9291 

0.9258 

0.9225 

0.9193 

0.9161 

0.9129 

0.9098 

0.9066 

734 

0.9316 

0.9283 

0.9251 

0.9218 

0.91 86 

0.9154 

0.9122 

0.9091 

736 

0.9341 

0.9309 

9.9276 

0.9243 

0.9211 

0.9179 

0.9147 

0.9116 

738 

0.9367 

0.9334 

0.9301 

0.9268 

0.9236 

0.9204 

0.9172 

0.9140 

740 

0.9392 

0.9359 

0.9326 

0.9294 

0.9261 

0.9229 

0.9197 

0.9165 

742 

0.9418 

0.9384 

0.9351 

0,9319 

0.9286 

0.9254 

0.9222 

0.9190 

744 

0.9443 

0.9410 

0.9377 

0.9344 

0.9311 

0.9279 

0.9247 

0.9215 

746 

0.9468 

0.9435 

0.9402 

0.9369 

0.9336 

0.9304 

0.9272 

0.9240 

748 

0.9494 

0.9460 

0.9427 

0.9394 

0.9361 

0.9329 

0.9296 

0.9264 

750 

0.9519 

0.9486 

0.9452 

0.9419 

0.9386 

0.9354 

0.9321 

0.9289 

752 

0.9545 

0.9511 

0.9478 

0,9444 

0.9411 

0.9379 

0.9346 

0.9314 

754 

0.9570 

0.9536 

0.9503 

0.9469 

0.9436 

0.9404 

0.9371 

0.9339 

756 

0.9595 

0.9562 

0.9528 

0.9495 

0.9461 

0.9429 

0.9396 

0.9363 

758 

0.9621 

0.9587 

0.9553 

0.9520 

0.9486 

0.9453 

0.9421 

0.9388 

760 

0.9646 

0.9612 

0. 9578 

0.9545 

0.9511 

0.9478 

0.9446 

0.9413 i 

762 

0.9672 

0.9637 

0.9604 

0.9570 

0.9537 

0.9503 

0.9470 

0.9438 

764 

0.9697 

0.9663 

0.9629 

0.9595 

0.9562 

0.9528 

0.9495 

0.9462 

766 

0.9722 

0.9688 

0.9654 

0.9620 

0.9587 

0.9553 

0.9520 

0.9487 

768 

0.9748 

0.9713 

0.9679 

0.9645 

0.9612 

0.9578 

0.9545 

0.9512 

770 

0.9773 

0.9739 

0.9704 

0.9670 

0.9637 

0.9603 

0.9570 

0.9537 

772 

0.9798 

0.9764 

0.9730 

0.9696 

0.9662 

0.9628 

0.9595 

0.9562 

774 

0.9824 

0.9790 

0.9755 

0.9721 

0.9687 

0.9654 

0.9620 

0.9587 

776 

0.9850 

0.9815 

0.9781 

0.9746 

0.9712 

0.9679 

0.9645 

0.9612 

778 

0.9875 

0.9840 

0.9806 

0.9772 

0.9737 

0.9704 

0.9670 

0.9637 

780 

0.9900 

0.9866 

0.9831 

0.9797 

0.9763 

0.9729 

0.9695 

0.9662 


Aqueous Tension of Pure Water, Potassium 



HzO 

9.2 

9.8 

10.5 

11.2 

12.0 

12.8 

13.6 

14.5 

lOKOH-.IOOHzO 

8.6 

9.2 

9.8 

10.5 

11.2 

11.9 

12.7 

13.6 

20KOH:100H20 

8.0 

8.6 

9.2 

9.8 

10.4 

11.1 

11.8 

12.6 

aOKOHrlOOHzO 

7.3 

7.8 

8.3 

8.9 

9.5 

10.1 

10.8 

11.5 

40KOH rIOOHzO 

6.5 

6.9 

7.4 

7.9 

8.4 

9.0 

9.6 

10.2 

Satd. Aq. NaCi 

6.9 

7.4 

7.9 

8.5 

9.1 

9.7 

10.3 

11.0 
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TEMPERATURE (^C.) AND PRESSURE (760 mm Hg) 

gas at 22® and 710.2 mm = 20 X 0.86465 == 17.29 cc at 0°C. and 760 mm. Weight 
in milligrams of Icc of gas at N. T. P.: — ^acetylene, 1.173; carbon dioxide, 1.9769; 
hydrogen, 0.0899; nitric oxide (NO), 1.3402; nitrogen, 1.25057; oxygen, 1.42904. 


Temperature °C Presaure 


18° 

19° 

20° 

21° 

22° 

23° 

24° 

25° 

mercury 

0.8641 

0.8611 

0.8582 

0.8553 

0.8524 

0.8495 

0.8466 

0.8438 

700 

0.8665 

0.8635 

0.8605 

0.8576 

0.8547 

0.8518 

0.8489 

0.8461 

702 

0.8689 

0.8660 

0.8630 

0.8601 

0.8571 

0.8542 

0.8514 

0.8485 

704 

0.8714 

0.8684 

0.8654 

0.8625 

0.8596 

0.8567 

0.8538 

0.8509 

706 

0.8739 

0.8709 

0.8679 

0.8649 

0.8620 

0.8591 

0.8562 

0.8533 

708 

0.8763 

0.8733 

0.8703 

0.8674 

0.8644 

0.8615 

0.8586 

0.8557 

710 

0.8788 

0.8758 

0.8728 

0.8698 * 

0.8669 

0.8639 

0.8610 

0.8581 

712 

0.8813 

0.8783 

0.8753 

0.8723 

0.8693 

0.8664 

0.8634 

0.8605 

714 

0.8837 

0.8807 

0.8777 

0.8747 

0.8717 

0.8688 

0 . 8659 

0.8630 

716 

0.8862 

0.8832 

0.8802 

0.8772 

0.8742 

0.8712 

0.8683 

0.8654 

718 

0.8887 

0.8856 

0.8826 

0.8796 

0.8766 

0.8736 

0.8707 

0.8678 

720 

0.8912 

0.8881 

0.8851 

0.8820 

0.8791 

0.8761 

0.8731 

0.8702 

722 

0.8936 

0.8906 

0.8875 

0.8845 

0.8815 

0.8785 

0.8755 

0.8726 

724 

0.8961 

0.8930 

0.8900 

0.8869 

0.8839 

0.8809 

0.8780 

0.8750 

726 

0.8986 

0.8955 

0.8924 

0.8894 

0.8864 

0.8834 

0.8804 

0.8774 

728 

0.9010 

0.8979 

0.8949 

0.8918 

0.8888 

0.8858 

0.8828 

0.8798 

730 

0.9035 

0.9004 

0.8973 

0.8943 

0.8912 

0.8882 

0.8852 

0.8822 

732 

0.9060 

0.9029 

0.8998 

0.8967 

0.8937 

0.8906 

0.8876 

0.8847 

734 

0.9084 

0.9053 

0.9022 

0.8991 

0.8961 

0.8931 

0.8901 

0.8871 

736 

0.9109 

0.9078 

0.9047 

0.9016 

0.8985 

0.8955 

0.8925 

0.8895 

738 

0.9134 

0.9102 

0.9071 

0.9040 

0.9010 

0.8979 

0.8949 

0.8919 

740 

0.9158 

0.9127 

0.9096 

0.9065 

0.9034 

0.9003 

0.8973 

0.8943 

742 

0.9183 

0.9152 

0.9120 

0.9089 

0.9058 

0.9028 

0.8997 

0.8967 

744 

0.9208 

0.9176 

0.9145 

0.9114 

0.9083 

0.9052 

0.9021 

0.8991 

746 

0.9232 

0.9201 

0.9169 

0.9138 

0.9107 

0.9076 

0.9046 

0.9015 

748 

0.9257 

0.9225 

0.9194 

0.9163 

0.9131 

0.9101 

0.9070 

0.9039 

750 

0.9282 

0.9250 

0.9218 

0.9187 

0.9156 

0.9125 

0.9094 

0.9063 

752 

0.9306 

0.9275 

0.9243 

0.9211 

0.9180 

0.9149 

0.9118 

0.9088 

754 

0.9331 

0.9299 

0.9267 

0.9236 

0.9204 

0.9173 

0.9142 

0.9112 

756 

0.9356 

0.9324 

0.9292 

0.9260 

0.9229 

0.9198 

0.9167 

0.9136 

758 

0.9381 

0.9348 

0.9316 

0.9285 

0.9253 

0.9222 

0.9191 

0.9160 

760 

0.9405 

0.9373 

0.9341 

0.9309 

0.9278 

0.9246 

0.9215 

0.9184 

762 

0.9430 

0.9398 

0.93*65 

0.9334 

0.9302 

0.9270 

0.9239 

0.9208 

764 

0.9455 

0.9422 

0.9390 

0.9358 

0.9326 

0.9295 

0.9263 

0.9232 

766 

0.9479 

0.9447 

0.9414 

0.9382 

0.9351 

0.9319 

0.9287 

0.9256 

768 

0.9504 

0.9471 

0.9439 

0.9407 

0.9375 

0.9343 

0.9312 

0.9280 

770 

0.9530 

0.9497 

0.9465 

0.9432 

0.9400 

0.9368 

0.9337 

0.9305 

772 

0.9554 

0.9522 

0.9489 

0.9457 

0.9425 

0.9393 

0.9361 

0.9330 

774 

0.9579 

0.9546 

0.9514 

0.9481 

0.9449 

0.9417 

0.9385 

0.9354 

776 

0.9604 

0.9571 

0.9538 

0.9506 

0.9473 

0.9441 

0.9410 

0.9378 

778 

0.9628 

0.9595 

0.9563 

0.9530 

0.9498 

0.9466 

0.9434 

0.9402 

780 


Hydroxide Solutions and Saturated Salt Solution. 


18° 

19° 

20° 

21° 

22° 

23° 

24° 

25° 

Deg. C. 

15.5 

16.5 

17.5 

18.7 

19.8 

21.1 

22.4 

23.8 

h20 

14.5 

15.4 

16.4 

17.4 

18.5 

19.7 

20.9 

22.2 

lOKOHilOOHzO 

13.4 

14.3 

15.2 

16.2 

17.2 

18.3 

19.5 

20.7 

20KOH:100H20 

12.3 

13.3 

13.9 

14.8 

15.8 

16.8 

17.8 

18.9 

30KOH:100H20 

10.9 

11 .6 

12.4 

13.2 

14.0 

14.9 

15.8 

16.8 

40KOH:100H20 

11 .7 

12.4 

13.2 

14.1 

15.0 

15.9 

16.9 

17.9 

Satd. Aq. NaCI 
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CONVERSION OF THERMOMETER SCALES 


, The following abbreviations are used: F, degrees Fahrenheit; C, degrees Centi- 
grade; R, degrees Reaumur; A.k, degrees Kelvin; A.r, degrees Rankine; Z, degrees 
on any scale; (f. p. )“Z”, the freezing point of water on the Z scale; (b/p.)“Z”, 
the boiling point of water on the Z scale. Cf. Dodds, Chemical and MelaJlurgical 
Engineering, Vol. 38, p. 476 (1931). 

F-32 _C^ _R Ak - 273 ^ Ar- 460 Z-(f.p.)“Z*^ 

180 100 “ 80 ” 100 “ 180 “ (b.p.)'^Z”-(f.p.)"Z” 


Examples: (1) To find the Fahrenheit temperature corresponding to -20°C: 


F-32 

180 


F-32 

180 


-20 

loo' 


-20°C = -4°F 


(2) To find the Reaumur temperathre corresponding to 20°F : 

F-32 _ R 20-32 R 

180 ~ 80 180 80 


i.e., 20°F= - 5.33°R 


(3) To find the correct temperature on a thermometer reading 80°C 
and which shows a reading of-0.30°G in melting ice and 99.D°C. in steam at 760mm 
pressure : 


100 


Z-(f.p.)'‘Z’^ 


80 -(-0.30) 


i.e., C =80.87° (corrected) 


(b.p.)“Z” - (f.p.)“Z’' 99.0- (0.30)' 

The reading of any inaccurate thermometer can be corrected and converted in 
this manner into a reading on any of the other scales; thus, in the example (3 ) above, 
to convert into a Fahrenheit scale: 

F-32 __ 80 -(-0.30) 

180 ^ 99 0-(-0.30)' 


i.e., F = 177.56° (corrected) 


Centigrade to Fahrenheit 

Formula: (°CX9/5) +32=°F Examples: (1 ) To convert 60°C to °F, (60 X9/5) +32 = 140°F 

(2) To convert -20°C to °F, ( -20X9/5) +32 = -4°F 
(See also special table) 

Centigrade to Reaumur 

Formula: °CX4/5=°R Examples: (1) To convert 40°C to °R, 40 X4/5 =32°R 

(2) To convert -30°C to °R, -30 X4/5 = -24°R 

Centigrade to Centigrade Absolute or Kelvin 

Formula: °C+273.1 =°K Examples: (1) To convert 20°C to °K, 20+273.1 =293.1° K 

(2) To convert -20° C to °K, -20+273.1 = 253.1 °K 

Fahrenheit to Centigrade 

Formula: (°F -32) X5/9 =°C Examples: (1 ) To convert 140°F to °C, (140 -32) X5/9 =60°C 

(2) To con vert -76° F to °C,(-76-32) X5/9 = -60°C 
(See also special table) 

Fahrenheit to Reaumur 

Formula: (°F-32) X4/9 =°R Examples: (1 ) To convert 4rF to °R, (41 -32) X4/9 =4°R 

(2) To convert -13°F to °R,( -13-32) X4/9 = -20°R 

Fahrenheit to Fahrenheit Absolute or Rankine 

Formula: °F+459.58 =°R' Examples: (1 ) To convert 20°F to °R', 20+459.58 =479.58°R' 

(2) To convert -20°F to °R'. -20 +459.58 = 439.58°R' 

Reaumur to Centigrade 

Formula: °RX5/4=°C Examples: (1) To convert 32°R to °C, 32 X5/4 =40°C 

(2) To convert -24° R to °C, -24 X5/4 = -30°C 

Reaumur to Fahrenheit 

Formula: (°RX9/4) +32 =°F Examples: (1 ) To convert 8°R to °F, (8X9/4) +32 =50°F 

(2) To convert -8° R to °F, ( -8X9/4) +32 »14°F 

(3) To convert-20°R to °F,( -20X9/4) +32 --13°F 
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TEMPERATURE CONVERSION TABLES 

The column of figures in bold and which is headed “Reading in °F. or ®C. to be 
converted” refers to the temperature either in degrees Fahrenheit or Centigrade 
which it is desired to convert into the other scale. If converting from Fahrenheit 
degrees to Centigrade degrees the equivalent temperature will be found in the column 
headed “°C.” while if converting from degrees Centigrade to degrees Fahrenheit, 
the equivalent temperature will be found in the column headed “°F.” This ar- 
rangement is very similar to that of Sauveur and Boylston, copyrighted 1920 and 
is published with their permission. 


Reading in Reading in 

°F. or ^C. °F. or ^C. 

°F, to be °C. ^F. to be °C. 

con verted converted 

-458 - 272.22 -358 - 216.67 

-456 - 271.11 -356 - 215.56 

-454 - 270.00 -354 - 214.44 

-452 - 268.89 -352 - 213.33 

-450 - 267.78 -350 - 212.22 

-448 - 266.67 -348 - 211.11 

-446 - 265.56 -346 - 210.00 

-444 - 264.44 -344 - 208.89 

-442 - 263.33 -342 - 207.78 

-440 - 262.22 -340 - 206.67 

-438 - 261.11 -338 - 205.56 

-436 - 260.00 -336 - 204.44 

-434 - 258.89 -334 - 203.33 

-432 - 257.78 -332 - 202.22 

-430 - 256.67 -330 - 201.11 

-428 - 255.56 -328 - 200.00 

-426 - 254.44 -326 - 198.89 

-424 - 253.33 -324 - 197.78 

-422 - 252.22 -322 - 196.67 

-420 - 251.11 -320 - 195.56 

-418 - 250.00 -318 - 194.44 

-416 - 248.89 -316 - 193.33 

-414 - 247.78 -314 - 192.22 

-412 - 246.67 -312 - 191.11 

-410 - 245.56 -310 - 190.00 

-408 - 244.44 -308 - 188.89 

-406 - 243.33 -306 - 187.78 

-404 - 242.22 -304 - 186.67 

-402 - 241.11 -302 - 185.56 

-400 - 240.00 -300 - 184.44 

-398 - 238.89 -298 - 183.33 

-396 - 237.78 -296 - 182.22 

-394 - 236.67 -294 - 181.11 

-392 - 235.56 -292 - 180.00 

-390 - 234.44 -290 - 178.89 

-388 - 233.33 -288 - 177.78 

-386 - 232.22 -286 - 176.67 

-384 - 231.11 -284 - 175.56 

-382 - 230.00 -282 - 174.44 

-380 - 228.89 -280 - 173.33 

-378 - 227.78 -278 - 172.22 

-376 - 226.67 -276 - 171.11 

-374 - 225.56 -274 - 170.00 

-372 - 224.44 - 457.6 -272 - 168.89 

-370 - 223.33 - 454.0 -270 - 167.78 

.. . -368 - 222.22 - 450.4 -268 - 166.67 

.. . -366 - 221,11 - 446.8 -266 - 165.56 

-364 - 220.00 - 443.2 -264 - 164.44 

-362 - 218.89 - 439.6 -262 - 163.33 

-360 - 217.78 - 436.0 -260 - 162.22 
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TEMPERATURE CONVERSION TABLES 


® F . 

Heading in 
’ F . or ^ C . 

to be 
converted 

^ G . 


-258 

- 161 .11 

- 428.8 

-256 

- 160.00 

- 425.2 

-264 

- 158.89 

- 421.6 

-262 

- 157.78 

- 418.0 

-250 

- 156.67 

- 414.4 

-248 

- 155.56 

- 410.8 

-246 

- 154.44 

- 407.2 

-244 

- 153.33 

- 403.6 

-242 

- 152.22 

- 400.0 

-240 

- 151.11 

- 396.4 

-238 

- 150.00 

- 392.8 

-236 

- 148.89 

- 389.2 

-234 

- 147.78 

- 385.6 

-232 

- 146.67 

- 382.0 

-230 

- 145.56 

- 378.4 

-228 

- 144.44 

- 374.8 

-226 

- 143.33 

- 371 .2 

-224 

- 142.22 

- 367.6 

-222 

- 141.11 

- 364.0 

-220 

- 140.00 

- 360.4 

-218 

- 138.89 

- 356.8 

-216 

- 137.78 

- 353.2 

-214 

- 136.67 

- 349.6 

-212 

- 135.56 

- 346.0 

-210 

- 134.44 

- 342.4 

-208 

- 133.33 

- 338.8 

-206 

- 132.22 

- 335.2 

-204 

- 131 .11 

- 331 .6 

-202 

- 130.00 

- 328.0 

-200 

- 128.89 

- 324.4 

-198 

- 127.78 

- 320.8 

-196 

- 126.67 

- 317.2 

-194 

- 125.56 

- 313.6 

-192 

- 124.44 

- 310.0 

-190 

- 123.33 

- 306.4 

-188 

- 122.22 

- 302.8 

-186 

- 121.11 

- 299.2 

-184 

- 120.00 

- 295.6 

-182 

- 118.89 

- 292.0 

-180 

- 117.78 

- 288.4 

-178 

- 116.67 

- 284.8 

-176 

- 115.56 

- 281.2 

-174 

- 114.44 

- 277.6 

-172 

- 113.33 

- 274.0 

-170 

- 112.22 

- 270.4 

-168 

- 111.11 

- 266.8 

-166 

- 110.00 

- 263.2 

-164 

- 108.89 

- 259.6 

-162 

- 107.78 

- 256.0 

-160 

- 106.67 

- 252.4 

-158 

- 105.56 

- 248.8 

-156 

- 104.44 

- 245.2 

-154 

- 103.33 

- 241 .6 

-152 

- 102.22 

- 238.0 

-150 

- 101.11 

- 234.4 

-148 

- 100.00 

- 230.8 

-146 

- 98.89 

- 227.2 

-144 

- 97.78 

- 223.6 

-142 

- 96.67 

- 220.0 

-140 

- 95.56 


® F . 

Heading in 
® F , or ® C . 

to be 
converted 

® C . 

- 216.4 

-138 

- 94.44 

- 212.8 

-136 

- 93.33 

- 209.2 

-134 

- 92.22 

- 205.6 

-132 

- 91.11 

- 202.0 

-130 

- 90.00 

- 198.4 

-128 

- 88.89 

- 194.8 

-126 

- 87.78 

- 191.2 

-124 

- 86.67 

- 187.6 

-122 

- 85.56 

- 184.0 

-120 

- 84.44 

- 180.4 

-118 

- 83.33 

- 176.8 

-116 

- 82.22 

- 173.2 

-114 

- 81 .11 

- 169.6 

-112 

- 80.00 

- 166.0 

-110 

- 78.89 

- 162.4 

-108 

- 77.78 

- 158.8 

-106 

- 76.67 

- 155.2 

-104 

- 75.56 

- 151.6 

-102 

- 74.44 

- 148.0 

-100 

- 73.33 

- 144.4 

-98 

- 72.22 

- 140.8 

-96 

- 71.11 

- 137.2 

-94 

- 70.00 

- 133.6 

-92 

- 68.89 

- 130.0 

-90 

- 67.78 

- 126.4 

-88 

- 66.67 

- 122.8 

-86 

- 65.56 

- 119.2 

-84 

- 64.44 

- 115.6 

-82 

- 63.33 

- 112.0 

-80 

- 62.22 

- 108.4 

-78 

- 61.11 

- 104.8 

-76 

- 60.00 

- 101.2 

-74 

- 58.89 

- 97.6 

-72 

- 57.78 

- 94.0 

-70 

- 56.67 

- 90.4 

-68 

- 55.56 

- 86.8 

-66 

- 54.44 

- 83.2 

-64 

- 53.33 

- 79.6 

-62 

- 52.22 

- 76.0 

-60 

- 51 .11 

- 72.4 

-58 

- 50.00 

- 68.8 

-56 

- 48.89 

- 65.2 

-54 

- 47.78 

- 61 .6 

-52 

- 46.67 

- 58.0 

-50 

- 45.56 

- 54.4 

-48 

- 44.44 

- 50.8 

-46 

- 43.33 

- 47.2 

-44 

- 42.22 

- 43.6 

-42 

- 41.11 

- 40.0 

-40 

- 40.00 

- 36.4 

-38 

- 38.89 

- 32.8 

-36 

- 37.78 

- 29.2 

-34 

- 36.67 

- 25.6 

-32 

- 35.56 

- 22.0 

-30 

- 34.44 

- 18.4 

-28 

- 33.33 

- 14.8 

-26 

- 32.22 

- 11.2 

-24 

- 31.11 

- 7.6 

-22 

- 30.00 

- 4.0 

-20 

- 28.89 
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TEMPERATURE CONVERSION TABLES 



Reading in 
® F . or 


® F . 

to be 
converted 

“ C . 

-0.4 

-18 

-27.78 

+3.2 

-16 

-26.67 

+6.8 

-14 

-25.56 

+10.4 

-12 

-24,44 

+14.0 

-10 

-23.33 

+17.6 

-8 

-22.22 

+19.4 

-7 

-21 .67 

+21.2 

-6 

-21.11 

+23.0 

-5 

-20.56 

+24.8 

-4 

-20.00 

+26.6 

-3 

-19.44 

+28.4 

-2 

-18.89 

+30.2 

-1 

-18.33 

+32.0 

dbO 

-17.78 

+33.8 

+1 

-17.22 

+35.6 

+2 

-16.67 

+37.4 

+3 

-16.11 

+39.2 

+4 

-15.56 

+41.0 

+5 

-15.00 

+42.8 

+6 

-14.44 

+44.6 

+7 

-13.89 

+46.4 

+8 

-13.33 

+48.2 

+9 

-12.78 

+50.0 

+10 

-12.22 

+51.8 

+11 

-11.67 

+53.6 

4-12 

-11.11 

+55.4 

+13 

-10.58 

+57.2 

+14 

-10.00 

+59.0 

+15 

-9.44 

+60.8 

+16 

-8.89 

+62.6 

+17 

-8.33 

+64.4 

+18 

-7.78 

+66,2 

+19 

-7.22 

+68.0 

+20 

-6.67 

+69.8 

+21 

-6.11 

+71.6 

+22 

-5.56 

+73.4 

+23 

-5.00 

+75.2 

+24 

-4.44 

+77.0 

+25 

-3.89 

+78.8 

+26 

-3.33 

+80.6 

+27 

-2.78 

+82.4 

+28 

-2.22 

+84.2 

+29 

-1.67 

+86.0 

+30 

-1.11 

+87.8 

+31 

-0.56 

+89.6 

+32 

±0.00 

+91.4 

+33 

+0.56 

+93.2 

+34 

+1.11 

+95.0 

+35 

+1.67 

+96.8 

+36 

+2.22 

+98.6 

+37 

+2.78 

+100.4 

+38 

+3.33 

+102.2 

+39 

+3.89 

+104.0 

+40 

+4.44 

+105.8 

+41 

+5.00 

+107.6 

+42 

+5.56 

+109 . A 

+43 

+6.11 

+111.2 

+44 

+6.67 

+113.0 

+45 

+7.22 

+114.8 

+46 

+7.78 


® F . 

Reading in 
® F . or ^ C . 
to be 

® C . 


converted 


+116.6 

+47 

±8.33 

+118.4 

+48 

+8.89 

+120.2 

+49 

+9.44 

+122.0 

+50 

+10.00 

+123.8 

+51 

+10.66 

+125.6 

+52 

+11.11 

+ 127.4 

+53 

+11.67 

+129.2 

+ 54 

+12.22 

+ 131 .0 

+55 

+12.78 

+132.8 

+56 

+13.33 

+134.6 

+57 

+13.89 

+136.4 

+58 

+14.44 

+138.2 

+69 

+15.00 

+ 140.0 

+60 

+15.56 

+141.8 

+61 

+16.11 

+ 143.6 

+62 

+16.67 

+145.4 

+63 

+17.22 

+ 147.2 

+64 

+17.78 

+ 149.0 

+65 

+18.33 

+150.8 

+66 

+18.89 

+152.6 

+67 

+19.44 

+154.4 

+68 

+20.00 

+ 156.2 

+69 

+20.56 

+158.0 

+70 

+21 . 1 1 

+159.8 

+71 

+21 .67 

+161.6 

+72 

+22.22 

+163.4 

+73 

+22.78 

+165.2 

+74 

+23.33 

+167.0 

+75 

+23.89 

+168.8 

+76 

+24.44 

+170.6 

+77 

+25.00 

+172.4 

+78 

+25.56 

+174.2 

+79 

+26.11 

+176.0 

+80 

+26.67 

+177.8 

+81 

+27.22 

+179.6 

+82 

+27.78 

+ 181.4 

+83 

+28 . 33 

+183.2 

+84 

+28.89 

+185.0 

+85 

+29.44 

+186.8 

+86 

+30.00 

+188.6 

+87 

+30.56 

+190.4 

+88 

+31 .11 

+192.2 

+89 

+31 .67 

+194.0 

+90 

+32.22 

+195.8 

+91 

+32.78 

+197.6 

+92 

+33.33 

+199.4 

+93 

+33 . 89 

+201 . 2 

+94 

+34 . 44 

+203.0 

+95 

+35.00 

+204.8 

+96 

+35.56 

+206.6 

+97 

+36.11 

+208.4 

+98 

+36 . 67 

+210.2 

+99 

+37.22 

+212.0 

+100 

+37.78 

+213.8 

+101 

+38.33 

+215.6 

+102 

+38.89 

+217.4 

+103 

+39.44 

+219.2 

+104 

+40.00 

+221 .0 

+105 

+40.66 

+222.8 

+106 

+41.11 
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TEMPERATURE CONVERSION TABLES 


®F. 

Reading in 
°F. or ^C. 
to be 

°G. 


converted 


+224.6 

+107 

+41.67 

+226.4 

+108 

+42.22 

+228.2 

+109 

+42.78 

+230.0 

+110 

+43.33 

+231.8 

+111 

+43.89 

+233.6 

+112 

+44.44 

+235.4 

+113 

+45.00 

+237.2 

+114 

+45.56 

+239.0 

+115 

+46.11 

+240.8 

+116 

+46.67 

+242.6 

+117 

+47.22 

+244.4 

+118 

+47.78 

+246.2 

+119 

+48.33 

+248.0 

+120 

+48.89 

+249.8 

+121 

+49.44 

+251.6 

+122 

+50.00 

+253.4 

+123 

+50.56 

+255.2 

+124 

+51 .11 

+257.0 

+125 

+51 .67 

+258.8 

+126 

+52.22 

+260.6 

+127 

+52.78 

+262.4 

+128 

+53.33 

+264.2 

+129 

+53.89 

+266.0 

+130 

+54.44 

+267.8 

+131 

+55.00 

+269.6 

+132 

+55.56 

+271.4 

+133 

+56.11 

+273.2 

+134 

+56.67 

+275.0 

+135 

+57.22 

+276.8 

+136 

+57.78 

+278.6 

+137 

+58.33 

+280.4 

+138 

+58.89 

+282.2 

+139 

+59.44 

+284.0 

+140 

+60.00 

+285.8 

+141 

+60.56 

+287.6 

+142 

+61.11 

+289.4 

+143 

+61.67 

+291.2 

+144 

+62.22 

+293.0 

+145 

+62.78 

+294.8 

+146 

+63.33 

+296.6 

+147 

+63.89 

+298.4 

+148 

+64.44 

+300.2 

+149 

+65.00 

+302.0 

+150 

+65.56 

+303.8 

+151 

+66.11 

+305.6 

+152 

+66.67 

+307.4 

+153 

+67.22 

+309.2 

+154 

+67.78 

+311.0 

+155 

+68.33 

+312.8 

+156 

+68.89 

+314.6 

+157 

+69.44 

+316.4 

+158 

+70.00 

+318.2 

+1 59 

+70.56 

+320.0 

+160 

+71.11 

+321.8 

+161 

+71.67 

+323.6 

+162 

+72.22 

+325.4 

+163 

+72.78 

+327.2 

+164 

+73.33 

+329.0 

+165 

+73.89 

+330.8 

+166 

+74.44 


°F. 

Reading in 
‘’F. or ^C. 

to be 
converted 

“C. 

+332.6 

+16. 

+75.00 

+334.4 

+168 

+75.56 

+336.2 

+169 

+76.11 

+338.0 

+170 

+76.67 

+339.8 

+171 

+77.22 

+341 .6 

+172 

+77.78 

+343.4 

+173 

+78.33 

+345.2 

+174 

+78.89 

+347.0 

+175 

+79.44 

+348.8 

+176 

+80.00 

+350.6 

+177 

+80.56 

+352.4 

+178 

+81.11 

+354.2 

+179 

+81 .67 

+356.0 

+180 

+82.22 

+357.8 

+181 

+82.78 

+359.6 

+182 

+83.33 

+361.4 

+183 

+83.89 

+363.2 

+184 

+84.44 

+365.0 

+185 

+85.00 

+366.8 

+186 

+85.56 

+368.6 

+187 

+86.11 

+370.4 

+188 

+86.67 

+372.2 

+189 

+87.22 

+374.0 

+190 

+87.78 

+375.8 

+191 

+88.33 

+377.6 

+192 

+88.89 

+379.4 

+193 

+89.44 

+381 . 2 

+194 

+90.00 

+383.0 

+195 

+90.56 

+384.8 

+196 

+91.11 

+386.6 

+197 

+91.67 

+388.4 

+198 

--92.22 

+390.2 

+199 

--92.78 

+392.0 

+200 

-1-93.33 

+393.8 

+201 

+93.89 

+395.6 

+202 

+94.44 

+397.4 

+203 

+95.00 

+399.2 

+204 

+95.56 

+401 .0 

+205 

+96.11 

+402.8 

+206 

+96.67 

+404.6 

+207 

+97.22 

+406.4 

+208 

+97.78 

+408.2 

+209 

+98.33 

+410.0 

+210 

+98.89 

+411.8 

+211 

+99.44 

+413.6 

+212 

+100.00 

+415.4 

+213 

+100.56 

+417.2 

+214 

+101.11 

+419.0 

+215 

+101.67 

+420.8 

+216 

+102.22 

+422.6 

+217 

+102.78 

+424.4 

+218 

+103.33 

+426.2 

+219 

+103.89 

+428.0 

+220 

+104.44 

+431.6 

+222 

+105.56 

+435.2 

+224 

+106.67 

+438.8 

+226 

+107.78 

+442.4 

+228 

+108.89 

+446.0 

+230 

+110.00 

+449.6 

+232 

+111.11 
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TEMPERATURE CONVERSION TABLES 



ReadiDg in 
®F. or ^C. 


°F. 

to be 
converted 

®C. 

+453.2 

+234 

+112.22 

+456.8 

+236 

+113.33 

+460.4 

+238 

+114.44 

+464.0 

+240 

+115.56 

+467.6 

+242 

+116.67 

+471 .2 

+244 

+117.78 

+474.8 

+246 

+118.89 

+478.4 

+248 

+120.00 

+482.0 

+260 

+121.11 

+485.6 

+252 

+122.22 

+489.2 

+254 

+123.33 

+492.8 

+256 

+124.44 

+496.4 

+258 

+125.56 

+500.0 

+260 

+126.67 

+503.6 

+262 

+127.78 

+507.2 

+264 

+128.89 

+510.8 

+266 

+130.00 

+514.4 

+268 

+131.11 

+518.0 

+270 

+132.22 

+521.6 

+272 

+133.33 

+525.2 

+274 

+134.44 

+528.8 

+276 

+135.56 

+532.4 

+278 

+136.67 

+536.0 

+280 

+137.78 

+539.6 

+282 

+138.89 

+543.2 

+284 

+140.00 

+546.8 

+286 

+141 .11 

+550.4 

+288 

+142.22 

+554.0 

+290 

+143.33 

+557.6 

+292 

+144.44 

+ 561.2 

+294 

+145.56 

+564.8 

+296 

+146.67 

+568.4 

+298 

+147.78 

+572.0 

+300 

+148.89 

+575.6 

+302 

+150.00 

+579.2 

+304 

+151.11 

+582.8 

+306 

+152.22 

+586.4 

+308 

+153.33 

+590.0 

+310 

+ 154.44 

+593.6 

+312 

+155.56 

+597.2 

+314 

+156.67 

+600.8 

+316 

+157.78 

+604.4 

+318 

+158.89 

+608.0 

+320 

+160.00 

+611.6 

+322 

+161.11 

+615.2 

+324 

+162.22 

+618.8 

+326 

+163.33 

+622.4 

+328 

+164.44 

+626.0 

+330 

+165.56 

+629.6 

+332 

+166.67 

+633-.2 

+334 

+167.78 

+636.8 

+336 

+168.89 

+640.4 

+338 

+170.00 

+644.0 

+340 

+171 .11 

+647.6 

+342 

+172.22 

+661.2 

+344 

+173.33 

+664.8 

+346 

+174.44 

+658.4 

+348 

+175.56 

+662,0 

+350 

+176.67 

+665.6 

+352 

+177.78 


®F. 

Reading in 
®F. or ^C. 
to be 

1 

°C. 


converted 



-1-741.2 

H-744.8 

-f748.4’ 

+752.0 

+755.6 


+178.89 

+180.00 

+181.11 

+182.22 

+183.33 

+184.44 

+185.56 

+186.67 

+187.78 

+188.89 

+190.00 

+191.11 

+192.22 

+193.33 

+194.44 

+195.56 

+196.67 

+197.78 

+198.89 

+200.00 

+ 201.11 

+202.22 

+203.33 

+204.44 

+205.56 

+206.67 

+207.78 

+208.89 

+210.00 

+ 211.11 

+212.22 

+213.33 

+214.44 

+215.56 

+216.67 

+217.78 
+218.89 
+220.00 
+221 .11 
+222.22 

+223.33 

+224.44 

+225.56 

+226.67 

+227.78 

+228.89 

+230.00 

+231.11 

+232.22 

+233.33 

+234.44 

+235.56 

+236.67 

+237.78 

+238.89 

+240.00 

+241.11 

+242.22 

+243.33 

+244.44 
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TEMPERATURE CONVERSION TARLES 



ReadiDg in 
°F. or ^G. 


®F. 

to be 
cjonverted 

®C. 

-h1101.2 

+594 

+312.22 

+1104.8 

+596 

+313.33 

+1108.4 

+598 

+314.44 

+1112.0 

+600 

+315.56 

+1115.6 

+602 

+316.67 

+1119.2 

+604 

+317.78 

+1122.8 

+606 

+318.89 

+1126.4 

+608 

+320.00 

+1130.0 

+610 

+321 .11 

+1133.6 

+612 

+322.22 

+1137.2 

+614 

+323.33 

+1140.8 

+616 

+324.44 

+1144.4 

+618 

+325.56 

+1148.0 

+620 

+326.67 

+1151.6 

+622 

+327.78 

+1155.2 

+624 

+328.89 

+1158.8 

+626 

+330.00 

+1162.4 

+628 

+331 . 1 1 

+1166.0 

+630 

+332.22 

+1169.6 

+632 

+333.33 

+1173.2 

+634 

+334.44 

+1176.8 

+636 

+335.56 

+1180.4 

+638 

+336.67 

+1184.0 

+640 

+337.78 

+1187.6 

+642 

+338.89 

+1191.2 

+644 

+340.00 

+1194.8 

+646 

+341.11 

+1198.4 

+648 

+342.22 

+1202.0 

+650 

+343.33 

+1205.6 

+652 

+344 . 44 

+1209.2 

+654 

+345.56 

+1212.8 

+656 

+346 . 67 

+1216.4 

+658 

+347.78 

+1220.0 

+660 

+348.89 

+1223.6 

+662 

+350.00 

+1227.2 

+664 

+351 .11 

+ 1230.8 

+666 

+352.22 

+ 1234.4 

+668 

+353.33 

+1238.0 

+670 

+354.44 

+1241.6 

+672 

+355.56 

+1245.2 

+674 

+356.67 

+1248.8 

+676 

+357.78 

+1252.4 

+678 

+358.89 

+1256.0 

+680 

+360.00 

+1259.6 

+682 

+361.11 

+1263.2 

+684 

+362,22 

+1266.8 

+686 

+363.33 

+1270.4 

+688 

+364.44 

+1274.0 

+690 

+365.56 

+1277.6 

+692 

+366.67 

+1281.2 

+694 

+367.78 

+1284.8 

+696 

+368.89 

+1288.4 

+698 

+370.00 

+1292.0 

+700 

+371.11 

+1295.6 

+702 

+372.22 

+1299.2 

+704 

+373.33 

+1302.8 

+706 

+374.44 

+1306.4 

+708 

+375.56 

+1310.0 

+710 

+376.67 

+1313.6 

+712 

+377.78 


©F 

Reading in 
®F. Of ^C. 

to be 
converted 

°C. 

+885.2 

+474 

‘+245.56 

+888.8 

+476 

+246.67 

+892.4 

+478 

+247.78 

+896.0 

+480 

+248.89 

+899.6 

+482 

+250.00 

+903.2 

+484 

+251 . 1 1 

+906.8 

+486 

+252.22 

+910.4 

+488 

+253.33 

+914.0 

+490 

+254.44 

+917.6 

+492 

+255.56 

+921.2 

+494 

+256.67 

+924.8 

+496 

+257.78 

+928.4 

+498 

+258.89 

+932.0 

+500 

+260.00 

+935.6 

+602 

+261.11 

+939.2 

+504 

+262.22 

+942.8 

+506 

+263.33 

i +946.4 

+508 

+264.44 

+950.0 

+510 

+265.56 

+953.6 

+512 

+266.67 

+957.2 

+514 

+267.78 

+960.8 

+516 

+268.89 

+964.4 

+518 

+270.00 

+968.0 

+520 

+271 .11 

+971.6 

+522 

+272.22 

+975.2 

+524 

+273.33 

+978.8 

+526 

+274.44 

+982.4 

+528 

+275.56 

+986.0 

+530 

+276.67 

+989.6 

+532 

+277.78 

+993.2 

+534 

+278.89 

+996.8 

+536 

+280.00 

+1000.4 

+538 

+281 . 1 1 

+1004.0 

+540 

+282.22 

+1007.6 

+542 

+283.33 

+1011.2 

+544 

+284.44 

+1014.8 

+646 

+285.56 

+1018.4 

+548 

+286.67 

+1022.0 

+550 

+287.78 

+1025.6 

+552 

+288.89 

+1029.2 

+554 

+290.00 

+1032.8 

+556 

+291 .11 

+1036.4 

+558 

+292.22 

+1040.0 

+560 

+293.33 

+1043.6 

+562 

+294.44 

+1047.2 

+564 

+295.56 

+1050.8 

+566 

+296.67 

+1054.4 

+568 

+297.78 

+1068.0 

+570 

+298.89 

+1061.6 

+572 

+300.00 

+1066.2 

+574 

+301.11 

+1068.8 

+576 

+302.22 

+1072.4 

+578 

+303.33 

+1076.0 

+580 

+304.44 

+1079.6 

+582 

+305.56 

+1083.2 

+584 

+306.67 

+1086.8 

+586 

+307.78 

+1090.4 

+588 

+308.89 

+1094.0 

+590 

+310,00 

+1097.6 

+592 

+311.11 





TEMPERATURE CONVERSION TABLES 


®F. 

Reading in 
®F. or °C. 

to be 
converted 

°C. 

4*1317.2 

' 4-714 

4-378.89 

4*1320.8 

4-716 

4-380.00 

4-1324.4 

4-718 

4-381 .11 

4-1328.0 

4-720 

4-382.22 

4-1331 .6 

4-722 

4-383.33 

4-1335.2 

4-724 

4-384.44 

4-1338.8 

4-726 

4-385.56 

4-1342.4 

4-728 

4-386. 67 

4-1346.0 

4-730 

4-387.78 

4-1349.6 

4-732 

4-388.89 

4-1353.2 

4-734 

4-390.00 

4-1356.8 

4-736 

4-391.11 

4-1360.4 

4-738 

4-392.22 

4-1364.0 

4-740 

4-393.33 

4-1367.6 

4-742 

4-394.44 

4-1371 .2 

4-744 

4-395.56 

4-1374.8 

4-746 

4-396.67 

4-1378.4 

4-748 

4-397.78 

4-1382.0 

4-750 

4-398.89 

4-1385.6 

4-752 

4-400.00 

4-1389.2 

4-754 

4-401 .11 

4-1392.8 

4-756 

4-402.22 

4-1396.4 

4-758 

4-403.33 

4-1400.0 

4-760 

4-404.44 

4-1403.6 

4-762 

4-405. 56 

4-1407.2 

4-764 

-H406.67 

4-1410.8 

4-766 

4-407.78 

4-1414.4 

4-768 

4-408 . 89 

4-1418.0 

4-770 

4-410.00 

4-1421.6 

4-772 

4-411 .11 

4-1425.2 

4-774 

4-412.22 

4-1428.8 

4-776 

4-413.33 

4-1432.4 

4-778 

4-414.44 

4-1436.0 

4-780 

4-415.56 

4-1439.6 

4-782 

4-416.67 

4-1443.2 

4-784 

4-417.78 

4-1446.8 

4-786 

4-418.89 

-^■1450.4 

4-788 

4-420.00 

4-1454.0 

4-790 

4-421 .11 

4-1457.6 

4-792 

4-422.22 

4-1461 .2 

4-794 

4-423.33 

-HI 464. 8 

4-796 

4-424 . 44 

4-1468.4 

4-798 

4-425.56 

4-1472.0 

-H800 

4-426 . 67 

4-1475.6 

4-802 

4-427.78 

4-1479.2 

4-804 

4-428.89 

-HI 482. 8 

4-806 

4-430,00 

4-1486.4 

4-808 

4-431.11 

4-1490.0 

4-810 

4-432.22 

4-1493.6 

4-812 

4-433.33 

4-1497.2 

4-814 

4-434.44 

4-1600.8 

4-816 

4-435.56 

4-1504.4 

4-818 

4-436.67 

4-1508.0 

4-820 

4-437. 7t 

4-1511.6 

4-822 

4-438.89 

4-1515.2 

-H824 

4-440.00 

4-1515.8 

4-826 

4-441 . 1 1 

4-1522.4 

4-828 

4-442 22 

4-1626.0 

4-830 

4-443.33 

4-1529.6 

4-832 

4-444.44 


op. 

Reading in 
®F. or ^C. 

to be 
converted 

®C. 

4-1533.2 

4-834 

+445.56 

4-1 536.8 

4-836 

+446.67 

4-1540.4 

4-838 

+447.78 

4-1544.0 

4-840 

+448.89 

4-1547.6 

4-842 

+450.00 

4-1551.2 

4-844 

+451.11 

4-1554.8 

4-846 

+452.22 

4-1558.4 

4-848 

+453 . 33 

4-1562.0 

4-850 

+454.44 

4-1565.6 

4-852 

+455.56 

4-1569.2 

4-854 

+456.67 

4-1572.8 

4-856 

+457 . 78 

4-1576.4 

4-858 

+458.89 

4-1580.0 

4-860 

+460.00 

4-1583.6 

4-862 

+461.11 

4-1587.2 

4-864 

+462.22 

4-1590.8 

4-866 

+463.33 

4-1594.4 

+868 

+464.44 

4-1598.0 

+870 

+465.56 

4-1601.6 

+872 

+466.67 

4-1605.2 

+874 

+467 . 78 

4-1608.8 

+876 

+468.89 

4-1612.4 

+878 

+470.00 

4-1616.0 

+880 

+471 .11 

4-1619.6 

+882 

+472.22 

4-1623.2 

+884 

+473.33 

4-1626.8 

+886 

+474.44 

4-1630.4 

+888 

+475.56 

4-1634.0 

+890 

+476.67 

4-1637.6 

+892 

+477.78 

4-1641.2 

+894 

+478.89 

4-1644.8 

+896 

+480.00 

4-1648.4 

+898 

+481.11 

4-1652.0 

+900 

+482.22 

4-1655.6 

+902 

+483.33 

4-1659.2 

+904 

+484.44 

4-1662.8 

+906 

+485.56 

4-1666.4 

+908 

+486.67 

4-1670.0 

+910 

+487 . 78 

4-1673.6 

+912 

+488.89 

4-1677.2 

+914 

+490.00 

4-1680.8 

+916 

+491 . 1 1 

4-1684.4 

+918 

+492.22 

4-1688.0 

+920 

+493.33 

4-1691.6 

+922 

+494 . 44 

4-1695.2 

+924 

+495.56 

4-1698.8 

+926 

+496.67 

4-1702.4 

+928 

+497 . 78 

4-1706.0 

+930 

+498.89 

4-1709.6 

+932 

+500.00 

4-1713.2 

+934 

+501.11 

4-1716.8 

+936 

+502.22 

4-1720.4 

+938 

+ 503 . 33 

4-1724.0 

+940 

+504.44 

4-1727.6 

+942 

+505.56 

4-1731 .2 

+944 

+506.67 

4-1734.8 

+946 

+507.78 

4-1738.4 

+948 

+508.89 

4-1742.0 

+950 

+510.00 

4-1745.6 

+952 

+511.11 
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TEMPERATURE CONVERSION TARLES 


®F. 

Readiner in 
«F. or ^C. 

to be 
converted 

®C. 

+1749.2 

+964 

+512.22 

+1752.8 

+956 

+513.33 

+1756.4 

+958 

+514.44 

+1760.0 

+960 

+515.56 

+1763.6 

+962 

+516.67 

+1767.2 

+964 

+517.78 

+1770.8 

+966 

+518.89 

+1774.4 

+968 

+520.00 

+1778.0 

+970 

+521.11 

+1781.6 

+972 

+522.22 

+1785.2 

+974 

+523.33 

+1788.8 

+976 

+524.44 

+1792.4 

+978 

+525.56 

+1796.0 

+980 

+526.67 

+1799.6 

+982 

+527.78 

+1803.2 

+984 

+528.89 

+1806.8 

+986 

+530.00 

+1810.4 

+988 

+531 . 1 1 

+1814.0 

+990 

+532.22 

+1817.6 

+992 

+533.33 

+1821.2 

+994 

+534.44 

+1824.8 

+996 

+535.56 

+1828.4 

+998 

+536.67 

+1832.0 

+1000 

+537.78 

+1850.0 

+1010 

+543.33 

+1868.0 

+1020 

+548.89 

+1886.0 

+1030 

+554.44 

+1904.0 

+1040 

+560.00 

+1922.0 

+1050 

+565.56 

+1940.0 

+1060 

+571 . 1 1 

+1958.0 

+1070 

+576.67 

+1976.0 

+1080 

+582.22 

+1994.0 

+1090 

+587.78 

+2012.0 

+1100 

+593.33 

+2030.0 

+1110 

+598.89 

+2048.0 

+1120 

+604.44 

+2066.0 

+1130 

+610.00 

+2084.0 

+1140 

+615.56 

+2102.0 

+1150 

+621 . 1 1 

+2120.0 

+1160 

+626.67 

+2138.0 

+1170 

+632.22 

+2156.0 

+1180 

+637.78 

+2174.0 

+1190 

+643.33 

+2192.0 

+1200 

+648.89 

+2210.0 

+1210 

+654.44 

+2228.0 

+1220 

+660.00 

+2246.0 

+1230 

+665.56 

+2264.0 

+1240 

+671.11 

+2282.0 

+1250 

+676.67 

+2300.0 

+1260 

+682.22 

+2318.0 

+1270 

+687.78 

+2336.0 

+1280 

+693.33 

+2354.0 

+1290 

+698.89 

+2372.0 

+1300 

+704.44 

+2390.0 

+1310 

+710.00 

+2408.0 

+1320 

+715.56 

+2426.0 

+1330 

+721.11 

+2444.0 

+1340 

+726.67 

+2462.0 

+1350 

+732.22 

+2480.0 

+1360 

+737.78 


1 Reading in 1 

1 

®F. 

to be 
converted 

®C. 

+2498.0 

+1370 ‘ 

+743.33 

+2516.0 

+1380 

+748.89 

+2534.0 

+1390 

+754.44 

+2552.0 

+1400 

+760.00 

+2570.0 

+1410 

+765.56 

+2588.0 

+1420 

+771.11 

+2606.0 

+1430 

+776.67 

+2624.0 

+1440 

+782.22 

+2642.0 

+1450 

+787.78 

+2660.0 

+1460 

+793.33 

+2678.0 

+1470 

+798.89 

+2696.0 

+1480 

+804.44 

+2714.0 

+1490 

+810.00 

+2732.0 

+1 500 

+815.56 

+2750.0 

+1 510 

+821 . 1 1 

+2768.0 

+1 520 

+826.67 

+2786-0 

+1 530 

+832.22 

+2804.0 

+1 540 

+837.78 

+2822.0 

+1 560 

+843.33 

+2840.0 

+1560 

+598.89 

+2858.0 

+1 570 

+854.44 

+2876.0 

+1580 

+860.00 

+2894.0 

+1590 

+865.56 

+2912.0 

+1600 

+871.11 

+2930.0 

+1610 

+876.67 

+2948.0 

+1620 

+882.22 

+2966.0 

+1630 

+887 . 78 

+2984.0 

+1640 

+893.33 

+3002.0 

+1650 

+898.89 

+3020.0 

+1660 

+904.44 

+3038.0 

+1670 

+910.00 

+3056.0 

+1680 

+915.56 

+3074.0 

+1690 

+921.11 

+3092.0 

+1700 

+926.67 

+3110.0 

+1710 

+932.22 

+3128.0 

+1720 

+937.78 

+3146.0 

+1730 

+943.33 

+3164.0 

+1740 

+948.89 

+3182.0 

+1750 

+954.44 

+3200.0 

+1760 

+960.00 

+3218.0 

+1770 

+965.56 

+3236.0 

+1780 

+971 . 1 1 

+3254.0 

+1790 

+976.67 

+3272.0 

+1800 

+982.22 

+3290.0 

+1810 

+987.78 

+3308.0 

+1820 

+993.33 

+3326.0 

+1830 

+998.89 

+3344.0 

+1840 

+1004.4 

+3362.0 

+1850 

+1010.0 

+3380.0 

+1860 

+1015.6 

+3398.0 

+1870 

+1021.1 

+3416.0 

+1880 

+1026.7 

+3434.0 

+1890 

+1032.2 

+3452.0 

+1900 

+1037.8 

+3470.0 

+1910 

+1043.3 1 

+3488.0 

+1920 

+1048.9 

+3506.0 

+1930 

+1054.4 

+3524.0 

+1940 

+1060.0 

+3542 . 0 

+1950 

+1065.6 

+3560.0 

+1960 

+1071.1 
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TEMPERATURE CONVERSION TABLES 


Heading in 
®F. or ^C. 


+3578.0 

+3596.0 

+3614.0 

+3632.0 

+3650.0 

+3668.0 

+3686.0 

+3704.0 

+3722.0 

+3740.0 

+3758.0 

+3776.0 

+3794.0 

+3612.0 

+3830.0 

+3848.0 

+3866.0 

+3884.0 

+3902.0 

+3920.0 

+3938.0 

+3956.0 

+3974.0 

+3992.0 

+4010.0 

+4028.0 

+4046.0 

+4064.0 

+4082.0 

+4100.0 

+4118.0 

+4136.0 

+4154.0 

+4172.0 

+4190.0 

+4208.0 

+4226.0 

+4244.0 

+4262.0 

+4280.0 

+4298.0 

+4316.0 

+4334.0 

+4352.0 

+4370.0 

+4388.0 

+4406.0 

+4424.0 

+4442.0 

+4460.0 

+4478.0 

+4496.0 

+4514.0 

+4532.0 

+4550.0 

+4568.0 

+4586.0 


to be 
converted 
+1970 
+1980 
+1990 
+2000 
+2010 


+1076.7 

+1082.2 

+1087.8 

+1093.3 

+1098.9 

+1104.4 

+1110.0 

+1115.6 

+1121.1 

+1126.7 

+1132.2 

+1137.8 

+1143.3 

+1148.9 

+1154.4 

+1160.0 

+1165,6 

+1171.1 

+1176.7 

+1182.2 

+1187.8 

+1193.3 

+1198.9 

+1204.4 

+1210.0 

+1215.6 

+1221.1 

+1226.7 

+1232.2 

+1237.8 

+1243.3 

+1248.9 

+1254.4 

+1260,0 

+1265,6 

+1271.1 

+1276.7 

+1282.2 

+1287.8 

+1293.3 

+1298.9 

+1304.4 

+1310.0 

+1315.6 

+1321.1 

+1326.7 

+1332.2 

+1337.8 

+1343.3 

+1348.9 

+1354.4 

+1360.0 

+1365.6 

+1371.1 

+1376.7 

+1382.2 

+1387.8 


®F. 

Heading in 
®F. or^C. 

to be 
converted 

®C. 

+4604.0 

+2540 

+1393.3 

+4622.0 

+2550 

+1398.9 

+4640.0 

+2560 

+1404.4 

+4658.0 

+2570 

+1410.0 

+4676.0 

+2580 

+1415.6 

+4694.0 

+2590 

+1421 .1 

+4712.0 

+2600 

+1426.7 

+4730.0 

+2610 

+1432.2 

+4748.0 

+2620 

+1437.8 

+4766.0 

+2630 

+1443.3 

+4784.0 

+2640 

+1448.9 

+4802.0 

+2650 

+1454.4 

+4820.0 

+2660 

+1460.0 

+4838.0 

+2670 

+1465.6 

+4856.0 

+2680 

+1471.1 

+4874.0 

+2690 

+1476.7 

+4892.0 

+2700 

+1482.2 

+4910.0 

+2710 

+1487.8 

+4928.0 

+2720 

+1493.3 

+4946.0 

+2730 

+1498.9 

+4964.0 

+2740 

+1504.4 

+4982.0 

+2750 

+1510.0 

+5000.0 

+2760 

+1515.6 

+5018.0 

+2770 

+1521 .1 

+5036.0 

+2780 

+1526.7 

+5054.0 

+2790 

+1532.2 

+5072.0 

+2800 

+1537.8 

+5090.0 

+2810 

+1543.3 

+5108.0 

+2820 

+1548.9 

+5126.0 

+2830 

+ 1554.4 

+5144.0 

+2840 

+1560.0 

+5162.0 

+2850 

+1565.6 

+5180.0 

+2860 

+1571.1 

+5198.0 

+2870 

+1576.7 

+5216.0 

+2880 

+1582.2 

+5234.0 

+2890 

+1587.8 

+5252.0 

+2900 

+ 1593.3 

+5270.0 

+2910 

+1598.9 

+5288.0 

+2920 

+1604.4 

+5306.0 

+2930 

+1610.0 

+5324.0 

+2940 

+1615.6 

+5342.0 

+2950 

+1621.1 

+5360.0 

+2960 

+1626.7 

+5378.0 

+2970 

+1632.2 

+5396.0 

+2980 

+1637.8 

+5414.0 

+2990 

+1643.3 

+5432.0 

+3000 

+1648,9 

+5450.0 

+3010 

+1654.4 

+5468.0 

+3020 

+1660.0 

+5486.0 

+3030 

+1665.6 

+5504.0 

+3040 

+1671.1 

+5522.0 

+3050 

+1676.7 

+5540.0 

+3060 

+1682.2 

+5558.0 

+3070 

+1687.8 

+6576.0 

+3080 

+1693.3 

+5594.0 

+3090 

+1698.9 1 

+6612.0 

+3100 

+1704.4 1 





176S 


HYDROMETER CONVERSION TABLES 

This table gives the relation between density (C.G.S. ) and degrees on the Baum^ 
and Twaddell scales. The Twaddell scale is never used for densities less than 
unity. See also section on Hydrometers. 


Density 

Degrees Baum6 
Bu. Stand. Scale 

Degrees 

Baum6 

A.P.I. Scale 

0.600 

;03.33 

104.33 

0.605 

101 .40 

102.38 

0.610 

99.51 

100.47 

0.615 

97.64 

98.58 

0.620 

95.81 

96.73 

0.625 

94.00 

94.90 

0.630 

92.22 

93.10 

0.635 

90.47 

91.33 

0.640 

88.75 

89.59 

0.645 

87.05 

87.88 

0.650 

85.38 

86.19 

0.655 

83.74 

84.53 

0.660 

82.12 

82.89 

0.665 

80.52 

81.28 

0.670 

78.95 

79.69 

0.675 

77.41 

78.13 

0.680 

75.88 

76.59 

0.685 

74.38 

75.07 

0.690 

72.90 

73.57 

0.695 

71.43 

72.10 

0.700 

70.00 

70.64 

0.705 

68.57 

69.21 

0.710 

67.18 

67.80 

0.715 

65.80 

66.40 

0.720 

64.44 

65.03 

0.725 

63.10 

63.67 

0.730 

61.78 

62.34 

0.735 

60.48 

61.02 

0.740 

59.19 

59.72 

0.745 

57,92 

58.43 

0.750 

56.67 

57.17 

0.755 

55.43 

55.92 

0.760 

54.21 

54.68 

0.765 

53.01 

53.47 

0.770 

51.82 

52.27 

0.775 

50.65 

51.08 

0.780 

49.49 

49.91 

0.785 

48.34 

48.75 

0.790 

47.22 

47.61 

0.795 

46.10 

46.49 

0.800 

45.00 

45.38 

0.805 

43.91 

44.28 

0.810 

42.84 

43.19 

0.815 

41.78 

42.12 

0.820 

40.73 

41.06 

0.825 

39.70 

40.02 

0.830 

38.68 

38.98 

0.835 

37.66 

37.96 

0.840 

36.67 

36.95 

0.845 

35.68 

35.96 

0.850 

34.71 

34.97 

0.855 

33.74 

34.00 

0.860 

32.79 

33.03 

0.865 

31.85 

32.08 

0.870 

30.92 

31.14 

0.875 

30.00 

30.21 

0.880 

29.09 

29.30 

0.885 

28.19 

28.39 

0.890 

27.30 

27.49 


DENSITIES GREATER THAN UNITY 


Density 

Degrees Baum6 
Bu. Stand. Scale 

Degrees 

Twaddell 

1.00 

0.00 

0 

1.01 

1.44 

2 

1.02 

2.84 

4 

1.03 

4.22 

6 

1.04 

5.58 

8 

1.05 

6.91 

10 

1.06 

8.21 

12 

1.07 

9.49 

14 

1.08 

10.78 

16 

1.09 

11.97 

18 

1.10 

13.18 

20 

1.11 

14.37 

22 

1.12 

15.54 

24 

1.13 

16.68 

26 

1.14 

17.81 

28 

1.15 

18.91 

30 

1.16 

20.00 

32 

1.17 

21.07 

34 

1.18 

22.12 

36 

1.19 

23.15 

38 

1.20 

24.17 

40 

1.21 

25.16 

42 

1.22 

26.15 

44 

1.23 

27.11 

46 

1.24 

28.06 

48 

1.25 

29.00 

50 

1.26 

29.92 

52 

1.27 

30.83 

54 

1.28 

31.72 

56 

1.29 

32.60 

58 

1.30 

33.46 

60 

1.31 

34.31 

62 
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HYDROMETER CONVERSION TABLES 


Den 

sity p 

egrees Baiim4 Degrees | 

I. Stand. Scale Twaddell | 

1 

32 

35 

15 

64 

1 

33 

35. 

98 

66 

1 

34 

36. 

79 

68 

1 

35 

37. 

59 

70 

1 

36 

38. 

38 

72 

1 

37 

39 

16 

74 


38 

39 

93 

76 

1 

39 

40 

68 

78 

1 

40 

41 

43 

80 

1 

41 

42. 

16 

82 

1 

42 

42 

89 

84 

1 

43 

43 

60 

86 

1 

44 

44 

31 

88 

1 

46 

45 

00 

90 

1 

46 

45 

68 

92 

1 

47 

46 

36 

94 

1 

.48 

47 

03 

96 

t 

.49 

47 

68 

98 

1 

.50 

48 

33 

100 

1 

.51 

48, 

.97 

102 

1 

.52 

49. 

60 

104 

1 

.53 

50, 

,23 

106 

1 

.54 

50 

,84 

108 

1 

.55 

51. 

45 

110 

1 

.56 

52, 

.05 

112 

1 

.57 

62 

.64 

114 

1 

.58 

53 

.23 

116 

1 

.59 

53 

.80 

118 

1 

.60 

54 

.38 

120 

1 

.61 

54, 

.94 

122 

1 

.62 

55, 

.49 

124 

1 

.63 

56, 

,04 

126 

1 

.64 

56 

,58 

128 

1 

.65 

57, 

,12 

130 

1 

.56 

57, 

.65 

132 


Density Degrees Baum6 Degrees 

Bu. Stand . Scale Twaddell 



1.70 

59.71 

140 

1.71 

60.20 

142 

1.72 

60.70 

144 

1 .73 

61 .18 

146 

1 .74 

61.67 

148 

1 .75 

62.14 

150 

1.76 

62.61 

152 

1.77 

63.08 

154 

1 .78 

63.54 

156 

1 .79 

63.99 

158 

1.80 

64.44 

160 

1.81 

64.89 

162 

1 .82 

65.31 

164 

1.83 

65.77 

166 

1.84 

66.20 

168 

1.85 

66.62 

170 

1.86 

67.04 

172 

1.87 

67.46 

174 

1 .88 

67.87 

176 

1.89 

68.28 

178 

1.90 

68.68 

180 

1.91 

69.08 

182 

1 .92 

69.48 

184 

1.93 

69.87 

186 

1.94 

70.26 

188 

1.95 

70.64 

190 

1.96 

71.02 

192 

1.97 

71.40 

194 

1.98 

71.77 

196 

1.99 

72.14 

198 

2.00 

72.50 

200 
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CONVERSION TABLE FOR QUEVENNE AND NEW YORK BOARD OF 
HEALTH LACTOMETER READINGS TO SPECIFIC GRAVITY 


New York 
Board of 
Health 
Lactometer 

Specific 

Gravity 

Quevenne 

Lactometer 

90 

1.0261 

26.1 

91 

1.0264 

26.4 

92 

1.0267 

26.7 

93 

1.0270 

27.0 

94 

1 .0273 

27.3 

95 

1 .0276 

27.6 

96 

1 .0278 

27.8 

97 

1 .0281 

28.1 

98 

1 .0284 

28.4 

99 

1 .0287 

28.7 

100 

1 .0290 

29.0 

101 

1 .0293 

29.3 

102 

1 .0296 

29.6 

103 

1 .0299 

29.9 

104 

1 .0302 

30.2 

105 

1 . 0305 

30.5 

106 

1 .0307 

30.7 

107 

1 .0310 

31 .0 

108 

1 .0313 

31.3 

109 

1.0316 

31 .6 

110 

1.0319 

31.9 

111 

1 . 0322 

32.2 

112 

1.0325 

32.5 

113 

1.0328 

32.8 

114 

1.0331 

33.1 

115 

1.0334 

33.4 

116 

1.0336 

33.6 

117 

1 . 0339 

33.9 

118 

1 . 0342 

34.2 

119 

L_ 

1 . 0345 

34.5 


Now York 
Board of 
Health 
Lactometer 

Specific 

Gravity 

1 

Quevenne 

Lactometer 

60 

1 . 01 74 

17.4 

61 

1.0177 

17.7 

62 

1 . 01 80 

18.0 

63 

1 .0183 

18.3 

64 

1.01 66 

18.6 

65 

1.0188 

18.8 

66 

1.0191 

19.1 

67 

1.0194 

19.4 

68 

1.01 97 

19.7 

69 . 

1.0200 

20.0 

70 

1.0203 

20.3 

71 

1 .0206 

20.6 

72 

1.0209 

20.9 

73 

1 .0212 

21.2 

74 

1 .0215 

21.5 

75 

1 .0217 

21.7 

76 

1 .0220 

22.0 

77 

1.0223 

22.3 

78 

1.0226 

22.6 

79 

1 .0229 

22.9 

1 80 

1.0232 

23.2 

81 

1 .0235 

23.5 

82 

1.0238 

23.8 

83 

1.0241 

24.1 

84 

1.0244 

24.4 

85 

1.0246 

24.6 

86 

1.0249 

24.9 

87 

1.0252 

25.2 

88 

1 . 0255 

25.5 

?? 

1.0258 

25.8 
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Poise = c. g. s. unit of absolute viscosity. Centipoise = 0.01 poise. 

Stoke = c. g. 8. unit of kinematic viscosity. Centistoke = 0.01 stoke. 

Centif^ises — centistokes X density (at temperature under consideration), 
Reyn (1 lb. sec. per sq. in.) = 69 X 10® centipoises. 


CENTISTOKES TO SAYBOLT, REDWOOD AND ENGLER UNITS 

Cf. Jour. Inst Pet Tech., VoL 22, p. 21 (1936); Reports of A. S. T. M. 
Committee D-2, 1936 and 1937. 


Centistokes 

Saybolt Seconds at 

Redwood Seconds at 

Engler 

100°F. 

130°F. 

210®F. 

70®F. 

140°F. 

200®F. 

Degrees at 
all Temps. 

2.0 

32.6 

32.7 

32.8 

30.2 

31.0 

31.2 

1.14 

3.0 

36.0 

36.1 

36.3 

32.7 

33.5 

33.7 

1.22 

4.0 

39.1 

39.2 

39.4 

35.3 

36.0 

36.3 

1.31 

5.0 

42.3 

42.4 

42.6 

37.9 

38.5 

38.9 

1 .40 

6.0 

45.5 

45.6 

45.8 

40.5 

41.0 

41 .5 

00 

7.0 

48.7 

48.8 

49.0 

43.2 

43.7 

44.2 

1.56 

8.0 

52.0 

52.1 

52.4 

46.0 

46.4 

46.9 

1.65 

9.0 

55.4 

55.5 

55.8 

48.9 

49.1 

49.7 

1.75 

10 

58.8 

58.9 

59.2 

51.7 

52.0 

52.6 

1.84 

11 

62.3 

62.4 

62.7 

54.8 

55.0 

55.6 

1.93 

12 

65.9 

66.0 

66.4 

57.9 

58.1 

58.8 

2.02 

14 

73.4 

73.5 

73.9 

64.4 

64.6 

65.3 

2.22 

16 

81.1 

81.3 

81.7 

71.0 

71.4 

72.2 

2.43 

18 

89.2 

89,4 

89.8 

77.9 

78.5 

79.4 

2.64 

20 

97.5 

97.7 

98.2 

85.0 

85.8 

86.9 

2.87 

22 

106.0 

106.2 

106.7 

92.4 

93.3 

94.5 

3.10 

24 

114.6 

114.8 

115.4 

99.9 

100.9 

102.2 

3.34 

26 

123.3 

123.5 

124.2 

107.5 

108.6 

110.0 

3.58 

28 

132.1 

132.4 

133.0 

115.3 

116.5 

118.0 

3.82 

30 

140.9 

141.2 

141.9 

123.1 

124.4 

126.0 

4.07 

32 

149.7 

150.0 

150.8 

131.0 

132.3 

134.1 

4.32 

34 

158.7 

159.0 

159.8 

138.9 

140.2 

142.2 

4.57 

36 

167.7 

168.0 

168.9 

146.9 

148.2 

150.3 

4.83 

38 

176.7 

177.0 

177.9 

155.0 

156.2 

158.3 

5.08 

40 

185.7 

186.0 

187.0 

163.0 

164.3 

166.7 

5.34 

42 

194.7 

195.1 

196.1 

171.0 

172.3 

175.0 

5.59 

44 

203.8 

204.2 

205.2 

179.1 

180.4 

183.3 

5.85 

46 

213.0 

213.4 

214.5 

187.1 

188.5 

191 .7 

6.11 

48 

222.2 

222.6 

223.8 

195.2 

196.6 

200.0 

6.37 

50 

231.4 

231.8 

233.0 

203.3 

204.7 

208.3 

6.63 

60 

277.4 

277.9 

279.3 

243.5 

245.3 

250.0 

7.90 

70 

323.4 

324.0 

325.7 

283.9 

286.0 

291.7 

9.21 

80 

369.6 

370.3 

372.2 

323.9 

326.6 

333.4 

10.53 

90 

415.8 

416.6 

418.7 

364.4 

367.4 

375.0 

11.84 

100* 

462.0 

462.9 

465.2 

404.9 

408.2 

416.7 

13.16 


- * At Jiigher values use the same ratio as above for 100 centistokes; e.g., 102 centistokes =» 102 X 
4.620 Say bolt seconds at 100®F. 

To obtain the Saybolt Universal viscosity equivalent to a kinematic viscosity determined at 
multiply the equivalent Saybolt Universal viscosity at 100®F. by 1 + (t — 100) 0.000064: 10 

centistokes at 210®F are equivalent to 58.8 X 1.0070, or 59.2 Saybolt Universal seconds at 210®F. 
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Compiled by Byron A. Soule, 



Am. 






Ann. 







Chem. 


Am. J. 




chim. 



Bull. 


Chem. 

Year 

J.* 


Sci. 

Analyst 

Ann. 

phys. 

Ber. 

soc. chim. 

C.A. 

News 

1880 

1 

2 

3, 

19-20 

5 

200-5 

5. 

19-21 

13 

2, 

33-4 


41-2 

2-3 

21-2 

6 

206-10 


22-4 

14 


35-6 


43-4 

2 

3-4 


23-4 

7 

211-15 


25-7 

15 


37-8 


45-6 

3 

4-5 


25-6 

8 

216-21 


28-30 

16 


39-40 


47-8 

4 

5-6 


27-8 

9 

222-6 

6. 

1-3 

17 


41-2 


49-50 

1885 

6-7 


29-30 

10 

227-31 


4-6 

18 


43-4 


51-2 

6 

7-8 


31-2 

11 

232-6 


7-9 

19 


45-6 


53-4 

7 

9 


33-4 

12 

237-42 


10-12 

20 


47-8 


55-6 

8 

10 


35-6 

13 

243-9 


13-15 

21 


49-50 


57-8 

9 

11 


37-8 

14 

250-5 


16-18 

22 

3, 

1-2 


59-60 

1890 

12 


39-40 

15 

256-60 


19-21 

23 


3-4 


61-2 

1 

13 


41-2 

16 

261-6 


22-4 

24 


5-6 


63-4 

2 

14 


43-4 

17 

267-71 


25-7 

25 


7-8 


65-6 

3 

15 


45-6 

18 

272-7 


28-30 

26 


9-10 


67-8 

4 

16 


47-8 

19 

278-83 

7, 

1-3 

27 


11-12 


69-70 

1895 

17 


49-50 

20 

284-8 


4-6 

28 


13-14 


71-2 

6 

18 

4, 

1-2 

21 

289-93 


7-9 

29 


15-16 


73-4 

7 

19 


3-4 

22 

294-8 


10-12 

30 


17-18 


75-6 

8 

20 


5-6 

23 

299-303 


13-15 

31 


19-20 


77-8 

9 

21-2 


7-8 

24 

304-9 


16-18 

32 


21-2 


79-80 

1900 

23-4 


9-10 

25 

310-13 


19-21 

33 


23-4 


81-2 

1 

25-6 


11-12 

26 

314-19 


22-4 

34 


25-6 


83-4 

2 

27-8 


13-14 

27 

320-5 


25-7 

35 


27-8 


85-6 

3 

29-30 


15-16 

28 

326-9 


28-30 

36 


29-30 


87-8 

4 

31-2 


17-18 

29 

330-7 

8, 

1-3 

37 


31-2 


89-90 

1905 

33-4 

4, 

19-20 

30 

338-43 


4-6 

38 


33-4 


91-2 

6 

35-6 

21-2 

31 

344-50 


7-9 

39 


35-6 


93-4 

7 

37-8 


23-4 

32 

351-7 


10-12 

40 

4, 

1-2 

1 

95-6 

8 

39-40 


25-6 

33 

358-63 


13-15 

41 


3-4 

2 

97-8 

9 

41-2 


27-8 

34 

364-71 


16-18 

42 


5-6 

3 

99-100 

1910 

43-4 


29-30 

35 

372-7 


19-21 

43 


7-8 

4 

101-2 

11 

45-6 


31-2 

36 

378-85 


22-4 

44 


9-10 

5 

103-4 

12 

47-8 


33-4 

37 

386-94 


25-7 

45 


11-12 

6 

105-6 

13 

49-50 


35-6 

38 

395-401 


28-30 

46 


13-14 

7 

107-8 

14 



37-8 

39 

402-6 

9, 

1-2 

47 


15-16 

8 

109-10 

1915 

Combined 

39-40 

40 

407-10 


3-4 

48 


17-18 

9 

111-12 

16 

with 


41-2 

41 

411 


5-6 

49 


19-20 

10 

113-14 

17 

J. Am. 


43-4 

42 

412-13 


7-8 

50 


21-2 

11 

115-16 

18 

Chem. 


45-6 

43 

414-17 


9-10 

51 


23-4 

12 

117 

19 

Soc. in 


47-8 

44 

418-19 


11-12 

52 


25-6 

13 

118-19 

1920 

1 

1914 


49-50 

45 

420-1 


13-14 

53 


27-8 

14 

120-1 


5, 

1-2 

46 

422-5 


15-16 

54 


29-30 

15 

122-3 

2 


3-4 

47 

426-9 


17-18 

55 


31-2 

16 

124-5 

3 



5-6 

48 

430-4 


19-20 

56 


33-4 

17 

126-7 

4 



7-8 

49 

435-40 

10, 1-2 

57 


35-6 

18 

128-9 

1925 



9-10 

50 

441-5 


3-4 

58 


37-8 

19 

130-1 

6 



11-12 

51 

446-50 


5-6 

59 


39-49 

20 

132-3 

7 



13-14 

52 

451-9 


7-8 

60 


41-2 

21 

134-5 

8 



15-16 

53 

460-7 


9-10 

61 


43-4 

22 

136-7 

9 



17-18 

54 

468-76 


11-12 

62 


45-6 

23 

138-9 

1930 



19-20 

55 

477-84 


13-14 

63 


47-8 

24 

140-1 

1 



21-2 

56 

485-92 


15-16 

64 


49-50 

25 

142-3 

2 



23-4 

57 

493-99 


17-18 

65 


51-2 

26 

144-5 

3 



25-6 

58 

500-8 


19-20 

66 


53-4 

27 

ee 

4 



27- 

59 

509- 


21- 

67 


55- 

28 



*Title abbreviations are those used by Chemical Abstracts* 
veCeased publication Oct. 1932 




JOURNALS 

University of Michigan 





Gazz. 

Ind. 

J. Am. 





Chom. 

Chera. 

Compt. 

chim. 

Eng. 

Chem. 

J. Biol. 

J. Chem. 

J. chira. 


Zentr. 

ZtK. 

rencl. 

ital. 

Chem. 

Soc. 

Chem, 

Soc. 

phys. 

Year 

3, 11 

4 

90-1 

10 


2 


37-8 


1880 

12 

5 

92-3 

11 


3 


39-40 


1 

13 

6 

94-5 

12 


4 


41-2 


2 

14 

7 

96-7 

13 


5 


43-4 


3 

15 

8 

98-9 

14 


6 


45-6 


4 

16 

9 

100-1 

15 


7 


47-8 


1885 

17 

10 

102-3 

16 


8 


49-50 


6 

18 

11 

104-5 

17 


9 


51-2 


7 

19 

12 

106-7 

18 


10 


53-4 


8 

4, 1(60) 

13 

108-9 

19 


11 


55-6 


9 

2(61) 

14 

110-11 

20 


12 


57-8 


1890 

3(62) 

15 

112-13 

21 


13 


59-60 


1 

4(63) 

16 

114-15 

22 


14 


61-2 


2 

5(64) 

17 

116-17 

23 


15 


63-4 


3 

6(65) 

18 

118-19 

24 


16 


65-6 


4 

7(66) 

19 

120-1 

25 


17 


67-8 


1895 

8(67) 

20 

122-3 

26 


18 


69-70 


6 

5. 1(68) 

21 

124-5 

27 


19 


71-2 


7 

2(69) 

22 

126-7 

28 


20 


73-4 


8 

3(70) 

23 

128-9 

29 


21 


75-6 


9 

4(71) 

24 

130-1 

30 


22 


77-8 


1900 

5(72) 

25 

132-3 

31 


23 


79-80 


1 

6(73) 

26 

134-5 

32 


24 


81-2 


2 

7(74) 

27 

136-7 

33 


25 


83-4 

1 

3 

8(75) 

28 

138-9 

34 


26 


85-6 

2 

4 

5, 9(76) 29 

140-1 

35 


27 

1 

87-8 

3 

1905 

10(77) 30 

142-3 

36 


28 

1-2 

89-90 

4 

6 

11(78) 31 

144-5 

37 


29 

2-3 

91-2 

5 

7 

12(79) 32 

146-7 

38 


30 

4-5 

93-4 

6 

8 

13(80) 33 

148-9 

39 

1 

31 

6-7 

95-6 

7 

9 

14(81) 34 

150-1 

40 

2 

32 

7-8 

97-8 

8 

1910 

15(82) 35 

152-3 

41 

3 

33 

9-10 

99-100 

9 

11 

16(83) 36 

154-5 

42 

4 

34 

11-13 

101-2 

10 

12 

17(84) 37 

156-7 

43 

5 

35 

14-16 

103-4 

11 

13 

18(85) 38 

158-9 

44 

6 

36 

17-19 

105-6 

12 

14 

19(86 

39 

160-1 

45 

7 

37 

20-3 

107-8 

13 

1915 

20(87 

40 

162-3 

46 

8 

38 

24-8 

109-10 

14 

16 

21 (88 

41 

164-5 

47 

9 

39 

29-32 

111-12 

15 

17 

22(89 

42 

166-7 

48 

10 

40 

33-6 

113-14 

16 

18 

6, 1 (90 

43 

168-9 

49 

11 

41 

37-40 

115-16 

17 

19 

2(91 

44 

170-1 

50 

12 

42 

41-5 

117-18 

18 

1920 

3(92 

45 

172-3 

51 

13 

43 

46-9 

119-20 

19 

1 

4(93 

46 

174-5 

52 

14 

44 

50-4 

121-2 

20 

2 

5(94 

47 

176-7 

53 

15 

45 

55-8 

123-4 

20 

3 

6(95 

48 

178-9 

54 

16 

46 

59-62 

125-6 

21 

4 

7(96) 49 

180-1 

55 

17 

47 

63-6 

127-8 

22 

1925 

97 

50 

182-3 

56 

18 

48 

67-71 

1926 

23 

6 

98 

51 

184-5 

57 

19 

49 

72-5 

1927 

24 

7 

99 

52 

186-7 

58 

20 

50 

76-80 

1928 

25 

8 

100 

53 

188-9 

59 

21 

51 

81-4 

1929 

26 

9 

101 

64 

190-1 

60 

22 

52 

85-9 

1930 

27 

1930 

102 

65 

192-3 

61 

23 

53 

90-4 

1931 

28 

1 

103 

66 

194-5 

62 

24 

54 

94-9 

1932 

29 

2 

104 

57 

196-7 

63 

25 

55 

100- 

1933 

30 

3 

105 

58 

198- 

64 

26 

56 


1934 

31 

4 
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J. Russ. 


J. Soc. Kol- 





Proc. Roy] 


J. 

J. 

Phys. 

J. Soc. 

Dyers loid 

Kol- 





Soc. 1 

Year 

Phys. 

prakt. 

Chem. 

Chem. 

Colo Bei- 

loid 

Mon 



Phil. (London) 


Chem. 

Chem. 

Soc, 

Ind. 

urists hefte 

Z. 

atsh. 

Nature 


Mur. 

. (A) 

1880 

N.F.*21-.2 

12 





1 

21-3 

5, 

9-10 

30-1 

1 


23-4 

13 





2 

23-5 


11-12 

31-3 

2 


25-6 

14 

1 




3 

25-7 


13-14 

33-4 

3 


27-8 

15 

2 




4 

27-9 


15-16 

34-6 

4 


29-30 

16 

3 




5 

29-31 


17-18 

36-8 

1885 


31-2 

17 

4 

1 



6 

31-3 


19-20 

38-9 

6 


33-4 

18 

5 

2 



7 

33-5 


21-2 

40-1 

7 


35-6 

19 

6 

3 



8 

35-7 


23-4 

42-3 

8 


37-8 

20 

7 

4 



9 

37-9 


25-6 

43-5 

9 


39-40 

21 

8 

5 



10 

39-41 


27-8 

45-7 

1890 


41-2 

22 

9 

6 



11 

41-3 


29-30 

47-9 

1 


43-4 

23 

10 

7 



12 

43-5 


31-2 

49-50 

2 


45-6 

24 

11 

8 



13 

45-7 


33-4 

50-2 

3 


47-8 

25 

12 

9 



14 

47-9 


35-6 

52-4 

4 


49-50 

26 

13 

10 



15 

49-51 


37-8 

55-7 

1895 


51-2 

27 

14 

11 



16 

51-3 


39-40 

57-9 

6 

1 

53-4 

28 

15 

12 



17 

53-5 


41-2 

59-60 

7 

1 

55-6 

29 

16 

13 



18 

55-7 


43-4 

60-2 

8 

2 

57-8 

30 

17 

14 



19 

57-9 


45-6 

62-4 

9 

3 

59-60 

31 

18 

15 



20 

59-61 


47-8 

64-6 

1900 

4 

61-2 

32 

19 

16 



21 

61-3 


49-50 

66-7 

1 

5 

63-4 

33 

20 

17 



22 

63-5 

6, 

1-2 

68-9 

2 

6 

65-6 

34 

21 

18 



23 

65-7 


3-4 

69-70 

3 

7 

67-8 

35 

22 

19 



24 

67-9 


5-6 

71-2 

4 

8 

69-70 

36 

23 

20 



25 

69-71 


7-8 

72-4 

1905 

9 

71-2 

37 

24 

21 



26 

71-3 


9-10 

74-6 

6 

10 

73-4 

38 

25 

22 


1 

27 

73-5 


11-12 

77-8 

7 

11 

75-6 

39 

26 

23 


1-2 

28 

75-7 


13-14 

78-80 

8 

12 

77-8 

40 

27 

24 


2-3 

29 

77-9 


15-16 

80-1 

9 

13 

79-80 

41 

28 

25 

1 

4-5 

30 

79-82 


17-18 

82-3 

1910 

14 

81-2 

42 

29 

26 

1-2 

6-7 

31 

82-5 


19-20 

83-4 

11 

15 

83-4 

43 

30 

27 

2-3 

8-9 

32 

85-8 


21-2 

84-6 

12 

16 

85-6 

44 

31 

28 

3-4 

10-11 

33 

88-90 


23-4 

86-7 

13 

17 

87-8 

45 

32 

29 

4-5 

12-13 

34 

90-2 


25-6 

88-9 

14 

18 

89-90 

46 

33 

30 

5-6 

14-15. 

35 

92-4 


27-8 

89-90 

1915 

19 

91-2 

47 

34 

31 

7 

16-17 

36 

94-6 


29-30 

91-2 

16 

20 

93-4 

48 

35 

32 

8 

18-19 

37 

96-8 


31-2 

92-3 

17 

21 

95-6 

49 

36 

33 

9 

20-1 

38 

98-100 


33-4 

93-4 

18 

22 

97-8 

50 

37 

34 

9-10 

22-3 

39 

100-2 


35-6 

94-5 

19 

23 

99 

51 

38 

35 

10-11 

24-5 

40 

102-4 


37-8 

95-6 

1920 

24 

100 

51-2 

39 

36 

12-13 

26-7 

41 

104-6 


39-40 

96-8 

1 

25 

101-2 

53 

40 

37 

13-14 

28-9 

42 

106-8 


41-2 

98-100 

2 

26 

103-5 

54-5 

41 

38 

15-16 

30-1 

43 

109-10 


43-4 

100-2 

3 

27 

105-6 


42 

39 

17-18 

32-3 

44 

111-12 


45-6 

102-4 

4 

28 

107-8 


43 

40 

19-20 

34-5 

45 

113-14 


47-8 

105-6 

1925 

29 

109-11 

56-7 

44 

41 

21 

36-7 

46 

115-16 


49-50 

107-9 

6 

30 

112-14 

58 

45 • 

42 

22 

38-40 

47 

117-18 

7, 

1-2 

110-13 

7 

31 

115-17 

59 

46 

43 

23-5 

41-3 

48 

119-20 


3-4 

113-17 

8 

32 

118-20 

60 

47 

44 

26-7 

44-6 

49-50 

121-2 


5-6 

117-21 

9 

33 

121-4 

61 

48 

45 

28-30 

47-9 

51-4 

123-4 


7-8 

122-6 

1930 

34 

124-8 

62 

49 

46 

30-1 

50-3 

55-6 

125-6 


9-10 

126-30 

1 

35 

129-31 

63(N.S.1) 50 

47 

32-4 

54-7 

57-8 

127-8 


11-12 

130-4 

2 

36 

132-5 

64 

51 

48 

34-7 

58-61 

59-60 

129-30 


13-14 

134-8 

3 

37 

136-8 

65 

52 

49 

37-9 

61-5 

61-2 

131-2 


15-16 

138-42 

4 

38 

139- 

66 

53 

50 

39- 

66- 

63- 

133- 


17- 



•For the whole numbers add 108 since there were 108 volumes in the first series. 
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Reo. 

trav. 

chirp. 

Science 

Trans. 

Electro- 

chem. 

Soc. 

Trans. 

Fara- 

day 

Soc. 

Trans. Roy. 

Soc. (Lon- 
don) (A) Z. anal. 

Chem. 

Z. 

angew. 

Chern.. 

Z. anofg. Z. Z. 

allgem. Elektro- Phyaik. 
Chem. dhem. Chem. 

Year 





171 

19 





1880 





172 

20 





1 

1, 1 




173 

21 





2 

2 

1-2 



174 

22 





3 

3 

3-4 



175 

23 





4 

4 

5-6 




24 





1885 

5 

7-8 



17^7 

25 





6 

6 

9-10 



177 

26 




1 

7 

7 

11-12 



178 

27 

1 



2 

8 

8 

13-14 



179 

28 

2 



3-4 

9 

9 

13-16 



180 

29 

3 



5-6 

1890 

10 

17-18 



181 

30 

4 



7-8 

1 

11 

19-20 



182 

31 

5 

1-2 


9-10 

2 

12 

21-2 



183 

32 

6 

3-4 


11-12 

3 

13 

23 



184-5 

33 

7 

5-7 

1 

13-15 

4 

14 N.S. 1-2 



185-6 

34 

8 

8-10 

1-2 

16-18 

1895 ! 

15 

3-4 



186, 188 

35 

9 

11-12 

2-3 

19-21 

6 

2, 1(16) 

5-6 



187, 189 

36 

10 

13-15 

3-4 

22-4 

7 

2(17) 

7-8 



190-1 

37 

11 

16-18 

4-5 

25-7 

8 

308) 

9-10 



192 

38 

12 

19-21 

5-6 

28-31 

9 

4(19) 

11-12 



193-4 

39 

13 

22-5 

6-7 

32-5 

1900 

5(20) 

13-14 



195-7 

40 

14 

26-8 

7 

36-8 

1 

6(21) 

15-16 

1-2 


198-9 

41 

15 

29-32 

8 

39-41 

2 

7 22) 

17-18 

3-4 


200-1 

42 

16 

33-36 

9 

42-6 

3 

8(23) 

19-20 

5-6 


202-3 

43 

17 

37-42 

10 

47-50 

4 

9(24) 

21-2 

7-8 

1 

204 

44 

18 

43-7 

11 

51-4 

1905 

10(25) 

23-4 

9-10 

1-2 

205-6 

45 

19 

48-51 

12 

54-6 

6 

1 11(26) 

25-6 

11-12 

2-3 

207 

46 

20 

52-5 

13 

57-60 

7 

12(27) 

27-8 

13-14 

3-4 

207-9 

47 

21 

56-60 

14 

61-4 

8 

13(28) 

29-30 

15-16 

4-5 

209-10 

48 

22 

61-4 

15 

65-9 

9 

14(29) 

31-2 

17-18 

5-6 

210 

49 

23 

65-8 

16 

70-4 

1910 

15(30) 

33-4 

19-20 

6-7 

210-11 

50 

24 

69-72 

17 

75-7 

11 

16(31) 

35-6 

21-2 

7-8 

211-12 

51 

25 

73-8 

18 

78-80 

12 

3, 2(32) 

37-8 

23-4 

9 

212-13 

52 

26 

79-83 

19 

81-6 

13 

3(33) 

39-40 

25-6 

10 

213-14 

53 

27 

84-9 

20 

86-8 

14 

4-5(34-5) 

41-2 

27-8 

10-11 

215-16 

54 

28 

90-3 

21 

89-90 

1915 

6(36) 

43-4 

29-30 

11-12 

216-17 

55 

29 

94-8 

22 

91-2 

16 

7(37) 

45-6 

31-2 

12-13 

217 

56 

30 

99-101 

23 

92 

17 

7(37) 

47-8 

33-4 

13 

217 

57 

31 

102-4 

24 

92-3 

18 

8(38) 

49-50 

35-6 

14-15 

218-19 

58 

32 

105-8 

25 

93 

19 

4, 1(39) 

51-2 

37-8 

15-16 

220 

59 

33 

109-14 

26 

94-6 

1920 

2(40) 

53-4 

39-40 

16-17 

221 

60 

34 

115-19 

27 

97-9 

1 

3(41) 

55-6 

41-2 

17-18 

222 

61 

35 

120-5 

28 

100*3 

2 

4(42) 

57-8 

43-4 

18-19 

223 

62-3 

36 

126-31 

29 

103-7 

3 

6(43) 

59-60 

45-6 

19-20 

224 

64-5 

37 

132-141 

30 

108-14 

4 

6(44) 

61-2 

47-8 

20-1 

225 

65-7 

38 

141-150 

31 

114-18 

1925 

7 45) 

63-4 

49-50 

21-2 

226 

67-9 

39 

150-9 

32 

119-24 

6 

8(46) 

65-6 

51-2 

23 

226-7 

70-2 

40 

159-68 

33 

125-31 

7 

9(47) 

67-8 

53-4 

24 

227-8 

73-5 

41 

168-77 

34 

131-9 

8 

10(48) 

69-70 

55-6 

25 

228 

76-8 

42 

177-86 

35 

140-5 

9 

11 (49) 

71-2 

57-8 

26 

229 79, 

80-2 

43 

186-95 

36 

146-62 

1930 

12(50) 

73-4 

59-60 

27 

230 

83-7 

44 

195-204 

37 

152-7 

1 

13(51) 

75-6 

61-2 

28 

230-1 

87-90 

45 

204-9 

38 

158-62 

2 

14(52) 

77-8 

63-4 

29 

231- 

91-95 

46 

210-16 

39 

163-7 

3 

15(53) 

79- 

65- 

30 


96- 

47 

217- 

40 

167- 

4 
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THREE HUNDRED YEAR CALENDAR 

1753 to 2052 

To find the day of the week: — First find the year in the table and then in the same 
horizontal column to the right find the month where the number is given which 
refers to the corresponding column of days in the table which follows. 

Example: — To find the day of the week corresponding to Armistice Day, Novem- 
ber 11, 1918 find the year 1918 and in the horizontal column to the right under 
November is the figure 5 which refers to column 5 which is the calendar for Novembea* 
of 1918 which shows that November 11, 1918 was on Monday. 



January 

February 

x: 

o 

CB 

a. 

< 

cV 

a> 

c 

3 

3 

-3 

» 

3 

O) 

3 

< 

September 

<» 

O 

tj 

o 

November 

December 

1761 1767 

1778 

1789 

1795 1801 1807 1818 

1829 

1835 

1846 

4 

7 

7 

3 

5 

1 

3 

6 

2 

4 

7 

2 

1857 1863 

1874 

1885 

1891 1903 1914 1925 

1931 

1942 

1953 













1959 1970 

1981 

1987 

1998 2009 2015 2026 

2037 

2043 














1762 1773 

1779 

1790 

1802 1813 1819 1830 

1841 

1847 

1858 

5 

1 

1 

4 

6 

2 

4 

7 

3 

5 

1 

3 

1869 1875 

1886 

1897 

1909 1915 1926 1937 

1943 

1954 

1965 













1971 1982 

1993 

1999 

2010 2021 2027 2038 

2049 















1757 1763 

1774 

1785 

1791 1803 1814 1825 

1831 

1842 

1853 

6 

2 

2 

5 

7 

3 

5 

1 

4 

6 

2 

4 

1859 1870 

1881 

1887 

1898 1910 1921 1927 

1938 

1949 

1955 













1966 1977 

1983 

1994 

2005 201 1 2022 2033 

2039 

2050 














1754 1765 

1771 

1782 

1793 1799 1805 1811 

1822 

1833 

1839 

2 

5 

5 

1 

3 

6 

1 

4 

7 

2 

5 

7 

1850 1861 

1867 

1878 

1889 1895 1901 1907 

1918 

1929 

1935 













1946 1957 

1963 

1974 

1985 1991 2002 2013 

2019 

2030 

2041 













2047 



















17551766 

1777 

1783 

1794 1800 1806 1817 1823 1834 1845 

3 

6 

6 

2 

4 

7 

2 

5 

1 

3 

6 

1 

1851 1862 

1873 

1879 

1890 1902 1913 1919 

1930 

1941 

1947 













1958 1969 

1975 

1986 

1997 2003 2014 2025 

2031 

2042 








i 






1758 1769 

1775 

1786 

1797 1809 1815 1826 

1837 

1843 

1854 

7 

3 

3 

6 

1 

4 

6 

2 

5 

7 

3 

5 

1865 1871 

1882 

1893 

1899 1905 1911 1922 

1933 

1939 

1950 







1 






1961 1967 

1978 

1989 

1995 2006 2017 2023 

2034 

2045 

2051 







1 

1 






1753 1759 

1770 

1781 

1787 1798 1810 1821 

1827 

1838 

1849 

1 

4 

4 

7 

2 

5 

7 

3 

6 

1 

4 

6 

1855 1866 

1877 

1883 

1894 1900 1906 1917 

1923 

1934 

1945 













1951 1962 

1973 

1979 

1990 2001 2007 2018 

2029 

2035 

2046 
















Leap Years 
















1764 1792 

1804 

1832 

1860 1888 1928 1956 

1984 

2012 

2040 

7 

3 

4 

7 

2 

5 

7 

3 

6 

1 

4 

6 

1768 1796 

1808 

1836 

1864 1892 1904 1932 

1960 

1988 

2016 

5 

1 

2 

5 

7 

3 

5 

1 

4 

6 

2 

u 

2044 


















1 

1772 1812 

1840 

1868 

1896 1908 1936 1964 

1992 

2020 

2048 

3 

6 

7 

3 

5 

1 

3 

6 

2 

! 4 

7 

2 

1776 1816 

1844 

1872 

1912 1940 1968 1996 

2024 

2052 


1 

4 

5 

1 

3 

6 

1 

4 

7 

2 

5 

7 

1780 1820 

1848 

1876 

1916 1944 1972 2000 

2028 



6 

2 

3 

6 

i 1 

4 

6 

2 

5 

7 

3 


17661784 

1824 

1852 

1880 1920 1948 1976 2004 

2032 


4 

7 

1 

4 

6 

2 

1 4 

7 

3 

5 

1 

3 

1760 1788 

1828 

1856 

1884 1924 1952 1980 

2008 

2036 


_2_ 


JL 


4 

7 

LI 


i 

1 1 



1 


17601788 1828 1856 1884 1924 1952 1980 2008 2036 


1 
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TWO HUNDRED YEAR CALENDAR 


1 ' 1 

2 

3 

4 

5 

6 

7 

Monday 

1 

Tuesday 

1 

Wednesday 1 

Thursday 1 

Friday 1 

Saturday 1 

SUNDAY 1 

Tuesday 

2 

Wednesday 2 

Thursday 

2 

Friday 2 

Saturday 2 

SUNDAY 2 

Monday 2 

1 Wednesday 3 

Thursday 

3 

l^riday 

3 

Saturday 3 

SUNDAY 3 

Monday 3 

Tuesday 3 

Thursday 

4 

Friday 

4 

Saturday 

4 

SUNDAY 4 

Monday 4 

Tuesday 4 

Wednesday 4 

Friday 

5 

Saturday 

5 

SUNDAY 

5 

Monday 5 

Tuesday 5 

Wednesdays 

Thursday 5 

Saturday 

6 

SUNDAY 

6 

Monday 

6 

Tuesday 6 

Wednesdays 

Thursday 6 

Friday 6 

SUNDAY 

7 

Monday 

7 

Tuesday 

7 

Wednesd ay 7 

Thursday 7 

Friday 7 

Saturday 7 

Monday 

8 

T uesday 

8 

Wednesday 8 

Thursday 8 

Friday 8 

Saturday 8 

SUNDAY 8 

Tuesday 

9 

Wednesday 9 

Thursday 

9 

Friday 9 

Saturday 9 

SUNDAY 9 

Monday 9 

Wednesd. 

10 

Thursday 

10 

Friday 

10 

Saturday 10 

SUNDAY 10 

Monday 10 

Tuesday 10 

Thursday 

11 

Friday 

11 

Saturday 

11 

SUNDAY 11 

Monday 11 

Tuesday 11 

Wednesd. 1 1 

Friday 

12 

Saturday 

12 

SUNDAY 

12 

Monday 12 

Tuesday 12 

Wednesd. 12 

Thursday 12 

Saturday 

13 

SUNDAY 

13 

Monday 

13 

T uesday 1 3 

Wednesd. 13 

Thursday 13 

Friday 1.3 

SUNDAY 

14 

Monday 

14 

Tuesday 

14 

Wednesd. 14 

Thursday 14 

Friday 14 

Saturday 14 

Monday 

15 

T uesday 

15 

Wednesd. 

15 

Thursday 1 5 

Friday 15 

Saturday 15 

SUNDAY 15 

T uesday 

16 

Wednesd. 

16 

Thursday 

16 

Friday 16 

Saturday 16 

SUNDAY 16 

Monday 16 

Wednesd. 

17 

Thursday 

17 

Friday 

17 

Saturday 17 

SUNDAY 17 

Monday 17 

Tuesday 17 

Thursday 

18 

Friday 

18 

Saturday 

18 

SUNDAY 18 

Monday 18 

Tuesday 18 

Wednesd. 18 

Friday 

19 

Saturday 

19 

SUNDAY 

19 

Monday 19 

Tuesday 19 

Wednesd. 19 

Thursday 19 

Saturday 

20 

SUNDAY 

20 

Monday 

20 

Tuesday 20 

Wednesd. 20 

Thursday 20 

Friday 20 

SUNDAY 

21 

Monday 

21 

Tuesday 

21 

Wednesd. 21 

Thursday 21 

Friday 21 

Saturday 21 

Monday 

22 

Tuesday 

22 

Wednesd. 

22 

Thursday 22 

Friday 22 

Saturday 22 

SUNDAY 22 

Tuesday 

23 

Wednesd. 

23 

Thursday 

23 

Friday 23 

Saturday 23 

SUNDAY 23 

Monday 23 

Wednesd. 

24 

Thursday 

24 

Friday 

24 

Saturday 24 

SUNDAY 24 

Monday 24 

Tuesday 24 

Thursday 

25 

Friday 

25 

Saturday 

25 

SUNDAY 25 

Monday 25 

Tuesday 25 

Wednesd. 25 

Friday 

26 

Saturday 

26 

SUNDAY 

26 

Monday 26 

Tuesday 26 

Wednesd. 26 

Thursday 26 

Saturday 

27 

SUNDAY 

27 

Monday 

27 

1 Tuesday 27 

Wednesd. 27 

Thursday 27 

Friday 27 

SUNDAY 

28 

Monday 

28 

Tuesday 

28 

Wednesd. 28 

Thursday 28 

Friday 28 

Saturday 28 

Monday 

29 

T uesday 

29 

Wednesd. 

29 

Thursday 29 

Friday 29 

Saturday 29 

SUNDAY 29 

Tuesday 

30 

Wednesd. 

30 

Thursday 

30 

Friday 30 

Saturday 30 

SUNDAY 30 

Monday 30 

Wednesd. 

31 

Thursday 

31 

Friday 

31 

Saturday 31 

SUNDAY 31 

Monday 31 

Tuesday 31 
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PART ONE 


Formulas and Theorems from 
Elementary Mathematics 

L ALGEBRA 

1. Fundamental Laws. 

(o ) Commutative law : a + b = b + a, ab — ha. 

(b) Associative law : a +(6 + c) = (a + 6) + c, a{bc) = (a6)c. 

(c) Distributive law: a(6 + c) = ab + ac. 

2. Laws of Exponents. 

-ay = a"+^ {aby = a* • 6*, (a*)'' = a*». 

a® = 1 if a 5^ 0, a”"' = A , ^ = a *“*'• 

a* a*' 

-E i. 

a*'= 

3. Operations with Zero, 

a — a = 0, a0 = 0a = 0. 

If a 7 *^ 0, -^ = 0, 0® = 0, a® = 1. (Division by zero undefined.) 

4. Complex Numbers (a number of the form a + bi, where a 
and h are real). 

i = = — 1, = — i, = 1, = t, etc. 

a + bi == c + di, if and only if a — c, b = d. 

(a -j- bi) 4“ (c 4" di) = (a 4" 4" 4" d)i, 

(a 4- bi) (c 4" di) — {ac — bd) 4- {ad 4" bc)i. 

a4“fet _ (a4“&0 {c — di) _ ac+bd be --ad , 

c+di " {c^di) {c—di) c^+cP (P+cP ** 
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5. Laws of Logarithms (See explanation of Table 1). 

If M, N, b are positive numbers and \ : 

logsM N - logiM + logs N, logs^ = logsM — logs N, 

logsM" = p ■ logsM, logs\^M = • logsM, 

logs(^)= -logsM, logs 6 = 1, logsl = 0. 

Change of base of Logarithms (c 9 ^ 1 ) : 
logftM = log„M • logsc = ' 

6 . Binomial Theorem (n a positive integer). 

(a + 6 )” = a” + na”“^ b + />2 

+ ^ oP'~^ 6 ® + • • • + natf~^ + b'- 

where 

7 i! = In = 1 • 2 • 3 (n — l)n. 

7. Expansions and Factors. 

(a =fc= by = =fc: 2ab + b^- 

(a =±= by = =t 3a2 b + 3a6^ b^. 

{a + b + cy — + If + + lab + lac + Ibc. 

^ Jf = (a — b) {a + b), 

^3 __ 53 __ (a — b) (a^ + ah + h^). 


+ h® = (a + h) (a^ — ah + h^). 



aP' — b^ =z (a — 5) (a”-i + a”-2 h + • • 

• + 


— b^ = (a + h) (a^“^ — h + * • 

• - fe”-*), 

for n an 

even integer. 



4 . h” = (a + h) (a”~^ — a^~^ h + . . 

. + 

for n an 


odd integer. 

= (cf + ab + b^) {a^ — ah + If), 

8. Ratio and Proportion. 


If a : h = c : d or r = t, then ad = be, - = j* 
b d c d 



Mg^bfu 
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If 


a 

b 


c 

° d 
k = 


_ e _ 

-f 

a + c + e 


= 

+ • • • 


b +d+f+ 


then 


pa + qc + re • 
pb + qd + rf + • • •' 


9. Constant Factor of Proportionality (or Variation), fe» 

If y varies directly as x, or y is proportional to x, 

y = kx. 

If y varies inversely as x, or y is inversely proportional to x, 

= A. 

^ X 

If y varies jointly as x and z, 

y — kxz. 

If y varies directly as x and inversely as z, 

kx 

y = y 

10. Arithmetic Progression. 

Ciy Q -j- C?, CL d “I' Bo?, • * • . 

If a is the first term, d the common difference, n the number of 
terms, I the last term and 5 the sum of n terms, 

I — a + (n —1) dy s = ~ (a + 1). 

The arithrrfetic mean oi a and b is (a + 6)/2. 

11. Geometric Progression. 

a, ar, ar^, ar^, • • • . 

If a is the first term, r the common ratio, n the number of terms, 
I the last term, and Sn the sum of n terms. 



If r^<l, Sn approaches the limit Soo as n increases without 
limit. 



The geometric mean of a and b is Va6. 

12. Harmonic Progression. A sequence of numbers whose 
reciprocals form an arithmetic progression is called an harmonic 
progression. Thus, 
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1 1 
Cl ct -f" d ct ”1“ 2c? 

The harmonic mean of a and h is 2ab/{a + 6). ^ 

13. Permutations. Each different arrangement of all or a part 
of a set of things is called a permutation. The number of permutations 
of n things taken r at a time is 

„Pr = n(ra - l)(/i - 2) • • • (n - /• + 1) = („ -7)} * 
where 

nl = n(n — 1) (n — 2) 


(n — r + 1) 
( 1 ). 


14. Combinations* Each of the groups or relations which can 
be made by taking part or all of a set of things, without regard to 
the arrangement of the things in a group, is called a combination. 
The number of combinations of n things taken r at a time is 




nPr _ n{n — 1)»»* (n — r + 1) _ n! 

rl r(r — 1) • • • (1) rl(n — r)I 


15. Probability. If an event may occur in p ways, and may 
fail in q ways, all ways being equally likely, the probability of its 
occurrence is p/ (p+q), and that of its failure to occur is q/ (p+q), 

16. Remainder Theorem (See §30). If the polynomial /(x) 
is divided by (x — a), the remainder is /(a). Hence, if a is a root 
of the equation /(x) = 0, then /(x) is divisible by (x — a). 

17. Determinants. The determinant D of order n, 


Oil Oiz 

* Oin 

— Clzi 022 

• flan 

OnlOnS • • 

* flnn 


is defined to be the sum 

Z (=*= ) aii 02 j Oix • ' • Uni 

of nl terms, the sign in a given term being taken plus or minus accord- 
ing as the number of inversions (of the numbers 1, 2, 3, • • n) in the 
corresponding sequence i, j\ ib, • * ?, is even or odd. 

The cofactor Aij of the element a<^ is defined to be the product of 
( —1)^+^ by the determinant obtained from D by deleting the ith 
row and the jth column. 
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The following theorems are true: 

(а) If the corresponding rows and columns of D be interchanged, 
D is unchanged. 

(б) If any two rows (or columns) of D be interchanged, D i^ 
changed to ~ D. 

(c) If any two rows (or columns) are alike, then Z) = 0. 

(d) If each element of a row (or column) of D be multiplied by 
m, the new determinant is equal to mD. 

(e) If to each element of a row (or column) is added m times the 
corresponding element in another row (or column), D is unchanged. 

(/) D = aij Aij + a2j A2 j + • — + anj An^, j = 1, 2, • • • , n. 

(g) 0 = aijc Aij + a2k Azj + ' — + Onk if j ^ k. 

{h ) The solution of the system of equations 

an + a <2 ^2 + * • • + a^ Xn = c<, i = 1, 2, • • • , n, 
is unique ii D 9^ 0, The solution is given by the equations 
Dxi = Oj, J^X2 ~ ' * * » 

where C* is what D becomes when the elements of its kxh column are 
replaced by Ci, C 2 , . . ., respectively. 

Example 1. 


Oil O12 Oi 3 






O22 O28 


O21 O28 


O21 O22 

021 O22 O23 

= Oil 


— O12 


+ Oi 3 




O32 O38 


O31 Os 3 


Osi O32 

O3I O32 O33 





= ciii(u22 azz ^ az2 U23) ^12(^21 azz — nsi O23) + 013(021 032 O31 022). 


Example 2. Find the values of Xi, X 2 , Xs, which satisfy the system 

2x1 + X2 — 2xs = -6, 

Xi A- X2 + Xz = 2, 

-Xi — 2x2 + 3x3 = 12. 

By 17 (ft), we find 


-6 1-2 

2 11 


2-6-2 
12 1 


2 1-6 
112 

12 -2 3 

11 

00103 

II 

h-» 

II 

-1 12 3 

II 

“li 

II 

I 

II 

-1 -2 12 

2 1 -2 
111 
-1 -2 3 

2 1 -2 
111 
-1 -2 3 

2 1-2 
111 
-1 -2 3 
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Interest^ Annuities^ Sinking Funds. 

In this section, n is the number of years, and r the rate of interest 
expressed as a decimal. 

18. Amount. The amount (An) of a principal (P) placed at a 
rate of interest (r) for n years is given as follows. 

At simple interest: An = P(l+ nr). 

At interest compounded annually:* An = P(1 + ^)^ 

/ r\ 

At interest compounded q times a year: An = P^I + -j. 

19. Nominal and Effective Rates. The rate of interest quoted 
in describing a given variety of compound interest is called the nominal 
rate. The rate per year at which principal grows under this invest- 
ment is called the effective rate. The effective rate (i) corresponding 
to the ra te (r), compounded q times a year on a principal of P dollars, 




20. Present Value. The present value (P) of an amount An 
due in n years at rate r. 

A 

At simple interest: P = -r — 

^ I + nr 

At interest compounded annually :t P = — . 

A 


At interest compounded q times a year: P = 


21. True Discount. The true discount is: 

D = An - P. 


(* + :)■ 


22. Annuity. A fixed sum of money paid at regular intervals is 
called an annuity. 

23. Amount of an Annuity. J The amount of an annuity {N) 
of P dollars per annum for n years, beginning one year hence, at 
rate r, compounded annually, is: 

TV = P • r)” — 1 


♦ See Table XIX. 


t See 


t See Table XXI. 
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24. Present Value of an Annuity.* The present value (P) of 
an annuity of N dollars payable annually for n years, beginning a 
year hence, drawing interest at rate (r), interest compounded an- 
nually is: 

p - (1 + O" - 1 

r(l + r)" 

25. Amount of a Sinking Fund. The amount (S) of a sinking 
fund created by a fixed investment (iV) placed annually at compound 
interest (r) for a term of n years, the first investment being made at 
end of first year, is: 


26. Fixed Investment. The amount (A^) that must be placed 
annually (end of the year) at compound interest (r) for a term of n 
years to create a sinking fund (S), is: 


N = 


S • 


r 

(1 + r)« - 1* 


Algebraic JEguationsf 


27. Quadratic Equations. If 

ax^ + bx + c = 0, a 7 *^ 0, 


then 


X = 


— 6 V — 4ac 
2a 


If a, b, c are real and 

if ¥ — iac > 0, the roots are real and unequal, 

if ¥ — 4ac = 0, the roots are real and equal, 

if b^ — 4ac < 0, the roots are imaginary. 


28. Cubic Equations. The cubic equation 
f + py^ + qy + r = 0, 
may be reduced by the substitution 






* See Table XXII. 


t For linear equations, see § 17. 


Pagm B 


to the normal form 


X* + ax + 6 = 0, 


where 


o = ](3g - p^), b = -9pq + 27r), 


which has the solutions 




X, = ^+B, xz = -\{A + B) ^ - B), 


where 


- -1. V" f + V i + y?’ I “ V i + h’ 


If p, q, r are real, and 

if - ^ ^ 0 there are one real root and two conjugate im- 

4 27 ’ aginary roots, 


a} 


there are three real roots of which two are 
equal, 


• bP" oP 

if 4 ^ ^ there are three real and unequal roots. 


i + y < 

the above formulas are impractical. The real roots are, 


Xt = =T= 2 


where 


|cos(| + 120°/(:). /:=o, 1, 2. 


and where the upper signs are to be used if 6 is positive and the 
lower signs if h is negative. 


^’+ ^>0 
4 ^ 27 ’ 


the real root is, 


X = =*=2 ^ 2 ctn 2 


where 0 and yp are to be computed from 
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rt , CL^ 3/ 

ctn 2 ^ , tan 0 = V tan 

and where the upper sign is to be used if b is positive and the lower 
sign if 6 is negative. 

If 


^ = 0 
4 ^ 27 


the roots are, 


where the upper sign is to be used if b is positive, and the lower sign if 
b is negative. 


29. Biquadratic (Quartic) Equation. The quartic equation 

+ py^ + qy^ + ry + s = 0 
may be reduced to the form 

+ ax^ + bx + c = 0 

by the substitution 



Let I, m, and n, denote the roots of the resolvent cubic 
'■ + + 

The required roots of the reduced quartic are, 

Xi = =±= ( — V/ — Vm — Vti) ; X2 = =*= ( — vT + Vm + V^) ; 

X3 = db {VT — Vm + Vn) ; ^ {VT + Vm — Vn); 

where the upper signs are to be used if 6 is positive, and the lower 
signs if b is negative. 

30. General Equations of the nth degree. 

P = UqX^ + aiX"”^ + + • • • + Un-l X + On = 0. 

If n > 4, there is no formula which gives the roots of this genera 
equation. The following methods may be used to advantage: 



^m§m H 


(a) Roots by factors. By trial, find a number r such that 
« = r, satisfies the equation, that is, such that 

aoT^ + aiT^-'^ + + • • • + Un-i^ + On == 0. 

Then(a: — r)is a factor of the left hand member P of the equation. 
Divide P by (x — r) leaving an equation of degree one less than that of 
the original equation. Next, proceed in the same manner with the 
reduced equation. (All integer roots of P = 0 are divisors of Un.) 

(b) Roots by Approximation. If for x = a and x = 6, the 
Heft member, P, of the equation has opposite signs, then a root lies 
between a and b. By repeated application of this principle, real roots 
to any desired degree of accuracy may be obtained. 

(c) Descartes^ Rule. The number of positive real roots 
of an equation with real coefficients is either equal to the number of 
its variations of sign or is less than that number by a positive even 
integer. A root of multiplicity m is here counted as m roots. 


31. The Equation x” == a. The n roots of this equation are: 

X — sin if a > 0, 

\ n n J 


= -c^ ( 


cos 


{2k + 1) TT , . {2k + l) 7 r\ ^ 

h V -1 sin ^ ) » if a < 0, 

n nj 


where k takes successively the values 0, 1, 2, 3, • • •, n — 1. 
31b. Stirling’s Formula. For large values of n, 

{n/ey < n\ < {n/ey [1 + l/(12n - 1)], 

where TT = 3.14159 • • •, e == 2.71828 • • •. 

log n! ^ (n + log n — n log e + log 
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II. ELEMENTARY GEOMETRY 


Let a, 6, c, d, and 5 denote lengths, A denote areas, and V denote 
volumes. 


32. Triangle (see §65). 

A = hh/2, where b denotes the base and h the altitude. 


33. Rectangle. 

A = ab, where a and b denote the lengths of the sides, 

34. Parallelogram (opposite sides parallel). 

A = ah = ab sin 0, where a and b denote the sides, h the altitude 
and 6 the angle between the sides. 


35. Trapezoid (four sides, two parallel). 

A = (a + b), where a and b are the sides and h the altitude. 


36. Regular Polygon of n Sides (Fig. 1., See §37). 


A 1 2 . 

A = 7 n • ctn » 

4 n 

^ a 180° 

n = • CSC » 

2 n 

a , 180° 

r = 7: ’ ctn . 

2 n 


360° 


27r 

n 


where a is length 
of side. 

where R is radius of 
circumscribed circle. 

where r is radius of 
inscribed circle. 

radians, 



_ / n-2 \ radians where a and are the 

^ \ n / \ n / angles indicated in Fig. 1. 

a == 2 r- tan -^ = 2/? • sin ~ 


37. Circle (Fig. 2). 

Let C == circumference, 
R = radius, 

D = diameter, 

A = area, 


5 = length of arc subtended by 0, 
I = chord subtended by arc S, 
h = rise, 

6 = central angle in radians. 
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C = 2tR = ttZ), v = 3.14159 • • • . 

S = RO = ^D9 = D COS"' 

I = 2VR^-(P = 2R sin y = 2rf tan ~ 

d = 4 y/TW^ ^ /? cos-l = 4 Z ctn ~ 

h = R - d. ^ie-2 

S 2S ty . d ft. 0*1^ 

^ = R=D = 2cos-' ^ = 2tan ‘^ = 2sin-‘;p- 

A (circle) = ttW = 

A (sector) = J /?5 = ^ FPd, 

A (segment) = A (sector) —A (triangle) = i {6 — sin 6) 

= fl^cos-' (R-h) V2Rh-h\ 

li 

Perimeter of a n-side regular polygon inscribed in a circle 

= 2n R sin — • 
n 

Area of inscribed polygon = ^nR^ sin 

Perimeter of a n-side regular polygon circumscribed about a circle 

= 2nR tan — • 
n 

Area of circumscribed polygon = nR^ tan 

Radius of circle inscribed in a triangle of sides a, 6, and c is 

' s 

Radius of circle circumscribed about a triangle is 

abc ^ 

4V5(5— a) (s — b) {s—c) 





Elmntmntary Gmom^try 


Eagm IS 


38. Ellipse (See §84). 

Perimeter - r(a+6) [l+ i (^)’+ ^ (^)‘+ . . .]. 

A = irab, where a and b are lengths of 
semi-major and semi-minor axes respectively. 

39. Parabola (See §83). 

A = 2W/3. 

Height of di — 

Width of /i = / 

I.o*th ot. re + ...]. 

40. Catenary, Cycloid, etc. (See §91 to §101). 

41. Area by Approximation. If yo, yi, 

y 2 , • • • » yn be the lengths of a series of 
equally spaced parallel chords, and if h 
be their distant apart, the area enclosed by 
boundary is given approximately by any 
one of the following formulae : 5 

==/i [ i (yo + yn) + yi -h y 2 + * ' • + yn-i]. (Trapezoidal 

Rule.) 

Ad = h [0.4 (yo + yn) + 1-1 (yi + y«-i) + y 2 + ys + • • • + yn- 2 ]. 

(Durand’s Rule.) 

As = ih [(yo + y„) + 4 (yi -f yg d + yn-i) 

+ 2 (y 2 + y 4 + * • * + yn- 2 )]. (n even, Simpson’s Rule.) 

In general, A 5 gives the most accurate approximation. 

The greater the value of n, the greater the accuracy of approxi- 
mation. 

42. Cube. 

V = a^; d = aV3; total surface area = 6a^ where a is length of 
side and d is length of diagonal. 
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43. Rectangular Parallelopiped. 

V = abc; d = \/a^ + + c^; total surface area = 2 (a6 + 6c + ca), 

where a, 6, and c are the lengths of the sides and d is length of diagonal. 

44. Prism or Cylinder. 

V = (area of base) • (altitude). 

Lateral area = (perimeter of right section) • (lateral edge). 

45. Pyramid or Cone. 

y = J (area of base) • (altitude). 

Lateral area of regular pyramid 

= i (perimeter of base)* (slant height). 

46. Frustum of Pyramid or Cone. 

y = i(Ai + y42 + V Ai • A 2 ) K where h is the altitude and 
Ai and A 2 are the areas of the bases. 

Lateral area of a regular figure 

= i (sum of perimeters of base) • (slant height). 

47. Area of Surface and Volume of Regular Polyhedra of edge L 

Name 
Tetrahedron 
Hexahedron (cube) 

Octahedron 
Dodecahedron 
Icosahedron 

48. Sphere. 

A (sphere) 

A (zone) 
y (sphere) 

y (spherical sector) = 

V (spherical segment 

of one base) = irhi (3ri* + hi^). 

V (spherical segment 

of two bases) = + 3r2^ 

= 2R^6, where 6 is angle in radians of lune. 


Type of Surface 

Area of Surface 

Volume 

4 equilateral triangles 

1.73205P ' 

0.11785f 

6 squares 

6.00000P 

l.OOOOOP 

8 equilateral triangles 

3.46410P 

0.47140P 

12 pentagons 

20.64578f* 

7.66312P 

20 equilateral triangles 

8.66025P 

2.18170P 


= Atrip = TrD\ 
= 2TrRh = irDh. 

= |7r/?3 = 



A (lune) 
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49. Solid Angle (^). The solid angle (^) at any 
point P subtended by a surface S is equal to the area 
{A ) of the portion of the surface of a sphere of unit 
radius, center at P, which is cut out by a conical 
surface, with vertex at P, passing through the perimeter 
ofS. 

The unit solid angle (^) is called the steradian. 

The total solid angle about a point is Aw sieradians. 



50. Ellipsoid. 

= ^abc, where 
of the semi-axes. 

51. Torus. 

V = 2w‘^Rr\ 

Area of surface = 


a, b, and c are the lengths 


(S) = Aw‘^Br, 



Fig* 8 


III. TRIGONOMETRY 

52. Angle. If two lines intersect, one line may be rotated about 
their point of intersection through the angle which they form until it 
coincides with the other line. 

The angle is said to be posit we if the rotation is counterclockwise, 
and negative, if clockwise. 

A complete revolution of a line is a rotation through an angle of 
360". Thus, 

A degree is 1/360 of the plane angle about a point. 

A radian is the angle subtended at the center of a circle by an arc 
whose length is equal to that of the radius. 

180" = T radians; 1" = radians; 1 rad. = degrees. 

180 TT 
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53« Trigonometric Functions of an Angle a* 

Let a be any angle whose initial side lies 
on the positive x-axis and whose vertex K * / 

is at the origin, and (x, y) be any point on y \ 

the terminal side of the angle, (x is positive UJlS-2^ ►jp 

if measured along OX to the right, from the 

y-axis; and negative, if measured along OX' 

to the left from the y-axis. Likewise, y is 

positive if measured parallel to OY, and Fig, 9 

negative if measured parallel to OY'.) Let r be the positive distance 

from the origin to the point. The trigonometric functions of an 

angle are defined as follows: 


cosine a 


tangent a 
cotangent a 


secant a 


cosecant a 


exsecant a 


versine a 


y 

= sec a —1 
= 1 — cos a 


coversme a 


covers a 


= 1 — sin 


haversine a 


hav a 


= i vers 


54. Signs of the Functions. 


Quadrant sin cos tan ctn sec esc 


I 4" + + + + + 

II + - ~ - - + 

III - - + + 

IV - + - ~ + 
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55. Functions of 0% 30% 45% 60% 90% 180% 270% 360% 



56. Variations of the Functions. 


Quadrant 

sin 

cos 

tan 

ctn 

sec 

CSC 

I 


+ l ->0 



_|_1 00 

+ 0 O _ + l 

II ... 


0-^-1 




-f-l 00 

Ill ... 

0-^-1 




— 1— 00 


i\ .... 



00 >0 


+ 03 -+-fl 

— 1— oo 


57. Functions of Angles in any Quadrant in Terms of Angles 
iu First Quadrant. 



— a 

90°±a 

180°=fc a 



9 : 

sin 

— sin a 

+COS a 

^sin a 

— cos a 

=tsin 

a 

COS 

+COS a 

=T=sin a 

— cos a 

=tsin a 

+ COS 

a 

tan 

— tan a 

=T:ctn a 

=±=tan a 

=FCtn a 

=*=tan 

a 

ctn 

— ctn a 

=Ftan a 

=tctn a 

=T=tan a 

=tctn 

a 

sec 

+sec a 

^csc a 

— sec a 

^ CSC a 

+sec 

a 

CSC 

— CSC a 

+sec a 

=FCSC a 

— sec a 

=fcCSC 

a 


n denotes any integer. 

For example: tan (270° + a) = — ctn a. 
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58. Fundamental Identities. 


1 

sin a == ; cos a 

CSC a 


1 

sec a 


tan a = 


1 

CSC a = — ; ; sec a 

sin a 

sin^ a + cos^ a= 1; 
sin 2 a =2 sin a cos a, 


= ; ctn a = 

cos a 

1 + tan^ a= sec^ a; 


1 _ sin « 

ctn oc cos a 

1 _ cos g 

tan a sin a 

1 + ctn^ a = csc^ a. 


cos 2 a = 2 cos^ a — 1 = 1 — 2 sin^ a = cos® a — sin® a, 


tan 2 a 
sin 3 a 


2 tan g 
1 — tan® a 
3 sin a — 4 sin® a, 


cos 3 a = 4 cos® a ~ 3 cos a, 
sin n a =2 sin(n — l)a • cos a — • sin(n — 2)a, 
cos n a = 2 cos(n — l)a • cos a — cos(n — 2)a, 
sin (a =±= )3) = sin a cos cos a sin jS, 


cos (a i3) = 

tan (a =±= ^ ) = 

sin a + sin /3 = 
sin a — sin /3 : 
cos a + cos iS = 
cos a — cos P = 


cos a cos P =F sin 
tan a =*= tan jS 
1 =F tan a tan P 
2 sin Ha + /^) 
2 cos i{o: + P) 
2 cos Ha + i^) 
— 2 sin Ha + P) 


a sin P, 


• cos Ha — i8), 

• sin Ma - P), 

■ cos 4 (a — ^), 

• sin — ^)- 





— cos ot 


/ 1+ cos a 

V 2 


positive if ^ in I or II quadrants, 
negative otherwise. 

positive if in I or IV, negative 
otherwise. 


tan- — ^ — sin g _ ^ 1 — cos a positive if ? in I or III, 

2 sin a 1 +cos a \ 1 +cos a ’ negative otherwise. 

sin® a = Hi ““ cos 2 a): cos® a = Hi + cos 2 a). 

sin® or = J (3 sin a — sin 3 a); cos® a = Hcos 3 a + 3 cos a). 

sin a sin j8 = 4 cos (a — /3) — i cos (a + P), 

cos a cos P = h cos (a — jS) + i cos (a + jS), 

sin a cos J sin (a + + i sin (a — jS). 
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59. Equivalent Expressions for sin a, cos a, tan a, etc. 


Function 

Sin a 

Cos a 

Tan Of 

Ctn a 

Sec Of 

Csc a 


Sin Of 

V 1 — C 082 at 

tan a 

1 

=*= V 8©c 2 ot-1 

1 




=*= V 1 -|-tan2 a 

V 1 +ctn2a 

sec CL 

CSC a 

Cos at 

V l-sin^ a 

ooe Of 

1 

ctn Of 

1 

=fc V C8C2a-1 



V 1 +tan2 a 

=1= V 1 H-ctn2 Qt 

sec a 

CSC CL 

Tan ot 

sin Of 

V 1-0082 a 

tan a 

1 


1 

=*= V l-ein^ a 

cos a 

ctn Of 

=*= V 80 c 2 or-1 

^ Vc 8C2 a-1 

Ctn Of 

=*= V l-sin^ Of 

cos a 

1 1 


1 


sin Of 

V l-cos2 a 

tan a 

ctn Of 

=*= V 8ec2 Of- 1 

=1= V CBc 2 or-l 

Sec a 

1 

1 


=*= V 1 +ctn2 a 


CSC a 

=t= V l-sin^ Of 

cos Of 

=*= V 1 +tan2 a 

ctn Of 

seca 

=*= V C8c2 a-1 


1 

1 

=*= V 1 +tAn2 a 


sec a 

CSC a 

Csc ct 

sin Of 

=*= V 1 — 0082 ot 

tan Of 

=*= V 1 +ctn2 d 

=*= V 8ec2 ot-l 


Note: rbe quadrant in which a terminates determines the sign to be used. See previous table of signs. 


60. Inverse or Anti- trigonometric Functions. The complete 
solution of the equation x = sin y is 

y = (— i)« sin~^ X + n(180°), — 7r/2 ^ sin ^ Tr/2, 

where sin“"^ x is the principal value of the angle whose sine is x. 
Likewise, if x = cos y, 

y = db cos”"^ X + n( 360 ®), 0 ^cos“^ x ^ ir. 

If X = tan y, 

y = tan”^ x + n(180°), — '7r/2 ^ tan""^ x ^ 7r/2. 

Similar relations hold for x = ctn y, x = sec y, x = esc y. 


61, Certain Relations Among Inverse Functions. If the 
inverse functions are restricted as in §60, the following formulae hold : 


8m“^ a = cos“^ Vl — = tan ^ 


Vl - a2 


ctn 


Vl 


= see" 


VT 


1 1 1 

= csc~^ — 


a 

\/ 

co8~^ a = sin^ ^ V 1 — = tan“^ — = ctn~i 


Vl 


= 8ec“^ “= CSC" 


V 1 “ a" 


tan“^ a = sin~^ 


a ,1 . _i I 

= cos-^7===^= ctn 1 - 


V 1 + V ] + 

, V 1 -f- 

“^V 1 + =csc“^ 

\ 1 

ctn-* a = tan“"* sec“"* a = cos“* csc“* a = sin“* — 

^ n. CL 


= sec" 
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62, Solution of Trigonometric Equations* To solve a trigono- 
metric equation, reduce the given equation, by means of the relations 
expressed in §58 to §60 inclusive, to an equation containing only a 
single function of a single angle. Solve the resulting equation by alge- 
braic methods (§30) for the remaining function, and from this find 
the values of the angle, by §57 and Table V. All these values should 
then be tested in the original equation, discarding those which do not 
satisfy it. 


63. Relations Between Sides and Angles of Plane Triangles. 
Let a, b, c, denote the sides and a, jS, 7, the corresponding opposite 
angles with 

2 s a + b + c; r = radius of inscribed circle; 

A = area; R = radius of circumscribed circle; 


hj, = altitude on side b. 

a + p + y 180°. 

a _ b __ 

sin a sin 0 sin 7 

a + b _ tan j (<x + ^) 
a — b tan i (a - jS) 
^2 = 62 _j_ (.2 _ 2 6c cos a. 


(Law of Sines). 

(Law of T angents ) . 
(Law of Cosines). 



a = 6 
cos a : 


cos 7 + c cos iS. 
" 2 be 


♦ 

sin a 


_2 

be 


* 

VsXs-’q) (s — b) (5— c). 



4 


{s-~b)(s^c) 

be 


’^cos 


1-4 


s {s — a) 
be ’ 


tan 1=^1 


is-b){s-c) 


s (s — a) s—a 


, where 




{s — g) (^ — 6) (^—c) 
s 


-4 = 4 66** = 4 sin 7 * = 


a? sin jg sin 7 * 
2 sin a 


a * _ abc 
2 sin a 4A 


= y/ s {s — a) {s — b) {s — c) = rs. 


h 


c sin a * = a sin 7* 


2 rs 
b 


*T^o more formulas may be obtained by replacing a by &, & by c, e by a, a by & by r, r by a. 
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64. Solution of a Right Triangle. Given one side and any 
acute angle a, or any two sides, to find the remaining parts. 

a = V (c + 6) (c — 6) = c sin a = btana. 

b = V(c + a) (c — a) = c cos a = * 

tan a ^ 

, (I b a b 

sin a = cos « = “» tan a = ^, 0 = 90° ~ a. Fig. 11 


sin a cos a 


A= i ab = 


cos a 

_ 6^ tan g _ sin 2 g 
2 tan a 2 ~ 4 * 


65. Solution of Oblique Triangles (Fig. 12). The formulas 
of the preceding section §63 will suffice to solve any oblique triangle. 
Use the trigonometric tables for numerical work. We give one 
method. Solutions should be checked by some 
other method. 


(a) Given any two sides b and c and in- 
cluded angle a. 


Fig. 12 


i 03 + r) = 90° — i a; tan^ (jS — -y) = tan J 03 + 7); 

P - h iP+y) + h ifi-y); 7 = i (18+7) — 4 03 — 7 ); a = 

sinp 

(b) Given any two angles a and jS. and any side c. 

iof\o / I c sin a , c sin jS 

y = 180° - (a + /3); a = — ; ; b = — r — ~ 

sin 7 sin 7 

(c) Given any two sides a and c, and an angle opposite one of 
these, say a. 

c sin a . ^ / , x » a sin jS 

sin 7 = , = 180 — (a + 7 ), 6 = — ; — 

a ^ sin a 

This case may have two sets of solutions, for 7 may have two values, 

7 i < 90° and 72 = 180° — 7 i> 90°. If a + 72 > 180°, use only 71 . 

(d) Given the three sides a, 6 , and c. 


5 = i (a + 6 + c), r = 


i(s — a) {s — b) {s — c) 


tan i a = 


tan i P = 


tan iy = 
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66, The Right Spherical Triangle. 

Let 0 be the center of sphere and a, h, 
c the sides of a right triangle with oppo- 
site angles a,/?, and 7 = 90°, respectively, 
the sides being measured by the angle 
subtended at the center of the sphere. 


a 



Sin a = sin a • sin c, 

sin a = tan b • ctn /3, 

cos a = cos a • sin /3, 

cos a = tan b • ctn c, 

cos c = ctn a • ctn 


sin b = sin /3 • sin c. 
sin b = tan a • ctn a. 
cos P = cos b • sin a. 
cos = tan a • ctn c. 
cos c = cos a • cos 6. 


67. Napier’s Rules of Circular Parts 

Let the five quantities a, 6, co-a (com- 
plement of a), co-c, 00-/3, be arranged 
in order as indicated in the figure. If we 
denote any one of these quantities a mid- 
dle part, then two of the other parts are 
adjacent to it, and the other two parts are 
opposite to it. The above formulas may 
be remembered by means of the following 
rules: 

(o) The sine of a middle part is equal to the product of the tangents 
of the adjacent parts, 

(b) The sine of a middle part is equal to the product of the cosines 
of the opposite parts, 

68. The Oblique Spherical Triangle. Let a, 6, c denote the 
sides and a, /3, y the corresponding opposite angles of the spherical 
triangle, A its area, E its spherical excess, R the radius of the 
sphere upon which the triangle lies, and a', /3', 7', a, fc, c the corre- 
sponding parts of the polar triangle. 

0^< a + b + c< 360°, 180° < a + ^ + 7 < 540°. 

a = 180° - a', i3 = 180° - 6', 7 = 180° - c', 

a - 180° - a', 6 = 180° - /S', c = 180° - 7'. 


(See Fig. 14). 



Fig, 14 
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sin a _ 
sin a 

^ • (Law of Sines), 
sin 0 sin c ' 


cos a = 

cos b • cos c + sin b • sin c • cos a. 


cos a = 

— cos /3 • cos 7 + sin * sin 7 • cos a. 

(Law of Cosines) 

tan2 = 

Jsu, (.-t) . sin (s-s) ^ _ 

\ Sin • sin {s—a) 

J(a + 6 + c). 

tan^ = 

— cos or • COS ((T — a) , 

\/ / a\ / ’ where o- — 

\cos (cr— /3) • cos {(T—y) 

i(a + + 7)- 


sin i(a + )3) _ tan jc cos i((x + /3) tan jc 

sin i((x — i3) tani(a — 6 )’ cos 4(a — /3)* ^tan i(a + bj 

sin i(a + b) _ ctn jy cos^(a + b) __ ctn jy 

sini(a — b) tani(a — jS)’ cos|(a — 6)’ tani(a + i8) 

^ 

tan = Vtan ^5 • tan i{s—a) . tan i(s — b) . tani(5 — c) 

^ t>2 Ip 

^ 0 + T - 180° = E. 


Hyperbolic Functions'^ 

69. Definitions (For definition of e see §108). 
Hyperbolic sine of a: = sinh x = i (e^ -- e~^ ) ; 
Hyperbolic cosine of x = cosh x = J (e^ + e“^ ) ; 


Hyperbolic tangent of x = tanh x 


— e ^ 
+ e-*’ 


csch X = 


1 

sinh X 


sech X = 


\_ 

cosh X 


ctnh X = 


tanh X 


'For derivatives and integrals of Hyperbolic functions see §108 and §121. 
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70. Inverse or Anti-Hyperbolic Functions (See §60). 

If X = sinh j, then y is the inverse hyperbolic sine of x, written 
y = sinh“^ x or arc sinh x, 

sinh“l X = loge(x + Vx^ + 1), cosh”^ X = loge(x + Vx^ — 1), 
tanh-i X = i log, ctnh-i x = ^ 

8ech-> a; = \og,( ^ ^ ^0 ’ ^ ^ log, (- - '^ 


71. Certain Relations among Hyperbolic Functions. 


sinh (— x) = — sinh x, 
cosh (— x) = cosh X, 
tanh (— x) = — tanh x, 
sinh X 


cosh^ X ~ sinh^ x = 1, 
sech^ X + tanh^ x = 1, 
csch^ X — ctnh^ x = —1. 


tanh (x) = 


cosh X 

sinh (x =‘= y) = sinh x cosh y =t cosh x sinh y. 

cosh (x =±= y) = cosh x cosh y sinh x sinh y. 

sinh 2x = 2 sinh x • cosh x, cosh 2x = cosh^ x + sinh^ x. 


2 sinh^ ^ = cosh x — 1, 


2 cosh^ 2 ~ ^*^sh X + 1. 


72. Hyperbolic Functions of Complex Quantities, Connection 
with Circular Functions. 

sin X = — = — i sinh ix, = — 1. 

cos X = i (e^^ + e“^^) = cosh ix. 

sinh ly = i sin y, cosh iy = cos y, tanh iy = i tan y. 

sinh (x iy) = sinh x • cos y ^ i cosh x sin y. 

cosh (x ly) = cosh x • cos y =*= i sinh x • sin y. 

sinh (x + 2 iw) = sinh x, cosh (x + 2 iV) = cosh x. 

sinh (x + iV) = -- sinh x, cosh (x + iV) = - cosh x. 

sinh (x + ^ir) = i cosh x, cosh (x + JiV) = i sinh x. 

V 

log<f (x ly) = i loge (x^ + y2) =fc: i arc tan -• 

X 





IV ^ ANALYTIC GEOMETRY 


73. Rectangular Coordinates. Let X 
(x-axis) and Y^Y (y-axis) be two perpen- 
dicular lines meeting in the point 0 called the 
origin. The point P (x, y) in the plane of the 
X and y axes is fixed by the distances x (ab- 
scissa) and y (ordinate) from Y'Y and X' X, 
respectively, to P. x is positive to the right and 
negative to the left of the y-axis, and y is pos- 
itive above and negative below the x-axis. 



74. Polar Coordinates. Let 0 X (initial line) be a fixed line in the 
plane and 0 (pole or origin) a point on this line. The position of any 
point P {r, 6) in the plane is determined by the distance r (radius 
vector) from 0 to the point together with the angle (vectorieJ angle) 
measured from OX to OP. 0 is positive if measured counter-clock- 
wise, negative if measured clockwise, r is positive if measured along 
the terminal side of 6 and negative if measured along the terminal 
side of 6 produced through the pole. 


75. Relations between Rectangular and Polar Coordinates 
(See §113). 


X = r cos 6, 

r = \/a;^ + 





y = r sin 6, 

d = tan - , 

X 



sin ^ = 
cos 6 = 


y 

— ■ — > 
V X^ -f y® 

, 

Vx^ + y^ 


76. Points and Slopes. 

Let Pi (xi, yi) and P2 (x2, y2) be any two points, 
and (Xi be the angle measured counter-clockwise 
from OX to P1P2: 

Distance between Pi and P2 = P1P2 

= d = V(X2 - Xi)2 + (y 2 — yi)\ 

Slope of P1P2 = tan ai = m = 



X2 — Xi 


Fig, 16 
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Point dividing PiPt in the ratio mi : mj is . 

\ TTli I "T” <^2 / 

Mid-point of P 1 P 2 is 

The angle P between lines of slopes mi and m 2 , respectively, is 

given by tan /3 = • 

1 + mim2 

Two lines of slopes *mi and m 2 are perpendicular if m 2 = 

and parallel if mi = m 2 . 


77. Area of Triangle. If the vertices are the points (xi, yi), 
(a^ 2 , ^ 2 ), (xz, ys), then the area is equal to the numerical value of 


xi yi 1 
X2 y2 1 
X3 ys 1 


= i(xiy2 - xiya + X2y3 - X2yi + xsyi ~ X8y2). 


78. Locus and Equation. The set of all points which satisfy a 
given condition is called the locus of that condition. An equation is 
called the equation of the locus if it is satisfied by the coordinates of 
every point on the locus and by no other points. There are three 
common representations of the locus by means of equations: 


(a) Rectangular equation which involves the rectangular coordi- 
nates (x, y). 

(h) Polar equation which involves the polar coordinates (r, 6), 

(c) Parametric equations which expresses x and y or r and 6 in 
terms of a third independent variable called a parameter. 

79. Transformation of Coordinates. To transform an equation 
or a curve from one system of coordinates in x, y, to another such 
system in x', y', substitute for each variable its value in terms of 
variables of the new system. 

(a) Rectangular System, Old axes parallel to new axes. 

The coordinates of new origin in terms of old system are {h, k), 

fx = x' + h, 

ly = y' + k. 
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(5) Rectangular System. Old origin coincident with new origin 
and the x'~axis making an angle d with the x-axis. 

fx = x' • cos d — ' sin 0, 

\y — x' • sin ^ + y' • cos 6. 

(c) Rectangular System. Old axes not parallel with new. New 
origin at (A, k) in old system. 

fx = x' • cos 0 — y' • sin 0 + /i, 

ly == x' • sin ^ + y' • cos 6 + k. 

80. Straight Line. The equations of the straight line may as- 
sume the following forms: ^ y 


(a) y = mx + b. 

(m = slope, h = 




intercept on y-axis. ) 


^ Ct>^tan‘m 

(b) y - yi = mix 

— Xi). [m == slope, 

line passes through 

o 



point (xi, yi).] Fig. 17 

y — yo yi « 

(c) — [line passes thru points (xi,yi) and(x 2 , y 2 ).] 


= 1 - 


(a and b are the intercepts on x and 
y-axes, respectively. ) 


(e) X cosa + y sin a == p. (normal form. p is distance from 

origin to the line, a is angle which normal 
to the line makes with x-axis. ) 

(/) Ax + By + (7=0. (general form, slope = -- A B). 

To reduce Ax + By + C = 0 to normal form (e), divide by 
VA^ + B^, where the sign of the radical is taken opposite to that 
^ - f C when C 9^ 0. 


The distance from the line Ax+By + C= 0 to the point 
B 2 (x 2 ,y 2 ) is; 

^ -^^2 + By2 + C 

^ VA^ + B2 

81. Circle (See §37). General equation of circle with radius R 
and center at {h, k) is: 

(x — hy + (y — ky = R^. 
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82. Conic. The locus of a point (P) which moves so that its 
distance from a fixed point (focus) bears a constant ratio e (eccen- 
tricity) to its distance from a fixed straight line (directrix) is a conic. 


If d is the distance from focus to directrix, 



iB* + y* = e* (d -h xy. .« 

de s 

p SS 

1 — e COS 6 ^ 




/ y 

A® 'V 

If e == 1, the conic is a parabola; if 

K 

X 

6 > 1, a hyperbola; and if e < 1, an ellipse. 




Fig. 18 

83. Parabola (See §39). e = 1. 



(o) (y — ky = 4o(x — h). Vertex at(/i, k), axis |1 OX {Fig. 19.) 
(b) (x — hy = 4a(y — k). Vertex at(/i, k), axisjlOV. (Fig. 20.) 
Distance from vertex to focus = VF — a. 

Latus rectum = LR = 4a. 

84. EUipse (See §38). e < I. 



Fig. 21 Fig. 22 


^ + — y -— = 1. Center at (h, k), axes || OX, OY. 
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a>b, {Fig. 21) 

a<b, (Fig. 22) 

Major axis 

2 a 

2 b 

Minor axis 

2b 

2 a 

Distance from center to either 
focus 

V a‘ - 

y/b^ - a? 

Eccentricity, e . . 

y/ -¥ 

y/ b^ - 


a 

b 

Latus rectum 

2 ¥ 

2 a® 

Sum of distances from any point 

a 

b 

P on ellipse to the foci, PF' + PF 

2a 

2 b 


85. Hyperbola, e > 1. 




(«) q 2 yt ~ Center at (/i,^), transverse axis || OX 

Slopes of asymptotes = ^b/a, (Fig. 23.) 

(b) " ^ ~ l.Centerat(ft,/j),transverseaxisl|Oy. 

Slopes of asymptotes = ± a/6. (Fig. 24.) 
Transverse axis = 2a. Conjugate axis = 26. 

Distance from center to either focus = y/a^ + 6^. 

Difference of distances of any point on hyperbola from the foci = 2a. 
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V 

y = a cos {bx + c') = a sin {bx + c), where c = c' + g ‘ 
y = p sin fex + g cos bx — a sin {bx + c ), 

where c = tan-^ (|)> a = 

a = amplitude = maximum height of wave. 

= wave length = distance from any point on wave to the corres- 
^ ponding point on the next wave. 

a; = _ £ = phase, indicates a point on x-axis from which the posi- 
tive half of the wave starts. 

87. Trigonometric Curves. 



88. Logarithmic and Exponential Curves. 
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90. Oscillatory Wave of Decreasing Amplitude (Fig. 31). 


y = sin bx. 

91. Catenary (Fig. 32). 

y = |(e“ + e~°)- 

A curve made by a cord of uniform 
weight suspended freely between two 
points. (See §69.) 

Length of arc = 5 = Z j^l + f J 
approximately, if d is small in comparison with 



92. Cycloid (Fig. 33). la: = a(0 — sin0). 

(y = a( 1 - cos (t>). 

A curve described by a point on the 
circumference of circle which rolls along 
a fixed straight line. 

Area one arch = 

Length of arc of one arch =i= 8a. 



93. Prolate and Curtate Cycloid, (x ^ a<j) — b sin <^, 

\y = a — b cos <^. 

A curve described by a point on a circle at a distance b from the 
center of the circle of radius a which rolls along a fixed straight line. 



Fig, 34 


Fig, 35 
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. Epicycloid (Fig. 36). 


X = (a + b) cos (t> — a cos ( 

f a h 

K a 

y = (a + 6) sin 0 — a sin 1 

f a + b 
K a 


A curve described by a point on the circum- 
ference of a circle which rolls along the outside 
of a fixed circle. 

95. Cardioid (Fig. 37). 

r = a(l + cos 6). 

An epicycloid in which both circles have 
same radii is called a cardioid. 

96. Hypocycloid. 

X = (a — 6) cos 0 + 6 cos ^ ^ 0^, 

y = (a — 6) sin — 6 sin ^ 

A curve described by a point on the circum- 
ference of a circle which rolls along the inside 
of a fixed circle. 



Fig, 36 




Fig. 37 
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97. Hypocycloid of four cusps (Fig. 38). 

X* + y^ = a^. ^ 

X = a cos® <l>, y = a sin® <^. Fig, 33 

The radius of fixed circle is four times the radius of rolling circle. 


98. Involute of the Circle (Fig. 39) . 

f X = a cos <t) + a (j) sin<t>, 

(y = a sin 0 — a 0 cos 0. 

A curve generated by the end of a string 
which is kept taut while being unwound from 
a circle. 



Fig. 39 
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99. Lemniscate (Fig. 40). 
r* = 2 cos 2 B. 

Fig, 40 

100. N-Leaved Rose (Fig. 41). 

(1) r = a sin nd 

(2) r = a cos nd. 

If n is an odd integer there are n leaves, and 
if n is even, 2n leaves, of which the figure shows 
one. 

101. Spirals. 


Archimedian Hyperbolic Logarithmic 



Fig, 42 Fig. 43 Fig, 44 


r = ad. r d = a. r = or ad = log, r. 

Solid Analytic Geometry 

102. Coordinates (Fig. 45). 

(o) Rectangular system. The position of a point P (x, y, z) in 
space is fixed by its three distances x, y, and z from three coordinate 
planes XO Y, XOZ, ZO T, which are mutually perpendicular and meet 
in a point 0 (origin). 

(b) Cylindrical system. The position of any point P (r, z) is 
fixed by (r, d), the polar coordinates of the projection of P in the 
XOY plane, and by z, its distance from the XOY plane. 



Fig. 41 
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(c) Spherical {or polar or geographical) system. The position of 
any point P(p, 6, <t)) is fixed by the distance p = OP, the angle 
B = Z. XOM, and the angle <j) = Z. ZOP, 6 is called the longitude 
and if) the co-latitude. 

The following relations exist between the three coordinates systems: 

fx = p sin if) cos e, [r = p sin <t>, [p = Vr^ + z\ 

jy = p sin 0 sin 0 , p = P cos <l>, -{ z 

Iz = p cos 0. [ [cos il>= 



Fig, 45 

103 . Points, Lines, and Planes. Distance between two points 
Piixu yu ^i) and PaCxa, ya, Z2), is 

d = V (X2 - Xi)^ + (y2 - yi)2 + (za - Zy)K 

Direction cosines of a line are the cosines of the angles a, 7 which 
the line or any parallel line makes with the coordinate axes. 


The direction cosines of the line segment Pi (xi, yi, Zi) to 
P2 (x 2, y2, Z2) are: 


cos a = 


X2 — Xi 


J2 ~ yi 


cos y ~ 


Z2 - Zl 


If cos a: cos / 3 : cos 7 = a: b: Cy then 

a 6 c 

cos a = — COS 0 = — — , 

Va^ + b^ + c^ Va^ + b^+c^ ^/~(P + b^ + c^ 

cos^a + cos^ jS + cos^ 7 = 1. 


Angle 0 between two lines ^ whose direction angles are ai, ft, 71, and 
«2. ft, 72, is given by 

cos 6 = cos ai cos aa + cos ft cos ft + cos 71 cos 7a. 
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Equation of a plane is 

Ax + By + Cz + D = 0, 

where A, B, C are proportional to the direction cosines of a normal 
(a line perpendicular to the plane) to the plane. 

Angle between two planes is the angle between their normals. 

Equation of a straight line through the point Pi (xi, yi, Zi) is 

X — Xi _ y — yi _ z — Zi 
a b c 

where a, b, c are proportional to direction cosines of line. 


104. Figures in Three Dimensions. 


Plane* Elliptic Cylinder* 
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Elliptic Paraboloid ^ Portion of Cone Hyperboloid of One Sheet 



Hyperboloid of Two Sheets 



Fig, 53 
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V. DIFFERENTIAL CALCULUS 


105. Definition of Function. A variable y is said to be a /unc- 
tion of the variable x, if, for every x, (taken at will on its range), y 
is determined. The symbols /(x), F(x), 0(x), etc., are used 

to represent various functions of x. The symbol /(a) represents the 
value of /(x) when x = a. 


106. Definition of Derivative and Notation. Let y = f{^) be 
a single-valued (continuous) function of x. Let Ax be any increment 
(increase or decrease) given to x, and let Ay be the corresponding 
increment in y. The derivative of y with respect to x is the limit, 
(if it exists), of the ratio of Ay to Ax as Ax approaches zero in any 
manner whatsoever; that is. 


* . Ita ^ . lim 

dx Ax— >oAx Ax— >-0 


f(x) 


Ax 


= f'{x) = D^y= y. 


Higher derivatives are defined as follows: 


(2nd derivative.) 
(3rd derivative.) 


(nth derivative.) 

The symbol P^^(a) represents the value of (x) when x = a. 


107. Certain Relations among Derivatives. 
then^.l + |. 

Ity- Hu), and u ~ F(x), Iten * - ^ 

Ifx =/(«), y = </>(«). then 

dy <#>'(«) «Py /'(«)•<#>"(«)• —0' («)■ /"(a) 

^ = f^y dx‘~ [f'M]* 
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108. Table of Derivatives. In this table, u and v represent 
functions of x\ a, n, e represent constants (e = 2.7183 • • *)» all 
angles are measured in radians. 


A 

dx 

A 

dx 


(x) = 1. 

(u =t t) =fc 


\ du ^ dv 
^ dx dx 


Tx 


d . . du 

Tx <“"> - ^ S' 

du 


dv 

^ dx ^ dx 
du 


jd / u \ _ 

dx\ V ) ~ 

A (u«) = , 

dx dx 

d , loga e du 

dx ° u dx 

d , 1 du 

dx ^ u dx 

s” "” 's' 

i. ^ 

dx dx 


d , . dv , du 

S<“')-“S + 'S 


d . ctu 

-T- sin u = cos u -j-‘ 
dx dx 


dx 

d 


cos u = 


sin u 


dx 


du 


, tan u = sec^ u j 
da; dx 

d n du 

-T- ctn u = — csc^ u T— 
dx dx 

d ^ du 

-j- sec u = sec u tan u t— 
dx dx 

d ^ du 

-j- esc U = —CSC u ctn U -r— 
dx dx 


d . , du , , dv 

dx dx ^ dx 


d . du 

-J- vers u = sin u -y- 
dx dx 


lim lim (1 + a;)*/* = 2.71828 • 

X—^0 x X—^0 


=1+1+- + -+- 
21 3! 


d . , 1 du 

dx y'l - 1^2 rfx 

d , 1 du 

da; - ^2 dx 

d ^ , 1 du 

s‘“ ""TT7r-S 


TT TT 

X - “ = T 


0 ^ COS~^ U g TT* 


dx 


ctn~^ u = 


1 du 
1 4 “ daJ 


u. , 

--- sec”"^ u = 
dx 


du 


y o , J ^ sec”-^ u< — 0 ^ 8ec~^ u < 

u\/u^ — 1 dx 2 2 



tHiff&rmnHal Catenhu 




~ u g _ -|, 0 < CSC-‘ u g -1. 


-j- vers“^ u = ■ — — - - 

V2 u - V? 

rf . , , du 

-f- Sinn u = cosh u -r-- 
flx dx 

tanh n = sech^ u ~ 
dx dx 


sech u = — sech u tanh u 


sinh~^ u 
dx 


1 du 
y/u?' \ dx 

1 du 


^ tanh-i a = ^ 

dx 1 — w dx 


0 S vers~’ ’’ ^ TT. 


d , ..du 
■j- cosh u *= sinh u t- 
dx dx 

ctnh u = — csch^ u ^• 
dx dx 


du d 
dx dx 


csch u = — csch u ctnh u 


cosh-^ u = — — — z — u > 1 

dx ^^2 ^ I dx 

d , , 1 du 

dx w — 1 dx 


sech“i u = A~— u>0. csch-i iz = — ^ ~ 

</x __ ^2 dx dx ^ I dx 

109. Slope of a Curve. Equation of Tangent and Normal 

(Rectangular Coordinates). The slope of the curve y = f{x) at 
the point P (x, y) is defined as the slope of 

the tangent line to the curve at P. v ^ ^ 


Slope = m — tan “ ^ 


Slope at X = Xi is mi = /'(xi). 

Equation of iangent line to curve at 
Pi (xi, yi) is 

y-yi = mi (x-xi). 


Equation of normal line to curve at Pi (Xi, yi) is 

y - yi = - - 3:1). 



Fig, 55 


Angle (6) of intersection of two curves whose slopes are mi and m* 
at the common point is given by 


tan d = 


m2 — mi 
1 + mi m2 
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110. Diflferential. If y= /(a:). Ax is an increment of x, and /'(x) 
is the derivative of /(x) with respect to x, then the differential of x 
equals the increment of x, or dx = Ax; and the differential of y, dy, 
is the product of f{x) and the increment of x; 

dy = nx)dx = = -^dx, and/' {x)= 

If X = fit), y = (t>it), then dx = /' (t) dt and dy = <j>* (/) dt. 

Every derivative formula has a corresponding differential formula. 
For example, from Table of §108, 

d(sin u) = cos u * du\ diu • v) = u dv + v du, 

111. Maximum and Minimum Values of a Function. A maxi'> 
mum iminimum) value of a function/ (x) in the interval (a, b) is a 
value of the function which is greater (less) than the values of the 
function in the immediate vicinity. 

The values of x which give a maximum or minimum value to 
y—fix) are found by solving the equations /'(x) = 0 or cx>. If a 
be a root of fix) = 0 and if f ia) < 0, / (a) is a maximum; if 
fia) >0, fia) is a minimum. If /"(a) = 0, /'"(a) 9^ 0, /(a) 
is neither a maximum or a minimum, but if fia) = f"ia^) = 0> 
fid) is maximum or minimum according as f^ia) J 0. 

In general, if the first derivative which does not vanish for x = a 
is of an odd order, /(a) is neither a maximum or a minimum; but if 
it is of an even order, the 2nth, say, then /(a) is a maximum or 
minimum according as f^'^ia) > 0. 

To find the largest or smallest values of a function in an interval 
(a, 5), find fia), fib) and compare with the maximum and mini- 
mum values as found in the interval. 

112. Points of Inflection of a Curve. The curve is said to 
have a point of inflection at x = a if (a) = 0 and f (x) < 0 on 
one side of x = a and /" (x) > 0 on the other side of x = a. 
Wherever fix)< 0, the curve is concave downward, and wherever 
f (x) > 0, the curve is concave upward. 
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113. Derivative of Arc Length. Radius of Curvature (See 
§75, §107, §126) . Let s be the length of arc measured along the 
curve y = f{x), [or in polar coordinates r = <^ (0) ], from some 
fixed point to any point P(x, y), and a be the angle of inclination 
of the tangent line at P with OX. Then 


= cos a = 


V * + (S’ 


>/ * + (S’ 


* - + Jr' - 1 + (^)' ■Jx-yjl + (0)’ . dy. 

ds = Vdr^ + r^de^ = • dO = -y/ 1 + dr. 

If x = r cos 6, y = r sin 6, 

dx = cos 6 • dr — r sinB • dBy dy = mi B • dr + r cos B • dB. 

The radius of curvature R at any point P(x, y) of the curve 
y = fix) is 

Ti ^ 


„ _ ds „ (dx) ] _ 11+ [f'ixm 

“ "■ dot fix) ’ 

VdxV 

[-^(S7 


r — 


The curvature (K) at (x, y) is K = 

The center of curvature corresponding to the point (xi, yi) on 
= fix) is (h, k), where 


h = Xi ~ 


k = yi + 


fiXy){l + [f'Mfl 

f'iXl) 

l+[f'iXl)]^ 

f'iXl) 
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114. Theorem of the Mean. Rollers Theorem. If y —f{x) and 
its derivative /' (x) be continuous on the interval (a, 6) , there exists 
a value of x somewhere between a and b such that 

f{b) =f{a)+ (b-a)f{x,\ a<x,<b, 

Rolle’s Theorem is a special case of the Theorem of the Mean 
with /(a) = f(b) — 0; i. e., there exists at least one value of x 
between a and b for which /'(xi) = 0. 


115. Evaluation of Indeterminate Forms. If f{x) and F{x) 
be two continuous functions of x having continuous derivatives, 
f{x) and F'(x), then: 

(a) If lim f(x) = 0 and lim F{x) = 0, and lim F'{x) ^ 0, 

X — X — >(X X — ^Cl 


[or if lim /(x) = lim F{x) = oo], then 
X— >a x-^a 


lim 

X— »a 


f(^) 

Fix) 


= lim 
x—^a 


fix) 
F'ix) ■ 


(b) If lim /(x) = 0 and lim F(x) = oo, [i.e. F(x) becomes in- 

X— >a x—^a 

finite as x approaches a as a limit], then lim [/(x) • F(x)] may often 

X— >a 

be determined by writing 


/(x) •F(x) = 


1/F(x) ^ 


thus expressing the functions in the form of (a). 


(c) If lim /(x) = 00 and lim F(x) = oo, then lim [/(x) — F(x)] 
x-^a X— >a X— 


may often be determined by writing 
/(X) - Fix) . 

l/(/(x)-f(x)| 

and using (a). 


id) The lim f fix) I may frequently be evaluated upon 

• • X L. J 

•wntmg 
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When one factor of the last exponent approaches zero and the other 
becomes infinite, the exponent is of the type considered in (6). 

Thus we are led to the indeterminate forms which are symbolized by 
0/0, Voo, 0«, n 0 , 0 . 


116. Taylor’s and Maclaurin’s Theorem. Any function 
(continuous and having derivatives) may, in general, be expanded 
into a Taylor s Series, 

fix) = /(a) +fia) S^:^±^ + f"ia) • 

+ r'(a) • + • • • +/'’■-'> (a)- 

where a is any quantity for which /(a), /' (a), /" (a), • • • are finite. 

If the series is to be used for approximating /(a:) for some value of 
X, then a should be picked so that the difference (x — a) is numerically 
very small, and thus only a few terms of the series need be used. The 
remainder, after n terms, is /?„ = (xi) • (x — a)^/nl , where 
Xi lies between a and x. Bn gives the limits of error in using n terms 
of the series for the approximation of the function. 

nl — = 1 • 2 • 3 • 4 • • • • n. 


If a = 0, the above series is called Maclaurin' s Series. 
f(.x) =/(0)+/'(0) fj+/"(0) ~ +/'" (0) Ij- + • • 




Rn. 


117. Series. The following series may be obtained through the ex- 
pansion of the functions by Taylor's or Maclaurin’s Theorems. The 
expressions following a series indicate the region of convergence of the 
series, that is, the values of x for which /?„ approaches zero as n be- 
comes infinite, so that an approximation of the function may be ob- 
tained by using a number of terms of the series. If the region of 
convergence is not indicated, the series converges for all finite values 
of X. (n! = 1 • 2 • 3 • • • n). Log* u = Log u. 
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(a) Binomial Series, 

(a + a:)* = a" + na’^^x + — 

n(n — 1) (ti — 2) 


a”“ V + • * • , < a*. 


If n is a positive integer, the series consists of (n + 1) terms; 
otherwise, the number of terms is infinite. 


/ 7. ^ 1 1 1 _L _L_ ^ ^ _L ^ ^ 

(a - bx)-^ = - I 1 H ^ H ^ 

^ ^ a \ a a® 




< a^. 


(b) Exponentialy LogarUhmiCy and Trigonometric Series,"^ 

® = ^ + i! + i + Ti + Ti + “'- 

/y»2 /w3 />»4 

e..l+, + _ + _4.^ + .... 

a- - 1 + xlog,. + + j£!2p)l + . , . . 

/y*4 xyi6 /»*8 

~ ^2! 31 ^ 41 


logx = (x - 1 ) - i(a: - 1 )' + i(a: - 1 )’ , 0 < x g 2 . 

•• — 2 - 
]• *>«■ 

qf%2 /jr.3 /1^4 

log (1 + xj = X — 2 + 3 - 4 + ' ■ ■ • 

log (« + X) = log o + 2[^- + 1 (2^)' 

+ i (2!^)'+ ■ ■ ■ ]• “>».-<■<*<+-■ 

( x~) “ ^ [ 2 x 4-1 ■'■ 3 ( 2 x 4 -l)'''' 5 ( 2 x 4 -l)>'' 
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I / I /T”! sT 1 ^ I 1*3 1-3-5 , 

log(* + Vl + »*) -a. - 23 + 2 ^ 5 - jjj j + 

/¥*3 /y *5 /»? 

• «&/ I «t/ ftX/ t 

“"*-*-ri + ri-ri+--- 

co 3 »-l- 2 f + ^ - 6i + '"- 

tan a; - X + g . 3^^ + 2335 H » 


a: + -^ + 


1 3 x^ 


1 3 5 x^ 


4 5^2 46 7 


111 

tan'"^ X = X — ^x^ + -a?^ — -a?^ + • • 

= ’L - 1 + J- - i_ + . . . 

2 X ^ 3x3 Sx* ^ 

/y 2 ^4 /y »6 

log Bin * = log X-J-J35 -2835 


X* x* 17x* 
12 45 “ 2520 


log cos X = 


, *»< 1 . 




x*< 1 . 


x*< 1 . 


x 3 > 1 . 


**<»*. 
**< T 


logtanx = Iogx+f + g^+g^ + 


= 1 + X + 


= e (1- 


x^ 8a?® 3a?® 

^ if ^ ^ ■ 

a?^ 4a?^ 31x® 

^ + -4r"“^ + 

a?^ , 3a?® , 9a?^ , 3 


.tan* =l+a. + _ + _ + _ 
/wS /ii »6 /y »7 

sinhx = x+fj +|^ + ^ + . 

/yi 2 /Y »4 ^6 

coshx = l + f^ + |j +^ + 

, X* , 2x3 17 j;7 

tanhx = x- ^ + j 5 ---^ 


< 3^2 

**<f 


sinh~* X = X 


1 ^ , 1:3 x» 1-3-5 x’ 

2 3 2-4 5 2-4-6 7 


1-3 1 


lS-5 1 


svnH ^ X - log 2 X + 2 2-4 4,x* 2-4-6 6x« 


x*< 1. 


, X > 1. 
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cosh“* X = log 2 X 


1 J_ 

2 2x^ 


1-3 i 1-3-5 1 

24 4a:" 24-6 6a:« 


3*5 2»7 

tanh-i = x2<l. 


118. Partial Derivatives. Differentials. If z = f{x,y), Is a 
function of two variables, then the derivative of z with respect to x, 
as X varies while y remains constant, is called the first partial deriva- 
tive of z with respect to x and is denoted by — Similarly, the de- 
rivative of z with respect to y, as y varies while x remains con- 
stant, is called the first partial derivative of z with respect to y and is 
denoted by 

Similarly, if z = /(x, y, u, • • •)> then the fii-st derivative of z with 

respect to x, as x varies while y, u, • • • remain constant, is called 

Sz 

the first partial of z with respect to x and is denoted by — • Like- 
wise, the second partial derivatives are defined as indicated below : 

dH __ d d^z _ d^z _ ^ 

dx^ dx\dx/^ dy^ dyVdy/ dx dy dx\dy/ dy\dx/ dy dx 

If z = /(a:, y, • • • , u), and x, y, • • • , u are functions of a single 
variable t, then 


dz du 

dt dx dt dy dt du dt ’ 


dz = ^ dx+ ^ dy + • • • + ^ du , 
dx dy du 


If F(x,y, z, •••,«) = 0, then 


dF . dF, 




119. Surfaces. Space Curves (See Analytic Geometry §97-8.) 
Thei tangent plane to the surface F(x, y, z) = 0 at the point (xi, yi, Zi) 
on the surface is 


(* - Xi) (y - yi) 



+ (2 - Zl) 



= 0 , 


where 



dF 

is the value of — at (xi, yi, Zi), etc. 
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The equations of the normal to the surface at (xi, yi, Zi) are 
X - xi ^ y - yi ^ z - zi 

/^\ /^A /^\ 

\ax/ \ay7^ \az/, 

The direction cosines of the normal to the surface at the point (xi, yi, Zi) 
are proportional to 

(^\ 

VaxA’ \ayA’ W /i‘ 

Given the space curve x = x(/), y = y (0» ^ = ^(0* The direction 
cosines of the tangent line to the curve at any point are proportional to 

dx dy dz , , i 

w w w 

The equations of the tangent line to the curve at (xi, yi, Zi) on the curve 
are 


\dt A \dl )i \dt A 


where 



is the value of 


dx 

dt 


at (xi, yi, Zi), etc. 


VI. INTEGRAL CALCULUS 


120. Definition of Indefinite Integral. F{x) is said to be an 
indefinite integral of /(x), if the derivative of F(x) is /(x), or the 
differential of F(x) is f{x)dx; symbolically: 

F{x) = J' f{x)dx if = fix), or dF{x) = f{x)dx. 

In general: f f{x)dx = Fix)+C, where C is an arbitrary constant. 
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121. Fundamental Theorems on Integrals. Short Table of 
Integrals.* (u and v denote functions of x; a, b and C denote con- 
stants). 


. y" df{x) = f(x) + C. 

J" 0 ' dx — C. 

fan.) * = afn.) 

5. ^ (u v)dx — J' udx =t= 

I. ^ u dv = uv — V 

f u dv , r 

/ ~~dx ^ 

• j f(y)dx = y* 

/"• 


du, 

du 
dx 

' fiy)dy 

dx 


9 

10 , 

11 


du = 


n + 1 


+ C, n 7^ — 1. 


'• /$=log.<x + C. 

. y'e" rfu = e“ + C. 

13. sin u du ^ — cos iz + C. 
cos u du == sin u + C. 


*See 814.1k. 
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15. 

• 

y^tan u du ^ log* sec m + C = — log« cos a + C. 


16. 

& 

j * ctn udu == logc sin u -f C = - loge esc u + C. 


17. 

%• 

y" sec udu = loge(secu+tanu)+C=logetan + j 

)+c 

18. 

y* CSC u du = loge (esc ““ ctn iz) + C = loge tan ^ 

+ c. 

19. 

/* . 11 

j sin^ K rfn = 2 — 2 u + C. 


20. 

/* 11 
j cos^ u = 2 ^ + 2 ^ a + C. 


21. 

•> 

y* sec^ u du ^ tan u + C. 


22. 

y" csc^ udu ^ Ctn u + G. 


23. 

j 

y* tan^ u du — tan u — a + C. 


24. 

o 

y* ctn^ u du = — ctn iz — u + C. 


25. 

J 

r du 1 ^ 1 ^ 1 n 

/ — , = - ta&-> - + C. 

f u^ + a a 


26. 

J 


> o*, 


= i'‘>«-G+D+<'“ i«nh-.0+c,if„.<a.. 


f sin-* (-) + C. 


28. 

J 

f _ log, ( u + y/u^ ± a* ) + C. 

r Viz2 ± a2 \ y 



*See footnote on page 50. 
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29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

38. 

39. 

40. 

41. 

♦log. 

log. 


f , '*“■ = cos-fi^U C. 

J V 2 au — Va / 

f — -''g— - = i sec-(i') + C - -1 cos- ^ + C. 
y Vu2 ^ a2 a \a/ a u 


du 

iVa^ ± 




a + 


^4* C. 


• du = ~ sin~^ + C. 

loge ^u + \/«^=fca^^ J*+ G 


rfu = sinh u + C. 


J * sinh u du = cosh u + C. 

cosh u du = sinh u + C. 

J * tanh u du = logc (cosh u) + C. 

ctnh u du = log« (sinh u) + C. 

J * sech u du ^ sin~^ (tanh u) + C. 

J ' csch u du = \oge ^ tanh "^ ) + 

sech u • tanh u • du = — sech u + C. 
^ csch u • ctnh u • du = — csch u + C. 


(“-±^) -““k-© ^ >o*.(“-±^) - csch- (2). 
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Definite Integrals 


122. Definition of Definite Integral. Let f{x) be continuous 
for the interval from a? = a to x== b inclusive. Divide this interval 
into n equal parts by the points a, Xi, 0 ^ 2 , • * • , Xn-u b such that 
Ax = (6 — a) /n. The definite integral of f{x) with respect to x be- 
tween the limits x = a to x = 6 is 



lim [/ {a) Ax +f {xi) Ax -f/fe) Ax d h/fe-i)Ax]. 

n — > 00 


£ S{x)dx=^J' S{x)dx'^= [f(x)]'=F(6) -F{a), 
where iP(x) is a function whose derivative with respect to x is /(x). 


123. Approximate Values of Definite Integral. Approximate 
values of the above definite integral are given by the rules of §41, 
where yo, yi, y 2 , * * • , Jn-u Jn are the values of /(x) for x = a, Xi, 
X 2 , • • • , Xn-i, b, respectively, and h = (b — a) /n. 


124. Some Fundamental Theorems. 

/ +/2(x)+ • * • +fn{x)]dx= f /i(x) dx 

+ / f 2 (x) dx + • • • + I fn(x) dx. 

I kf{x) dx = k I fix) dx, if is a constant. 

%/ a ^ a 

I fix) dx = — I fix) dx. 

a b 

f fix) dx = f fix)dx-\r f fix) dx. 

•J a ^ ^ 

I fi^) dx = (6 — a) /(xi), where Xi lies between a and b. 





/•-foo re rco 

j fix) dx = I f{x)dx + / S{x)dx. 

'‘^w-OO —00 c 

It fix) has a singular point* at a? = 6, b ^ a. 


/ fix)dx = lim / 
e — >0 ^ O’ 


f{x)dx. 


The mean value of the function /(x) on the interval (a, 6) is 


-t-/' 


fix)dx. 


Some Applications of the Definite Integral 


125. Plane Area. The area bounded by 
y = fM, y = 0, x = a, X = by where 
y has the same sign for all values of x be- 
tween a and 6, is 


=x 


fix) dxy dA = fix) dx. 


The area bounded by the curve r = fiO) 
and the two radii 0 = a, 0 = /3, is 




[fie)]^dd, dA = ^r^ de. 


126. Length of Arc (See §113). The 
length is) of arc of a plane curve /(x, y) = 0 
from the point (a, c) to the point (6, d) is 




Fig. 57 


-f. X +(*)’■* -f. 


If the equation of the curve is x = fit), y = fit), the length of 
arc from < = a to t = b is 

^For example, when Lim /(x) = <x> , 
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If the equation of the curve is r = /(d), then 


-ft, >/'"+(£)’■<'« -Jr, 


+ 1 • dr. 


127. Volume by Parallel Sections. If the plane perpendicular 
to the x-axis at (x, 0, 0) cuts from a given solid a section whose area 
is A(x), then the volume of that part of the solid between x = a 
and X = 6 is 



A{x)dx. 


128. Volume of Revolution. The volume of a solid of revolu- 
tion generated by revolving that portion of the curve y = /(x) be- 
tween X = a and x = b 


(a) about the x-axis is 



b 

y2 dx; 


(b ) about the y-axis is 



where c and d are the values of 


y corresponding to the values a and b of x. 

129. Area of Surface of Revolution. The area of the surface 
of a solid of revolution generated by revolving the curve y = /(x) 
between x = a and x = b 


(«) about the x-axis is 
(h ) about the y-aixis is 




dx, 

dy. 


130. Plane Areas by Double Integration. 

(a ) Rectangular co ordinates, 

rb rf {x) rd r^{y) 

*-Ja X W " Jc Ji(j) * 

(6) Polar coordinates, 


r 


■}, (») 






rvi p 


I 
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131. Volumes by Double Integration. If z 


V 


_ rh ^{x) 

Ja J<t>(x) 


fix,y) dy dx or 


f f 

Jc J(X\ 


/3(y) 

(y) 


fix, y) dx dy. 


132. Volumes by Triple Integration (see §102). 

(а) Rectangular coordinates, 

''-Iff dx dy dz; 

(б) Cylindrical coordinates, 

-/// r dr do dz; 

(c ) Spherical coordinates, 

-/// sin <p do d(t> dp, 

where the limits of integration must be supplied. Other formulas 
may be obtained by changing the order of integration. 

Area of Surface z = /(x, y) 


^ - //V(i) + (^)’+ ' ■ 

where the limits of integration must be supplied. 


133. Mass.* The mass of a body of density 5 is 

m = J' dm, dm = 8 • dA, or 8 • ds, or 5 • dV, or 8 • dS, 

where dA, ds, dV, dS are, respectively, the elements of area, length, 
volume, surface of §125 to §132. 

134. Density.* If 8 is a variable (or constant ) density (mass per 
unit of element), and 8 is the mean density of a solid of volume V, 
then 


, / 


8 dV 


f 


dV 


•The limits of integration are to bo supplied 
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135. Moment.* The moments M^y, of a mass m with 

respect to the coordinate planes (as indicated by the subscripts) are 


My, = 







z dm. 


136. Centroid of Mass or Center of Gravity. * The coordinates 
(^, y, z ) of the centroid of a mass m are 


X dm y dm z dm 

X= , y= z = 

dm J* dm J' dm 

(Note: In the above equations x, y, z are the coordinates of the 
center of gravity of the element dm.) 


137. Centroid of Several Masses. The x-coordinate (x) of the 
centroid of several masses mi, m 2 , • • • , m^^, having xi, X 2 , • * * , Xn, 
respectively as the x-coordinates of their centroids, is 

mixi + m2X2 + ••••+ rrinXn 
. mi + m2 + ••••+ m„ 

Similar formulas hold for the other coordinates y> 


138. Moment of Inertia (Second Moment).* The moments of 
inertia (/): 


(a ) for a plane curve about the x-axis, y-axis, and origin, respective- 
ly, are: 






h 


J (^ + y^) 


(b ) for a plane area about the x-axis, y-axis, and origin, respective- 
y, are: 

y^dA, Jy- f ^^dA, h = f + /) dA-, 


(c) for a solid of mass m about the yz, xz, xy-planes, x-axis, etc., 
respectively, are: 

lyz^ ^ dm, Ixz^ ^ dm, Ixy^ z^ dm, Ix = Ixz H" ^xyy etc. 


of integration are to be snpplied 
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139. Radius of Gyration. If / is the moment of inertia of a 
mass m, and K is the radius of gyration, I = mK^. Similarly 
for areas, lengths, volumes, etc. 

If masses (or areas, etc.) mi, m 2 , • • • , m„, have respectively the 
radii of gyration ^ 1 , ^ 22 , * • * , K, with respect to a line or plane, then 
with respect to this line or plane, the several masses taken together 
have the radius of gyration Ky where 

_ mife^ + TYhk\ + • - + mnk\ 
mi+m2 + • * • + mn 


140. Work. The work W done in moving a particle from s = a 
to s = 6 against a force whose component expressed as function of 
s in the direction of motion is F,, is 

^ 8“= b 

W= F, ds, dW = F, ds. 

=a 


141. Pressure. The pressure (p) against an area vertical to the 
surface of a liquid and between the depths a and b is 


P = 



dp = wly dyy 


where w is the weight of liquid per unit volume, y is the depth be- 
neath surface of liquid of a horizontal element of area, and I is the 
length of the horizontal element of area expressed in terms of y. 


142. Center of Pressure. The depth y of the center .of pressure 
against an area vertical to the surface of the liquid and between the 
depths a and b is 



(for dp see §141). 



VII. TABLE OF INTEGRALS 

Certain Elementary Processes 


143. To integrate ( jc) - ciA:, where (jc) is rational function of jc. 

Write R{x) in the form of a fraction whose terms are polynomials. 
If the fraction is improper, (i.e., the degree of the denominator is less 
than or equal to the degree of the numerator), divide the numerator 
by the denominator and thus write R{x) as the sum of a quotient 
Q(x) and a proper fraction P(x). (In a proper fraction the degree 
of the numerator is less than the degree of the denominator. ) The 
polynomial Q(x) is readily integrated. To integrate P(x) separate 
it into a sum of partial fractions (as indicated below), and integrate 
each term of the sum separately. 

To separate the proper fraction Pix) into partial fractions, write 
P{x)= f(x)/\f/{x), where /(x) and 4/(x) are polynomials, 

^{x) = (x — a)^ {x — 6)® (x — c)** • • • , 
and the constants a, 6, c, are all different. By algebra, there exist 

, Biy Bi, • 


constants Au A^, 
f(x) _ A^ 


+ 


^(x) (x — a) (x — a) 

+ 


+ ••• + 


such that 
Ap 


Bx 


+ 


{x — ay 
B2 , 


B, 


(x-6) ' (x-6) 


(x^by 


The separate terms of this sum may be integrated by the formulas 


If /(x) and ^(x) have real coefficients and ^ (x) = 0 has imagi- 
nary roots the above method leads to imaginary quantities. To avoid 
this, separate P(x) in a different way. As before, corresponding to 
each p-fold real root a of yp (x), use the sum 

-^1 I ^2 I . . I . 


(x-a) (x-a)* 


(x— a)' 
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To each X-fold real quadratic factor + ax + of ^(ac) which 
does not factor into real linear factors, use, instead of the two sets of 
terms occurring in the first expansion of R {x) and dependent on the 
conjugate complex roots of + jS = 0, sums of the form 

DjX + El D2X + Ej I ... I D>x + E\ 

(x^ + ax + p) (x^ + ax + {x^ + ax + 

where the quantities Di, D 2 , • • • , Eu E 2 , • • • , are real constants. 

These new sums may be separately integrated by means of Integral 
formulas 149 to 156, etc. 


144. To Integrate an Irrational Algebraic Function. If no 
convenient method of integration is apparent the integration may 
frequently be performed by means of a change of variable. For 
example, if /? is a rational function of two arguments and n is an 
integer, then to integrate 


( 


a) /? j^x, (ax + b) ”Jdx, let (ax + 6) = whence the inte- 
gral reduces to P{y) dy, where P{y) is a rational function of y 
and may be integrated as in §143 ; 

(b) J' R ^ X, (x^ -h 6x + c)2 Jdx, let (x^ + 6x + c) ^ = z — x, 
reduce Rio a rational function of z, and proceed as in §143 ; 

(c) J" R (sin X, cos x) dx, let tan ^ ^ whence 


sin X = 


2t 


-» cos X = 


dx = 


2 dt 


I ^ p ' — - 1 ^2' — 1 + P 

reduce /? to a rational function of t and proceed as in §143. 


145. To Integrate Expressions Containing — x^, st a^. 
Expressions containing these radicals can frequently be integrated after 
making the following transformations: 

(a) if Va^ — x^ occurs, let x = a sin t; 

(b) if Vx^ — occurs, let x = a sec t; 

(c ) if occurs, let x = a tan L 
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146. To Integrate Expressions Containing Trigonometric 
Functions. The integration of such functions may frequently be 
facilitated by the use of the identities of §58. 


147. 


Integration by Parts. The relation 

J' u dv = u V — J* V du. 


is often effective in reducing a given integral to one or more simpler 
integrals. 


Table of Integrals* 


148. In the following table, the constant of integration, C, is 
omitted but should be added to the result of every integration. The 
letter x represents any variable; u represents any function of x; 
the remaining letters represent arbitrary constants, unless otherwise 
indicated ; all angles are in radians. Unless otherwise mentioned 
log 0 u = log u. 


Expressions Containing {ax + b). 


42. 

mJ 

j {ax+hydx 

= a (« + 1) ^ -!■ 

43. 

mJ 

r dx 

f ax b 

^ loge (ax + 6). 

44. 

r dx _ 

1 

f {ax + b)^ 

a{ax + 6) 

45. 

f dx _ 

1 

f {ax + by 

2a{ax + 6)“ 

46. 

j* x{ax + 6)" 

*-«Hn + 2) + 



- «■(» + 1) 

47. 

r xdx X 

f ax + b a 

- log {ax + b). 

48. 

r xdx 

1 {ax + b)^ 



1 , - 2 . 


•Sec gl2L 
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49. 

50. 

51. 

52. 

53. 

54. 

55. 

56. 

57. 

58. 

59. 

60. 


y xdx 1 

(ax + by 2a? (ax + by d‘(ax + 6) 

y’a?(ox + !>)■* = 


x^dx _ ] 
ax + 6 d 

x^dx 

{ax + by 


+ by — 2b{ax + b) + 621og(ax + 6) j* 
^ = J[ (ax + 6) - 2 6 log(ax + b) - . 


y {ax + by^ a^L ax + 6 2 (ax + 

^ x’”(ax + 6)” dx 

= -7 — r-TTl x'”(ax+6)^+^-~mfe / x^~^{ax+bydx\ t 

a{m + n + l)L J J 

== ^ — \ x^'^^{ax+by + nb I x^{ax+by~~^dx , 

ai“7"ri + iL */ J 


a {m /I “h 1 ) I 


m + a + 


1 r 

a + iL 


x^'^^{ax+by + nb I x^{ax+b) 


ra 0, rri -j- a -j- 1 0. 


dx _ 2i ^ 

x{ax + 6) b ax + b 


dx 

x^{ax + b) 


1 , a , ax + 6 


J x^{ax 


dx _ 2ax ^ 1 ^ 

{ax + b) 2bV b^ ax + h 


dx 1 , ax + b 

x{ax + by b{ax + b) 6^ x 


dx _ 1 / ax + 26 ^ 

r(ax + by b^ _2 \ ax + 6 > 


+ log 


1 

+ b} 


dx 6 + 2 ax ^ . ax 4- b 

x“(ax + by l?x(ax + 6) 6* x 



Table of Integral* 


tage 6 / 


61. 

62. 

63. 

64. 

65. 

66 . 

67. 

68 . 

69. 

70. 

71. 

72. 

73. 


ax -{■ b dx = y/ (ax + 6)* 


x\/ax + b dx == ^ 


2^ ax ~ + b dx — ~ 12abx + S¥) \/ {ax + by 


J' x^y/ ( 


ax + b dx 


2(35aV ~ SOa^fea*^ + 24>ab^x — \6h^)y/ {ax + 6)'^ 

_____ 


2 /" 

ax + h dx u = 


J' x'‘Vax + hdx = ~J', 

J' ^ = 2y/ax + 6 + 6 

r dx ^ 2y/ax + 6 
Vax + 6 ® 

r a:rfa; 2 (ax - 26) 


V^ax + 6. 


dx 

xV ax + 6 


2\/ax + 6 


Vax + 6 


\^ax + 6. 


Vax + 6 

’ x^rfx 2(3a^x’ — 4a6x + 86^) 


/ x^ax 2(3a2x‘^ — 4a6x + 86 ^) ; — 7 

—= = Vax + 6. 

Vax + 6 

2(5a'V — bd%x^ + 8a6“X — 1 6//) 

J y/ ax -\- b 85a^ 

Z' (u2 - bydii, a = Vax + 6. 

J y/ax + 6 a”+V 


V^ + 6. 


r + for 6 >0. 

^ x's/ ax + 6 v^6 'v/ax + 6+ 'N/6 


xV ox + 6 +—6 


,^/ax+6 — 2. i7' lax+b , „ 

\ _/) ' ’^<0;3^tanh — ^-•6>0. 



Pngm €2 


74. 

75. 

76. 

77. 

78. 

79. 

80. 

81. 

82. 

83. 

84. 

85. 


/ ax 

ax + b 

r dx 

J ^■s.fax + 6 

/ dx 
x’*(aa;+ 6)’” 


■\yax + b a 

bx 2i 




V ax + b 


\/ax + b ^a\^ax b Sa'^ i 
2bx^ ^b^x 86V 


^ r ^ 

86V xv/aoT- 


{u — ax + b 

y u 

X 


flax+bfidx^ 


x{ax + 6) * 


b(ax + 6)^ I 

^ (nr. - 4 - 6 ^* 


/ dx _ rfa! a ^ dx 

x{ax + 6)" a: (ax + 6)~ ^ •>' (ax + b)* 

/ x’^dx _ 2x’"yaa; + b 2mb r x^'-^dx 

(2m + l)a (2m + l)ay Vax + b 

/ dx — \/ax + b (2a — 3)a r dx 

x" Vax + 6 (a— l)6x“-‘ (2a— 2)6y x“-i-s/ax + h 


{ax + fe)* 
x”'~^dx 


/ {ax -t 

X 


(ax + 6) j 


(ax + 6) dx + 6 


(ax + b) ‘ 


dx 1 ,cx + d, 

(ax + 6) (cx + d) be — ad ax + b ^ ^ 


J {ax + by {ex + d) 

\-^ + 

be — arf L ax + 6 


ex d 


)],6c - 


ad 9 *^ 0. 


-b^:^ ^ w^d ‘"^Vax + - 

/ I r n+l fi 

{ax+by (cx+d)" dx = I (ax + 6) (cx+d) 

—m{bc— ad) J {ax + 6)*(cx + d)™-! dx j 
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Tmge 


. f dx 1 [• 

J {ax+b)’'{cx+d)” (m — 1) (6c— aflf) L 


(ax+6)"“‘(cx+d)’"~‘ 


—:a{m 


„ - 2 )/. 


J (ax + by(cx + d) 
J (cx + d)”* 

1 r (ax + 6)” +^ . 

(m— l)(6c— ad) L (cx + d)”-! ^ 

— 1 f (ax + 6)” 
tt — a — l)c L (cx + d)""-’ ra ( c 


, m>l, n>0, 6c — ad?^0. 


(ax + 6)"+i , , n\ f (aa: + 6)"dx"l 


(ax + 6)” , /I j\ r J 1 

(cx + d)- +"(!«- ad) y + /). dxj. 


(ax + b)(cx + d) 6c — arf f a 

~log(cx + d)J, 6c — 


ad 0, 


(ax + by(cx + d) be 


~ ad L ^ 


(ax + 6) 


d , cx + d 
be — ad ® ax + 6 


],6c - 


ad 7 *^ 0, 


— j- ^ 2 

Vox^^^ dx = (3ad — 26c + acx) \/«a? + 6. 


91 r Vax + 6^^ ^2Vax+_6 
J cx + d c 


cx + d 


- be ,^^-iJ c(ax_+ 6) 


ad — 6c 


, c > 0, ad > be. 


92 Z' a/q^ + ^ J _2 Vax + 6 

y cx + d ^ c 

L loe + b\ -_ Vhc - ad ^ > q. fcc > od. 

c ’ c y/ciax + 6) + 'V^6c — ad 


(ex + d)V'ax + 6 VeVad - he 


lc(ax + 
\ ad - 


V ad — be 
c >0 , ad> be. 
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J (cx + d) Vax + b 

1 Vci a x + fc) — Vbg — grf 

V c^bc *— ad \^c{ax + 6) + V6c — arf 


c > Oy be > ad. 


Expressions Containing ax^ + c, ax*^ + x^ ^ p^y and p^ — x^ 

f 2 T "! ^ “ taii“i -> or — - ctn“/-\ 

J + x^ p p p \p/ 


2 == ^ or i tanh-/-\ 

p- — 2 p ^ p — X p \p/ 


f = v~ tan-i (xyj-^), a and c> 0. 


+ c 2v^ 


x\/a — \/— c 
== log 7=r 7=^ a>0, c<0. 

ac xvtt + V “ ^ 


1 , Vc + xV —a ^ ^ ^ ^ 

— 7 == log — z a < 0, c > 0. 

2v— ac Vc — xv— a 


(ax^ + c)” 2(n — l)c (ax^ + c)”“ 


2 a - 3 r 

2(ri — l)c j (ax^ 


dx 

+‘^"- 


n a positive integer. 


100. / x(ax2 + rfx = , a — 1. 

^ 2a a + 1 

f = 2 ^ 


inc^ Z' dx 1 ax^ 

y X ( ax^ + ) 2 c ax^ + c 

103. .-l-if -^. 

J x^{ax^ + c) cx c^ ax^ + c 

104 f ± f 

J ax^ c a a J ax^ + c 
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105. 

106. 

107. 

108. 

109. 

110 . 

111 . 

112 . 

113. 

114. 

115. 

116. 


x”dx _ a;"~^ 

ax^ + c a(n — 1) 


c r x”~'^dx 
- / — » n 

aj ax^ + c 


x^dx _ 1 a: 

(oa;2 + 0 )“ 2(n - l)a ' {ax^ + c)"-* 




dx 

{ax^ + c)”“^ 


f — - f f 

J x^{ax^ + c)” cj x^{ax^ + c)^~^ c J {ax^ + c)” 


^ x\/x} zt dz log (x + \/ x^ dz J* 


/vrTf- ■ '“s + V¥^). 

f — =^~= sin“Y“^ ”” cos“i^-Y 
J Vp^ ^ ^2 \pj \pj 


or — cos“M - I. 




+ c dx = 2 V 


H ^ log / x\/a + \/ax^ + 

2Va \ 


c^, a > 0,. 


Vax^ + c dx = 2 Vax^+ ^ V \T/ 


V ax^ + c V^a 


= logixy/d + + c), a > 0. 


V ax^ + c y/ —a 


=i=. sin~M X. 


r) “ "■ 


1 s. 

xyjax^ + c • dx = ^ (ax* + c)». 






117. ^ x^-\/a3? c dx = ^"s/ iax'^ + c)’ — ^\/ax^ + c 

^—= log ( x-v/a + \/ ax^ + c ), 

8 \/a* ' ' 

118. J" x^y/ ax‘‘ + c dx = ^\/ (ax^ + c)® — ^\/ax2 + c 

7 — sin“'fx [/ — 

8aV-a V K c / 


119. 

120 . 

121 . 

122 . 

123. 

124. 

125. 

126. 


/ 


xdx _ 1 


Vax^ + c ^ 


= - \^ax^ + c . 


f - -\/ax^ + c — i \/ax^ + c 

\/ ax^ + c ® 






dx = + c 4* log 




^ dx = + c — tan“^ 

y X y—c 


C_ ^ - ^ _ 1 log (e+jvV^) 

^ xVJP^ =h P \ ^ / 


I 


= 1 nns-/'P^. or - 1 sin-./'f 


, cos~Y-Y or sin~ 

x\/x^ — p 


©■ 


/ 


= JLiog:^^£?!-±l^". c>0. 
xVax* + c \/c * 


/" — 7--^^ = —4=860-4 *\/—-Y c<0. 

»/ xVax* + c V — c \ \ V 


, a > 0. 

a < 0. 

c> 0. 

» c< 0. 



Table of Integrate 


f 0 ga 6 ? 


■\/ax^ + c 


t^Vax^ + c 


J r xf'dx ^ a^Vax^ + c _ (n-l)c f x^Hx n> 0. 

J Vox* +c ^ nu J Vox* + c' 

129. f x”Vax* + crfx= + 

J (o + 2)0 


dx = — 


x'^~^{ax‘^ + cy 
(n + 2)a 

(ax^ + c)t' 


c(n — l)x”“^ 

_ ~~ 4)a / \/ax^ + c 

(n — l)c y 


dx, n> 1, 


' /- 


dx 

x”V ax^ + c 


c(n ~ 

{n 2) a r dx 

— / -■'■--H n > 1. 

(n — 1) c J x^~^Vax^ + c 


132. / (ax^ + rfx = (2ax^ + Sc)\/ax^ + c 


6 C^ - / 

+ log (xVd + vax2 + c), a > 0. 


133. I (ax^ + cy dx = {2ax^ 




134. 

f a 

=3 

x 


- 


c 

Vax^ -j- c 


135. 

x(ax2 + c/ 

rfx 



136. 

•> 

y x2(ax^ + c)'^ 

rfx = 

= |’(ox* + cf + 1 

j' x^ yj ax^ + c dx. 

137. 

f x^'(ax2 + 

dx 

3 

x'^^^iax- + c)^ 

71 + 4 ^ 

ij ' ^ ^ 

138. 

r xdx 


1 


tj 

^ (ax^ + c)^ 


aVax^ + c 
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J {ax^ + c)^ O.V ax^ + c 

+ log {x\/a + \^ax^ + c), a > 0. 
aVa 

140 , / ^ . - ■'=■ 

J (aa.2 c)2 «Vaa;2 + c 

+avh 

141 . f 3 - = - + -,Vax^ + C. 

((IX^ ~j“ n -x / nnr~ -\~ r ^ 


a \/ ax^ + 


+ -^\/ax^ + c. 


142. f I \ = — log 

J x(ax^ + c) cn aaf^ + c 


(ao^ + cY 


=4/ 


dx 

{ax^ + cY 


a I xf^dx 
c J {axf + cY 


144. f - -^.r ■ ■ = log ^-^-t..^^. c> 0. 

^ x\/ax^ + c rtw c Vax” + c + \/c 


145. f —M=. = -^sec- 

xvaaf + c nV —c 

146. J" x”^^(axf‘ + cydx 


c< 0 . 


^"(ax" + c)” + npc J" x”*~^(a3f‘ + c)’’~‘dxj 
x’"(ax“+c)’’+‘+ (m+rap+n) J' x”*~Ha*"+c)*’'''‘da: j- 


x'»-'»(ax» + c)»’+‘ 


— (m—n)c J " ; 


x’*_^*(o®" + cYdx 


^ [x“(ax" + c)»^i- {m + np + n) J' x’^Ua*" + c)»’(ix]' 

/ x^rfx — 1_ r x”~”<b; ^ r x”~”dx ’ 

(ax" + c)** ~ aj (ax" + c)'^‘ o. J (ax" + c)' 


(ax" + c)' 
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148. 

149. 

150. 

151. 

152. 

153. 

154. 

155. 

156. 


157 . 



dx 

a;” (ax” + c)” 


1 r a r cfe 

cj x^Cax” + 0 )”“^ cj x’”~“(ax“ + c)’’ 


Expressions Containing {ax^ + + c). 


/ 

/ 

/: 

/ 


dx 


1 _ 2 ax-\-b—'\^b^ — iac . 

, = =rr=rr log ^ 4^^^ 

ax +6x+c \/^2 _ 4 ^^ 2aic+6+ V6^ — 4a6* 

2 2(IX “f” ^ U9 ^ A 

r.^2 _L~ r ~~ V '~'~ = —=====- tan-1— 7=====r, 4^^ 

ax + 6x + c _ ^2 V4ac - 6^ 


dx 


ax^ + bx + c 
dx 


2 ax b 


» 6^ = 4ac. 


2ax + b 


(ax^ + 6x + n(4a6* — b^){ax- + bx + c)^ 

2{2n — l)a C dx 

~¥)J 


+ 


n(4ac — 6^) J {ax^ + 6x + c)” 

dx 


/a x- - +£+e - ^ '»* fe/, 


ax^ + 6x + c 


y* i ' - - = Z - ^ logCax’* + 6x + c) 


ax*+6x+c a 2a^ 


+ 


1 / - 


I 

/ 


x”rfx 


ax^ + 6x + (n — l)a 


xrfx 


x”~’ _ £ / 

— l)a aj 


2 ac r 

02 7 


rfx 


2 a2 ^ ax2 + 6x + c 
x^~-dx 


ax^ + bx + c 


_b r ^ 

aJ ax^ + 
— (2c + bx) 


~^dx 


bx c 


(ax2 + bx + c)”+i ” n(4 ac — 6^) (ax^ + bx + c)"* 
6(2/1 — 1) r dx 
n (4 ac — 62) J 


(ax2 + 6x + c)” 



x"” rfx 

(ax2 + 6x + c)”+i 


+ 


X^i-l 

a(2n — m + 1) (ax^ + bx + c)” 

n — m + 1 & x^~idx 

2n — m + 1 ay (ax2 + 6x + 

m — 1 c ^ x^^dx 

2n — m + 1 aJ (ax^ + bx + c)”^i 



r»g 0 7 O 


158. 

159. 

160. 

161. 

162. 

163. 

164. 

165. 

166. 

167. 


dx ^ 

x{ax^+bx-\-c) 2c ^^^ai^+bx+c 


-if- 


flte 

(aac* + bx + c) 


& 

x*(ax^ + 6x + c) 


by / ax^ + bx + c \ 1 

= ^ 


- ¥ 


cte 

{ax^ + bx + c) 


" & 1 

x”^{a3^ + bx + (m ~ l)cx^~^ {ax^ + bx + c)” 

___ (n + m — 1) b r cte 

m — 1 c J x^~'^{ax^ + bx + 

— (2^ + m — 1) a r cfe 

m — 1 c J x'^~'^{ax^ + bx + 

* cte 1 

xiax^^ + bx cY 2c {n — 1) (ax^ + bx + 


-if 


(ax^ + bx + cY 


x{ax^ + 6 x + 


1 

/ - - - = ■7=log(2aa;+6+2-\/a'\/aa^H-6a;+c), o>0. 

Vaar + oa: + c Va 

« 

dx 1 . , ~ 2ax — 6 

• "/- ■■■ ■ ■-— - = ■ ■ a<0. 

vax^ + 6x + c V — a V b^ — 4ac 

xrfa; _J\/ ax^ + 6x + c 6 ^ ^ 

'Vax^ 4~ hx 4- c ® 2a ^ Vax^ + 6x + ^ 


Vax^ + 6 x + c 

x^dx 

y/ ax^ bx c 
b(2n — 1) r 

2 a^ J 


: = yj ax^ + bx + c 

, an 

x^^^dx c{n — 1 ) j x”~^rfx 

ax^ + bx + c *^ \/ ax^ + bx + 


J y/ax^ + bx + c dx = Vax^ + 6x + c 


4ac — 6^ 


^ Vax^ + 6x + 


^ xVax^+fcx+c dx= - A ^ y/ax^+bx+c dx. 
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168. / + bx + c dx 


_ ( _ SfeVa x^ bx + c)^ 
6a/ 4a 


(562 - 4ac) 


^ax^ + 6x + c dap. 


>■/ 

'•/ 


■^ax^+fex+c V, 




+6x+c+\/c , b 

X 2 a/ 


. ),c>0. 

cJ 


y = 7^ . c < 0. 

J xVax^ + bx + c V -c xVb’^ - 4ac 

171. f — A^ = -2 Vax^ + bx, c = 0. 

^ x^ ax^ + bx 


dx ^ 

x”\/aa:2 + bx + c ^ 

6(3 - 2n) f dx _j_ « (2 - n) C dx 

2c{n — \)J ic”~^\/ax2 + 6a: + c x^~'^\/ax^ + bx + ^ 

r dx 2{2ax + 6) i<>_.a 

173 / ^ = " ^ - - — ^ ^^4ac. 

J- ‘ 'J* / / O • Z -^ I -\vr /to /I . /_„9 m I 


/ ax z(zax i- a; i., 

^ = , ¥ 9 ^^C. 

(ax^ + + c)^ (6^ — 4ac) \/ ax^ + bx + c 

/ rfx 1 

174. j T” ~ — 62 = 4ac» 

(ax^ +bx + cA 2->/^(x + bf2ay 

Miscellaneous Algebraic Expressions,' 

175. ^ V2px — x''dx= I (x — /))V2px — x^+p*8in“‘[(x— p)/p 

176. f M = cos-^(j^-\ 

J V~2px - x^ \ P / 


I (x — p ) V2px - x^ + p2 8in-‘[ (x -p ) /p] 


177. f -^^tan 

•X vax + 6-vcx + rf V —ac 


-1 / — c(«a: + 6) 
V a(cx + d) 


178. y/ax + 6 • y/cx + rf rfx = 


2 . , c(ax + b) 

or “7= tanh~‘\ -7 r— rr- 

vac ya(cx + a) 


(2acx 4~ fee + ad)\/ax -j- b ■ \/cx -j- d 
4ac 


(ad - be)* 


Vax + b- Vex + d 



rm$»7i 


179. 

180. 

181. 

182. 

183. 

184. 

185. 

186. 

187. 

188. 

189. 

190. 




ex + d , y/ax + b • y/cx + d 
ax + 6 a 




(ad --be) 


dx = y/x + d • y/x + h 


Vax + 6 • Vex + d 


-|- (b — d) log[\/x + d“|” y/x b\. 


j' \ = sin^i X — VI — 

J ylq-f = Vp - X - Vg + x+ ip + g) sin-^yj^ 

J ^ -Vp + X ■ y/g - X + (p + q) sin-^yj^ 

f -7 - = 2 sin- 

^ Vx - p • Vq -- X - P 


q — X 
P + i 


2 

\g - p 


Expressions Containing sin ax. 

J* sin u du = — cos u, where u is any function of x. 

/ sin ax dx = ~ - cos ax. 

a 

/ . 2 , X sin 2 ax 

sin^ ax dx — 

2 4a 


sin^ ax dx 


X sin 2 ax 
2 4^ 


/ sin^ ox dx = — ~ cos ax + ;— cos* ax. 

a 3a 

/ , 3x 3 sin 2 ax sin"^ ax cos ax 

sin^ ax dx ^ v“£ 

8 16a 4a 


sin** ax dx ^ — 


+ ^f 8in"-*axdx. 
na ^ J . . X 

(n pos. integer). 
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191 

192 


dx 


csc^ ax dx = ctn ax, 

a 


■ f^- f 

J sin^ ax J 

193. f — ]: cos ax n — 2 / 

J sin" ax a{n — 1 ) sin"~^ ax n — \ J \ 


dx 


sin"“2 ax 


n integer > 1. 


194 

195. 


•y 


196. 


dx 


1 , 


ax\ 

1 zb sin ax 


If: - tan 
a 

( 4 ^ 

t)' 

dx 


_ 2 


_,r \b-c, (t 

b-\-c sin ax 


1 

> 

-I tan 

N6+7"‘"Vt 

dx 


-1 

Incr 

+/>sinax +\/c“- 

6+csin ax 


I 

1 

> 

.log 

6 + 6’ sin ( 


-,c^>b^. 


19 

198 


. . , , sin (a — b):r sin (a + b)x , , 

sin ax sin bx dx = — a- 5 = b-. 


2 (« - b) 


2 (a + h) 


7. /si 

. ^ \/l + sin X dx = zb2^sin ^ — cos ; use + sign 

when (Sk — l)~ <x ^ (8fe + otherwise — ; fe an integer. 

199. J" \/l “ sin x dx = dz2^sin | + cos ; use + sign 

when (8fe — 3)^ <x ^ {^k + 1)|> otherwise — , ^ an integer. 

Expressions Involving cos ax. 

200. / cos u du ^ sin u, where u is any function of x. 

m. fc 

■ /“*■ 


COS ax dx === - sin ax. 
a 


202 


, a:r , sin 2 ax 

ax dx = -ji -\ 

2 4a 


/ I . 1 . 

cos® ax dx = sin ^ 

^ , , 3x , 3 sin 2ax , cos® ax sin ax 

204. / cos^ ax dx = r - 


•/ 

/- 


4a 


i" ax dx = 


cos"~^ ax sin ax 
na 


+ 


2 I cos"“^ ax dx, 

^ J r 

(n pos; integer). 
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• f (t + i) = ^ “®>‘ 

207 . f * — ~ — = - tan ax. 

J cos^ ax a 

/ dx _ 1 sin ax , n — 2 C dx ^ 

cos'^ ax a (n — 1 ) cos"“^ ax n — \J cos”“^ ax 

n integer > 1 

/ dx 1 ^ 01A I 1 ^ 

1 + cos ax a 2 J 1 — cos ax a 2 


n integer > 1. 


ix 1 ^ ax 

= ctn 

cos ax a 2 


211. V^l + cos x-dx = zt\^2 J' cos ^dx — ±2v^ sin |- 
Use + when (4>k — l)7r < a: g (4fe + l)7r, otherwise —fkan integer. 

212. \/l cos x-dx = d=\/2 sin ^ rfa: = =p2\/2 cos |- 
Use top signs when 4fe7r < x ^ (jik + 2)7r, otJierwisc bottom signs. 


j f ^ = 

J b + c cos ax Q 

I f — 

J b + c cos ax 
5. cos ax • cos h 


1 ^ Vb — c“-sin aA ^ , 

— • tan-M , , b- > c-. 

y/52 _ ^2 \ c + 6 cos ax / 

_ 4 == tah- ,, > 4,. 

avc*— 6® L c+6 cos ax J 


. sin (n - , sin (a + 6)x ^ 

215. / cos ax • cos ox dx = ~2{a'^b) ^ 2(a + b) ^ 


Expressions Containing sin ax and cos ax. 

216 . ^ sin ax cos bx dx= — ^ bK 

217 . / sin" ax cos ax dx » — — sin"+i ax, n 5^ — 1 . 

J a{n + 1) 

218 . / cos" ax sin ax dx = 7— t— — cos"+‘ ax, n 

J a(n + 1) 

/ sin ax , 1 , 

dx = log cos ax. 

cos ax a 
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r cos ax j 1 , 

220- J = - log sin oaf. 

221. y (b+c sin axr cos aa; dar=-^~p^^(6+c sin ax)”+Kn 9 ^-l. 

222. J" {b+c coaaxy sinaxdx- -—- ^_^ ^^{b+ccosax)^+\n^-l, 
cyeyr. r cos ax dx 1 - 

J b + cam~ax = ^ 


■/ 

•/ 


Sin ax , 1 1 /L . N 

wic == — — log (6 + c cos ax). 


6 + c cos ax 


dx 


6 sin ax + c cos ax 


*(“* + *“■' j)} 


fl 


dx 


- 1 


b c cos ax d sin ax a^/h^ ~~ & — d? 
U I -f d 2 4 " b{r cos ax -j- a sin ax‘) 


sin“^ U, 


- r~— 

\j\/c^ 


)J’' 


log V, 


^ + d' (b c cos ax d sin ax) J a\/^ d} — 

(.2 ^ gijj -y/ ^2 ^/2 _ ^2 gj^.^ ax — d cos ax) 


\/ d^ (b -j- c cos ax -f d sin ax) J 

9^ d^y — w < ax < T. 




dx 


b c cos ax + d sin ax 

_ ^ I b — {c d) cos ax + (c — d) sin ax | _ 

~ ahLb + (c — d) cos ax + (c + d) sin axj 


c2 + cP. 
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228. 

229. 

230. 

231. 

232. 

233. 

234. 

235. 

236. 

237. 

238. 

239. 


cos^ ax ac 


sin ax cos ax dx 


' b + c 


cos^ ax + c sin^ ax 2a (c — b) 


log (6 cos^ ax + c sin^ ax). 


dx _ 1 1 ^ ax c sin ax 

b^ cos‘^ ax — sin^ ax 2 abc ^ b cos ax — c sin ax 


b^ cos^ ax + sin^ ax 


tan“^ ( 
abc V 


c tan ax\ 


/ sin^ ax dx 1 lb + c ^ , ( / b ^ 

b + c cos^ ax ac\ b \ \ b + c 

/ sin ax cos ax dx 1 i /, o 

^ — — = — — log (6 cos^ ax 

b cos^ ax + c sin^ ax 2a{c — b) 

dx _ 1 1 ^ ax c Hi 

b^ cos‘^ ax — sin^ ax 2abc ^ b cos ax — c si 

rfx _ 1 /c tan ax\ 

cos^ ax + sin^ ax abc V b / 

/ . „ 5 , X sin 4 ax 

sin^ ax cos^ ax dx = ^ ^ 

o oZ a 

r dx 1 . , 

I = _ jQg tan ax. 

J sin ax cos ax a 

/ -— — — — - — = - (tan ax — ctn ax). 
sin^ ax cos^ ax a 

/ sin^ax , If* i i 

ax = - —sin ax + log tan ( -ir + t ) 

cos ax a L V 2 4/ J 

/ cos^ ax , 1 r • i 

— ax = - cos ax + log tan • 

sin ax a L ^ 2 j 


tan ax 


)-7 


o J ^ sin 4 ax 

sin^ ax cos^ ax dx = ^ ^ 

o oZ a 

dx 1 , . 

= - log tan ax. 

sin ax cos ax a 


-r-i , — — — — = - (tan ax — ctn ax). 
sin^ ax cos^ ax a 


sin”^ ax cos’* ax dx = 


sin^'*~^ ax cos”^* ax 
a{m + n) 


— / sin’’*^' 

^ J 


^ ax cos’* ax dx, m, n> 0 . 


sin*” ax cos’* ax dx = 


sin’”'*"^ ax cos**"^ ax 
a(m + n) 


n - 1 r . 

i — / SI 

m + n J 


sin*" ax cos’*^^ m, n > 0. 


/ sin*” 
cos’* 


^ dx — sin’”'^^ ax 

ax a{n — l)cos’*~^ ax 


— 71 + 2 r jd 
71—1 J COl 


ax 


dx, m, n> 0, n 9 ^ 1. 
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3 f 

J sin’” 


— dx — — cos’*'^^ ax 

ax a{m — 1) 810 ”*-^ ax 


n — 2 r cos’^ 
— 1) J sin ’”“2 


dx, m, n, > 0, m 9 ^ 1. 


* cfe _ 1 1 

sin’” ax cos” ax a{n — 1) sin’”“^ ax cos”~^ ax 

, m + n — 2 /“ dx 


n-2 r 

- 1 ) J 


sin”* ax cos”“* ax 


dx ^ _ 1 1 

sin’” ax cos” ax a(m — 1) sin’” ax cos”~^ ax 

. m + n — 2 r dx 


n - 2 r 

- 1 ) J ' 


sin ^-2 ax cos” ax 


243 (Expand, divide, 

J cos aa. J cos ax 205). 


= / 


(1 — sin^ axY 


/"sin^+i aa: . _ C (1 - cos^ ax) "^. 
' J cosax ^ J cosax 

/ cos2”+i ax J r {1 — sin^ axY 

— ; dx = I ^ CO 

sm ax J sin ax 


~ dx, (Expand, divide, 

and use 190). 

-^"sin ax dx. (Expand, divide, 
and use 218). 


— — cos ax dx, (Expand, divide, 
sin ax ^ 

and use 217). 


Expressions Containing tan ax or ctn ax (tan ax= 1/ctn ax). 

247. J " tan u du = —log cos u, or log sec u, where u is any func- 
tion of X, 


248. / tan aa;rfx= —-log cos ax. 


249. / tan^ ax dx = - tan ax — x. 


). tan^ 


dx — tan^ ax + - log cos ax. 





251. J tan” ax dx = — tan”~^ ax — ^ tan””^ ax dx, 

ninteger>l. 

. J " ctn u du == log sin u, or —log esc u, where u is any func- 
tion of X. 

/ ctn2 axdx = f — = -- ctn ax — x. 

J tan^ ax a 


tion of X. 


253. / ctn^ ax dx = / — — = -- ctn ax — x. 
/ / tan^ ax a 


254. / ctn^ ax dx = — ^ ctn^ ax — - log sin ax. 

J 2a a 


255. [ ctn” axdx = f — ^ — = ctn”~^ ax 

J J tan” ax a (n — 1 ) 

— J* ctn”~ ^ax dx, n integer > 1. 

256 f c?x _ r ctn ax dx 
J b + c tan ax J b ctn ax + c 

~ fci a ax + c sin ax) J. 

/ dx __ Z' tan ax dx 
6 + c ctn ax J b tan ax + c 

= 7^4 — 7 fix — - log (c cos ax + b sin ax)!. 

L a J 

258. f — . sin axV b pos., b^c^. 

J V b+c tan^ax a V b — c V a / 

Expressions Containing sec ax = l/co8 ax or esc ax ~ 1/sin ax, 

259. J" sec u du = log (sec u + tan u) = log tan | 

where u is any function of x. 

260. sec ax dx = ^ log tan 
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261. / sec^ axdx = - tan ax. 

J a 


262. sec^ ax dx = 

/* « j 1 sin ax 

263. / sec” ax ax = —7 ^ — — -; 

J a{n — 1) cos”“iax 

+ ^ ^ sec”~2 aaj rfj;, n integer > !• 

264. CSC u du — log (esc u — ctn u) = log tan 

where u is any function of x. 

265. / CSC ax dx = ^ log tan ^• 

266. / csc^ ax dx ^ — - ctn ax. 

J « 

/* if axl 

267. ^ csc’^ ax dx = 2 ^- 1 — ctn ax esc ax + log tan 


266. / csc^ ax dx ^ — ctn ax. 

/ a 


CSC" 


ax dx= — 


1 cos ax 
a{n — 1) sin”“^ ax 


n-2 r „ . 

r / CSC””2 

n - I J 


axdxj n integer >1. 


Expressions Containing tan ax and sec ax or ctn ax and esc fix. 

269. J" tan u sec u du = sec a, where iz is any function of x. 

270. / tan aa; sec ax dx = ^ sec ax. 

271. / tan" cu; sec* ax dx = tan"+^ aa:, n — 1 . 

272. / tan ax sec"' axdx = — sec” ax, n 5 »^ 0. 

v/ an 

273. ^ ctn u CSC u du = — esc u, where u is any function of x. 


272. / tan ax sec"' axdx = — sec” ax,n9^0. 

J an 
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274. 

275. 

276. 

277. 

278. 

279. 

280. 

281. 

282. 

283. 

284. 

285. 

286 . 

287 . 


ctn ax CSC ax dx = — esc ax. 

a 


ctn" ax CSC* ax dx = ctn"+‘ ax, — 1 . 

a(n + Ij 


I ctn ax CSC” ax dx — esc" ax, n?^0. 

J an 

/ CSC* ax dx 1 , 

— 7 = — log ctn ax. 

ctn ax a 

Expressions Containing Algebraic and Trigonometric 

Functions. 


J' X sii 
^ x* si 


, 1 . 1 
sm ax dx = — , sin ax x cos ax. 


I x* sin ax dx = —;r sin ax + cos ax — cos ax. 

J a* a’ a 

7 ? sin ax dx = — :r sin ax 7 sin ax cos ax ^ cos ax, 

a^ a a^ 


J' X sii 

J' x^ si 
J * si 


sin^ ax dx = 

sin^ ax dx — 


3 ;* 

X sin 

2a.r 

cos 2ax 

4 

4a 


x^ 


J ^ 

i . ^ x cos 2ax 

f sm 2ax r 

4a" 

6 

Via 

8aV 

¥ “ 

/x» 

V4« 

.3x^ 

8aV 

1 sin 2ax 


\8a2 




8a2 16a^ 


cos 2ax. 


J* X sic 
J" x^ si 

J* ^ 

/ sin Q 

2 


.0 J X cos 3aa: sin 3aar 3a7 cos ax , 3 sin ax 

- —27 55i 


sin ax dx = — x” cos ax + 
a 


7/*-' 


cos ax dx, n > 0 . 


sin ax dx {axY , {axY 

—X '“-m + 5-rr 

sin ax dx _ — 1 sin ax . 

~ (m — 1) (jn 




cos ax dx 
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/ \ 1 

X COS ax dx = -r cos ax H — x sin ax. 
a2 a 

OOA #2 ^ 2 . , . 

289. / cos ax ax = - cos ax sm ax H sin ax. 


290. 




cos ax dx = 


(.'^a'^X" — 6) cos ax {aV — 6x) sin ax 
_1_ _ . 


f „ , x^ , X sin 2ax , cos 2ax 

291. lx cos2 ax ax = “ + — -| — - — 

4 4a Ha^ 


f 


292. / x^ cos^ ax 

293. 



+ 1 

.r^ 

1 

6 

Ua 

8a^ 

x^ 

+ 1 

p 

3x 

"8 

Via 



cos 2ax 
~4a2 


sin 2ax 

+ 


(il5 - iL) “ 


294. 

^ X COS'"’ ax dx 

X sin 3ax cos 3ax 

+ ' 

12a 


36a’' 

295. 

j' x” cos ax dx 

1 n • 

= - x” sin ax — 

- f 

X"" 

J 

a 


o J 


296. 

•J 

r cos ax dx _ 

/ X 

log ax — 

{axY 

2 • 2 ! 

{axY 
■^4-4 1 

2Q7 

r cos ax , 

1 

COS ax 


^-7 » ■ 

m dx ““ 

1 X” 

(m — 

1) 




4a 


cos 2ax. 


4a2 


sin ax cfx 


Expressions Containing Exponential and Logarithmic 

Functions. 

298. J' e“ du = e'‘ , where u is any function of x. 

299 / }f du = where u is any function of x. 

J log6 

300. J'd^dx = ^ e“^ 6“ 


dx = 


a log b 


301. J' xe^ dx = ^ {ax - 1), / dx = 


. - V / , , xb^^ b^ 




a log 6 a^Clogt)® 
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302. 

303. 

304. 

305. 

306. 

307. 

308. 

309. 

310. 

311. 

312. 

313 


x^e^^dx = -^(aV — 2ax + 2). 


J" af*e“® dx = ^ dx, n pos. 

/ pax 

x^e^^dx = — n(axy~^ + 71(71 — l)(ax)''”^ 

— n pos. integ. 

J" x^e~^^dx = — + 7i(axY~^ + 7i(n — l)(ax)’*’“^ 

+ . . . + nlj, 71 pos. integ. 


/ yy,nJ.ax *1 r 

dx = ^ ““ ^ ^ J dx, 71 pos. 


Z' j , , , (axY , (axy , 

J —dx^logx + ax +-^ + 3^ + 


[ax — log (6 + ce'^^)]. 


f - s4ri[- ^ + 1- 

/ 6 + V = 55 " ‘“S 

J b + ' 

fbe^^ + ce^ = ^ 


• 1 

I""; ^ + ce“®). 

6 + ' 


sin bx dx = - v", ~ sin bx — b cos bx). 
or + tr 


sin bx sin cx dx = 


e^^[(b — c) sin (b — c)x + a cos (b — c)x] 
2[a^ + (b — cy] 


gax[(fc ^ gjn ^ (.)x + a cos (6 + c)x] 

2[a2 + (6 + c)2] 
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r 

314. # e“ cos 6 a: dx = ^ (a cos 6 x + 6 sin 6 x). 




oi e f ax 7 ^ e“^[(6 — c) sin (fe — c)x + a cos (6 ~ c)x] 

315. / c®* cos bx cos cx ax = — ^ 77 — — 

2 [a 2 + {b - cY] 

c “®[(6 + c) sin (6 + c)x + a cos (6 + c)a:] 


+ 


2 [a 2 + {b + cY 


J' sir 


oi/r # flx ^ c®*[asin (6 — c^x — (6 -- c) cos (b — c)x] 

316. / 6 “^ sm cos cx ax = — ^ ^ z_J 

2 [a^ + (6 — cY\ 


+ 


e^^[a sin (b + c)x — {b + c) cos (b + c)x] 

2[a^~+'(b'TW\ 


317. ^ e®* sin bx sin (bx + c) dx = 

cos c [a cos (2bx + c) + 2b sin (2bx + c) ] 


2a 


2(a2 + 462) 


/ 


318. / 6 ®"" cos 6 a:: cos (bx + c) dx = 


cos c [a cos (26a: + c) + 26 sin (26a: + c) ] 
2a~~ 2 (a 2 + W) 


si 


319. / sin bx cos (bx + c) dx 


sin c c®* [a sin (2bx + c) — 2b cos (26a: + c) ] 
2^ 2(a2 + 462) 


'■/ 


320. / e®"*" cos bx sin ( 6 x + c) rfa: = 


sin c [a sin (2bx + c) — 26 cos (26a: + c)] 

+ 2(a2 + 462) 


/ a:c®* 

xe** sin 6 x dx = ^rqr^ 6 x - 6 cos 6 x) 


(a2 + 6“)* 


[(a^ — 62) sin bx — 2 ab cos 6 a:]. 
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322. / xe®* cos bx dx = (a cos bx + b sin 6a;) 


323. / cos" 6a; dx = 


(a 2 _|_ 52 ) 2 [(®* “ + 2 a6 sin 6a:]. 

e”* cos**~^ 6a; (a cos 6a; + nfe sin 6a; ) 

c®* sin""^ bx (a sin bx — nb cos bx) 


324. / sin" 6a; da; = 


m.f 

i25. / 




n(n — 1)6^ 

a2 + y 


^ax gin»^-2 ^2* 


325. / log ax dx = X log ax — a;. 


326. J' X log ax dx = Y 


327. x^ log ax dx = ~ log ax — ~ 

328. (log axy dx = a;(log ax)^ — 2x log ax + 2a;. 

329. J" (log ax;" dx = x (log ax)^ — n J' (log ax)"-^ dx, n pos. 

330. fa- log ax rfa; = a;”^» ] ’ n^-l. 

/ x"+^ m r 

x" (logax)"‘dx = ^;^qp-^(logax)"*~^--q-^ / x"(log ax)"^“^dx. 


331. / X" (logax)"»dx = ^;^-qp-^(logax) 


>•/ 


X 

- dx 

dx 

*- 1 

X log ax 

— 1' 

dx 



= log (log aa;). 


x(log azY (ra — 1) (log ax) 
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J (log ax)”' (m — 1) (log ax)”'^^^Tn — ij (log ax)”'~^' 
^ 5^/^’ y = (« + 1) log ax. 




(n 4- 1) log ax 


(n + 1)2 Oog ax)2 (n + 1)^ (log ax)’ 

2-2! 3-31 + • • •^• 


338 . r ^ 
J log ax 


= “l^log (log ax) + log ax + 


(log axy 
2 • 2 ! 
(log axY 


3-3! 


339. J' si 


sin (log ax) dx = ^ [sin (log ax) — cos (log ax)]. 


-•/> 


340. j cos (log ax) dx = ^ [sin (log ax) + cos (log ax) ]. 


341 . / 


1 1 I 

log bx dx = ~ log hx / — dx. 

d d> sJ X 


Expressions Containing Inverse Trigonometric Functions 


342. J* sin~^ ax dx = x sin ^ ax + ^ V 1 “* a^x^. 


343. (sin-1 ^xy dx ^ x (sin-' axf - 2x + ?\/l - sin-' ax. 


/ „2 ^ 

X sin-' ax dx = j sin-' ax - sin-' ax + - a’x’. 





345. 

346. 

347. 

348. 

349. 

350. 

351. 

352. 

353. 

354. 

355. 


X” sm~^ ax dx = — r-r sin~* ax 
n + I 




a:"+i dx 


z> n 9^ — 1. 


/— 


ax dx , 1 / X, , 1-3 , 

= “* + 2:^ + 2:4:5:5 




sin~^ ax — a log 


/ sin~^ ax dx 1 • , 1 1 + a/1 — a 

= sin~i ax — a log 

x^ X ax 

/ cos“^ ax dx = X cos~^ ax — - I — a^x^. 

a 

r 2 

/ (cos“^ ax)^ dx = a:(cos~^ axY — 2x — aV 


cos“^ ax dx = x cos~^ ax VI— 

a 


cos"’^ ax. 


/ X cos”^ ax dx = ~ cos“^ ax — t^„cos”^ ax — ^\/l — a^xK 
2 4a2 4a ^ 


X” COS”’ 


^ ax dx — — j— IT cos""^ ax 
n + 1 


/ cos“^ ax rfx TT , I 

— j — 2'“*' 


+ «f ,„..-i. 

^ \/l — aV 




1-3-5 

■2-4-6-7-7 


(ax)^ _ . . . , a^x^<l. 


cos~^ ax + a log 


/ cos“^ ax dx 1 , , , 1 + \/l — a^x^ 

= cos~^ ax + a log • 

x^ X ^ ax 

J* tan“^ ax dx = X tan'"^ ax — ^ log (1 + aV). 

f x^ tan-^ ax dx = — j -- " tan'^ ax f — 1. 

J n + l n + iyi + a^x^ 
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356 


^ f tan-» ax dx _ 1 a , A + aV\ 

’• J -- -tan ‘a* - 

• ctn-‘ ax dx = X ctn-i ax + ^ log (1 + a^x^). 

. fx- ctn- axdx== ctn-‘ ax + - 

360. y sec- ax & = X sec-^ ax — ^ log {ax + V — 1). 


357 


358 


359 


361 . 


J'x^ sec~ 


^ ax dx = 


n 4 - 1 


sec”^ ax ± 


1 / X" rfx , , 

I 1 / Ut^ ““ !• 

^ VaV ~ 1 


Use + sign when ^ < sec-^ ax <7r; — sign when 0 < sec-^ ax < 


I. CSC*“^ 

. J* x'^c^or 


ax dx ^ X csc“^ ax H — log (ax + \/ a*x^ — 1). 


^ ax dx = 


a + 1 


<isc~^ax dt 


1 X" c?x 

— — -r / — — z > — 1 . 

n + ly — 1 


Use + sign when 0 < csc“^ ax <-; — sign when ^ < csc”^ ax <0. 
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Definite Integrals 

364. if a>0; 0, ifa^O; ifa<0. 

365. J' af‘~^e~^dx = ^ J^log«^Jdx = r(n). 

r(n+i) = n-r(a), if n >0. r(2) = r(i) = i. 

r (n + 1 ) = n!, if n is an integer. T ( J ) = V’t. 

r(n)=n(n-l). Z(j) =Dy [ loger(y)]. 

Z(l) = -0.577216. 


366. 

367. 

368. 


369. 


/ g-ii . = r (n), z > 0. 

x^-'^dx 

i 0+-^ 

f^-dx = , 0 < n < 1. 

Jq i + X sin mr 


I sin" X dx = I cos" x dx 
J<i 


r(m)r(n) 
r (m + n) 


) 

J 

) 

1 • 3 • 5 • • • (n - 1) 
2 • 4 • 6 • • • rni 

2 . 4 • 6 • • • (n - 1) 
1 • 3 • 5 • 7 • • • n 



if n > — 1; 


• 2. if « is an even integer; 

• if n is an odd integer. 
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r • 

/ sm ax , TT .« 

W- -.-^ 

^OO 

J sm X cc 
•/ 0 a; 


rfx = 0, if a < — 1, or a > 1 ; 
== '-, if a = — 1, or a = 1 ; 

= I if -1< a<l. 


373. ^ sin^ ax dx = ^ cos* ax dx = ~ 

I^Tr/a i^TT 

374. I sin ax • cos ax dx — I sin ax • cos ax dx = 0. 

^0 c/o 

I^TT riT 

375. I sin ax sin bx dx — I cos a.x cos bx dx = 0, a?^6. 

•Jo Jo 

rir 2 ^ 

376. / sin ax cos bx dx = — ^ — rr» if a — 6 is odd: 

^0 a^ — l)^ 

= 0, if a — 6 is even. 

/ sin ax sin hx , 1 ^ , 

377. I dx = ^Tra, if a< b. 

Jo ^ ^ 

^ oo ^ a) 

378. y cos(x*) dx =J sin(x*)rfx = ^ 

m. f d. . it ax,. 


376. I sin ax cos 6x dx = — ^ — rr» if a — 6 is odd: 

= 0, if a — 6 is even. 

I sin ax sin bx , 1 ^ , 

377. I dx = nTra, if a< b. 


380. / of' ■ g-®* dx = 


r(a + 1) 


-I if n is a positive integer, a> 0. 


, 1 -3 -5 • ■ • (2ra — 1) It 

1. dx yj-- 
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383. 

384. 

385. 

386. 

387. 

388. 

389. 

300. 

391. 

392. 

393. 

394. 

395. 

396. 


e~^ sin X 


'o X 


dx = ctn~i a, a > 0. 


cos bx dx = —'’w- — 1 if a> 0. 

2a 


f^^dx = J^- 

Jo -s/x 

J dx = if a>0. 

I cos bx dx == . , > if a>0. 

Jo cl"" + 

/^OO 

/ e~“* sin bxdx = —.—r-rr’ if a> 0. 

^0 + 6* 

I = ctn ^ a, a > 0. 

c/ 0 ^ 

/ COS bx dx =— ^— » if a> 

Jo 2a 

J' (log xY dx = (— l)^-n!, n pos. integ. 

= - T- 

/ I / 1 + dx TT* 

y. •« “T 

£ '»s (f~f) 7- 

dx . — 


1+x 12 


: X 7 TT^ 

IF 


log „ 

/TF^ 2*og2. 


/o Vlog(l/x) 


= \/ir. 
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397. ^ log (log x)dx= e-* log a: rfx = 7 = 0.5772157 • • • . 

^ ![ 

398. log sin x dx= log cos x dx = — ^ loge 2. 

2 

' x log sin a: da: = — ^ • log.,2. 

0 Z 

I. (''« O’' * ■ 

401. £ (log^-'^A- VJ. 

402. £ X- log (1)“ * - . if "■+! >0. n+1 > 0. 

403. J' log (a±6 cos x) dx = irlog a^b. 

404. n]2EJl±l^±S21^ dx = xa 

Jo cos x 


405. 


406. 


Jo log X 
j'v dx 


dx = log 


1 “f" 6 
1 + a‘ 


a+6 cos X Va^—lf 
b 


407. 


f dx 


= - ifa>b >0. 

■-6* 

'(0 


COS“ 


a>b. 


408 


409 


r^- 

/ a + 6 cos X y'a'i — 6^ 

/* cos ax dx ^ ^.g-a^ if a > 0; = ^ e“, if a < 0. 
Jo 1 4- 2 -4 

j r°° co3xdx _ /^° sin x dx _ 

0 V ® Jo v'x V 2 
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410. 

411. 

412. 

413. 

414. 

415. 

416. 

417. 

418. 

419. 

420. 

421. 


dx = log -• 


f — dx = 1 

Jo X 

I tan~^ aa;— tan~^ ox 

Jo X 

J /,co 

j cos aa; — COS ^x ^ 

0 X ^ 


dx=|logf. 


cos ax — cos bx j , t 

dx = log “• 

X a 


ULJL, n 

a^cos^x + "" 2ab 


Jo (a^ cos^ x+b^ sin^ x.)^ 

j f (g — & cos x)dx ^ 

0 a^-‘2ab cos x+b^ — , i a 


T(a^+b^) 

4a3i3 


= if d^> b^; 
a 

if a = b. 


f ~ldx = lv^ 

'o 1+a:^ 4 

/~ V (i+») j, . 1 

'o X 1/ 


1+ i _i+ 

22 ^32 42 


e-*“ ^ x» 

— rfu=T + logx-x + ^ - 


^hercT =^limJl+J+|+...+|- 


2-2! 3-3! 4-41 

■f j-log t) = 0.5772157 •• 


COS XU J , , X^ , X^ X® , 

u «^«-T + logx ^2!'^ 4-41 ’ 

where y = 0.5772157 • • • . 


e*“ - e-*“ 


== ^ (® +3^!+5'll+ ■■■)* 


1-e-” . X* , x» x^ , 

u ® 2-21 3-31 4-41 ■* • 
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if K‘‘<1. 


423. / VI — sin^ x dx = Z 

Jo Z 

[>-(-; 




2Ki 

/l-3-5> 

-I 

\2i) 

3 

\2-4-6> 

) J 


424. /(*) = i Oo + fli cos + 02 cos + . . . 

c c 

+ 6i sin ^ + 62 sin + • • • , — c <®<+ c, 
where = \ . cos ^ • dx. 


/ +c 

fix) * sin cte. (Fourier Series) 

c ^ 


425. / e”""" cosh rfx = a>0, 

Jo a? - 62 


426. / sinh 6x rfx = -r^y a>0, 

Jo 0 


427. y xe"®"" sin bx dx = ^^2 _|, ^2)2 ^ a>0. 


/ — b^ 

428. ^ a;e~“* cos bx dx = ^^2 _[. ^2)2 ’ o>0. 
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429. 


430. 


431. 


432. 


433. 


434. 


I 

I 

f. 

L 

f. 

£ 


sin bx dx = 


26(3a2 - 62) 
(a2 + vy ’ 


a>0. 


J. 2 g-<M gQg 


2a (a2 — 362) 
(a2 + 62)2 ’ 


a>0. 


05^6““® sin bx dx = 


24a6(a2 - 62) 
(a2 + 62)^ ’ 


a>0. 


cos bx dx = 


6(a* — 6a262 + 6^) 

WTW ’ 


a>0. 


a-ng-ai gjQ fjj. gtj. 


i-nl [(a — i6)"+‘ — (a + i6)"+’] ^ . 

2(a2 + 62)”+i ’ 


J.ng-<II gos bx dx = 


n\ [(a — t 6)’'+2 _|. (a -)_ j6)’>+i] 
2 ( a 2 + 62)''+2 


a>0. 
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VIII, Vector Analysis 

149 . Definitions. Analytic Representation. A vector F is a 
quantity which is completely specified by a magnitude and a direction. 
A vector may be represented geometrically by a directed line segment 
V = OA, A scalar S is -a quantity which is completely specified 
by a magnitude. 

Let j, k represent three vectors of unit magnitude along the 
three mutually perpendicular lines OX, OY, OZ, respectively. Let 
F be a vector in space, and a, b, c the magnitudes of the projections 
of F along the three lines OX, OY, OZ, respectively. Then F may 
be repres ented by F = ai + bj + ck. The magnitude of F is 
1 F| = + \/a^ + b^ -{■ , and the direction cosines of F are such that 

cos a : cos : cos y = a : b : c. 

150 . Vector Sum F of n vectors. Let Fi, F2, • • • , Fn be n 

vectors given by Fi = Ui i + 61 j + Ci k, etc. Then the sum is 

F = Fi + F2 + • • • + F,i = (Ui + «2 + • • • + fln) i 

+ (^1 + 62 + * * • + bn) J + (ci + C2 + • • • + Cn) fc. 

151 . Product of a Scalar S and a Vector F. 

SF = (Sa)i + (Sb) j + {Sc)k, 

(Si + S2) F = Si F + S2 F. (Fi + F2) S = FiS + F2S. 

152 . Scalar Product of Two Vectors: Fi • F2. 

Fi • F2 = 1 Fi 1 1 F2 1 cos <t>, where <t> is the angle from Fi to F2. 

Fi • F2 = Ui CI2 + ^ + Cl C2 = F2 • Fi. Fi • Fi = [Fip. 

(Fi + F2) • F3 = Fi . F3 + F2 • F3. 

Fi . (F2 + F3) = Fi . F2 + Fi • F3. 

i»i=j*j = k*k = l. i»j=j*k = k*i = 0 . 

153 . Vector Product of Two Vectors: Fi X F2. 

Fi X F2 = 1 Fi I I F2 I sin 0 1 , where </> is the angle from Fi 
to F2 and 1 is a unit vector perpendicular to the plane of Fi and F2 
and so directed that a right-handed screw driven in the direction of 
1 would carry Fi into F2. 

Fi X F2 = - F2 X Fi = 

(6i C2 — b 2 Cl) i + {ci 02 — C2 Oi) j-h (ui 62 —02 61 )k. 
(Fi + F2) X F3 = Fi X F3 + F2 X F3. 

Vi X (F2 + F3) = Fi X F2 + Fi X F3. 

Fi X (F2 X F3) = F2 (Fi* F3) - F3 (Fi* F2). 

iXi=jXj = kXk== 0 , iXj = k, jXk=-i, k X i = j- 

Ui O2 O3 

Vi»(ViXVt) = {ViXVi)^V 3 = Vf{ViXVi) = [ViViVt]= 6, 626,. 

Cl C2 Cz 
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154. Differentiation of Vectors. F = a i + 6 / + c fe. If Fi, 
F 2 , * • * are functions of a scalar variable /, then 

(Fi + F, + ^ , where 

^(F..F.) = f‘.F. + F..f^. 

i X F.) = ^ X F. + F. X 


^*dr=rl~dr' K|F| is constant, F--^ = 0. 

grad S = V S ~ i + i + k, where S is a scalar. 
ax ay dz 

div F = V • F = (divergence of S). 

dx dydz 


curl F = rot F = 


i j k 

AAA 

dx dy dz 
a b c 


= V XV. 


J- JO VT,o , d^S , d^S 

divgradSsVS + ^. 

V" F = i v' a + jf i + /c c. 
curl grad S = 0. div curl = 0. 
curl curl F = grad div F — F. 

155. Green’s Theorem. Let F be a vector and F be a volume 
bounded by a surface S'. Then 

f ffiWFdV - fffvFdV . f/F-dS. 

(F) _ _ (F) (S) 

'where the integrations are to be carried out over the volume V and 
the surface S. 

156. Stoke’s Theorem. Let F be a vector and dr = dxi-{-dyj dzk, 
and S be a surface bounded by a simple closed curve C. Then 

y* F*dr= y" y curl F*dS=y J^^XV^dS. 
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PART TWO— TABLES 

Explanation of Tables 

Table I. Five-Place Common Logarithms of Numbers 
from 1 to 10,000. 

Definition of Logarithm. The logarithm x of the number N to 
the base b is the exponent of the power to which b must be raised 
to give N, That is, 

logft N = X or b^ = N. 

The number TV is positive and b may be any positive number except 1. 
Properties of Logarithms. 

(a.) The logarithm of a product is equal to the sum of the logarithms 
of the factors; thus, 

logft M • N = logi, M + logft TV. 

(b.) The logarithm of a quotient is equal to the logarithm of the nu- 
merator minus the logarithm of the denominator; thus, 

log,^=log»M-log, N. 

(c.) The logarithm of a power of a number is equal to the logarithm 
of the base multiplied by the exponent of the power; thus, 
logo = p • logs M, 

(d.) The logarithm of a root of a number is equal to the logarithm 
of the number divided by the index of the root; thus, 

log.^M"= j\og,M. 

Other properties of logarithms; 

logs 6 = 1 

logs 1 = 0 

iog» m = N 
Systems of Logarithms, 
logarithms in use; (1) the natural (Napierian or hyperbolic)^ 


Iog» ^ • log» M. 

9 

log, N = log„ N ■ log, a = 

= N. 

There are two common systems of 
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system which uses the base e = 2.71828***; (2) the common 
(Briggsian) system which uses the base 10. 

We shall use the abbreviation* log N = logic N in this section. 
Unless otherwise stated, tables of logarithms are always tables of 
common logarithms. 

Characteristic of a Common Logarithm of a Number, Every 
real positive number has a real common logarithm such that if a < b, 
log a < log 6. Neither zero nor any negative number has a real 
logarithm. 

A common logarithm, in general, consists of an integer, which is 
called the characteristic, and a decimal (usually endless) which is 
called the mantissa. The characteristic of any number may be de- 
termined from the following rules. 

Rule I. The characteristic of any number greater than 1 is one less 
than the number of digits before the decimal point. 

Rule II. t The characteristic of a number less than 1 is found by 
subtracting from 9 the number of ciphers between the decimal point 
and the first significant digit, and writing -10 after the result. 

Thus the characteristic of log 936 is 2; the characteristic of 9.36 
is 0; of log 0.936 is 9 -10; of log 0.00936 is 7 -10. 

Mantissa of a Common Logarithm of a Number, An impor- 
tant consequence of the use of base 10 is that the mantissa of a 
number is independent of the position of the decimal point. Thus 
93,600, 93.600, 0.000936, all have the same mantissa. Hence in Tables 
of Common Logarithms only mantissas are given. This is done 
in Table I. A five place table gives the values of the mantissa cor- 
rect to five places of decimals. 

To Find the Logarithm of a Given Number N, By means of 
Rules I and II determine the characteristic. Then use Table I to 
find mantissa. 

To find mantissa when the given number (neglecting decimal 
point) consists of four, or less, digits (exclusive of ciphers at the be- 
ginning or end), look in the column marked N for the first three 
significant digits and pick the column headed by the fourth digit — 
the mantissa is the number appearing at the intersection of this row 
and column. Thus to find the logarithm of 64030, first note (by 

• Note, however, that log N ^ log<;7Vis used in the Table of Integrals. 

t Some writers use a dash over the characteristic to indicate a negative value: for example, 
log .004657 » 7.66811-10 = 3.66811. 
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Rule I) that the characteristic is 4. Next in Table J, find 640 in 
column marked N and opposite it in column 5 is the desired man- 
tissa, .80638. Hence log 64030 = 4.80638. Likewise, log 0.0064030 
= 7.80638 - 10; log 0.64030 = 9.80638 -10. 

Interpolation. The mantissa of a number of more than four 
significant figures can be found approximately by assuming that the 
mantissa varies directly as the number in the small interval not 
tabulated. Thus if N has five digits (significant), and / is the fifth 
digit of N, the mantissa of N is 

m = mi + ^ ^rtii - 

where mi is the mantissa corresponding to the first four digits of N, 
m 2 is the next larger mantissa in the table, (m 2 — mi) is called 
a tabular difference. The proportional part of the difference m 2 —mi 
is called the correction. These proportional parts are printed 
without zeros at the right-hand side of each page as an aid to mental 
multiplications. 

For example, find log 64034. Here / = 4. From the table we see 
mi = .80638, m 2 = . 80645, whence m = .80638 + (4/10) (.00007), 
log 64034 = 4 + m = 4.80641. 

To Find the Number N when its Logarithm is Known. (The 

number N whose logarithm is k is called the anti logarithm of k.) 

Case 1. If the mantissa m is found exactly in the Table I, join 
the figure at the top of the column containing m to the right of the 
figures in the column marked N and in the same row as m, and place 
the decimal point according to the characteristic of the logarithm. 

Case 2. If the mantissa m is not found exactly in the table, 
interpolate as follows: find the next smaller mantissa mi to m; 
the first four significant digits of N correspond to the mantissa mi, 
and the fifth digit / equals the nearest whole number to 

/ = 10 

\m2 — mi/ 

where m 2 is the next larger mantissa to m appearing in table. Then 
locate the decimal point according to the characteristic. 

The decimal point may be located by means of the following rules: 

Rule III. If the characteristic of the logarithm is positive (then the 
mantissa is not followed by -10), begin at the left^ count digits one more 
than the characteristic, and place the decimal point to the right of 
the last digit counted. 
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Rule IV. If the characteristic is negative (then the mantissa will be 
preceded by an integer n and followed by -10), prefix (9~n) ciphers, 
and place the decimal point to the left of these ciphers. 

Illustrations of the Use of Logarithms. 

Example 1. Given log x = 2.91089, find x. The mantissa 91089 
appears in the table. Join the figure 5 which appears at the top 
of the column to the right of the number 814 in the column N, 
giving the number 8145. By Rule III, the decimal point is placed 
to the right of 4, thus giving x = 814.5. 

Example 2. Given log x = 2.34917, find x. The mantissa 
m = .34917 does not appear in the table. The next smaller and 
next larger mantissas are mi and m 2 , 

mi = .34908, m = .34917, m 2 = .34928. 

The first four digits of N, corresponding to m i, are 2234 and the fifth 
digit is the nearest whole number (5) to 

By Rule III, we locate decimal point, thus giving x = 223.45. 

Example^, Find x = (396.21) (.004657) (21.21). 
log 396.21 = 2.59792 
log. 004657 = 7.66811 -10 
log 21.210 = 1.32654 (add) 

log X = 11 . 59257 -10, X = 39 . 135. 


Example 4. 


Find X 


396.21* 

24.3 


log 396.21 = 2.59792 

log 24.3 = 1.38561 (subtract) 

logx = 1.21231, X = 16.305. 


Example 5. Find x = (3. 5273 )^ 

log 3.5273 = 0.54745 

^ (multiply) 

log X = 2.18980, X = 154.81. 


* Some writers use cologarilhms. The cologarithm of a number N is the negative of the logarithm 
of TV; i. e., oolog N “ 10.00000 — log N — 10. Adding the cologarithm is equivalent to subtract* 
ing the logarithixi. Thus in our example, colog 24.3 « (10.00000—1.38561) — 10 = 8.61439-10, 
log 396.21 - log 24.3 - log 396.21 -|- colog 24.3 = 2.59792 + 8.61439-10 » 11.21231-10 - anti 
log 14.305. 
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Example 6. Given log x = -2. 23653, to find *. To convert 
this logarithm to one with a positive mantissa, add algebraically 
-2 . 23653 to 10 . 00000-10. Thus 

10.00000-10 

-2,23 653 

log X = 7.76347-10, whence x = 0.0058006. 
Example 7. Find x= -^.04657. 

logx = i log (.04657), 

= i(8. 66811-10) = H-1-33189), 
log X = -0.44396 = 9.55604-10, x = 0.35978. 

. or 

logx = J(8. 66811-10) = K28. 66811-30) 
log X = 9.55604-10, x = 0.35978. 


Example 8. 


Find 


1 

^ 21 . 210 ' 


log X = log 1 — log 21.210 

log 1 = 10.00000-10 

log 21.210 = 1.32654 (subtract) 

log X = 8.67346-10, x = 0.047148. 


Table !!• Seven-place Common Logarithms of Numbers^ 

This table gives seven-place logarithms for numbers of five signifi- 
cant figures from 10000 to 12000. 

Table III. Important Constants. This table gives the values 
and logarithms of a number of important constants. 


Table IV. Common Logarithms of Trigonometric Functions. 

In this table, the logarithmic values of the sine, cosine, tangent, and 
cotangent of angles at intervals of one minute from 0° to 90° are given. 
Since log sec A = — log cos A and log esc A = — log sin A, log sec A 
and log CSC A are omitted. For angles between 0° and 45°, the number 
of the degrees and the name of the trigonometric function are read 
at the top of the page and the number of minutes in the left-hand column. 
The corresponding information for angles between 45° and 90° is found 
at the bottom of the page and in the right-hand column. 

The arrangement and the principles of interpolation are similar 
to those given in the explanation for Table I. The —10 portion of the 
characteristic is not printed in the table but must be written down 
whenever such a logarithm is used, except in the cases of the tan between 
45° and 90°, and the ctn between 0° and 45°. 
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While the logarithmic values of the trigonometric functions may 
be interpolated to the nearest second, interpolation for the logarithms 
of the sine and tangent of small angles from 0° to 3° and for the log- 
arithms of the cosine and cotangent of angles from 87° to 90° is not 
accurate. Table IVa should be used in these cases. 

Table IVa gives 

S = log sin A — log A' and T = log tan A — log A', 
where A is the given angle and A' is the number of minutes in A, 
"for values of A from 0° to 3°. Then 

log sin A = log A' + S and log tan A = log A' + T. 

Likewise, 

log cos A = log (90° — A )' + aS and log ctn A = log (90° — A )' + T. 
for values of A from 87° to 90°, the S and T corresponding to 
(90° -A)'. 

For the functions of angles greater than 90°, use the relations given 
in §57. 

Tables of proportional parts are provided in Tables IV which may 
be used in the interpolation of logarithmic values of the functions 
between 4° and 86°. 

Example 1. Find log sin 21°13'26". 

Turn to the page having 21° at the top. In the row having 13 on 
the left, find in the column marked “L Sin” at the top log sin 21°13' 
= 9.55858 -10. (The -10 portion of the characteristic is omitted 
in the table. ) The tabular difference is 33 and is given in the column 
marked “d”. In the table of proportional parts for 33, the correc- 
tion for 20" is 11.0 and for 6" is 3.3. These two corrections must 
be added to the value of log sin 21°13'. Hence log sin 21°13'26" = 
9.55872 -10. 

Example 2. Find log ctn 56°23'37". 

On the page having 56° at the bottom, and in the row having 23 
on the right, find in the column marked “L Ctn” at the bottom, log 
cot 56° 23' = 9.82270 -10. The tabular difference is 27 and is given 
in the column marked “c.d.” In the table of proportional parts for 
27, we obtain 17 as the correction for 37". Since the logarithmic 
value of the cotangent decreases as the angle increases from 0° to 
90°, this correction for 37" must be subtracted from log ctn 56°23'. 
Hence log ctn 56°23'37" = 9.82253 -10. 

Example 3. Find the acute angle A, if log tan A = 9.67341-10. 

The tabulated value of the logarithm of the tangent just smaller 
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than 9 . 67341-10 is 9 . 67327 - 10. This corresponds to 25®14'. The 
difference between 9.67341-10 and 9.67327-10 is 14 and the tabular 
difference to be used is 33. In the proportional parts table for 33, 
we find the largest value less than 14 is 11.0, which corresponds to 
20". The difference 14 — 11.0 = 3.0, which corresponds to 5". 
Hence, 25" is the approximate correction and A = 25°14'25". 

Example 4. Find the acute angle A, if log cos A = 9.89317 - 10. 

The value of the logarithm of the cosine decreases as the angle 
increases from 0® to 90®. Hence we must find in the column marked 
“L Cos” a value just larger than 9.89317-10. This value is 
9.89324 -10 and corresponds to 38®33'. The difference between 
9.89324 -10 and 9.89317-10 is 7, and the tabular difference is 10. 
From the table of proportional parts we see that the largest value 
just smaller than 7 is 6.7, which corresponds to 40". The difference 
7 — 6.7 = 0.3, which corresponds to 2". Hence the correction is 
42", approximately. Therefore A = 38®33'42". 

Example 5. Find log sin 0®35'30". 

Convert 35'30" to minutes. In table IVa, column A, we find for 
35.5 minutes, S = 6.46372-10. By Table I, log 35.5 = 1.55023. 
Hence, log sin 0®35'30" = log 35.5 + S 

= 1.55023 + 6.46372- 10 = 8.01395 - 10. 

Table V. Natural Trigonometric Functions. This table 
gives the values of the sine, cosine, tangent, and cotangent at inter- 
vals of one minute from 0® to 90®. The method of interpolation is 
similar to that given in the explanation of Table IV. 

The following tables are self-explanatory: Table VI. Decimal 
Equivalents of Common Fractions. — Table VII. Minutes and Sec^ 
onds to Decimal Parts of a Degree. — Table VIII. Natural Trigo- 
nometric Functions for Decimal Fractions to a Degree. — Table IX. 
Common Logarithms of Functions in Radian Measure. — Table X. 
Degrees, Minutes, and Seconds to Radians. — Table XI. Natural 
Trigonometric Functions in Radian Measure. — Table XII. Radians 
to Degrees, Minutes and Seconds. — Table XIII. Table of Powers and 
Roots. The square, cube, square root, and cube root of n are given for 
each integer n from 1 to 999. — Table Xllla. This table gives 1000 
times the reciprocal of n; the circumference and area of a circle of di- 
ameter n, for n = 1 to 999. 
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Table XIV. Natural Logarithms. This table gives the log- 
arithms of N to the Naperian base e (= 2.71828...) foi 
equidistant values of N from 0.00 to 10.09 and from 10 to 
1109. For values of TV greater than 1109, use the formula logelOTV 
= logeiV + log JO = logeN + 2.30258509, or the formula 
log,iV = (log JO) (logic A^) =2.30258509 (logic AT). 

Table XY. Values and Logarithms of Exponential and 
Hyperbolic Functions. This table gives the values of e*, sinh 
cosh tanh x, and the common logarithms of sinh x, and 
cosh X for values of x equally spaced from 0.00 to 3.00 and for 
certain vsJues of x from 3.00 to 10 . 00. The common logarithm of 
may be found by the relation logic = -logic = colog x. 
To find logic tanh x^ use logic tanh x = logic sinh x -logic cosh x. 
This table may be extended indefinitely by means of Table XVI, 
since logic ^ = Mx. 

Table XVI. Multiples of M and 1/M. The purpose of this 
table is to facilitate the multiplication of a number A^ by M and 
1/M. This occurs whenever it is desired to change from common 
logarithms to natural logarithms, and conversely. Thus 

logic X = {\oge x) (logic e) = M • loge x; loge x = logic X/M. 
These multiples are also required in 

logic e* = Mx, loge (10” -x) = loge a: + n(l/M), 
and in the approximate formulae 

logic = ^x-M and 10=^* = 1=*= (1/M)x. 

The following tables are self-explanatory: Table XVII. 
Logarithms of Primes. — Table XVIII. Common Logarithms of 
Gamma Functions. — Table XIX. Compound Interest (See §19). 
— ^Table XX. Compound Discount (See §20). — Table XXI. 
Amount of an Annuity (See §23). — ^Table XXII. Present Value of 
an Annuity (See §24). — Table XXIIL Logarithms for Interest 
Computations. — Table XXIV. American Experience Mortality 
Table. — Table XXV. Logarithms of Factorial n , — Table XXVa. 
Binomial Coefficients. — Table XXVb. Probability Functions. — Table 
XXVc. Factors for Computing Probable Errors. — Table XXVI. Com- 
plete Elliptic Integral. — Table XXVII. Four-place Common Log- 
arithms of Trigonometric Functions. — Table XXVIII. Four-place 
Natural Trigonometric Functions. — Table XXIX. Four-place Com- 
mon Logarithms of Numbers. — ^Table XXX. Four-place Common 
Anti-logarithms of Numbers. 
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Table I 

LOGARITHMS OF NUMBERS 
100 — 150 


N. 

L. 0 

1 

2 

3 

100 

00 000 

043 

087 

130 

101 

432 

475 

518 

561 

102 

860 

903 

945 

988 

103 

01 284 

326 

368 

410 

104 

703 

745 

787 

828 

105 

02 119 

160 

202 

243 

106 

531 

572 

612 

653 

107 

938 

979 

*019 

*060 

108 

03 342 

383 

423 

463 

109 

743 

782 

822 

862 

110 

04 139 

179 

218 

258 

111 

532 

571 

610 

650 

112 

922 

961 

999 

*038 

113 

05 308 

346 

385 

423 

114 

690 

729 

767 

805 

115 

06 070 

108 

145 

183 

116 

446 

483 

521 

558 

117 

819 

856 

893 

930 

118 

07 188 

225 

262 

298 

119 

555 

591 

628 

664 

120 

918 

954 

990 

*027 

121 

08 279 

314 

350 

386 

122 

636 

672 

707 

743 

123 

991 

*026 

*061 

*096 

124 

09 342 

377 

412 

447 

125 

691 

726 

760 

795 

126 

10 037 

072 

106 

140 

127 

380 

415 

449 

483 

128 

721 

755 

789 

823 

129 

11 059 

093 

126 

160 

130 

394 

428 

461 

494 

131 

727 

760 

793 

826 

132 

12 057 

090 

123 

156 

133 

385 

418 

450 

483 

134 

710 

743 

775 

808 

135 

13 033 

066 

098 

130 

136 

354 

386 

418 

450 

137 

672 

704 

735 

767 

138 

988 

*019 

*051 

*082 

139 

14 301 

333 

364 

395 

140 

613 

644 

675 

706 

141 

922 

953 

983 

*014 

142 

15 229 

259 

290 

320 

143 

534 

564 

594 

625 

144 

836 

866 

897 

927 

145 

16 137 

167 

197 

227 

146 

435 

465 

495 

524 

147 

732 

761 

791 

820 

148 

17 026 

056 

085 

114 

149 

319 

348 

377 

406 

150 

609 

638 

667 

696 

TT 

l! (T 

1 

2 

3 


4 

5 

6 

7 

173 

217 

260 

303 

604 

647 

689 

732 

*030 

*072 

*115 

*157 

452 

494 

536 

578 

870 

912 

953 

995 

284 

325 

366 

407 

694 

735 

776 

816 

*100 

*141 

*181 

*222 

503 

543 

583 

623 

902 

941 

981 

*021 

297 

336 

376 

415 

689 

727 

766 

805 

*077 

*115 

*1 54 

*192 

461 

500 

538 

576 

843 

881 

918 

956 

221 

258 

296 

333 

595 

633 

670 

707 

967 

*004 

*041 

*078 

335 

372 

408 

445 

700 

737 

773 

809 

*063 

*099 

*135 

*171 

422 

458 

493 

529 

778 

814 

849 

884 

*132 

*167 

*202 

*237 

482 

517 

552 

587 

830 

864 

899 

934 

175 

209 

243 

278 

517 

551 

585 

619 

857 

890 

924 

958 

193 

227 

261 

294 

528 

561 

594 

628 

860 

893 

926 

959 

189 

222 

254 

287 

516 

548 

581 

613 

840 

872 

905 

937 

162 

194 

226 

258 

481 

513 

545 

577 

799 

830 

862 

893 

*114 

*145 

*176 

*208 

426 

457 

489 

520 

737 

768 

799 

829 

*045 

*076 

*106 

*137 

351 

381 

412 

442 

655 

685 

715 

746 

957 

987 

*017 

*047 

256 

286 

316 

346 

554 

584 

613 

643 

850 

879 

909 

938 

143 

173 

202 

231 

435 

464 

493 

522 

725 

754 

782 

811 

4 

5 

6 

7 


8 

9 

I Proportional parts 

346 

389 


44 

43 

42 

775 

817 

1 

4.4 

4.3 

4.2 

*199 

*242 

2 

8.8 

8.6 

8.4 

620 

662 

3 

13.2 

12.9 

12.6 

*036 

*078 

4 

17.6 

17.2 

16.8 

449 

490 

5 

22.0 

21.5 

21 .0 

857 

898 

6 

26.4 

25.8 

25.2 

*262 

*302 

7 

30.8 

30.1 

29.4 

663 

703 

8 

35.2 

34.4 

33.6 

*060 

*100 

9 

39.6 

38.7 

37.8 

454 

493 


41 

40 

39 

844 

883 





*231 

*269 

1 




614 

652 

2 

8.2 

8.0 

7.8 

994 

*032 


12.3 

12.0 

11.7 



4 

16.4 

16.0 

15.6 

371 

408 





744 

781 

5 

20.5 

20.0 

19.5 

*115 

*151 

6 

24,6 

24.0 

23.4 

482 

518 

7 

28.7 

28.0 

27.3 

846 

882 

6 

32.8 

32.0 

31.2 



9 

36.9 

36.0 

35.1 

*207 

*243 





565 

600 


38 

37 

36 

920 

955 

1 

3.8 

3.7 

3.6 

*272 

*307 

2 

7.6 

7.4 

7.2 

621 

656 

3 

11.4 

11.1 

10.8 



4 

15.2 

14.8 

14.4 

968 

*003 





312 

346 

5 

19.0 

18.5 

18.0 

653 

687 

6 

22.8 

22.2 

21.6 

992 

*025 

7 

26.6 

25.9 

25.2 

327 

361 

8 

30.4 

29.6 

28.8 



9 

34.2 

33.3 

32.4 

661 

694 





992 

*024 


35 

34 

33 

320 

352 

1 

3.5 

3.4 

3.3 

646 

678 

2 

7.0 

6.8 

6.6 

969 

*001 

3 

10.5 

10.2 

9.9 



4 

14.0 

13.6 

13.2 

290 

322 





609 

640 

5 

17.5 

17.0 

16.5 

925 

956 

6 

21 .0 

20.4 

19.8 

*239 

*270 

7 ' 

24.5 

23.8 

23.1 

551 

582 

« 

28.0 

27.2 

26.4 



9i 

31 .5 

30.6 

29.7 

860 

891 





*168 

*198 





473 

503 


32 

31 

30 

776 

806 

1 

3.2 

"■ 3 T 1 

“rb 

*077 

*107 

2 

6.4 

6.2 

6.0 



3 

1 9.6 

9.3 

9.0 

376 

406 

4 

12.8 

12.4 

12.0 

673 

702 





967 

997 

5 

16.0 

15.5 

15.0 

260 

289 

6 

19.2 

18.6 

18.0 

551 

580 

7 

22.4 

21.7 

21.0 



8 

25.6 

24.8 

24 .0 

840 

869 

9 

28.8 

27.9 

27.0 

8 

9 

Proportional parts 


,00000 — .17869 






fat* lot 


LOGARITHMS OF NUMBERS 
150 — 200 



17 609 — .30 298 











Tahlm 1 


Page lOT 


LOGARITHMS OF NUMBERS 
200 — 250 


N. 

L. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 


200 

30 

103 

125 

146 

168 

190 

211 

233 

255 

276 

298 

22 21 

201 


320 

341 

363 

384 

406 

428 

449 

471 

492 

514 



202 


535 

557 

578 

600 

621 

643 

664 

685 

707 

728 


4.4 4.2 

203 


750 

771 

792 

814 

835 

856 

878 

899 

920 

942 



204 


963 

984 

*006 

*027 

*048 

*069 

*091 

*112 

*133 

*154 

4 

8.8 8.4 

205 

31 

175 

197 

218 

239 

260 

281 

302 

323 

345 

366 

5 

11.0 10.5 

206 


387 

408 

429 

450 

471 

492 

513 

534 

555 

576 

7 


207 


597 

618 

639 

660 

681 

702 

723 

744 

765 

785 



208 


806 

827 

848 

869 

890 

911 

931 

952 

973 

994 



209 

32 

015 

035 

056 

077 

098 

118 

139 

160 

181 

201 




210 


222 

243 

263 

284 

305 

325 

346 

366 

387 

408 



211 


428 

449 

469 

490 

510 

531 

552 

572 

593 

613 



212 


634 

654 

675 

695 

715 

736 

756 

777 

797 

818 

1 

2.0 

213 


838 

858 

879 

899 

919 

940 

960 

980 

*001 

*021 

2 

4.0 

214 

33 041 

062 

082 

102 

122 

143 

163 

183 

203 

224 

3 

4 

6.0 

8.0 

215 


244 

264 

284 

304 

325 

345 

365 

385 

405 

425 

5 

10.0 

216 


445 

465 

486 

506 

526 

546 

566 

586 

606 

626 


12.0 

217 


646 

666 

686 

706 

726 

746 

766 

788 

806 

826 


14.0 

218 


846 

866 

885 

905 

925 

945 

965 

985 

*005 

*025 

8 

16.0 

219 

34 

044 

064 

084 

104 

124 

143 

163 

183 

203 

223 


18.0 

220 


242 

262 

282 

301 

321 

341 

361 

380 

400 

420 



221 


439 

459 

479 

498 

518 

537 

557 

577 

596 

616 


19 

222 


635 

655 

674 

694 

713 

733 

753 

772 

792 

811 

> 

1.9 

223 


830 

850 

869 

889 

908 

928 

947 

967 

986 

*005 

2 

3.8 

224 

35 025 

044 

064 

083 

102 

122 

141 

160 

180 

199 

3 

5.7 

225 


218 

238 

257 

276 

295 

315 

334 

353 

372 

392 

5 

9.5 

226 


^11 

430 

449 

468 

488 

507 

526 

545 

564 

583 

« 

11.4 

227 


603 

622 

641 

660 

679 

698 

717 

736 

755 

774 

7 

13.) 

228 


793 

813 

832 

851 

870 

889 

908 

927 

946 

965 

8 

15.2 

229 


984 

*003 

*021 

*040 

*059 

*078 

*097 

*116 

*135 

*154 

9 

17.1 

230 

36 

173 

192 

211 

229 

248 

267 

286 

305 

324 

342 



231 


361 

380 

399 

418 

436 

455 

474 

493 

511 

530 


18 

232 


549 

568 

586 

605 

624 

642 

661 

680 

698 

717 

t 

1.8 

233 


736 

754 

773 

791 

810 

829 

847 

866 

884 

903 

2 


234 


922 

940 

959 

977 

996 

*014 

*033 

*051 

*070 

*088 

3 

5 w 4 

235 

37 

107 

125 

144 

162 

181 

199 

218 

236 

254 

273 

4 

5 

7.2 

9.0 

236 


291 

310 

328 

346 

365 

383 

401 

420 

438 

457 

6 

10.8 

237 


475 

493 

511 

530 

548 

566 

585 

603 

621 

639 

7 

12.6 

238 


658 

676 

694 

712 

731 

749 

767 

785 

803 

822 

• i 

14.4 

239 


840 

858 

876 

894 

912 

931 

949 

967 

985 

*003 


1 16.2 

240 

38 

021 

039 

057 

075 

093 

112 

130 

148 

166 

184 



241 


202 

220 

238 

256 

274 

292 

310 

328 

346 

364 


17 

242 


382 

399 

417 

435 

453 

471 

489 

507 

525 

543 



243 


561 

578 

596 

614 

632 

650 

668 

686 

703 

721 

1 

1 .7 

244 


739 

757 

775 

792 

810 

828 

846 

863 

881 

899 

2 

3 

3.4 

5.1 

245 


917 

934 

952 

970 

987 

*005 

*023 

*041 

*058 

*076 

4 

6.8 

246 

39 

094 

111 

129 

146 

164 

182 

199 

217 

235 

252 

5 

8.5 

247 


270 

287 

305 

322 

340 

358 

375 

393 

410 

428 

6 

10.2 

248 


445 

463 

480 

498 

515 

533 

550 

568 

585 

602 

7 


249 


620 

637 

655 

672 

690 

707 

724 

742 

759 

777 

8 

9 

13 6 

15.3 

250 


794 

811 

829 

846 

863 

881 

898 

915 

933 

950 



N. 

L~ 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional parts | 


.30 103 — .39 950 





Pagj! lOS 


LOGARITHMS OF NUMBERS 
250 — 300 


N. 

L. 0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional partsj 

250 

39 794 

811 

829 

846 

863 

881 

898 

915 

933 

950 


18 

251 

967 

985 

*002 

*019 

*037 

*054 

*071 

*088 

*106 

*123 


— 

252 

40 140 

157 

175 

192 

209 

226 

243 

261 

278 

295 

1 

1 .8 

253 

312 

329 

346 

364 

381 

398 

415 

432 

449 

466 

2 

3.6 

254 

483 

600 

518 

535 

552 

569 

586 

603 

620 

637 

3 

5.4 

255 

654 

671 

688 

705 

722 

739 

756 

773 

790 

807 

5 

9.0 

256 

824 

841 

858 

875 

892 

909 

926 

943 

960 

976 

6 

10.8 

257 

993 

*010 

*027 

*044 

*061 

*078 

*095 

*111 

*128 

*145 

7 

12.6 

258 

41 162 

179 

196 

212 

229 

246 

263 

280 

296 

313 

8 

14.4 

259 

330 

347 

363 

380 

397 

414 

430 

447 

464 

481 

9 

16.2 

260 

497 

514 

531 

547 

564 

581 

597 

614 

631 

647 


17 

261 

664 

681 

697 

714 

731 

747 

764 

780 

797 

814 


— 

262 

830 

847 

863 

880 

896 

913 

929 

946 

963 

979 

1 

1.7 

263 

996 

*012 

*029 

*045 

*062 

*078 

*095 

*111 

*127 

*144 

2 

3.4 

264 

42 160 

177 

193 

210 

226 

243 

259 

275 

292 

308 

3 

5-1 

265 

325 

341 

357 

374 

390 

406 

423 

439 

455 

472 

5 

8.5 

266 

488 

504 

521 

537 

553 

570 

586 

602 

619 

635 

6 

10.2 

267 

651 

667 

684 

700 

716 

732 

749 

765 

781 

797 

7 

11 .9 

268 

813 

830 

846 

862 

878 

894 

911 

927 

943 

959 

8 

13.6 

269 

975 

991 

*008 

*024 

*040 

*056 

*072 

*088 

*104 

*120 

9 

15.3 

270 

43 136 

152 

169 

185 

201 

217 

233 

249 

265 

281 


l 6 

271 

297 

313 

329 

345 

361 

377 

393 

409 

425 

441 




272 

457 

473 

489 

505 

521 

537 

553 

569 

584 

600 

1 

1.6 

273 

616 

632 

648 

664 

680 

696 

712 

727 

743 

759 

2 

3.2 

274 

775 

791 

807 

823 

838 

854 

870 

886 

902 

917 

3 

4.8 

275 

933 

949 

965 

981 

996 

*012 

*028 

*044 

*059 

*075 

S 

8.0 

276 

44 091 

107 

122 

138 

154 

170 

185 

201 

217 

232 

6 

9.6 

277 

248 

264 

279 

295 

311 

326 

342 

358 

373 

389 

7 

11.2 

278 

404 

420 

436 

451 

467 

483 

498 

514 

529 

545 

8 

12.8 

279 

660 

576 

592 

607 

623 

638 

654 

669 

685 

700 

9 

1 14.4 

280 

716 

731 

747 

762 

778 

793 

809 

824 

840 

855 


15 

281 

871 

886 

902 

917 

932 

948 

963 

979 

994 

*010 



282 

45 025 

040 

056 

071 

086 

102 

117 

133 

148 

163 

1 

1.5 

283 

179 

194 

209 

225 

240 

255 

271 

286 

301 

317 

2 

3.0 

284 

332 

347 

362 

378 

393 

408 

423 

439 

454 

469 

3 

4.5 

285 

484 

500 

515 

530 

545 

561 

576 

591 

606 

621 

5 

7.5 

286 

637 

652 

667 

682 

697 

712 

728 

743 

758 

773 

6 

9.0 

287 

788 

803 

818 

834 

849 

864 

879 

894 

909 

924 

7 

10.5 

288 

939 

954 

969 

984 

*000 

*015 

*030 

*045 

*060 

*075 

8 

12.0 

289 

46 090 

105 

120 

135 

150 

165 

180 

195 

210 

225 

9 

13.5 

290 

240 

255 

270 

285 

300 

315 

330 

345 

359 

374 


14 

291 

389 

404 

419 

434 

449 

464 

479 

494 

509 

523 




292 

• 538 

553 

568 

583 

598 

613 

627 

642 

657 

672 

1 

1.4 

293 

687 

702 

716 

731 

746 

761 

776 

790 

805 

820 

2 

2.8 

294 

835 

850 

864 

879 

894 

909 

923 

938 

953 

967 

3 

4.2 

295 

982 

997 

*012 

*026 

*041 

*056 

*070 

*085 

*100 

*114 

5 

7.0 

296 

47 129 

144 

159 

173 

188 

202 

217 

232 

246 

261 

6 

8.4 

297 

276 

290 

305 

319 

334 

349 

363 

378 

392 

407 

7 

9.8 

298 

422 

436 

451 

465 

480 

494 

509 

524 

538 

553 

8 

11.2 

299 

567 

582 

596 

611 

625 

640 

654 

669 

683 

698 

9 

12.6 

m 

712 

727 

741 

756 

770 

784 

799 

813 

828 

842 

log e - 

= 0.43429 

UL 

L: 0~ 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional parts | 


.39 794 — .47 842 







TahUI 


F<i««109 


LOGARITHMS OF NUMBERS 
300 — 350 



.47 712 -- .54 518 











Fage 110 


LOGARITHMS OF NUMBERS 
350 — 400 



►54 407 — .60 304 















Tabu t 


Page m 


LOGARITHMS OF NUMBERS 
400 — 450 



60 206 


65 408 










Page 112 


LOGARITHMS OF NUMBERS 
450 — 500 



65 321 — .69 975 












labim I 


Page 113 


LOGARITHMS OF NUMBERS 
500 — 550 



.69 897 — .74 107 














Pmg« 114 












TahU I 


Page 115 


LOGARITHMS OF NUMBERS 


600 — 650 


N. 

L. 0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional pantaj 

600 

77 815 

822 

830 

837 

844 

851 

859 

866 

873 

880 



601 

887 

895 

902 

909 

916 

924 

931 

938 

945 

952 



602 

960 

967 

974 

981 

988 

996 

*003 

*010 

*017 

*025 



603 

78 032 

039 

046 

053 

061 

068 

075 

082 

089 

097 



604 

104 

111 

118 

125 

132 

140 

147 

154 

161 

168 



605 

176 

183 

190 

197 

204 

211 

219 

226 

233 

240 



606 

247 

254 

262 

269 

276 

283 

290 

297 

305 

312 


8 

607 

319 

326 

333 

340 

347 

355 

362 

369 

376 

383 



608 

390 

398 

405 

412 

419 

426 

433 

440 

447 

455 



609 

462 

469 

476 

483 

490 

497 

504 

512 

519 

526 



610 

533 

540 

547 

554 

561 

569 

576 

583 

590 

597 



611 

604 

611 

618 

625 

633 

640 

647 

654 

661 

668 



612 

675 

682 

689 

696 

704 

711 

718 

725 

732 

739 


4.8 

613 

746 

753 

760 

767 

774 

781 

789 

796 

803 

810 


5.6 

614 

817 

824 

831 

838 

845 

852 

859 

866 

873 

880 

a 

6.4 

615 

888 

895 

902 

909 

916 

923 

930 

937 

944 

951 



616 

958 

965 

972 

979 

986 

993 

*000 

*007 

*014 

*021 



617 

79 029 

036 

043 

050 

057 

064 

071 

078 

085 

092 



618 

099 

106 

113 

120 

127 

134 

141 

148 

155 

162 



619 

169 

176 

183 

190 

197 

204 

211 

218 

225 

232 



620 

239 

246 

253 

260 

267 

274 

281 

288 

295 

302 


7 

621 

309 

316 

323 

330 

337 

344 

351 

358 

365 

372 

1 

0.7 

622 

379 

386 

393 

400 

407 

414 

421 

428 

435 

442 

2 

1.4 

623 

449 

456 

463 

470 

477 

484 

491 

498 

505 

511 

3 

2.1 

624 

518 

525 

532 

539 

546 

553 

560 

567 

574 

581 

4 

2.8 

625 

588 

595 

602 

609 

616 

623 

630 

637 

644 

650 

6 

4.2 

626 

657 

664 

671 

678 

685 

692 

699 

706 

713 

720 

7 

4.9 

627 

727 

734 

741 

748 

754 

761 

768 

775 

782 

789 

8 

5.6 

628 

796 

803 

810 

817 

824 

831 

837 

844 

851 

858 

9 

6.3 

629 

865 

872 

879 

886 

893 

900 

906 

913 

920 

927 



630 

934 

941 

948 

955 

962 

969 

975 

982 

989 

996 



631 

80 003 

010 

017 

024 

030 

037 

044 

051 

058 

065 



632 

072 

079 

085 

092 

099 

106 

113 

120 

127 

134 



633 

140 

147 

154 

161 

168 

175 

182 

188 

195 

202 



634 

209 

216 

223 

229 

236 

243 

250 

257 

264 

271 



635 

277 

284 

291 

298 

305 

312 

318 

325 

332 

339 



636 

346 

353 

359 

366 

373 

380 

387 

393 

400 

407 

1 

0.6 

637 

414 

421 

428 

434 

441 

448 

455 

462 

468 

475 

2 

1 .2 

638 

482 

489 

496 

502 

509 

516 

523 

530 

536 

543 

3 

1 .8 

639 

550 

557 

564 

570 

577 

584 

591 

598 

604 

611 

4 


640 

618 

625 

632 

638 

645 

652 

659 

665 

672 

679 

6 


641 

686 

693 

699 

706 

713 

720 

726 

733 

740 

747 

7 


642 

754 

760 

767 

774 

781 

787 

794 

801 

808 

814 

8 

4.8 

643 

821 

828 

835 

841 

848 

855 

862 

868 

875 

882 

9 

5.4 

644 

889 

895 

902 

909 

916 

922 

929 

936 

943 

949 



645 

956 

963 

969 

976 

983 

990 

996 

*003 

*010 

*017 



646 

81 023 

030 

037 

043 

050 

057 

064 

070 

077 

084 



647 

090 

097 

104 

111 

117 

124 

131 

137 

144 

151 



648 

158 

164 

171 

178 

184 

191 

198 

204 

211 

218 



649 

224 

231 

238 

245 

251 

258 

265 

271 

278 

285 



650 

291 

298 

305 

311 

318 

325 

331 

338 

345 

351 



IT 

L. 0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional parts | 


.77 815 — .81 351 













Page 116 


LOGARITHMS OF NUMBERS 
650 — 700 



.81 291 — .84 566 











Tablm 1 


Page 117 


LOGARITHMS OF NUMBERS 
700 -- 750 


■a 

QumiQi 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional parts j 

700 

84 510 

516 

522 

528 

535 

541 

547 

553 

559 

566 



701 

572 

578 

584 

590 

597 

603 

609 

615 

621 

628 



702 

634 

640 

646 

652 

658 

665 

671 

677 

683 

689 



703 

696 

702 

708 

714 

720 

726 

733 

739 

745 

751 



704 

757 

763 

770 

776 

782 

788 

794 

800 

807 

813 



705 

819 

825 

831 

837 

844 

850 

856 

862 

868 

874 



706 

880 

887 

893 

899 

905 

911 

917 

924 

930 

936 



707 

942 

948 

954 

960 

967 

973 

979 

985 

991 

997 


7 

708 

85 003 

009 

016 

022 

028 

034 

040 

046 

052 

058 

1 


709 

065 

071 

077 

083 

089 

095 

101 

107 

114 

120 

2 

1.4 

710 

126 

132 

138 

144 

150 

156 

163 

169 

175 

181 

3 

4 

2.1 

2.8 

711 

187 

193 

199 

205 

211 

217 

224 

230 

236 

242 

5 

3 .S 

712 

248 

254 

260 

266 

272 

278 

285 

291 

297 

303 

6 

4.2 

713 

309 

315 

321 

327 

333 

339 

345 

352 

358 

364 

7 

4.9 

714 

370 

376 

382 

388 

394 

400 

406 

412 

418 

425 

8 

5.6 

715 

431 

437 

443 

449 

455 

461 

467 

473 

479 

485 

9 

6.3 

716 

491 

497 

503 

509 

516 

522 

528 

534 

540 

546 



717 

552 

558 

564 

570 

576 

582 

588 

594 

600 

606 



718 

612 

618 

625 

631 

637 

643 

649 

655 

661 

667 



719 

673 

679 

685 

691 

697 

703 

709 

715 

721 

727 



720 

733 

739 

745 

751 

757 

763 

769 

775 

781 

788 



721 

794 

800 

806 

812 

818 

824 

830 

836 

842 

848 


6 

722 

854 

860 

866 

872 

878 

834 

890 

896 

902 

908 


0.6 

723 

914 

920 

926 

932 

938 

944 

950 

956 

962 

968 


724 

974 

980 

986 

992 

998 

♦004 

*010 

♦016 

♦022 

♦028 

3 

1 .8 

725 

86 034 

040 

046 

052 

058 

064 

070 

076 

082 

088 

4 

2.4 

3.0 

3.6 

4.2 

4.8 

5.4 

726 

094 

100 

106 

112 

118 

124 

130 

136 

141 

147 


727 

153 

159 

165 

171 

177 

183 

189 

195 

201 

207 


728 

213 

219 

225 

231 

237 

243 

249 

255 

261 

267 


729 

273 

279 

285 

291 

297 

303 

308 

314 

320 

326 

9 

730 

332 

338 

344 

350 

356 

362 

368 

374 

380 

386 



731 

392 

398 

404 

410 

415 

421 

427 

433 

439 

445 



732 

451 

457 

463 

469 

475 

481 

487 

493 

499 

504 



733 

510 

516 

522 

528 

534 

540 

546 

552 

558 

564 



734 

570 

576 

581 

587 

593 

599 

605 

611 

617 

623 



735 

629 

635 

641 

646 

652 

658 

664 

670 

676 

682 



736 

688 

694 

700 

705 

711 

717 

723 

729 

735 

741 


^ 

737 

747 

753 

759 

764 

770 

776 

782 

788 

794 

800 

1 

0.5 

738 

806 

812 

817 

823 

829 

835 

841 

847 

853 

859 

2 

1.0 

739 

864 

870 

876 

882 

888 

894 

900 

906 

911 

917 

3 

4 

1 .5 

2.0 

740 

923 

929 

935 

941 

947 

953 

958 

964 

970 

976 

5 

2.5 

741 

982 

988 

994 

999 

♦005 

♦oil 

*017 

♦023 

*029 

*035 

6 

3.0 

742 

87 040 

046 

052 

058 

064 

070 

075 

081 

087 

093 

7 

3.5 

743 

099 

105 

111 

116 

122 

128 

134 

140 

146 

151 

8 

4.0 

744 

157 

163 

169 

175 

181 

186 

192 

198 

204 

210 

9 

4.5 

745 

216 

221 

227 

233 

239 

245 

251 

256 

262 

268 



746 

274 

280 

286 

291 

297 

303 

309 

315 

320 

326 



747 

332 

338 

344 

349 

355 

361 

367 

373 

379 

384 



748 

390 

396 

402 

408 

413 

419 

425 

431 

437 

442 



749 

448 

454 

460 

466 

471 

477 

483 

489 

495 

500 



750 

506 

512 

518 

523 

529 

535 

541 

547 

552 

558 



N. 

IL. o' 

1 

2 

3 

4 


6 

7 

8 

9 

Proportional parts 1 


.84 510 — .87 558 






eagellS 


LOGARITHMS OF NUMBERS 
750 — 800 


m 

L. 0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

I Proportional parts | 

750 

87 506 

51 i 

518 

523 

529 

535 

541 

547 

552 

558 



751 

564 

570 

576 

581 

587 

593 

599 

604 

610 

616 



752 

622 

628 

633 

639 

645 

651 

656 

662 

668 

674 



753 

679 

685 

691 

697 

703 

708 

714 

720 

726 

731 



754 

737 

743 

749 

754 

760 

766 

772 

777 

783 

789 



755 

795 

800 

806 

812 

818 

823 

829 

835 

841 

846 



756 

852 

858 

864 

869 

875 

881 

887 

892 

898 

904 



757 

910 

915 

921 

927 

933 

938 

944 

950 

955 

961 



758 

967 

973 

978 

984 

990 

996 

*001 

*007 

*013 

*018 



759 

88 024 

030 

036 

041 

047 

053 

058 

064 

070 

076 



760 

081 

087 

093 

098 

104 

110 

116 

121 

127 

133 


6 

761 

138 

144 

150 

156 

161 

167 

173 

178 

184 

190 

1 

roTS 

762 

195 

201 

207 

213 

218 

224 

230 

235 

241 

247 

2 

1 .2 

763 

252 

258 

264 

270 

275 

281 

287 

292 

298 

304 

3 

1.8 

764 

309 

315 

321 

326 

332 

338 

343 

349 

355 

360 

4 

2.4 

765 

366 

372 

377 

383 

389 

395 

400 

406 

412 

417 

5 

6 

3.0 

3.6 

766 

423 

429 

434 

440 

446 

451 

457 

463 

468 

474 

7 

4.2 

767 

480 

485 

491 

497 

502 

508 

513 

519 

525 

530 

8 


768 

536 

542 

547 

553 

559 

564 

570 

576 

581 

587 

9 

5.4 

769 

593 

598 

604 

610 

615 

621 

627 

632 

638 

643 


770 

649 

655 

660 

666 

672 

677 

683 

689 

694 

700 



771 

705 

711 

717 

722 

728 

734 

739 

745 

750 

756 



772 

762 

767 

773 

779 

784 

790 

795 

801 

807 

812 



773 

818 

824 

829 

835 

840 

846 

852 

857 

863 

868 



774 

874 

880 

885 

891 

897 

902 

908 

913 

919 

925 



775 

930 

936 

941 

947 

953 

958 

964 

969 

975 

981 



776 

986 

992 

997 

*003 

*009 

*014 

*020 

*025 

*031 

*037 



777 

89 042 

048 

053 

059 

064 

070 

076 

081 

087 

092 



778 

098 

104 

109 

115 

120 

126 

131 

137 

143 

148 



779 

154 

159 

165 

170 

176 

182 

187 

193 

198 

204 



Eg 

209 

215 

221 

226 

232 

237 

243 

248 

254 

260 


5 

781 

265 

271 

276 

282 

287 

293 

298 

304 

310 

315 

1 

0.5 

782 

321 

326 

332 

337 

343 

348 

354 

360 

365 

371 

2 

1.0 

783 

376 

382 

387 

393 

398 

404 

409 

415 

421 

426 

3 

1.5 

784 

432 

437 

443 

448 

454 

459 

465 

470 

476 

481 

4 

5 

2.0 

2.5 

785 

487 

492 

498 

504 

509 

515 

520 

526 

531 

537 

6 

3.0 

786 

542 

548 

553 

559 

564 

570 

575 

581 

586 

592 

7 

3.5 

787 

597 

603 

609 

614 

620 

625 

631 

636 

642 

647 

8 

4.0 

788 

653 

658 

664 

669 

675 

680 

686 

691 

697 

702 

d 

4.5 

789 

708 

713 

719 

724 

730 

735 

741 

746 

752 

757 



790 

! 763 

768 

774 

779 

785 

790 

796 

801 

807 

812 



791 

818 

823 

829 

834 

840 

845 

851 

856 

862 

867 



792 

873 

878 

883 

889 

894 

900 

905 

911 

916 

922 



793 

927 

933 

938 

944 

949 

955 

960 

966 

971 

977 



794 

982 

988 

993 

998 

*004 

*009 

*015 

*020 

*026 

*031 



795 

90 037 

042 

048 

053 

059 

064 

069 

075 

080 

086 



796 

091 

097 

102 

108 

113 

119 

124 

129 

135 

140 



797 

146 

151 

157 

162 

168 

173 

179 

184 

189 

195 



798 

200 

206 

211 

217 

222 

227 

233 

238 

244 

249 



799 

255 

260 

266 

271 

276 

282 

287 

293 

298 

304 



800 

309 

314 

320 

325 

331 

336 

342 

347 

352 

358 



N. 

L. 0* 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional parts | 


87 506 — .90 358 









Table I 


Pagelt9 


LOGARITHMS OF NUMBERS 
800 — 850 










Fage 120 


LOGARITHMS OF NUMBERS 
850 - 900 



.92 942 — .95 468 











Tabl^ i 


Ituge^ni 


LOGARITHMS OF NUMBERS 


900 — 950 


EBI 

L. 0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional parts I 

900 

95 424 

429 

434 

439 

444 

448 

453 

458 

463 

468 



901 

472 

477 

482 

487 

492 

497 

501 

506 

511 

516 



902 

521 

525 

530 

535 

540 

545 

550 

554 

559 

564 



903 

569 

574 

578 

583 

588 

593 

598 

602 

607 

612 



904 

617 

622 

626 

631 

636 

641 

646 

650 

655 

660 



905 

665 

670 

674 

679 

684 

689 

694 

698 

703 

708 



906 

713 

718 

722 

727 

732 

737 

742 

746 

751 

756 



907 

761 

766 

770 

775 

780 

785 

789 

794 

799 

804 



908 

809 

813 

818 

823 

828 

832 

837 

842 

847 

852 



909 

856 

861 

866 

871 

875 

880 

885 

890 

895 

899 



910 

904 

909 

914 

918 

923 

928 

933 

938 

942 

947 


5 

911 

952 

957 

961 

966 

971 

976 

980 

985 

990 

995 

1 

0.5 

912 

999 

*004 

*009 

*014 

*019 

*023 

*028 

*033 

*038 

*042 

2 

t .0 

913 

96 047 

052 

057 

061 

066 

071 

076 

080 

085 

090 

3 

1.5 

914 

095 

099 

104 

109 

114 

118 

123 

128 

133 

137 

4 

2.0 

915 

142 

147 

152 

156 

161 

166 

171 

175 

180 

185 

6 

3.0 

916 

190 

194 

199 

204 

209 

213 

218 

223 

227 

232 

7 

3.5 

917 

237 

242 

246 

251 

256 

261 

265 

270 

275 

280 

8 

4.0 

918 

284 

289 

294 

298 

303 

308 

313 

317 

322 

327 

9 

4.5 

919 

332 

336 

341 

346 

350 

355 

360 

365 

369 

374 



920 

379 

384 

388 

393 

398 

402 

407 

412 

417 

421 



921 

426 

431 

435 

440 

445 

450 

454 

459 

464 

468 



922 

473 

478 

483 

487 

492 

497 

501 

506 

511 

515 



923 

520 

525 

530 

534 

539 

544 

548 

553 

558 

562 



924 

567 

572 

577 

581 

586 

591 

595 

600 

605 

609 



925 

614 

619 

624 

628 

633 

638 

642 

647 

652 

656 



926 

661 

666 

670 

675 

680 

685 

689 

694 

699 

703 



927 

708 

713 

717 

722 

727 

731 

736 

741 

745 

750 



928 

755 

759 

764 

769 

774 

778 

783 

788 

792 

797 



929 

802 

806 

811 

816 

820 

825 

830 

834 

839 

844 



930 

848 

853 

858 

862 

867 

872 

876 

881 

886 

890 


4 

931 

895 

900 

904 

909 

914 

918 

923 

928 

932 

937 


0 .4 

932 

942 

946 

951 

956 

960 

965 

970 

974 

979 

984 

2 

0.8 

933 

988 

993 

997 

*002 

*007 

*011 

*016 

*021 

*025 

*030 

3 

1 .2 

934 

97 035 

039 

044 

049 

053 

058 

063 

067 

072 

077 

4 

1.6 

935 

081 

086 

090 

095 

100 

104 

109 

114 

118 

123 

5 

5 

2.0 

2.4 

936 

128 

132 

137 

142 

146 

151 

155 

160 

165 

169 


2.8 

937 

174 

179 

183 

188 

192 

197 

202 

206 

211 

216 

S 

3.2 

938 

’ 220 

225 

230 

234 

239 

243 

248 

253 

257 

262 

g 

3,6 

939 

267 

271 

276 

280 

285 

290 

294 

299 

304 

308 



940 

313 

317 

322 

327 

331 

336 

340 

345 

350 

354 



941 

359 

364 

368 

373 

377 

382 

387 

391 

396 

400 



942 

405 

410 

414 

419 

424 

428 

433 

437 

442 

447 



943 

451 

456 

460 

465 

470 

474 

479 

483 

488 

493 



944 

497 

502 

506 

511 

516 

520 

525 

529 

534 

539 



945 

543 

548 

552 

557 

562 

566 

571 

575 

580 

585 



946 

589 

594 

598 

603 

607 

612 

617 

621 

626 

630 



947 

635 

640 

644 

649 

653 

658 

663 

667 

672 

676 



948 

681 

685 

690 

695 

699 

704 

708 

713 

717 

722 



949 

727 

731 

736 

740 

745 

749 

754 

759 

763 

768 



950 

772 

777 

782 

786 

791 

795 

800 

804 

809 

813 



N. 

L. 0 

1 

2 

T 

4 

5 

6 

7 

8 

9 

I Proportional parts | 


.95 424 — .97 813 









'>•«« IXt 


LOGARITHMS OF NUMBERS 
950 — 1000 



.97 772 — .99 996 












Table II 

LOGARITHMS OF NUMBERS 
1000 — 1050 


eagt Its 


N . 

L . 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

mn 

1000 

000 

0000 

0434 

0869 

1303 

1737 

2171 

2605 

3039 

3473 

3907 


1001 


4341 

4775 

5208 

5642 

6076 

6510 

6943 

7377 

7810 

8244 


1002 


8677 

9111 

9544 

9977 

♦0411 

*0844 

*1277 

*1710 

*2143 

*2576 


1003 

001 

3009 

3442 

3875 

4308 

4741 

5174 

5607 

6039 

6472 

6905 


1004 


7337 

7770 

8202 

8635 

9067 

9499 

9932 

*0364 

*0796 

*1228 

432 

1005 

002 

1661 

2093 

2525 

2957 

3389 

3821 

4253 

4685 

5116 

5548 

432 

1006 


6980 

6411 

6843 

7275 

7706 

8138 

8569 

9001 

9432 

9863 

431 

1007 

003 

0295 

0726 

1157 

1588 

2019 

2451 

2882 

3313 

3744 

4174 

431 

1008 


4605 

5036 

5467 

5898 

6328 

6759 

7190 

7620 

8051 

8481 

431 

1009 


8912 

9342 

9772 

*0203 

*0633 

*1063 

*1493 

*1924 

♦2354 

♦2784 

430 

1010 

004 

3214 

3644 

4074 

4504 

4933 

5363 

5793 

6223 

6652 

7082 

430 

1011 


7512 

7941 

8371 

8800 

9229 

9659 

*0088 

*0517 

*0947 

*1376 

429 

1012 

005 

1805 

2234 

2663 

3092 

3521 

3950 

4379 

4808 

5237 

5666 

429 

1013 


6094 

6523 

6952 

7380 

7809 

8238 

8666 

.9094 

9523 

9951 

429 

1014 

006 

0380 

0808 

1236 

1664 

2092 

2521 

2949 

3377 

3805 

4233 

428 

1015 


4660 

5088 

5516 

5944 

6372 

6799 

7227 

7655 

8082 

8510 

428 

1016 


8937 

9365 

9792 

*0219 

*0647 

*1074 

*1501 

*1928 

*2355 

*2782 

427 

1017 

007 

3210 

3637 

4064 

4490 

4917 

5344 

6771 

6198 

6624 

7051 

427 

1018 


7478 

7904 

8331 

8757 

9184 

9610 

*0037 

*0463 

*0889 

*1316 

426 

1019 

008 

1742 

2168 

2594 

3020 

3446 

3872 

4298 

4724 

5150 

5576 

426 

1020 


6002 

6427 

6853 

7279 

7704 

8130 

8556 

8981 

9407 

9832 

426 

1021 

009 

0257 

0683 

1108 

1533 

1959 

2384 

2809 

3234 

3659 

4084 

425 

1022 


4509 

4934 

5359 

5784 

6208 

6633 

7058 

7483 

7907 

8332 

425 

1023 


8756 

9181 

9605 

*0030 

*0454 

*0878 

*1303 

*1727 

*2151 

*2575 

424 

1024 

010 

3000 

3424 

3848 

4272 

4696 

5120 

5544 

5967 

6391 

6815 

424 

1025 


7239 

7662 

8086 

8510 

8933 

9357 

9780 

*0204 

*0627 

*1050 

424 

1026 

t Oil 

1474 

1897 

2320 

2743 

3166 

3590 

4013 

4436 

4859 

5282 

423 

1027 


5704 

6127 

6550 

6973 

7396 

7818 

8241 

8664 

9086 

9509 

423 

1028 


9931 

*0354 

*0776 

*1198 

*1621 

*2043 

*2465 

*2887 

*3310 

*3732 

422 

1029 

012 

41 54 

4576 

4998 

5420 

5842 

6264 

6685 

7107 

7529 

7951 

422 

1030 


8372 

8794 

9215 

9637 

*0059 

*0480 

*0901 

*1323 

*1744 

*2165 

422 

1031 

013 

2587 

3008 

3429 

3850 

4271 

4692 

5113 

5534 

5955 

6376 

421 

1032 

1 

6797 

7218 

7639 

8059 

8480 

8901 

9321 

9742 

*0162 

*0583 

421 

1033 

014 

1003 

1424 

1844 

2264 

2685 

3105 

3525 

3945 

4365 

4785 

420 

1034 


5205 

5625 

6045 

6465 

6885 

7305 

7725 

8144 

8564 

8984 

420 

1035 


9403 

9823 

*0243 

♦0662 

*1082 

*1501 

*1920 

*2340 

*2759 

*3178 

420 

1036 

015 

3598 

4017 

4436 

4855 

5274 

5693 

6112 

6531 

6950 

7369 

419 

1037 


7788 

8206 

8625 

9044 

9462 

9881 

*0300 

*0718 

*1137 

*1555 

419 

1038 

016 

1974 

2392 

2810 

3229 

3647 

4065 

4483 

4901 

5319 

5737 

418 

1039 


6155 

6573 

6991 

7409 

7827 

8245 

8663 

9080 

9498 

9916 

418 

1040 

017 

0333 

0751 

1168 

1586 

2003 

2421 

2838 

3256 

3673 

4090 

417 

1041 


4507 

4924 

5342 

5759 

6176 

6593 

7010 

7427 

7844 

8260 

417 

1042 


8677 

9094 

9511 

9927 

*0344 

*0761 

*1177 

*1594 

*2010 

*2427 

417 

1043 

018 

2843 

3259 

3676 

4092 

4508 

4925 

5341 

5757 

6173 

6589 

416 

1044 


7005 

7421 

7837 

8253 

8669 

9084 

9500 

9916 

*0332 

*0747 

416 

1045 

019 

1163 

1578 

1994 

2410 

2825 

3240 

3656 

4071 

4486 

4902 

415 

1046 


5317 

5732 

6147 

6562 

6977 

7392 

7807 

8222 

8637 

9052 

415 

1047 


9467 

9882 

*0296 

*0711 

*1126 

*1540 

*1955 

♦2369 

*2784 

*3198 

415 

1048 

020 

3613 

4027 

4442 

4856 

5270 

5684 

6099 

6513 

6927 

7341 

414 

1049 


7755 

8169 

8583 

8997 

9411 

9824 

*0238 

*0652 

*1 066 

♦1479 

414 

1050 

1 021 

1893 

2307 

2720 

3134 

3547 

3961 

4374 

4787 

5201 

5614 

413 

IT" 

l” 

O 

1 

2 

3 

4 

5 

6 

7 

8 

9 

~ 


,000 0000 — .021 5614 










Pmg» lU 


tOGARITHMS OF NUMBERS 
1050 — 1100 


N . 

tmmm 

1 

2 

3 

4 

6 

6 

7 

8 

9 

d . 

1050 

021 1893 

2307 

2720 

3134 

3547 

3961 

4374 

4787 

5201 

5614 

413 

1051 

6027 

6440 

6854 

7267 

7680 

8093 

8506 

8919 

9332 

9745 

413 

1052 

022 0157 

0570 

0983 

1396 

1808 

2221 

2634 

3046 

3459 

3871 

413 

1063 

4284 

4696 

5109 

5521 

5933 

6345 

6758 

7170 

7582 

7994 

412 

1054 

8406 

8818 

9230 

9642 *0054 

*0466 *0878 *1289 

♦1701 

*2113 

412 

1056 

023 2525 

2936 

3348 

3759 

4171 

4582 

4994 

5405 

5817 

6228 

411 

1056 

6639 

7050 

7462 

7873 

8284 

8695 

9106 

9517 

9928 

*0339 

411 

1067 

024 0750 

1161 

1572 

1982 

2393 

2804 

3214 

3625 

4036 

4446 

411 

1058 

4857 

5267 

5678 

6088 

6498 

6909 

7319 

7729 

8139 

8549 

410 

1059 

8960 

9370 

9780 *0190 *0600 

*1010 *1419 

*1829 

*2239 

*2649 

410 

1060 

025 3059 

3468 

3878 

4288 

4697 

51 07 

5516 

5926 

6335 

6744 

410 

1061 

7154 

7563 

7972 

8382 

8791 

9200 

9609 

*0018 

*0427 

*0836 

409 

1062 

026 1245 

1654 

2063 

2472 

2881 

3289 

3698 

4107 

4515 

4924 

409 

1063 

5333 

5741 

6150 

6558 

6967 

7375 

7783 

8192 

8600 

9008 

408 

1064 

9416 

9824 *0233 *0641 

*1049 

♦1457 *1865 *2273 

*2680 

*3088 

408 

1065 

027 3496 

3904 

4312 

4719 

5127 

5535 

5942 

6350 

6757 

7165 

408 

1066 

7572 

7979 

8387 

8794 

9201 

9609 

*0016 

*0423 

*0830 

*1237 

407 

1067 

028 1644 

2051 

2458 

2865 

3272 

3679 

4086 

4492 

4899 

5306 

407 

1068 

5713 

6119 

6526 

6932 

7339 

7745 

8152 

8558 

8964 

9371 

406 

1069 

9777 

*0183 

*0590 *0996 *1402 

*1808 *2214 *2620 

*3026 

*3432 

406 

1070 

029 3838 

4244 

4649 

5055 

5461 

5867 

6272 

6678 

7084 

7489 

406 

1071 

7895 

8300 

8706 

9111 

9516 

9922 *0327 

*0732 

*1138 

*1543 

405 

1072 

030 1948 

2353 

2758 

3163 

3568 

3973 

4378 

4783 

5188 

5592 

405 

1073 

6997 

6402 

6807 

7211 

7616 

8020 

8425 

8830 

9234 

9638 

405 

1074 

031 0043 

0447 

0851 

1256 

1660 

2064 

2468 

2872 

3277 

3681 

404 

1075 

4085 

4489 

4893 

6296 

5700 

6104 

6508 

6912 

7315 

7719 

404 

1076 

8123 

8526 

8930 

9333 

9737 

*0140 *0544 *0947 

♦1350 

*1754 

403 

1077 

032 2157 

2560 

2963 

3367 

3770 

4173 

4576 

4979 

6382 

5785 

403 

1078 

6188 

6590 

6993 

7396 

7799 

8201 

8604 

9007 

9409 

9812 

403 

1079 

033 0214 

0617 

1019 

1422 

1824 

2226 

2629 

3031 

3433 

3835 

402 

1080 

4238 

4640 

5042 

6444 

5846 

6248 

6650 

7052 

7453 

7855 

402 

1081 

8257 

8659 

9060 

9462 

9864 

*0265 *0667 *1068 

*1470 

*1871 

402 

1082 

034 2273 

2674 

3075 

3477 

3878 

4279 

4680 

5081 

5482 

5884 

401 

1083 

6285 

6686 

7087 

7487 

7888 

8289 

8690 

9091 

9491 

9892 

401 

1084 

035 0293 

0693 

1094 

1495 

1895 

2296 

2696 

3096 

3497 

3897 

400 

1085 

4297 

4698 

5098 

6498 

5898 

6298 

6698 

7098 

7498 

7898 

400 

1086 

8298 

8698 

9098 

9498 

9898 

♦0297 *0697 

*1097 

*1496 

*1896 

400 

1087 

036 2295 

2695 

3094 

3494 

3893 

4293 

4692 

5091 

5491 

5890 

399 

1068 

6289 

6688 

7087 

7486 

7885 

8284 

8683 

9082 

9481 

9880 

399 

1089 

037 0279 

0678 

1076 

1475 

1874 

2272 

2671 

3070 

3468 

3867 

399 

1090 

4265 

4663 

5062 

6460 

5858 

6257 

6655 

7053 

7451 

7849 

398 

1091 

8248 

8646 

9044 

9442 

9839 

*0237 

*0635 *1033 

*1431 

*1829 

398 

1092 

038 2226 

2624 

3022 

3419 

3817 

4214 

4612 

5009 

5407 

5804 

398 

1093 

6202 

6599 

6996 

7393 

7791 

8188 

8585 

8982 

9379 

9776 

397 

1094 

039 0173 

0570 

0967 

1364 

1761 

2158 

2554 

2951 

3348 

3745 

397 

1095 

4141 

4538 

4934 

5331 

5727 

6124 

6520 

6917 

7313 

7709 

397 

1096 

8106 

8502 

8898 

9294 

9690 

*0086 

*0482 *0878 

*1274 

*1670 

396 

1097 

040 2066 

2462 

2858 

3254 

3650 

4045 

4441 

4837 

5232 

5628 

396 

1098 

6023 

6419 

6814 

7210 

7605 

8001 

8396 

8791 

9187 

9582 

395 

1099 

9977 

*0372 *0767 

*1162 *1557 

*1952 

*2347 

*2742 

*3137 

*3532 

395 

1100 

041 3927 

4322 

4716 

5111 

5506 

5900 

6295 

6690 

7084 

7479 

395 

"nT 

|l! 

1 

2 

3 

4 

5 

6 

7 

8 

~ 1 

X 


021 1893 — .041 7479 
















Table 11 


ikigm 125 


LOGARITHMS OF NUMBERS 
1100 — 1150 


N . 

L . 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

d . 

1100 

041 

3927 

4322 

4716 

5111 

5506 I 

5900 

6295 

6690 

7084 

7479 

395 

1101 


7873 

8268 

8662 

9056 

9451 

9845 

*0239 

*0633 

*1028 

*1422 1 

394 

1102 

042 

1816 

2210 

2604 

2998 

3392 

3786 

4180 

4574 

4968 

5361 

394 

1103 


5755 

6149 

6543 

6936 

7330 

7723 

8117 

8510 

8904 

9297 

394 

1104 


9691 

*0084 

*0477 

*0871 

*1264 

*1657 

*2050 

*2444 

*2837 

*3230 

393 

1105 

043 

3623 

4016 

4409 

4802 

5195 

5587 

5980 

6373 

6766 

7159 

393 

1106 


7551 

7944 

8337 

8729 

9122 

9514 

9907 

*0299 

*0692 

*1084 

393 

1107 

044 

1476 

1869 

2261 

2653 

3045 

3437 

3829 

4222 

4614 

5006 

392 

1108 


5398 

5790 

6181 

6573 

6965 

7357 

7749 

8140 

8532 

8924 

392 

1109 


9315 

9707 

*0099 

*0490 

*0882 

*1273 

*1664 

*2056 

*2447 

*2839 

392 

1110 

045 

3230 

3621 

4012 

4403 

4795 

5186 

5577 

5968 

6359 

6750 

391 

1111 


7141 

7531 

7922 

8313 

8704 

9095 

9485 

9876 

*0267 

*0657 

391 

1112 

046 

1048 

1438 

1829 

2219 

2610 

3000 

3391 

3781 

4171 

4561 

390 

1113 


4952 

5342 

5732 

6122 

6512 

6902 

7292 

7682 

8072 

8462 

390 

1114 


8852 

9242 

9632 

*0021 

*0411 

*0801 

*1190 

*1580 

*1970 

*2359 

390 

1115 

047 

2749 

3138 

3528 

3917 

4306 

4696 

5085 

5474 

5864 

6253 

389 

1116 


6642 

7031 

7420 

7809 

8198 

8587 

8976 

9365 

9754 

*0143 

389 

1117 

048 

0532 

0921 

1309 

1698 

2087 

2475 

2864 

3253 

3641 

4030 

389 

1118 


4418 

4806 

5195 

5583 

5972 

6360 

6748 

7136 

75^5 

7913 

388 

1119 


8301 

8689 

9077 

9465 

9853 1 

♦0241 

*0629 

*1017 

*1405 

*1792 

388 

1120 

049 

2180 

2568 

2956 

3343 

3731 i 

4119 

4506 

4894 

5281 

5669 

388 

1121 


6056 

6444 

6831 

7218 

7606 

7993 

8380 

8767 

9154 

9541 

387 

1122 


9929 

*0316 

*0703 

*1090 

*1477 1 

*1863 

*2250 

*2637 

*3024 

*3411 

387 

1123 

050 

3798 

4184 

4571 

4958 

5344 

5731 

6117 

6504 

6890 

7277 

387 

1124 


7663 

8049 

8436 

8822 

9208 

9595 

9981 

*0367 

*0753 *1139 

386 

1125 

051 

1525 

1911 

2297 

2683 

3069 

3455 

3841 

4227 

4612 

4998 

386 

1126 


5384 

5770 

6155 

6541 

6926 

7312 

7697 

8083 

8468 

8854 

386 

1127 


9239 

9624 

♦0010 

*0395 

*0780 

*1166 

*1551 

*1936 

*2321 

*2706 

385 

1128 

052 

3091 

3476 

3861 

4246 

4631 

5016 

5400 

5785 

6170 

6555 

385 

1129 


6939 

7324 

7709 

8093 

8478 

8862 

9247 

9631 

*0016 

*0400 

385 

1130 

053 

0784 

1169 

1553 

1937 

2321 

2706 

3090 

3474 

3858 

4242 

384 

1131 


4626 

5010 

5394 

5778 

6162 

6546 

6929 

7313 

7697 

8081 

384 

1132 


8464 

8848 

9232 

9615 

9999 

*0382 

*0766 

*1149 

*1532 

*1916 

384 

1133 

054 

2299 

2682 

3066 

3449 

3832 

4215 

4598 

4981 

5365 

5748 

383 

1134 


6131 

6514 

6896 

7279 

7662 

8045 

8428 

8811 

9193 

9576 

383 

1135 


9959 

*0341 

*0724 

*1106 

*1489 

*1871 

♦2254 

*2636 

*3019 *3401 

382 

1136 

055 

3783 

4166 

4548 

4930 

5312 

5694 

6077 

6459 

6841 

7223 

382 

1137 


7605 

7987 

8369 

8750 

9132 

9514 

9896 

*0278 

*0659 

*1041 

382 

1138 

056 

1423 

1804 

2186 

2567 

2949 

3330 

3712 

4093 

4475 

4856 

381 

1139 


5237 

5619 

6000 

6381 

6762 

7143 

7524 

7905 

8287 

8668 

381 

1140 


9049 

9429 

9810 

*0191 

*0572 

*0953 

*1 334 

*1714 

*2095 

*2476 

381 

1141 

057 

2856 

3237 

3618 

3998 

4379 

4759 

5140 

5520 

5900 

6281 

381 

1142 


6661 

7041 

7422 

7802 

8182 

8562 

8942 

9322 

9702 

*0082 

380 

1143 

058 

0462 

0842 

1222 

1602 

1982 

2362 

2741 

3121 

3501 

3881 

380 

1144 


4260 

4640 

5019 

5399 

5778 

6158 

6537 

6917 

7296 

7676 

380 ’ 

1145 


8055 

8434 

8813 

9193 

9572 

9951 

*0330 

*0709 

*1088 

*1467 

379 

1146 

059 

1846 

2225 

2604 

2983 

3362 

3741 

4119 

4498 

4877 

5256 

379 

1147 


5634 

6013 

6391 

6770 

7148 

1 7527 

7905 

8284 

8662 

9041 

379 

1148 


9419 

9797 

*0175 

*0554 

*0932 

! *1310 

*1688 

*2066 

*2444 

*2822 

378 1 

1149 

060 

3200 

3578 

3956 

4334 

4712 

5090 

5468 

5845 

6223 

6601 

378 

1150 


6978 

7356 

7734 

8111 

8489 

8866 

9244 

9621 

9999 

*0376 

378 ; 
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0 

1 
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,041 3927 — .061 0376 






Pasm Jii 

LOGARITHMS OF NUMBERS 


1150 — 1200 


N . 

L . 

D 

1 

2 

3 

4 

5 

6 

7 

8 

9 

d . 

1150 

060 

6978 

7356 

7734 

8111 

8489 

8866 

9244 

9621 

9999 

*0376 

378 

1151 

061 

0753 

1131 

1508 

1885 

2262 

2639 

3017 

3394 

3771 

4148 

377 

1152 


4525 

4902 

5279 

5656 

6032 

6409 

6786 

7163 

7540 

7916 

377 

1153 


8293 

8670 

9046 

9423 

9799 

*0176 

*0552 

*0929 

*1305 

*1682 

377 

1164 

062 

2058 

2434 

2811 

3187 

3563 

3939 

4316 

4692 

5068 

5444 

376 

1155 


5820 

6196 

6572 

6948 

7324 

7699 

8075 

8451 

8827 

9203 

376 

1158 


9578 

9954 

*0330 

*0705 

*1081 

*1456 

*1832 

*2207 

*2583 

*2958 

376 

1157 

063 

3334 

3709 

4084 

4460 

4835 

5210 

5585 

5960 

6335 

6711 

375 

1158 


7086 

7461 

7836 

8211 

8585 

8960 

9335 

9710 

*0085 

*0460 

375 

1159 

064 

0834 

1209 

1584 

1958 

2333 

2708 

3082 

3457 

3831 

4205 

375 

1160 


4580 

4954 

5329 

5703 

6077 

6451 

6826 

7200 

7574 

7948 

374 

1161 


8322 

8696 

9070 

9444 

9818 

*0192 

*0566 

*0940 

*1314 

*1688 

374 

1162 

065 2061 

2435 

2809 

3182 

3556 

3930 

4303 

4677 

5050 

5424 

374 

1163 


5797 

6171 

6544 

6917 

7291 

7664 

8037 

8410 

8784 

9157 

373 

1164 


9530 

9903 

*0276 

*0649 

*1022 

*1395 

*1768 

*2141 

*2514 

*2886 

373 

1165 

066 

3259 

3632 

4005 

4377 

4750 

5123 

5495 

5868 

6241 

6613 

373 

1166 


6986 

7358 

7730 

8103 

8475 

8847 

9220 

9592 

9964 

*0336 

372 

1167 

067 

0709 

1081 

1453 

1825 

2197 

2569 

2941 

3313 

3685 

4057 

372 

1168 


4428 

4800 

5172 

5544 

5915 

6287 

6659 

7030 

7402 

7774 

372 

1169 


8145 

8517 

8888 

9259 

9631 

*0002 

*0374 

*0745 

*1116 

*1487 

371 

1170 

068 

1859 

2230 

2601 

2972 

3343 

3714 

4085 

4456 

4827 

5198 

371 

1171 


5569 

5940 

6311 

6681 

7052 

7423 

7794 

8164 

8535 

8906 

371 

1172 


9276 

9647 

*0017 

*0388 

*0758 

*1129 

*1499 

*1869 

*2240 

*2610 

370 

1173 

069 

2980 

3350 

3721 

4091 

4461 

4831 

5201 

5571 

5941 

6311 

370 

1174 


6681 

7051 

7421 

7791 

8160 

8530 

8900 

9270 

9639 

*0009 

370 

1175 

070 

0379 

0748 

1118 

1487 

1857 

2226 

2596 

2965 

3335 

3704 

369 

1176 


4073 

4442 

4812 

5181 

5550 

5919 

6288 

6658 

7027 

7396 

369 

1177 


7765 

8134 

8503 

8871 

9240 

9609 

9978 

*0347 

*0715 

*1084 

369 

1178 

071 

1453 

1822 

2190 

2559 

2927 

3296 

3664 

4033 

4401 

4770 

369 

1179 


5138 

5506 

5875 

6243 

6611 

6979 

7348 

7716 

8084 

8452 

368 

1180 


8820 

9188 

9556 

9924 

*0292 

*0660 

*1028 

*1396 

*1763 

*2131 

368 

1181 

072 

2499 

2867 

3234 

3602 

3970 

4337 

4705 

5072 

5440 

5807 

368 

1182 


6175 

6542 

6910 

7277 

7644 

8011 

8379 

8746 

9113 

9480 

367 

1183 


9847 

*0215 

*0582 

*0949 

*1316 

*1683 

*2050 

*2416 

*2783 

*3150 

367 

1184 

073 

3517 

3884 

4251 

4617 

4984 

5351 

5717 

6084 

6450 

6817 

367 

1185 


7184 

7550 

7916 

8283 

8649 

9016 

9382 

9748 

*0114 

*0481 

366 

1186 

074 

0847 

1213 

1579 

1945 

2311 

2677 

3043 

3409 

3775 

4141 

366 

1187 


4507 

4873 

5239 

5605 

5970 

6336 

6702 

7068 

7433 

7799 

366 

1188 


8164 

8530 

8895 

9261 

9626 

9992 

*0357 

*0723 

*1088 

*1453 

365 

1189 

075 

1819 

2184 

2549 

2914 

3279 

3644 

4010 

4375 

4740 

5105 

365 

1190 


5470 

5835 

6199 

6564 

6929 

7294 

7659 

8024 

8388 

8753 

365 

1191 


9118 

9482 

9847 

*0211 

*0576 

*0940 

*1305 

*1669 

*2034 

*2398 

364 

1192 

076 

2763 

3127 

3491 

3855 

4220 

4584 

4948 

5312 

5676 

6040 

364 

1193 


6404 

6768 

7132 

7496 

7860 

8224 

8588 

8952 

9316 

9680 

364 

1194 

077 

0043 

0407 

0771 

1134 

1498 

1862 

2225 

2589 

2952 

3316 

364 

1195 


3679 

4042 

4406 

4769 

5133 

' 5496 

5859 

6222 

6585 

6949 

363 

1196 


7312 

7675 

8038 

8401 

8764 

9127 

9490 

9853 

*0216 

*0579 

363 

1197 

078 

0942 

1304 

1667 

2030 

2393 

2755 

3118 

3480 

3843 

4206 

363 

1198 


4568 

4931 

5293 

5656 

6018 

6380 

6743 

7105 

7467 

7830 

362 

1199 


8192 

8554 

8916 

9278 

9640 

*0003 

*0365 

*0727 

*1089 

*1451 

362 

1200 

079 

1812 

2174 

2536 

2898 

3260 

3622 

3983 

4345 

4707 

5068 

362 

1^7 

L . 

0 

1 

2 

3 

4 

5 

6 7 

8 

9 

d . 


.060 6978 .079 5068 














Table III 

IMPORTANT CONSTANTS 


N 

W N 

N 

Log N 

TT = 3.14159265 

0.4971499 

7r2 = 9.86960440 

0.9942997 

27r = 6.28318531 

0.7981799 

= 0.10132118 

9.0057003-10 

47r =12.56637061 

1.0992099 

= 1.77245385 

0.2485749 

1 = 1.57079633 

0.1961199 

1 

—7= = 0.56418958 

V TT 

9.7514251-10 



1 — 


= 1.04719755 

0.0200286 

\ ~ - 0.97720502 

9.9899857-10 

4.18879020 

0.6220886 

IT 


3 


1 = 1.12837917 

0.0524551 

^ = 0.78539816 

9.8950899-10 





\/^ == 1.46459189 

0.1657166 

1" = 0.52359878 

9.7189986-10 

1 


1 


= 0.68278406 

V TT 

9.8342834-10 

- = 0.31830989 
tT 

9.5028501-10 



1 


= 2.14502940 

0.3314332 

0.15915494 

9.2018201-10 

siT 


3 


A/J. = 0.62035049 

9.7926371-10 

— = 0.95492966 

9.9799714-10 

\47r 


1.27323954 

0.1049101 

= 0.80599598 

9.9063329-10 


e = Naperiaa Base 

= 2.71828183 

0.43429448 

^ — logio <! 

= 0.43429448 

9.63778431—10 

1 -i- M — log«10 

= 2,30258509 

0.36221569 

1 80 4- IT = degrees io 1 radian 

= 57.2957795 

1.75812263 

IT 4- 180 =*= radians in 1® 

= 0.01745329 

8.24187737—10 

TT 4- 10800 = radians in 1' 

= 0.0002908882 

6.46372612—10 

T 4- 648000 = radians in 1 " 

= 0.000004848136811095 

4.68557487—10 

sin 1" 

= 0.000004848136811076 

4.68557487—10 ! 

tan 1" 

= 0.000004848136811152 

4.68557487—10 

centimeters in 1 ft. (U-S.) 

-=. : 30.48006096 (legal) 

1.4840158 

feet in 1 cm. 

= 0.03280833 

8.5159842—10 

inches in 1 m. 

==< 39.37 (exact legal value) 

1.5951654 

pounds in 1 kg. 

= 2.204622341 

0.3433342 

kilograms in 1 lb. 

= 0 4535924277 

9.6566660—10 

on. in. in 1 (U. S.) gallon 

= 231 (exact legal value) 

2.3636120 

ff (average value) 

= 32.16 ft. /sec./ sec. - 

1 . 5073 

ff (legal) 

= 980.665 cm./sec."* 

2.9915207 

weight of 1 cu. ft. of water 

= 62.425 lb. (max. density) 

1 . 7953586 

weight of 1 cu. ft. of air 

= 0.0807 lb. (at 32® F.) 

8.907 —10 

ft. lb. per sec. in 1 H. P. 

= 550 (exact legal value) 

2.7403627 

kg. m. per sec. in 1 H. P. 

= 76.0404 

1.8810445 

watts in 1 H. P. (legal) 

= 745.70 

2.8725649 

IT =* 

3.14159 26535 89793 23846 


e = 

2.71828 18284 59045 23536 


Af = 

0.43429 44819 03251 82765 


1 4- M = 

2.30258 50929 94045 68402 


logio T = 

0.49714 98726 94133 85435 


Iog,oM = 

9.63778 43113 00536 78912 
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Table IV 


COMMON LOGARITHMS 
OF THE TRIGONOMETRIC FUNCTIONS 
FROM 0° TO 90° 


At Intervals Of One Minute 
To Five Decimal Places 


Table IVa 

AUXILIARY TABLE OF S AND T FOR A IN MINUTES 


S = log sin A — log A' and T = log tan A — log A' 

A' = number of minutes in A, and (90® — A)' — number of minutes in 90° — A. 


A' 

S 

■ 


T 

■ 

A' 

T 

Oto 13 

6.46373— 10 

■ 

0 to 

26 

6.46373— 10 

■ 

131 to 133 

6.46394—10 

14 to 42 

72—10 


27 to 

39 

74—10 


1 34 to 1 36 

95—10 

43 to 58 

71—10 


40 to 

48 

75—10 


1 37 to 1 39 

96—10 

59 to 71 

6.46370—10 


49 tA> 

56 

6.46376 — 1 0 


140 to 142 

6.46397 — 1 0 

72 to 81 

69—10 


57 to 

63 

77—10 


143to 145 

98—10 

82 to 91 

68—10 


64 to 

69 

78—10 


146 to 148 

99—10 

9210 99 

6.46367 — 1 0 


70 lo 

74 

6.46379 — 1 0 


14910 150 

6.46400—10 

100 to 107 

66—10 


75 to 

80 

80—10 


1 51 to 1 53 

01 — 10 

108 to 115 

65—10 


81 to 

85 

81 — 10 


1 54 to 1 56 

02—10 

11610 121 

6.46364—10 


86 to 

89 

6.46382 — 1 0 


1 57 to 1 58 

6.46403— 10 

1 22 to 1 28 

63—10 


90 to 

94 

83—10 


159 to 161 

04—10 

1 29 to 1 34 

62—10 


95 to 

98 

84 — 10 


162 to 163 

05—10 

135 to 140 

6.46361 —10 


99 to 102 

6.46385—10 


164 to 166 

6.46406 — 1 0 

141 to 146 

60—10 


103 to 106 

86—10 


167 to 168 

07 — 10 

147 to 151 

59—10 


107 to 110 

87—10 


169 to 171 

08—10 

1 52 to 1 57 

6.46358—10 


111 to113 

6.46388—10 


172 to 173 

6.46409 — 1 0 

158 to 162 

57—10 


114to117 

89 — 10 


174 to 175 

10—10 

163 to 167 

56—10 


118 to 120 

90—10 


176 to 178 

11 — 10 

168to171 

6.46355—10 


121 to 124 

6.46391 — 1 0 


179 to 180 

6.46412—10 

172 to 176 

54—10 


125 to 127 

92— 10 


181 to 182 

13—10 

177 to 181 

53—10 

■ 

128 to 130 

93—10 

■ 

183 to 184 

14—10 


For small angles, log sin A ^ log A' + and log tan A = log A' + T; for angles near 90°, 
log cos A = log (90° — AV + S nnd log ctn A == log (90° — AY + T. 
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©‘^—LOGARITHMS OF TRIGONOMETRIC FUNCTIONS 















Page 130 

1®— LOGARITHMS OF TRIGONOMETRIC FUNCTIONS 


H 

L Sin d 

L Tan od L Ctn 

L Cos 



8.24 186 ... 

8.24 192 1.75 808 

9.99 993 

60 


8,24 903 

8.24 910 1.75 090 

9.99 993 

59 


8.25 609 lit 

8.25616 1,74384 

9.99 993 

58 


8.26 304 tit 

8.26 312 tit 1.73 688 

9.99 993 

57 

■I 

8.26 988 

8.26 996 lit 1.73 004 

9.99 992 

56 

5 

8.27 661 

8.27 669 1.72 331 

9.99 992 

55 

6 

8.28 324 ttl 

8.28 332 til 1.71668 

9.99 992 

54 

7 

8.28 977 til 

8.28 986 ttt 1.71 014 

9.99 992 

53 

8 

8.29 621 t * 

8.29 629 It: 1.70 371 

9.99 992 

52 

9 

8.30 255 

8.30 263 ”5 

9.99 991 

51 

10 

8.30 879 

8.30 888 1.69 112 

9.99 991 

50 

11 

8.31 495 ‘I! 

8.31 505 1.68 495 

9.99 991 

49 

12 

8.32 103 til 

8.32 112 til 1.67 888 

9.99 990 

48 

13 

8.32 702 III 

8.32 711 ll: 1.67 289 

9.99 990 

47 

14 

8.33 292 ”, 

8.33 302 1.66 698 

9.99 990 

46 

15 

8.33 875 

8.33886 1.66114 

9.99 990 

45 

16 

8.34 450 

8.34461 1.65539 

9.99 989 

44 

17 

8.35 018 III 

8.35 029 It: 1.64 971 

9.99 989 

43 

18 

8.35 578 III 

8.35 590 1.64 410 

9.99 989 

42 

19 

8.36 131 j” 

8.36143 1.63857 

9.99 989 

41 

20 

8.36 678 

8.36 689 1.63 311 

9.99 988 

40 

21 

8.37 217 

8.37 229 1.62 771 

9.99 988 

39 

22 

8.37 750 

8.37 762 1.62 238 

9.99 988 

38 

23 

8-38 276 ill 

8.38 289 ZZI 1.61 711 

9.99 987 

37 

24 

8.38 796 

8.38 809 lit 1.61 191 

9.99 987 

36 

25 

8.39 310 

8.39 323 1.60 677 

9.99 987 

35 

26 

8.39 818 til 

8.39832 1.60168 

9.99 986 

34 

27 

8.40 320 til 

8.40 334 til 1-69 666 

9.99 986 

33 

28 

8.40 816 

8.40 830 ::: 1.59 170 

9.99 986 

32 

29 

8.41 307 Z 

8.41 321 1.58 679 

9.99 985 

31 

30 

8.41 792 ... 

8.41 807 1.58 193 

9 99 985 

30 

31 

8.42 272 J?® 

8.42 287 *!: 1.57 713 

9.99 985 

29 

32 

8.42 746 ZlZ 

8.42 762 til 1-67 238 

9.99 984 

28 

33 

8.43 216 til 

8.43 232 til 1-66 768 

9.99 984 

27 

34 

8.43 680 til 

8.43 696 tlo 

9.99 984 

26 

35 

8.44 139 ... 

8.44 156 1,55 844 

9.99 983 

25 

36 

8.44 594 til 

8.44 611 til I - 65 389 

9.99 983 

24 

37 

8.45 044 til 

8.45 061 1.54 939 

9.99 983 

23 

38 

8.45 489 til 

8.45 507 til 1-64 493 

9.99 982 

22 

39 

8.45 930 til 

8,45 948 til 

9.99 982 

21 

40 1 

8.46 366 

8.46 385 1.53 615 

9.99 982 j 

20 

41 1 

8.46 799 

8.46 817 til 1-63 183 

9.99 981 

19 

42 

8.47 226 til 

8.47 245 til 1.52 755 

9.99 981 

18 

43 

8.47 650 til 

8.47 669 til 1-62 331 

9.99 981 

17 

44 

8.48 069 Z 

8.48 089 til 

9.99 980 

16 

45 

8.48 485 ... 

8.48 505 1.51 495 

9.99 980 

15 

46 

8.48 896 Jl! 

8.48 917 1.51 083 

9.99 979 

14 

47 

8.49 304 til 

8.49 325 til 1-60 675 

9.99 979 

13 

48 

8.49 708 

8.49 729 til I - 50 271 

9.99 979 

12 

49 

8.50 108 j;; 

8.50 130 til 

9.99 978 

11 

50 

8.50 504 ,,3 

8.50 527 1.49 473 

9.99 978 

10 

51 

8.50 897 III 

8.50 920 1.49 080 

9.99 977 

9 

62 

8.51 287 lit 

8.51 310 tit 1.48 690 

9.99 977 

8 

63 

8.51 673 III 

8.51 696 1.48 304 

9.99 977 

7 

64 

8.52 055 

8.52 079 til ^-^7 921 

380 

9.99 976 

6 

55 

8.52 434 

8.52 459 1.47 541 

9.99 976 

5 

56 

8.52 810 

8.52 835 1.47 165 

9.99 975 

4 

67 

8.53 183 III 

8.53 208 til 792 

9.99 975 

3 

58 

8.53 552 J” 

8.53 578 1.46 422 

9.99 974 

2 

69 

8.53 919 III 

8.53 945 III 1.46 055 

9.99 974 

1 

60 

8.54 282 

8.54 308 1.45 692 

9.99 974 

D 


L Cos d 

L Ctn c d L Tan 

L Sin 

' 1 


88 ^ 


For more accurate values of L sin and L tan for interpolated values of angles 
less than 3° (or L cos or L ctn of angles greater than 87’’) use Table IVa, Page 128. 
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2°~~L0GARITHMS OF TRIGONOMETRIC FUNCTIONS 



















Fmgm 1$2 


S®-~LOGARITHMS OF TRIGONOMETOIC FUNCTIONS 


' 

L Sin d 

L Tan 

0 

8.71 880 ~ 

8.71 940 

1 

8.72 120 

8.72 181 

2 

8.72 359 

8.72 420 

3 

8.72 597 

8.72 659 

4 

8.72 834 235 

8.72 896 

5 

8.73 069 

8.73 132 

6 

8.73 303 

8.73 366 

7 

8.73 535 

8.73 600 

8 

8.73 767 

8.73 832 

9 

8.73 997 

8.74 063 

10 

8.74 226 

8.74 292 

11 

8.74 454 III 

8.74 521 

12 

8.74 680 

8.74 748 

13 

8.74 906 

8.74 974 

14 

8.75 130 223 

8.75 199 

15 

8; 75 353 

8.75 423 

16 

8.75 575 

8.75 645 

17 

8.75 795 

8.75 867 

18 

8.76 015 

8.76 087 

19 

8.76 234 2I7 

8.76 306 

20 

8.76 451 

8.76 525 

21 

8.76 667 l\t 

8.76 742 

22 

8.76 883 III 

8.76 958 

23 

8.77 097 l\* 

8.77 173 

24 

8.77 310 2I2 

8.77 387 

25 

8.77 522 

8.77 600 

26 

8.77 733 

8.77 811 

27 

8.77 943 III 

8.78 022 

28 

8.78 152 III 

8.78 232 

29 

8.78 360 

8.78 441 

30 

8.78 568 ... 

8.78 649 

31 

8.78 774 III 

8.78 855 

32 

8.78 979 III 

8.79 061 

33 

8.79 183 

8.79 266 

34 

8.79 386 III 

8.79 470 

35 

8.79 588 

8.79 673 

36 

8.79 789 ll] 

8.79 875 

37 

8.79 990 III 

8.80 076 

38 

8.80 189 ” 

8.80 277 

39 

8.80 388 III 

8.80 476 

40 

8.80 585 

8.80 674 

41 

8,80 782 III 

8.80 872 

42 

\ 8.80 978 „ 

8.81 068 

43 

8.81 173 III 

8.81 264 

44 

8.81 367 \ll 

8.81 459 

45 

8.81 560 

8.81 653 

46 

8.81 752 III 

8.81 846 

47 

8.81 944 \ll 

8.82 038 

48 

8.82 134 \ll 

8.82 230 

49 

8.82 324 ]ll 

8.82 420 

50 

8.82 513 

8.82 610 

51 

8.82 701 !! 

8.82 799 

52 

8.82 888 III 

8.82 987 

53 

8.83 075 

8.83 175 

54 

8.83 261 \ll 

8.83 361 

55 

1 8.83 446 

8.83 547 

56 

8.83 630 III 

8.83 732 

57 

8.83 813 ” 

8.83 916 

58 

8.83 996 ” 

8.84 100 

59 

8.84 177 

8.84 282 

60 

8.84 358 

8.84 464 


1 L Cob d 

L Ctn 


od 


L Ctn 

1 L Cos 

241 

1 

.28 

060 

9.99 

940 

1 

.27 

819 

9.99 

940 

239 

1 

.27 

580 

9.99 

939 

239 

1 

,27 

341 

9.99 

938 

237 

236 

1 

.27 

104 

9.99 

938 

234 

1 

.26 

868 

9.99 

937 

1 

.26 

634 

9.99 

936 

234 

1 

.26 

400 

9.99 

936 

232 

1 

.26 

168 

9.99 

935 

229 

1 

.25 

937 

9.99 

934 

229 

1 

.25 

708 

9.99 

934 

1 

.25 

479 I 

9.99 

933 

227 

1 

.25 

252 

9.99 

932 

226 

1 

.25 

026 , 

9.99 

932 

225 

224 

1 

.24 

801 j 

9.99 

931 

222 

1 

.24 

577 i 

9.99 

930 

1 

.24 

355 

9.99 

929 

222 

1 

.24 

133 : 

9.99 

929 

220 

1 

.23 

913 

9.99 

928 

2f9 

1 

.23 

694 

9.99 

927 

217 

1 

.23 

475 

9.99 

926 

1 

.23 

258 

9.99 

926 

21 6 

1 

.23 

042 

9.99 

925 

21 5 

1 

.22 

827 

9.99 

924 

214 

213 

1 

.22 

613 

9.99 

923 

211 

1 

.22 

400 

9.99 

923 

1 

.22 

189 

9.99 

922 

21 1 

1 

.21 

978 

9.99 

921 


1 

.21 

768 

9.99 

920 

209 

208 

1 

.21 

559 

9.99 

920 

206 

1 

.21 

351 

9.99 

919 

1 

.21 

145 

9.99 

918 

206 

1 

.20 

939 

9.99 

917 

205 

1 

.20 

734 

9.99 

917 

204 

203 

1 

.20 

630 

9.99 

916 

202 

1 

.20 

327 

9.99 

915 

1 

.20 

125 

9.99 

914 

201 

1 

.19 

924 

9.99 

913 


1 

.19 

723 

9.99 

913 

199 

198 

1 

.19 

524 

9.99 

912 

198 

1 

.19 

326 

9.99 

911 

1 

.19 

128 

9.99 

910 

196 

1 

.18 

932 

9.99 

909 


1 

.18 

736 

9.99 

909 

195 

194 

1 

.18 

541 

9.99 

908 

193 

1 

.18 

347 

9.99 

907 

1 

.18 

154 

9.99 

906 

1 92 

1 

.17 

962 

9.99 

905 

192 

1 

.17 

770 

9.99 

904 

1 90 

190 

1 

.17 

580 

9.99 

904 

189 

1 

.17 

390 

9.99 

903 

1 

.17 

201 

9.99 

902 

1 88 

1 

.17 

013 

9.99 

901 

1 88 

1 

.16 

825 

9.99 

900 

186 

1 

.16 

639 

9.99 

899 


1 

.16 

453 

9.99 

898 

185 

1 

.16 

268 

9.99 

898 

' * 

1 

.16 

084 

9.99 

897 


1 

.15 

900 

9.99 

896 

182 

182 

1 

.15 

718 

9.99 

895 


1 

.15 

536 

9.99 

894 

cd 

L Tan | 

I L Sin 


Proportional parts 


60 

" 1 

241 

239 237 

235 234 

59 

t 

4.0 

4.0 

4.0 

3.9 

3.9 

58 

2 

8.0 

8.0 

7.9 

7.8 

7.8 

57 

3 

12.0 

12.0 

11 .8 

11 .8 

11 .7 

56 

4 

16.1 

15.9 

15.8 

15.7 

15.6 

55 

s 

20.1 

19.9 

19.8 

19.6 

19.5 

54 

6 

24.1 

23.9 

23.7 

23.5 

23 .4 

53 

7 

28.1 

27.9 

27.6 

27.4 

27.3 

52 

8 

32.1 

31 .9 

31 .6 

31 .3 

31 .2 

51 

9 

36.2 

35.8 

35.6 

33.2 

35 1 

50 

49 

- 

232 

229 227 

225 223 

48 

47 

46 

1 

3.9 

3.8 

3.8 

3.8 

3.7 

2 

7.7 

7.6 

7.6 

7.5 

7.4 

3 

11 .6 

11 .4 

11 .4 

112 

11 .2 

4 

15-5 

15.3 

15.1 

15.0 

14.9 

45 

44 

43 

42 

41 

5 

19.3 

19,1 

18.9 

18.8 

1B.6 

6 

23.2 

22.9 

22.7 

22.5 

22.3 

7 

27.1 

26,7 

26.5 

26.2 

26.0 

8 

30.9 

30.5 

30.3 

30.0 

29.7 

9 

34.8 

34.4 

34.0 

33.8 

33.4 

40 

39 

- 

222 

220 217 

215 

213 

38 

I 

3.7 

3.7 

3.6 

3.6 

3.6 

37 

2 

7.4 

7.3 

7.2 

7.2 

7.1 

36 

3 

11 .1 

11 .0 

10.8 

10.8 

10.6 

35 

4 

14.8 

14.7 

14.5 

14.3 

14.2 

34 

5 

18.5 

18.3 

18! 

17.9 

17.8 

33 

6 

22.2 

22.0 

21 .7 

21 .5 

21 .3 

32 

7 

25.9 

25.7 

25.3 

25.1 

24.8 

31 

8 

29.6 

29.3 

28.9 

28 7 

28.4 

30 

9 

33.3 

33.0 

32.6 

32.2 

32.0 

29 

28 

1 ] 

211 

208 

206 

203 



3.5 

3.5 

3.4 

3.4 

3.4 

27 

2 

7.0 

6.9 

6.9 

6.8 

6.7 

26 

3 

10.6 

10.4 

10.3 

10.2 

10.0 

25 

4 

14.1 

13.9 

13.7 

13.5 

13.4 

24 

5 

17.6 

17.3 

17.2 

16.9 

16.8 

23 

6 

21 .1 

20.8 

20.6 

20.3 

20.1 

22 

7 

24.6 

24.3 

24.0 

23.7 

23.4 

21 

8 

28.1 

27.7 

27.5 

27.1 

26.8 

20 

9 

31 .6 

31 .2 

30.9 

30.4 

30.2 

19 

18 


199 

197 

195 


192 

17 

16 

1 

3.3 

3.3 

3.2 

3.2 

3.2 

Z 

6.6 

6.6 

6.5 

6.4 

6.4 

3 

10.0 

9.8 

9.8 

9.6 

9.6 

15 

4 

13.3 

13.1 

13.0 

12.9 

12.8 

14 

13 

12 

11 

5 

16.6 

16.4 

16.2 

16.1 

16.0 

6 

19.9 

19.7 

19.5 

19.3 

19.2 

7 

23.2 

23.0 

22.8 

22.5 

22.4 

8 

26.5 

26.3 

26.0 

25.7 

25.6 

10 

9 

29.8 

29.6 

29.2 

29.0 

28.8 

9 

8 


1®? 

1®? 

185 

183 

111 

7 


3.2 

3.1 

3.1 

3.0 

3.0 

6 

Z 

6.3 

6.2 

6.2 

6.1 

6.0 


3 

i 9.4 

9.4 

9.2 

9.2 

9.0 

5 

4 

4 

12.6 

12.5 

12.3 

12.2 

12.1 

3 

5 

15.8 

15.S 

IS. 4 

15.2 

15.1 

2 

6 

18.9 

18.7 

18.5 

18.3 

18.1 

1 

7 

22 .0 

21 .8 

21 .6 

21 .4 

21.1 


8 

25.2 

24.9 

24.7 

24.4 

24.1 

0 

9 

28.4 

28.0 

27.8 

27.4 

27.2 


86 ’ 


Proportional parts 

















Table IV 


FmgalBS 


4"~L0GAR1THMS OF TRIGONOMETRIC FUNCTIONS 



Proportional parts 


12.1 

12.1 

11 .9 

11 .9 

11 .8 

1 5.2 

15.1 

14.9 

14.8 

14.8 

18.2 

18.1 

17.9 

17.8 

17.7 

21 .2 

21 .1 

20.9 

20.8 

20.6 

24.3 

24.1 

23.9 

23.7 

23.6 

27.3 

27.2 

26.8 

26.7 

26.6 

176 

175 

174 

173 

172 

2.9 

2.9 

2.9 

2.9 

2.9 

5.9 

5.8 

5.8 

5.8 

5.7 

8.8 

8.8 

8.7 

8.6 

8.6 

11 .7 

11 .7 

11 .6 

11 .5 

11 .5 

14.7 

14.6 

14.5 

14.4 

14 ,» 

17.6 

17.5 

17.4 

17.3 

17.2 

20.5 

20.4 

20.3 

20.2 

20 .1 

23.5 

23.3 

23.2 

23.1 

22.9 

26.4 

26.2 

26.1 

26.0 

25.8 

171 

170 

169 

168 

167 


8.6 

8.5 

8.4 

8.4 

8.4 

11 .4 

11.3 

11 .3 

11 .2 

11 .1 

14.2 

14.2 

14.1 

14.0 

11.9 

17.1 

17.0 

16.9 

16.8 

16.7 

20.0 

19.8 

19.7 

19.6 

19.5 

22.8 

22.7 

22.5 

22.4 

22.3 

25.6 

25.5 

25.4 

25.2 

25.0 

166 

165 

164 

163 

162 


11 .1 

1 1 .0 

10.9 

10.9 

10.8 

13.8 

13.8 

13.7 

13.6 

13.5 

16.6 

16.5 

16.4 

16.3 

16.2 

19.4 

19.2 

19.1 

19.0 

18.9 

22.1 

22.0 

21 .9 

21 .7 

21 .6 

24.9 

24.8 

24.6 

24.4 

24.3 

161 

160 

159 

158 

157 


8.0 

8.0 

8.0 

7.9 

7.8 

10.7 

10.7 

10.6 

10.5 

10.5 

13.4 

13.3 

13.2 

13 2 

13.1 

16.1 

16.0 

15.9 

153 

15.7 

18.8 

18.7 

18.6 

18.4 

18.3 

21 .5 

21 .3 

21 .2 

21 .1 

20 .9 

24.2 

24.0 

23.8 

23.7 

23.6 

156 

155 

154 

153 

152 


L Oos d I L Ctn 


5.2 5.2 5.1 5.1 5.1 

7.8 7.8 7.7 7.6 7.6 

10.4 10.3 10.3 10.2 10.1 

13.0 12.9 12.8 12.8 12.7 
15.6 15.5 15.4 15.3 15.2 
18.Z 18.1 18.0 17.8 17.7 
20.8 20.7 20.5 20.4 20.3 

23.4 23.2 23.1 234 ) 22.8 


Proportional parts 
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Table TV 


PagelS? 


LOGARITHMS OF TRIGONOMETRIC FUNCTIONS 



L Tan 

c d 

L Ctn j 

[ L Cos 


Prop<jrlionaI parts 


25 9.16 545 

26 9.16 631 

27 9.16 716 

28 9.16 801 

29 9.16 886 

30 9.16 970 

31 9.17 055 

32 9.17 139 

33 9.17 223 

34 9.17 307 

35 9.17 391 

36 9.17 474 

37 9.17 558 

38 9.17 641 

39 9.17 724 

40 9.17 807 

41 9.17 890 

42 9.17 973 

43 9.18 055 

44 9.18 137 

45 9.18 220 

46 9.18 302 

47 9.18 383 

48 9.18 465 

49 9.18 547 

50 9.18 628 

51 9.18 709 

52 9.18 790 

53 9.18 871 

54 9.18 952 

55 9.19 033 

56 9.19 113 

57 9.19 193 

58 9.19 273 

59 9.19 353 

60 9.19 433 


L Cos 


9.14 780 
9.14 872 

9.14 963 

9.15 054 
9.15 145 

9.15 236 
9.15 327 
9.15 417 
9.15 508 
9.15 598 

9.15 688 
9.15 777 
9.15 867 

9.15 956 

9.16 046 

9.16 135 
9.16 224 
9.16 312 
9.16 401 
9.16 489 

9.16 577 
9.16 665 
9.16 753 
9.16 841 

9.16 928 

9.17 016 
9.17 103 
9.17 190 
9.17 277 
9.17 363 

9.17 450 
9.17 536 
9.17 622 
9.17 708 
9.17 794 

9.17 880 

9.17 965 

9.18 051 
9.18 136 
9.18 221 

9.18 306 
9.18 391 
9.18 475 
9.18 560 
9.18 644 

9.18 728 
9.18 812 
9.18 896 

9.18 979 

9.19 063 

9.19 146 
9.19 229 
9.19 312 
9.19 395 
9.19 478 

9.19 561 
9.19 643 
9.19 725 
9.19 807 
9.19 889 


cd L Tan 


9.99 575 60 
9.99 574 59 
9.99 572 58 
9.99 570 57 
9.99 568 56 

9.99 566 65 
9.99 565 54 
9.99 563 53 
9.99 561 52 
9.99 559 51 

9.99 557 50 
9.99 556 49 
9.99 554 48 
9.99 552 47 
9.99 550 46 

9.99 548 45 
9.99 546 44 
9.99 545 43 
9.99 543 42 
9.99 54t 41 

9.99 539 40 
9.99 537 39 
9.99 535 38 
9.99 533 37 
9.99 532 36 

9.99 630 35 
9.99 528 34 
9.99 526 33 
9.99 524 32 
9.99 522 31 

9.99 520 30 
9.99 518» 29 
9.99 517 28 
9.99 515 27 
9.99 513 26 

9.99 511 25 
9.99 509 24 
9.99 507 23 
9.99 505 22 
9.99 503 21 

9.99 501 20 
9.99 499 19 
9.99 497 18 
9.99 495 17 
9.99 494 16 

9.99 492 15 
9.99 490 14 
9.99 488 13 
9.99 486 12 
9.99 484 11 

9.99 482 10 
9.99 480 9 
9.99 478 8 
9.99 476 7 
9.99 474 6 

9.99 472 5 
9.99 470 4 
9.99 468 3 
9.99 466 2 
9.99 464 1 

9.99 462 0 


L Sin I ' 


t .5 t .5 

3.0 1.0 

4.6 4.5 

6.1 6.0 

7.6 7.5 

9.1 9.0 

10.6 10.5 

12.1 12.0 

13.6 13.5 

15.2 15.0 

30.3 30.0 

45.5 45.0 

60.7 60.0 

75.6 7iJ» 


1 .5 1 .4 

2.9 2.9 

4.4 4.4 

5.9 5.8 

7.3 7.2 

8.8 6.7 

10.3 10.2 

11.7 11.6 

13.2 13.0 


42.5 42.0 
56.7 56.0 


10.9 10.8 

12J 12.2 


Proportional parts 


81 














lu 


-LOGARITHMS OF TRIGONOMETRIC FUNCTIONS 




























'o6l# IV 
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-LOGARITHMS OF TRIGONOMETRIC FUNCTIONS 


L Tan c d L Ctn 


Proportional parts 


9.23 967 

9.24 039 

9.24 110 

9.24 181 

9.24 253 

9.24 324 

9.24 395 

9.24 466 

9.24 536 

9.24 607 

9.24 677 

9.24 748 

9.24 818 

9.24 888 

9.24 958 

9.25 028 

9.25 098 

9.25 168 

9.25 237 

9.25 307 

9.25 376 

9.25 445 

9.25 514 

9.25 583 

9.25 652 

9.25 721 

9.25 790 

9.25 858 

9.25 927 

9.25 995 

9.26 063 

9.26 131 

9.26 199 

9.26 267 

9.26 335 

9.26 403 

9.26 470 

9.26 f>38 

9.26 605 

9.26 672 

9.26 739 

9.26 806 

9.26 873 

9.26 940 

9.27 007 

9.27 073 

9.27 140 

9.27 206 

9.27 273 

9.27 339 

9.27 405 

9.27 471 

9.27 537 

9.27 602 

9.27 668 

9.27 734 

9.27 799 

9.27 864 

9.27 930 

9.27 995 


9.24 632 

9.24 706 

9.24 779 

9.24 853 

9.24 926 

9.25 000 

9.25 073 

9.25 146 

9.25 219 

9.25 292 

9.25 365 

9.25 437 

9.25 510 

9.25 582 

9.25 655 

9.25 727 

9.25 799 

9.25 871 

9.25 943 

9.26 015 

9.26 086 

9.26 158 

9.26 229 

9.26 301 

6.26 372 

9.26 443 

9.26 514 

9.26 585 

9.26 655 

9.26 726 

9.26 797 

9.26 867 

9.26 937 

9.27 008 

9.27 078 

9.27 148 

9.27 218 

9.27 288 

9.27 357 

9.27 427 

9.27 496 

9.27 566 

9.27 635 

9.27 704 

9.27 773 

I 9.27 842 

9.27 911 

9.27 980 

9.28 049 

9.28 117 

9.28 186 

9.28 254 

9.28 323 

9.28 391 

9.28 459 

9.28 527 

9.28 595 

9.28 662 

9.28 730 

9.28 798 


0.75 368 
0.75 294 
0.75 221 
0.75 147 
0.75 074 

0.75 000 
0.74 927 
0.74 854 
0.74 781 
0.74 708 

0.74 635 
0.74 563 
0.74 490 
0.74 418 
0.74 345 

0.74 273 
0.74 201 
0.74 129 
0.74 057 
0.73 985 

0.73 914 
0.73 842 
0.73 771 
0.73 699 
0.73 628 

0.73 557 
0.73 486 
0.73 415 
0.73 345 
0.73 274 

0.73 203 
0.73 133 
0.73 063 
0.72 992 
0.72 922 

0.72 852 
0,72 782 
0.72 712 
0.72 643 
0.72 573 

0.72 504 
0.72 434 
0.72 365 
0.72 296 
0.72 227 

0.72 158 
0.72 089 
0.72 020 
0.71 951 
0.71 883 

0.71 814 
0.71 746 
0.71 677 
0.71 609 
0.71 541 

0.71 473 
0.71 405 
0.71 338 
0.71 270 
0.71 202 


cd L Tan 



Proportional parts 


79 < 
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11®— LOGARITHMS OF TRIGONOMETRIC FUNCTIONS 



L SiD 


9.28 060 

9.28 125 

9.28 190 

9.28 254 

9.28 319 

9.28 384 

9.28 448 

9.28 512 

9.28 577 

9.28 641 

9.28 705 

9.28 769 

9.28 833 

9.28 896 

9.28 960 

9.29 024 

9.29 087 

9.29 150 

9.29 214 

9.29 277 

9.29 340 

9.29 403 

9.29 466 

9.29 529 

9.29 591 

9.29 654 

9.29 716 

9.29 779 

9.29 841 

9.29 903 

9.29 966 

9.30 028 

9.30 090 

9.30 151 

9.30 213 

9.30 275 

9.30 336 

9.30 398 

9.30 459 

9.30 521 

9.30 582 

9.30 643 

9.30 704 

9.30 765 

9.30 526 

9.30 887 

9.30 947 

9.31 008 

9.31 068 

9.31 129 

9.31 189 

9.31 250 

9.31 310 

9.31 370 

9.31 430 

9.31 490 

9.31 549 

9.31 609 

9.31 669 

9.31 728 



9.31 788 
LC08 


L Ctn c d L Tcuq 


78 ' 


L Sin 


Proportional parts 
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13°— LOGARITHMS OF TRIGONOMETRIC FUNCTIONS 
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I®— LOGARITHMS OF TRIGONOMETRIC FUNCTIONS 


0 1 

L Tan 

o d 

L Ctn 1 

1 L Cos 


Proportioaal peurts 


9.38 368 

9.38 418 

9.38 469 

9.38 519 

9.38 570 

9.38 620 

9.38 670 

9.38 721 

9.38 771 

9.38 821 

9.38 871 

9.38 921 

9.38 971 

9.39 021 

9.39 071 

9.39 121 

9.39 170 

9.39 220 

9.39 270 

9.39 319 

9.39 369 

9.39 418 

9.39 467 

9.39 517 

9.39 566 


9.39 677 

9.39 731 

9.39 785 

9.39 838 

9.39 892 

9.39 945 

9.39 999 

9.40 052 

9.40 106 

9.40 159 

9.40 212 

9.40 266 

9.40 319 

9.40 372 

9.40 425 

9.40 478 

9.40 531 

9.40 584 

9.40 636 

9.40 689 

9.40 742 

9.40 795 

9.40 847 

9.40 900 

9.40 952 


0.60 323 
0.60 269 
0.60 215 
0.60 162 
0.60 108 

0.60 055 
0.60 001 
0.59 948 
0.59 894 
0.59 841 

0.59 788 
0.59 734 
0.59 681 
0.59 628 
0.59 575 

0.59 522 
0.59 469 
0.59 416 
0.59 364 
0.59 311 

0.59 258 
0.59 205 
0.59 153 
0.59 100 
0.59 048 


9.98 690 

9.98 687 

9.98 684 

9.98 681 

9.98 678 

9.98 675 

9.98 671 

9.98 668 

9.98 665 

9.98 662 

9.98 659 

9.98 656 

9.98 652 

9.98 649 

9.98 646 

9.98 643 

9.98 640 

9.98 636 

9.98 633 

9.98 630 

9.98 627 

9.98 623 

9.98 620 

9.98 617 

9.98 614 


9.39 615 

9.39 664 

9.39 713 

9.39 762 

9.39 811 


9.41 005 

9.41 057 

9.41 109 

9.41 161 

9.41 214 


0.58 995 
0.58 943 
0.58 891 
0.58 839 
0.58 786 


9.98 610 

9.98 607 

9.98 604 

9.98 601 

9.98 597 


9.39 860 

9.39 909 

9.39 958 

9.40 006 

9.40 055 


9.41 266 

9.41 318 

9.41 370 

9.41 422 


0.58 734 
0.58 682 
0.58 630 
0.58 578 
0.58 526 


9.98 594 

9.98 591 

9.98 588 

9.98 584 

9.98 581 


9.40 103 
9.40 152 
9.40 200 
9.40 249 
9.40 297 

9.40 346 
9.40 394 
9.40 442 
9.40 490 
9.40 538 

9.40 586 
9.40 634 
9.40 682 
9.40 730 
9.40 778 

9.40 825 
9.40 873 
9.40 921 

9.40 968 

9.41 016 

9.41 063 
9.41 111 
9.41 158 
9.41 205 
9.41 252 


9.41 526 
9.41 578 
9.41 629 
9.41 681 


9.41 784 
9.41 836 
9.41 887 
9.41 939 


9.42 041 
9.42 093 
9.42 144 
9.42 195 
9.42 246 

9.42 297 
9.42 348 
9.42 399 
9.42 450 
9.42 501 

9.42 552 
9.42 603 
9.42 653 
9.42 704 
9.42 755 


0.58 474 
0.58 422 
0.58 371 
0.58 319 
0.58 267 

0.58 216 
0.58 164 
0.58 113 
0.58 061 
0.58 010 

0.57 959 
0.57 907 
0.57 856 
0.57 805 
0.57 754 

0.57 703 
0.57 652 
0.57 601 
0.57 550 
0.57 499 

0.57 448 
0.57 397 
0.57 347 
0.57 296 
0.57 245 


9.98 578 
9.98 574 
9.98 571 
9.98 568 
9.98 565 

9.98 561 
9.98 558 
9.98 555 
9.98 551 
9.98 548 

9.98 545 
9.98 541 
9.98 538 
9.98 535 
9.98 531 

9.98 528 
9.98 525 
9.98 521 
9.98 518 
9.98 515 

9.98 511 
9.98 508 
9.98 505 
9.98 501 
9.98 498 


60 9.41 300 


c d L Tan 


Proportional parts 
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L Tan c d L Ctn 


Proportional parts 


9.41 347 

9.41 394 

9.41 441 

9.41 488 

9.41 535 

9.41 582 

9.41 628 

9.41 675 


9.41 768 

9.41 815 

9.41 861 

9.41 908 


9.42 001 

9.42 047 

9.42 093 

9.42 140 

9.42 186 

9.42 232 

9.42 278 

9.42 324 

9.42 370 

9.42 416 

9.42 461 

9.42 507 

9.42 553 

9.42 599 

9.42 644 

9.42 690 

9.42 735 

9.42 781 

9.42 826 

9.42 872 

9.42 917 

9.42 962 

9.43 008 

9.43 053 

9.43 098 

9.43 143 

9.43 188 

9.43 233 

9.43 278 

9.43 323 

9.43 367 

9.43 412 

9.43 457 

9.43 502 

9.43 546 

9.43 591 

9.43 635 

9.43 680 

9.43 724 

9.43 769 

9.43 813 

9.43 857 

9.43 901 

9.43 946 

9.43 990 


9.42 805 

9.42 856 

9.42 906 

9.42 957 

9.43 007 

9.43 057 

9.43 108 

9.43 158 

9.43 208 

9.43 258 

9.43 308 

9.43 358 

9.43 408 

9.43 458 

9.43 508 

9.43 558 

9.43 607 

9.43 657 

9.43 707 

9.43 756 

9.43 806 

9.43 855 

9.43 905 

9.43 954 

9.44 004 

9.44 053 

9.44 102 

9.44 151 

9.44 201 

9.44 250 

9.44 299 

9.44 348 

9.44 397 

9.44 446 

9.44 495 

9.44 544 

9.44 592 

9.44 641 

9.44 690 

9.44 738 

9.44 787 

9.44 836 

9.44 884 

9.44 933 

9.44 981 

9.45 029 

9.45 078 

9.45 126 

9.45 174 

9.45 222 

9.45 271 

9.45 319 

9.45 367 

9.45 415 

9.45 463 

9.45 511 

9.45 559 

9.45 606 

9.45 654 

9.45 702 


0.57 195 
0.57 144 
0.57 094 
0.57 043 
0.56 993 

0.56 943 
0.56 892 
0.56 842 
0.56 792 
0.56 742 

0.56 692 
0.56 642 
0.56 592 
0.56 542 
0.56 492 

0.56 442 
0.56 393 
0.56 343 
0.56 293 
0.56 244 

0.56 194 
0.56 145 
0.56 095 
0.56 046 
0.55 996 

0.55 947 
0.55 898 
0.55 849 
0.55 799 
0.55 750 

0.55 701 
0.55 652 
0.55 603 
0.55 554 
0.55 505 

0.55 456 
0.55 408 
0.55 359 
0.55 310 
0.55 262 

0.55 213 
0.55 164 
0.55 116 
0.55 067 
0.55 019 

0.54 971 
0.54 922 
0.54 874 
0.54 826 
0.54 778 

0.54 729 
0 54 681 
0.54 633 
0.54 585 
0.54 537 

0.54 489 
0.54 441 
0.64 394 
0.64 346 
0.54 298 


9. 

98 

494 

9, 

.98 

491 

9 

.98 

488 

9. 

.98 

484 

9. 

.98 

481 

9. 

.98 

477 

9. 

.98 

474 

9. 

98 

471 

9. 

,98 

467 

9. 

98 

464 

9. 

98 

460 

9. 

98 

457 

9. 

98 

453 

9. 

98 

450 

9. 

,98 

447 

9. 

98 

443 

9. 

98 

440 

9. 

98 

436 

9. 

98 

433 

9. 

98 

429 

9. 

98 

426 

9. 

98 

422 

9. 

98 

419 

9. 

98 

415 

9. 

98 

412 

9. 

98 

409 

9. 

98 

405 

9. 

98 

402 

9. 

98 

398 

9. 

98 

395 

9. 

98 

391 

9. 

98 

388 

9. 

98 

384 

9. 

98 

381 

9. 

98 

377 

9. 

98 

373 

9. 

98 

370 

9. 

98 

366 

9. 

98 

363 

9. 

98 

359 

9. 

98 

356 

9. 

98 

352 

9. 

98 

349 

9. 

98 

345 

9. 

98 

342 

9. 

98 

338 

9. 

98 

334 

9. 

98 

331 

9. 

98 

327 

9. 

98 

324 

9. 

98 

320 

9. 

98 

317 

9 

,98 

313 

9. 

98 

309 

9. 

.98 

306 

9 

.98 

302 

9 

.98 

299 

9 

.98 

295 

9 

.98 

291 

9 

.98 

288 

9 

.98 

284 


Proportional parts 
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Proportional parts 



4.0 3.9 

4.8 4.7 

5.6 5.5 

6.4 6.3 

7.2 7.0 

8.0 7.8 

16.0 15.7 

24.0 23.5 

32.0 31.3 

40.0 39.2 


7.5 7.3 

15.0 14.7 

22.5 22.0 

30.0 29.3 

37.5 36.7 


^ 41 

0.7 0.7 


3.5 3.4 

4.2 4.1 

4.9 4.8 


0.3 0.2 

0.4 0.3 

0.5 0.4 


10 7 0 6.8 0.7 0.5 

20 14.0 13.7 1.3 1.0 

30 21.0 20.5 2.0 1.5 

40 28.0 27.3 2.7 2.6 

50 35.0 34.2 3.3 2.9 


Proper ticmal parts 


73 ’ 
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18®— LOGARITHMS OF TRIGONOMETRIC FUNCTIONS 



71 ® 















nasml4i 


-LOGARITHMS OF TRIGONOMETRIC FUNCTIONS 


9.51 264 
9.51 301 
9.51 338 
9.51 374 
9.51 411 

9.51 447 
9.51 484 
9.51 520 
9.51 657 


9.51 629 
9.51 666 
9.51 702 
9.51 738 
9.51 774 

9.51 811 
9.51 847 
9.51 883 
9.51 919 
9.51 955 

9.51 991 

9.52 027 
9.52 063 
9.52 099 
9.52 135 

9.52 171 
9.52 207 
9.52 242 
9.62 278 
9.52 314 

9.52 350 
9.52 385 
9.62 421 
9.62 456 
9.52 492 

9.52 527 
9.52 563 
9.52 598 
9.52 634 
9.52 669 

9.52 705 
9.52 740 
9.52 775 
9.52 811 
9.52 846 

9.52 881 

9.62 916 
9.52 951 

9.52 986 

9.63 021 

9.53 056 
9.53 092 
9.53 126 
9.53 161 
9.53 196 

9.53 231 
9.53 266 
9.53 301 
9.53 336 
9.53 370 


L Tan c d 


9.53 697 
9.53 738 : 
9.53 779 : 

9.53 820 y, 
9.53 861 y 

9.53 902 
9.53 943 y 

9.53 984 y 

9.54 025 y. 
9.54 065 

9.54 106 
9.54 147 y 
9.54 187 
9.54 228 y 
9.54 269 y 

9.54 309 
9.54 350 y^ 
9.54 390 
9.54 431 y 
9.54 471 y 

9.54 512 
9.54 552 y 
9.54 593 y. 
9.54 633 Z 
9.54 673 y 

9.54 714 
9.54 754 Z 
9.54 794 Z 
9.54 835 y^ 
9.54 875 y 

9.54 915 
9.54 955 Z 

9.54 995 y 

9.55 035 Z 
9.65 075 y 

9.55 115 „ 

9.55 155 y 
9.55 195 y 
9.55 235 y 
9.55 275 ^ 

9.55 315 
9.55 355 y 
9.55 395 y 
9.55 434 Z 
9.55 474 

9.55 514 
9.55 554 y 
9.55 593 Z 
9.55 633 y 
9.55 673 y 

9.55 712 
9.55 752 y 
9.55 791 Z 
9.55 831 y 
9.55 870 y 

9.55 910 
9.55 949 Z 

9.55 989 y 

9.56 028 Z 
9.56 067 Z 


Proportional parts 


0.46 303 
0.46 262 
0.46 221 
0.46 180 
0.46 139 

0.46 098 
0.46 057 
0.46 016 
0.45 975 
0.45 935 

0.46 894 
0.45 853 
0.45 813 
0.45 772 
0.45 731 

0.45 691 
0.45 650 
0.45 610 
0.45 569 
0.45 529 

0.45 488 
0.45 448 
0.45 407 
0.45 367 
0.45 327 

0.45 286 
0.46 246 
0.45 206 
0.45 165 
0.45 125 

0.45 085 
0.45 045 
0.45 005 
0.44 965 
0.44 926 

0.44 885 
0.44 845 
0.44 805 
0.44 765 
0.44 725 

0.44 685 
0.44 645 
0.44 605 
0.44 566 
0.44 526 

0.44 486 
0.44 446 
0.44 407 
0.44 367 
0.44 327 

0.44 288 
0.44 248 
0.44 209 
0.44 169 
0.44 130 

0.44 090 
0.44 051 
0.44 oil 
0.43 972 
0.43 933 


9.97 567 , 

60 

9.97 563 : 

59 

9.97 658 * 

58 

9.97 554 * 

57 

9.97 550 * 

56 

9.97 545 . 

55 

9.97 541 ; 

54 

9.97 536 * 

53 

9.97 532 i 

52 

9.97 528 J 

51 

9.97 523 . 

50 

9.97 519 * 

49 

9.97 515 J 

48 

9-97 510 1 

47 

9.97 506 1 

46 

9.97 501 

45 

9.97 497 : 

44 

9.97 492 1 

43 

9.97 488 * 

42 

9.97 484 1 

41 

9.97 479 . 

40 

9.97 475 Z 

39 

9.97 470 1 

38 

9.97 466 : 

37 

9.97 461 1 

36 

9.97 457 . 

35 

9.97 453 : 

34 

9.97 448 : 

33 

9.97 444 1 

32 

9.97 439 1 

31 

9.97 435 ^ 

30 

9.97 430 1 

29 

9.97 426 1 

28 

9.97 421 Z 

27 

9.97 417 1 

26 

9.97 412 . 

25 

9.97 408 Z 

24 

9.97 403 1 

23 

9.97 399 Z 

22 

9.97 394 1 

21 

9.97 390 ^ 

20 

9.97 385 1 

19 

9.97 381 * 

18 

9.97 376 1 

17 

9.97 372 1 

16 

9.97 367 . 

15 

9.97 363 1 

14 

9.97 358 1 

13 

9.97 353 1 

12 

9.97 349 1 

11 

9.97 344 . 

10 

9.97 340 Z 

9 

9.97 335 1 

8 

9.97 331 Z 

7 

9.97 326 1 

6 

9.97 322 ^ 

5 

9.97 317 1 

4 

9.97 312 1 

3 

9.97 308 J 

2 

9.97 303 1 

1 

9.97 299 

0 



6 . 4 . 6.0 5.8 

12.3 12.0 11.7 

18.5 18.0 17.5 

24.7 24 0 23.3 

30.8 30.0 29.2 
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20°— LOGARITHMS OF TRIGONOMETRIC FUNCTIONS 


9.53 405 

9.53 440 

9.53 475 

9.53 509 

9.53 544 


L Tan c d 


9.56 107 3- 

9.56 146 
9.56 185 :: 

9.56 224 II 
9.56 264 


Proportional parts 


25 9.54 263 

26 9.54 297 

27 9.54 331 

28 9.54 365 

29 9.54 399 

30 9.54 433 

31 9.54 466 

32 9.54 500 

33 9.54 534 

34 9.54 567 

35 9.54 601 

36 9.54 635 

37 9.54 668 

38 9.54 702 

39 9.54 735 

40 9.54 769 

41 9.54 802 

42 9.54 836 

43 9.54 869 

44 9.54 903 

45 9.54 936 

46 9.54 969 

47 9.55 003 

48 9.55 036 

49 9.55 069 

50 9.55 102 

51 9.55 136 

52 9.55 169 

53 9.55 202 

54 9.55 235 

55 9.55 268 

56 9.55 301 

57 9.55 334 

58 9.55 367 

59 9.55 400 

• 

60 9.55 433 


; 303 33 

i 342 ” 

i 381 II 
i 420 ” 

1459 ” 

I 498 3, 

i 537 ” 

' 5 ^® 39 

; 615 ” 

;654 ” 

I 693 
i 732 ” 

' 771 ” 

i 810 ” 


' 274 3 , 

’ 851 n 

’ 389 II 
■428 ” 

’ ‘186 33 

' 504 II 

' 8‘'8 ll 
' “1 ll 

'619 ll 


9.57 658 

9.57 696 

9.57 734 

9.57 772 

9.57 810 

9.57 849 

9.57 887 

9.57 925 

9.57 963 

9.58 001 

9.58 039 

9.58 077 
9 58 115 

9.58 153 

9.58 191 

9.58 229 

9.58 267 

9.58 304 

9.58 342 

9.58 380 


0.43 893 
0.43 854 
0.43 815 
0.43 776 
0.43 736 

0.43 697 
0.43 658 
0.43 619 
0.43 580 
0.43 541 

0.43 502 
0.43 463 
0.43 424 
0.43 385 
0.43 346 

0.43 307 
0.43 268 
0.43 229 
0.43 190 
0.43 151 

0.43 113 
0.43 074 
0.43 035 
0.42 996 
0.42 958 

0.42 919 
0.42 880 
0.42 842 
0.42 803 
0.42 765 

0.42 726 
0.42 688 
0.42 649 
0.42 611 
0.42 572 

0.42 534 
0.42 496 
0.42 457 
0.42 419 
0.42 381 

0.42 342 
0.42 304 
0.42 266 
0.42 228 
0.42 190 

0.42 151 
0.42 113 
0.42 075 
0.42 037 
0.41 999 

0.41 961 
0.41 923 
0.41 885 
0.41 847 
0.41 809 

0.41 771 
0.41 733 
0.41 696 
0.41 658 


! 9.97 299 
i 9.97 294 
I 9.97 289 

9.97 285 

9.97 280 

9.97 276 

9.97 271 

9.97 266 

9.97 262 

9.97 257 

9.97 252 

9.97 248 

9.97 243 

9.97 238 

9.97 234 

9.97 229 

9.97 224 

9.97 220 

9.97 215 

9.97 210 

9.97 206 

9.97 201 

9.97 196 

9.97 192 

9.97 187 

9.97 182 

9.97 178 

9.97 173 

9.97 168 

9.97 163 

9.97 159 

9.97 154 

9.97 149 

9.97 145 

9.97 140 

9.97 135 

9.97 130 

9.97 126 

9.97 121 

9.97 116 

9.97 111 

9.97 107 

9.97 102 

9.97 097 

9.97 092 

9.97 087 

9.97 083 

9.97 078 

9.97 073 

9.97 068 

9.97 063 

9.97 059 

9.97 054 

9.97 049 

9.97 044 

9.97 039 

9.97 035 

9.97 030 

9.97 025 

9.97 020 



Proportional parts 
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23®~LOGARITHMS OF TRIGONOMETRIC FUNCTIONS 



Proportional parts 


d 1 

L Ctn 

cd 

L Tan | 

L Sin 

d 1 

' 

Proportional parts 



66 ‘ 
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-LOGARITHMS OF TRIGONOMETRIC FUNCTIONS 


9 

.62 

595 

9 

.62 

622 

9 

.62 

649 

9 

.62 

676 

9 

.62 

703 

9 

.62 

730 

9 

.62 

757 

9 

.62 

784 

9 

.62 

811 

9 

.62 

838 

9 

.62 

865 

9 

62 

892 

9 

.62 

918 

9 

.62 

945 

9 

.62 

972 

9 

.62 

999 

9 

.63 

026 

9 

.63 

052 

9 

.63 

079 

9 

.63 

106 

9 

.63 

133 

9 

.63 

159 

9 

.63 

186 

9 

.63 

213 

9 

.63 

239 

9 

,63 

266 

9, 

.63 

292 

9. 

,63 

319 

9. 

.63 

345 

9. 

.63 

372 

9. 

,63 

398 

9. 

.63 

425 

9, 

.63 

451 

9 

63 

478 

9. 

.63 

604 

9. 

,63 

531 

9. 

63 

557 

9. 

63 

583 

9. 

63 

610 

9. 

63 

636 

9. 

63 

662 

9. 

63 

689 

9. 

63 

715 

9. 

63 

741 

9. 

63 

767 

9. 

63 

794 

9. 

63 

820 

9. 

63 

846 

9. 

63 

872 

9. 

63 

898 

9. 

63 

924 

9. 

63 

950 

9. 

63 

976 

9. 

64 

002 

9. 

64 

028 

9. 

64 

054 

9. 

64 

080 

9. 

64 

106 

9. 

64 

132 

9. 

64 

158 

9. 

64 

184 


9.66 867 

9.66 900 

9.66 933 

9.66 966 

9.66 999 

9.67 032 

9.67 065 

9.67 098 

9.67 131 

9.67 163 

9.67 196 

9.67 229 

9.67 262 

9.67 296 

9.67 327 

9.67 360 

9.67 393 

9.67 426 

9.67 458 

9.67 491 

9.67 524 

9.67 556 

9.67 589 

9.67 622 

9.67 654 

9.67 687 

9.67 719 

9.67 752 

9.67 785 

9.67 817 

9.67 850 

9.67 882 

9.67 915 

9.67 947 

9.67 980 

9.68 012 

9.68 044 

9.68 077 

9.68 109 

9.68 142 

9.68 174 

9.68 206 

9.68 239 

9.68 271 

9.68 303 

9.68 336 

9.68 368 

9.68 400 

9.68 432 

9.68 465 

9.68 497 

9.68 529 

9.68 561 

9.68 693 

9.68 626 

9.68 658 

9.68 690 

9.68 722 

9.68 754 

9.68 786 


L Ctn L Cos 


0.33 133 
0.33 100 
0.33 067 
0.33 034 
0.33 001 

0.32 968 
0.32 935 
0.32 902 
0.32 869 
0.32 837 

0.32 804 
0.32 771 
0.32 738 
0.32 705 
0.32 673 

0.32 640 
0.32 607 
0.32 574 
0.32 542 
0.32 509 

0.32 476 
0.32 444 
0.32 411 
0.32 378 
0.32 346 

0.32 313 
0.32 281 
0.32 248 
0.32 215 
0.32 183 

0.32 150 
0.32 118 
0.32 085 
0.32 053 
0.32 020 

0.31 988 
0.31 956 
0.31 923 
0.31 891 


0.31 826 
0.31 794 
0.31 761 
0.31 729 
0.31 697 

0.31 664 
0.31 632 
0.31 600 
0,31 668 
0.31 535 

0.31 503 
0.31 471 
0.31 439 
0.31 407 
0.31 374 

0.31 342 
0.31 310 
0.31 278 
0.31 246 
0.31 214 



<*1 

I. Ctn 

c d 

L Tan | 

L Sin 


■ 

Proportional parts 






















Tabu ZV 


Page i55 


26®— LOGARITHMS OF TRIGONOMETRIC FUNCTIONS 












Pag0 156 


27 ®— LOGARITHMS OF TRIGONOMETRIC FUNCTIONS 



L Ctn c d L Tan 


62 ‘ 


Proportional parts 
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29®— LOGARITHMS OF TRIGONOMETRIC FUNCTIONS 



60 ® 
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-LOGARITHMS OF TRIGONOMETRIC FUNCTIONS 




L Sin 


L Tan c d L Ctn 

L Cos 



58 * 
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32®— LOGARITHMS OF TRIGONOMETRIC FUNCTIONS 
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33®— LOGARITHMS OF TRIGONOMETRIC FUNCTIONS 



56 ® 
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LOGARITHMS OF TRIGONOMETRIC FUNCTIONS 


L Tan cd L Ctn 


Proportional parts 


9.75 859 
9.75 877 
9.75 895 
9.75 913 
9.75 931 

9.75 949 
9.75 967 

9.75 985 

9.76 003 
9.76 021 

9.76 039 
9.76 057 
9.76 075 
9.76 093 
9.76 111 

9.76 129 
9.76 146 
9.76 164 
9.76 182 
9.76 200 

9.76 218 
9.76 236 
9.76 253 
9.76 271 
9.76 289 

9.76 307 
9.76 324 
9.76 342 
9.76 360 
9.76 378 

9.76 395 
9.76 413 
9.76 431 
9.76 448 
9.76 466 

9.76 484 
9.76 501 
9.76 519 
9.76 537 
9.76 554 

9.76 572 
9.76 590 
9.76 607 
9.76 625 
9.76 642 

9.76 660 
9.76 677 
9.76 695 

9.76 712 

3.76 730 

9.76 747 
9.76 765 
9.76 782 
9.76 800 
9.76 817 

9.76 835 
9.76 852 
9.76 870 
9.76 887 
9.76 904 


9.84 523 

9.84 550 

9.84 576 

9.84 603 

9.84 630 

9.84 657 

9.84 684 

9.84 711 

9.84 738 

9.84 764 

9.84 791 

9.84 818 

9.84 845 

9.84 872 

9.84 899 

9.84 925 

9.84 952 

9.84 979 

9.85 006 

9.85 033 

9.85 059 

9.85 086 

9.85 113 

9.85 140 

9.85 166 

9.85 193 

9.85 220 

9.85 247 

9.85 273 

9.85 300 

9.85 327 

9.85 354 

9.85 380 

9.85 407 

9.85 434 

9.85 460 

9.85 487 

9.85 514 

9.85 540 

9.85 567 

9.85 594 

9.85 620 

9.85 647 

9.85 674 

9.85 700 

9.85 727 

9.85 754 

9.85 780 

9.85 807 

9.85 834 

9.85 860 

9.85 887 

9.85 913 

9.85 940 

9.85 967 

9.85 993 

9.86 020 

9.86 046 

9.86 073 

9.86 100 


0.15 477 
0.15 450 
0.15 424 
0.15 397 
0.15 370 

0.15 343 
0.15 316 
0.15 289 
0.15 262 
0.15 236 

0.15 209 
0.15 182 
0.15 155 
0.15 128 
0.15 101 

0.15 075 
0.15 048 
0.15 021 
0.14 994 
0.14 967 

0.14 941 
0.14 914 
0.14 887 
0.14 860 
0.14 834 

0.14 807 
0.14 780 
0.14 753 
0.14 727 
0.14 700 

0.14 673 
0.14 646 
0.14 620 
0.14 593 
0.14 566 

0.14 540 
0.14 513 
0.14 486 
0.14 460 
0.14 433 

0.14 406 
0.14 380 
0.14 353 
0.14 326 
0.14 300 

0.14 273 
0.14 246 
0.14 220 
0.14 193 
0.14 166 

0.14 140 
0.14 113 
0.14 087 
0.14 060 
0.14 033 

0.14 007 
0.13 980 
0.13 954 
0.13 927 
0.13 900 


9 

.91 

336 

9 

.91 

328 

9 

.91 

319 

9 

.91 

310 

9 

.91 

301 

9 

.91 

292 

9 

.91 

283 

9 

.91 

274 

9 

.91 

266 

9 

.91 

257 

9 

.91 

248 

9 

.91 

239 

9 

.91 

230 

9 

.91 

221 

9 

.91 

212 

9 

.91 

203 

9 

.91 

194 

9 

.91 

185 

9 

.91 

176 

9 

.91 

167 

9 

.91 

158 

9, 

.91 

149 

9, 

.91 

141 

9. 

.91 

132 

9. 

.91 

123 

9. 

91 

114 

9, 

91 

105 

9. 

91 

096 

9. 

91 

087 

9. 

91 

078 

9. 

91 

069 

9. 

91 

060 

9. 

91 

051 

9. 

91 

042 

9. 

91 

033 

9. 

91 

023 

9. 

91 

014 

9. 

91 

005 

9. 

90 

996 

9. 

90 

987 

9. 

90 

978 

9. 

,90 

969 

9. 

90 

960 

9. 

,90 

951 

9. 

90 

942 

9. 

90 

933 

9. 

90 

924 

9. 

90 

915 

9. 

90 

906 

9. 

90 

896 

9. 

90 

887 

9. 

90 

878 

9. 

90 

869 

9. 

90 

860 

9. 

90 

851 

9. 

90 

842 

9. 

90 

832 

9. 

90 

823 

9. 

90 

814 

9. 

90 

805 

9. 

90 

796 


Proportional parts 
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36°— LOGARITHMS OF TRIGONOMETRIC FUNCTIONS 
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37°— LOGARITHMS OF TRIGONOMETRIC FUNCTIONS 



52 ^ 
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-LOGARITHMS OF TRIGONOMETRIC FUNCTIONS 


Proportional parts 


0 9.78 934 

1 9.78 950 

2 9.78 967 

3 9.78 983 

4 9.78 999 

5 9.79 015 

6 9.79 031 

7 9.79 047 

8 9.79 063 

9 9.79 079 

10 9.79 095 

11 9.79 111 

12 9.79 128 

13 9.79 144 

14 9.79 160 

15 9.79 176 

16 9.79 192 

17 9.79 208 

18 9.79 224 

19 9.79 240 

20 9.79 256 

21 9.79 272 

22 9.79 288 

23 9.79 304 

24 9.79 319 

25 9.79 335 

26 9.79 351 

27 9.79 367 

28 9.79 383 

29 9.79 399 

30 9.79 415 

31 9.79 431 

32 9.79 447 

33 9.79 463 

34 9.79 478 

35 9.79 494 

36 9.79 510 

37 9.79 526 

38 9.79 542 

39 9.79 558 

40 9.79 573 

41 9.79 589 

42 9.79 605 

43 9.79 621 

44 9.79 636 

45 9.79 652 

46 9.79 668 

47 9.79 684 

48 9.79 699 

49 9.79 715 

50 9.79 731 

51 9.79 746 

52 9.79 762 

53 9.79 778 

54 9.79 793 

55 9.79 809 

56 9.79 825 

57 9.79 840 

58 9.79 856 

59 9.79 872 

60 9.79 887 


9.89 281 
9.89 307 
9.89 333 
9.89 359 
9.89 385 

9.89 411 
9.89 437 
9.89 463 
9.89 489 
9.89 515 

9.89 541 
9.89 567 
9.89 593 
9.89 619 
9.89 645 

9.89 671 
9.89 697 
9.89 723 
9.89 749 
9.89 775 

9.89 801 
9.89 827 
9.89 853 
9.89 879 
9.89 905 

9.89 931 
9.89 957 

9.89 983 

9.90 009 
9.90 035 

9.90 061 
I 9.90 086 
9.90 112 
9.90 138 
9.90 164 
I 

9.90 190 
9.00 216 
9.90 242 
9.90 268 
9.90 294 

9.90 320 
9.90 346 
9.90 371 
9.90 397 
9.90 423 

9.90 449 
9.90 475 
9.90 501 
9.90 527 
9.90 553 

9.90 578 
9.00 604 
9.90 630 
9.90 656 
9.90 682 

9.90 708 
9.90 734 
9.90 759 
9.90 785 
9.90 811 


0.10 719 
0.10 693 
0.10 667 
0.10 641 
0.10 615 

0.10 589 
0.10 563 
0.10 537 
0.10 511 
0.10 485 

0.10 459 
0.10 433 
0.10 407 
0.10 381 
0.10 355 

0.10 329 
0.10 303 
0.10 277 
0.10 251 
0.10 225 

0.10 199 
0.10 173 
0.10 147 
0.10 121 
0.10 095 

0.10 069 
0.10 043 
0.10 017 
0.09 991 
0.09 965 

0.09 939 
0.09 914 
0.09 888 
0.09 862 
0.09 836 

0.09 810 
0.09 784 
0.09 758 
0.09 732 
0.09 706 

0.09 680 
0.09 654 
0.09 629 
0.09 603 
0.09 577 

0.09 551 
0.09 525 
0.09 499 
0.09 473 
0.09 447 

0.09 422 
0.09 396 
0.09 370 
0.09 344 
0.09 318 

0.09 292 
0.09 266 
0.09 241 
0.09 215 
0.09 189 


9.89 653 
9.89 643 
9.89 633 
9.89 624 
9.89 614 

9.89 604 
9.89 594 
9.89 584 
9.89 574 
9.89 564 

9.89 554 
9.89 544 
9.89 534 
9.89 524 
9.89 514 

9.89 504 
9.89 495 
9.89 485 
9.89 475 
9.89 465 

9.89 455 
9.89 445 
9.89 435 
9.89 425 
9.89 415 


) 405 
> 395 ° 

» 386 “ 

I 375 " 

.364 ” 

' 3 ®“' 10 

( 344 “ 

( 334 „ 

. 324 J 

.314 ]l 

' 3 "'' 10 

. 294 ° 

. 284 ° 

. 274 ° 

.264 


9.89 254 
9.89 244 
9.89 233 
9.89 223 
9.89 213 

9.89 203 
9.89 193 
9.89 183 
9.89 173 
9.89 162 

9.89 152 
9.89 142 
9.89 132 
9.89 122 
9.89 112 


L Ctn c d L Tan 



9.89 101 
9.89 091 
9.89 081 
9.89 071 
9.89 060 


Proportional parts 
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39®— LOGARITHMS OF TRIGONOMETRIC FUNCTIONS 
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40°-~LOGARITHMS OF TRIGONOMETRIC FUNCTIONS 
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-LOGARITHMS OF TRIGONOMETRIC FUNCTIONS 



48 ' 
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42°-~LOGARITHMS OF TRIGONOMETRIC FUNCTIONS 



47 ' 
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-LOGARITHMS OF TRIGONOMETRIC FUNCTIONS 





46 ^ 
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44°— logarithms OF TRIGONOMETRIC FUNCTIONS 



45 ° 
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Table V 

NATURAL TRIGONOMETRIC FUNCTIONS 


0 ° 179 ° 


. t 

Sin 

Tan 

Ctn 

Coa 


0 

. 00000 

. 00000 


1.0000 

60 

1 

. 00029 

.00029 

3437.7 

1 . 0000 

59 

2 

. 00058 

.00058 

1718.9 

1 .0000 

58 

3 

. 00087 

. 00087 

1145.9 

1 . 0000 

57 

4 

.00116 

.00116 

859.44 

1 . 0000 

56 

5 

.00145 

.00145 

687.55 

1 . 0000 

55 

6 

.00175 

.00175 

572.96 

1 . 0000 

54 

7 

. 00204 

. 00204 

491.11 

1 . 0000 

53 

8 

. 00233 

.00233 

429.72 

1 . 0000 

52 

9 

. 00262 

. 00262 

381.97 

1 . 0000 

51 

10 

. 00291 

.00291 

343.77 

1 . 0000 

50 

11 

. 00320 

. 00320 

312.52 

. 99999 

49 

12 

. 00349 

. 00349 

286.48 

. 99999 

48 

13 

. 00378 

. 00378 

264 . 44 

.99999 

47 

14 

. 00407 

. 00407 

245.55 

. 99999 

46 

15 

.00436 

. 00436 

229.18 

. 99999 

45 

16 

.00465 

.00465 

214.86 

.99999 

44 

17 

. 00495 

.00495 

202 . 22 

. 99999 

43 

18 

. 00524 

.00524 

190.98 

. 99999 

42 

19 

.00553 

. 00553 

180.93 

. 99998 

41 

20 

. 00582 

. 00582 

171 .89 

. 99998 

40 

21 

.00611 

.00611 

163.70 

.99998 

39 

22 

. 00640 

. 00640 

156.26 

. 99998 

38 

23 

. 00669 

.00669 

149.47 

. 99998 

37 

24 

. 00698 

. 00698 

143.24 

.99998 

36 

25 

. 00727 

. 00727 

137.51 

. 99997 

35 

26 

. 00756 

.00756 

132.22 

. 99997 

34 

27 

. 00785 

.00785 

127.32 

. 99997 

33 

28 

.00814 

.00815 

122.77 

.99997 

32 

29 

.00844 

. 00844 

118.54 

.99996 

31 

30 

. 00873 

. 00873 

114.59 

. 99996 

30 

31 

. 00902 

. 00902 

110.89 

.99996 

29 

32 

. 00931 

.00931 

107.43 

.99996 

28 

33 

, 00960 

. 00960 

104.17 

. 99995 

27 

34 

.00989 

. 00989 

101 .11 

.99995 

26 

35 

.01018 

.01018 

98.218 

. 99995 

25 

36 

.01047 

.01047 

95.489 

.99995 

24 

37 

.01076 

.01076 

92.908 

. 99994 

23 

38 

.01105 

.01105 

90.463 

. 99994 

22 

39 

.01134 

.01135 

88.144 

. 99994 

21 

40 

.01164 

.01164 

85.940 

.99993 

20 

41 

.01193 

.01193 

83.844 

.99993 

19 

42 

.01222 

.01222 

81.847 

.99993 

18 

43 

.01251 

.01251 

79.943 

.99992 

17 

44 

.01280 

.01280 

78.126 

.99992 

16 

45 

.01309 

.01309 

76.390 

.99991 

15 

46 

.01338 

.01338 

74.729 

.99991 

14 

47 

.01367 

.01367 

73.139 

.99991 

13 

48 

.01396 

.01396 

71 .615 

.99990 

12 

49 

.01425 

.01425 

70.153 

.99990 

11 

50 

.01454 

.01455 

68.750 

.99989 

10 

51 

.01483 

.01484 

67 . 402 

.99989 

9 

52 

.01513 

.01513 

66.105 

.99989 

8 

53 

. 01 542 

.01542 

64.858 

.99988 

7 

54 

.01571 

.01571 

63.657 

.99988 

6 

55 

.01600 

.01600 

62.499 

.99987 

5 

56 

.01629 

.01629 

61.383 

.99987 

4 

57 

.01658 

.01658 

60.306 

.99986 

3 

58 

.01687 

.01687 

59 . 266 

.99986 

2 

59 

.01716 

.01716 

58.261 

.99985 

1 

60 

.01745 

.01746 

57.290 

. 99985 

0 


Cob 

Ctn 

Tan 

Sin 



89 ° 


1 ° 178 ° 


/ 

Sin 

Tan 

Ctn 

Cos 


0 

.01745 

.01746 

57 . 290 

.99985 

60 

1 

.01774 

.01775 

56.351 

.99984 

59 

2 

.01803 

.01804 

55.442 

.99984 

58 

3 

.01832 

.01833 

54.561 

.99983 

57 

4 

.01862 

.01862 

53.709 

.99983 

56 

5 

.01891 

.01891 

52.882 

. 99982 

55 

6 

.01920 

.01920 

52.081 

.99982 

54 

7 

.01949 

.01949 

51 . 303 

.99981 

53 

8 

.01978 

.01978 

50.549 

.99980 

52 

9 

. 02007 

.02007 

49.816 

.99980 

51 

10 

. 02036 

.02036 

49.104 

.99979 

50 

11 

. 02065 

.02066 

48.412 

.99979 

49 

12 

. 02094 

.02095 

47.740 

.99978 

48 

13 

.02123 

.02124 

47.085 

.99977 

47 

14 

.02152 

.02153 

46.449 

.99977 

46 

15 

.02181 

.02182 

45.829 

.99976 

45 

16 

. 0221 1 

.02211 

45.226 

.99976 

44 

17 

. 02240 

.02240 

44.639 

.99975 

43 

18 

. 02269 

.02269 

44.066 

.99974 

42 

19 

. 02298 

.02298 

43.508 

.99974 

41 

20 

. 02327 

. 02328 

42 . 964 

.99973 

40 

21 

. 02356 

. 02357 

42.433 

.99972 

39 

22 

. 02385 

. 02386 

41 .916 

.99972 

38 

23 

.02414 

.02415 

41.411 

.99971 

37 

24 

. 02443 

.02444 

40.917 

.99970 

36 

25 

. 02472 

. 02473 

40.436 

.99969 

35 

26 

. 02501 

. 02502 

39.965 

.99969 

34 

27 

. 02530 

.02531 

39.506 

.99968 

33 

28 

. 02560 

.02560 

39 . 057 

.99967 

32 

29 

. 02589 

.02589 

38.618 

.99966 

31 

30 

.02618 

.02619 

38.188 

. 99966 

30 

31 

. 02647 

.02648 

37.769 

.99965 

29 

32 

.02676 

.02677 

37 . 358 

.99964 

28 

33 

. 02705 

.02706 

36.956 

.99963 

27 

34 

, 02734 

.02735 

36.563 

.99963 

26 

35 

. 02763 

. 02764 

36.178 

.99962 

25 

36 

. 02792 

.02793 

35.801 

.99961 

24 

37 

.02821 

.02822 

35.431 

.99960 

23 

38 

. 02850 

.02851 

35.070 

.99959 

22 

39 

.02879 

.02881 

34.715 

.99959 

21 

40 

. 02908 

.02910 

34.368 

. 99958 

20 

41 

.02938 

.02939 

34.027 

.99957 

19 

42 

. 02967 

.02968 

33.694 

.99956 

18 

43 

. 02996 

.02997 

33.366 

.99955 

17 

44 

. 03025 

.03026 

33.045 

.99954 

16 

45 

. 03054 

. 03055 

32 . 730 

.99953 

15 

46 

. 03083 

. 03084 

32,421 

.99952 

14 

47 

.03112 

.03114 

32.118 

.99952 

13 

48 

.03141 

.03143 

31.821 

.99951 

12 

49 

.03170 

.03172 

31.528 

.99950 

11 

50 

.03199 

.03201 

31.242 

.99949 

10 

51 

. 03228 

.03230 

30.960 

.99948 

9 

52 

. 03257 

.03259 

30.683 

.99947 

8 

53 

. 03286 

.03288 

30.412 

.99946 

7 

54 

.03316 

.03317 

30.145 

.99945 

6 

55 

. 03345 

. 03346 

29.882 

.99944 

5 

56 

. 03374 

.03376 

29.624 

. 99943 

4 

57 

. 03403 

.03405 

29.371 

. 99942 

3 

58 

. 03432 

.03434 

29.122 

.99941 

2 

59 

. 03461 

.03463 

28.877 

.99940 

1 

60 

.03490 

.03492 

28.636 

. 99939 

0 


Coa 

Ctn 

Tan 

Sin 

f 


91 ° 


90 ^ 


88 < 




Tahlm V 
2® 


NATURAL TRIGONOMETRIC FUNCTION^ 

177 '* 3 ** 


Page 175 

176 ® 


f 

Sin 

Tan 


Cos 


0 

.03490 

.03492 

28.636 

.99939 

60 

1 

.03519 

.03521 

28.399 

.99938 

59 

2 

. 03548 

.03550 

28.166 

.99937 

58 

3 

. 03577 

. 03579 

27 . 937 

.99936 

57 

4 

. 03606 

.03609 

27.712 

.99935 

56 

5 

.03635 

.03638 

27.490 

.99934 

55 

6 

. 03664 

. 03667 

27.271 

.99933 

54 

7 

.03693 

.03696 

27.057 

.99932 

53 

8 

.03723 

.03725 

26.845 

.99931 

52 

9 

. 03752 

.03754 

26.637 

.99930 

51 

10 

.03781 

. 03783 

26.432 

.99929 

50 

11 

.03810 

.03812 

26.230 

.99927 

49 

12 

.03839 

.03842 

26.031 

.99926 

48 

13 

.03868 

.03871 

25.835 

.99925 

47 

14 

.03897 

.03900 

25.642 

.99924 

46 

15 

. 03926 

. 03929 

25.452 

.99923 

45 

16 

.03955 

.03958 

25.264 

.99922 

44 

17 

.03984 

. 03987 

25.080 

.99921 

43 

18 

.04013 

.04016 

24.898 

.99919 

42 

19 

.04042 

.04046 

24 719 

.99918 

41 

20 

. 04071 

. 04075 

24.542 

.99917 

40 

21 

.04100 

.04104 

24.368 

.99916 

39 

22 

.04129 

.04133 

24.196 

.99915 

38 

23 

.04159 

.04162 

24.026 

.99913 

37 

24 

.04188 

.04191 

23.859 

.99912 

36 

25 

.04217 

. 04220 

23.695 

.99911 

35 

26 

.04246 

.04250 

23.532 

.99910 

34 

27 

.04275 

.04279 

23.372 

.99909 

33 

28 

.04304 

.04308 

23.214 

.99907 

32 

29 

.04333 

.04337 

23.058 

.99906 

31 

30 

. 04362 

.04366 

22.904 

. 99905 

30 

31 

.04391 

.04395 

22.752 

. 99904 

29 

32 

. 04420 

.04424 

22.602 

, 99902 

28 

33 

.04449 

,04454 

22.454 

.99901 

27 

34 

.04478 

.04483 

22.308 

.99900 

26 

35 

. 04507 

.04512 

22.164 

.99898 

25 

36 

.04536 

.04541 

22.022 

.99897 

24 

37 

.04565 

.04570 

21.881 

.99896 

23 

38 

.04594 

. 04599 

21 . 743 

.99894 

22 

39 

. 04623 

.04628 

21 . 606 

.99893 

21 

40 

.04653 

.04658 

21.470 

.99892 

20 

41 

.04682 

.04687 

21.337 

. 99890 

19 

42 

.04711 

.04716 

21.205 

.99889 

18 

43 

.04740 

.04745 

21.075 

.99888 

17 

44 

.04769 

.04774 

20.946 

.99886 

16 

45 

.04798 

.04803 

20.819 

.99885 

15 

46 

.04827 

.04833 

20.693 

.99883 

14 

47 

.04856 

.04862 

20.569 

.99882 

13 

48 

.04885 

.04891 

20.446 

.99881 

12 

49 

.04914 

.04920 

20.325 

.99879 

11 

50 

. 04943 

.04949 

20.206 

.99878 

10 

51 

.04972 

.04978 

20.087 

.99876 

9 

52 

.05001 

.05007 

19.970 

.99875 

8 

53 

. 05030 

.05037 

19.855 

.99873 

7 

64 

. 05059 

.05066 

19.740 

.99872 

6 

55 

.05088 

.05095 

19.627 

.99870 

5 

56 

.05117 

.05124 

19.516 

. 99869 

4 

67 

.05146 

.05153 

19.405 

.99867 

3 

58 

.05175 

.05182 

19.296 

.99866 

2 

59 

.05205 

.05212 

19.188 

.99864 

1 

60 

.05234 

.06241 

19.081 

.99863 

0 

■ 


Cln 

Tan 

Sin 

C 



Sin 

Tan 

Ctn 

Cos 


0 

.05234 

.05241 

19.081 

,99863 

60 

1 

.05263 

.05270 

18.970 

.99861 

69 

2 

.05292 

.05299 

18.871 

.99860 

58 

3 

.05321 

.05328 

18.768 

.99858 

57 

4 

.05350 

.05357 

18.666 

.99857 

56 

5 

.05379 

.05387 

18.564 

.99855 

55 

6 

.05408 

.05416 

18.464 

.99854 

64 

7 

.05437 

.05445 

18.366 

.99852 

63 

8 

. 05466 

.05474 

18.268 

.99851 

52 

9 

.05495 

.05503 

18.171 

.99849 

51 

10 

.05524 

.05533 

18.075 

.99847 

50 

11 

.05553 

.05562 

17.980 

.99846 

49 

12 

.05582 

.05591 

17.886 

.99844 

48 

13 

.05611 

.05620 

17.793 

.99842 

47 

14 

.05640 

.05649 

17.702 

.99841 

46 

15 

. 05669 

. 05678 

17.611 

. 99839 

45 

16 

.05698 

.05708 

17.521 

.99838 

44 

17 

.05727 

.05737 

17.431 

.99836 

43 

18 

.05756 

.05766 

17.343 

.99834 

42 

19 

.05785 

.05795 

17.256 

.99833 

41 

20 

.05814 

.05824 

17.169 

.99831 

40 

21 

.05844 

.05854 

17.084 

.99829 

39 

22 

.05873 

.05883 

16.999 

.99827 

38 

23 

. 05902 

.05912 

16.915 

.99826 

37 

24 

.05931 

.05941 

16.832 

.99824 

36 

25 

.05960 

.05970 

16.750 

.99822 

35 

26 

.05989 

.05999 

16.668 

.99821 

34 

27 

.06018 

.06029 

16.587 

.99819 

33 

28 

.06047 

.06058 

16.507 

.99817 

32 

29 

.06076 

.06087 

16.428 

.99815 

31 

30 

.06105 

.06116 

16.350 

.99813 

30 

31 

.06134 

.06145 

16.272 

.99812 

29 

32 

.06163 

.06175 

16.195 

.99810 

28 

33 

.06192 

.06204 

16.119 

.99808 

27 

34 

.06221 

.06233 

16.043 

.99806 

26 

35 

. 06250 

.06262 

15.969 

.99804 

25 

36 

.06279 

.06291 

15.895 

.99803 

24 

37 

.06308 

.06321 

15.821 

.99801 

23 

38 

. 06337 

.06350 

15.748 

.99799 

22 

39 

. 06366 

.06379 

15.676 

.99797 

21 

40 

.06395 

.06408 

15.605 

.99795 

20 

41 

.06424 

.06438 

15.534 

.99793 

19 

42 

.06453 

.06467 

15.464 

.99792 

18 

43 

.06482 

. 06496 

15.394 

.99790 

17 

44 

.06511 

.06525 

15.325 

.99788 

16 

45 

.06540 

. 06554 

15.257 

. 99786 

15 

46 

.06569 

.06584 

15.189 

.99784 

14 

47 

.06598 

.06613 

15.122 

.99782 

13 

48 

. 06627 

. 06642 

15.056 

,99780 

12 

49 

. 06656 

.06671 

14.990 

.99778 

11 

50 

.06685 

.06700 

14.924 

.99776 

10 

51 

.06714 

.06730 

14.860 

.99774 

9 

52 

.06743 

.06759 

14.795 

.99772 

8 

53 

.06773 

. 06788 

14.732 

.99770 

7 

54 

. 06802 

.06817 

14.669 

.99768 

6 

55 

. 06831 

. 06847 

14.606 

.99766 

5 

56 

.06860 

.06876 

14.544 

.99764 

4 

57 

. 06889 

. 06905 

14.482 

.99762 

3 

58 

.06918 

. 06934 

14.421 

.99760 

2 

59 

. 06947 

.06963 

14.361 

.99758 

1 

60 

.06976 

.06993 

14.301 

.99756 

0 


Cos 

Ctn 

Tan 

Sin 



86 ® 


92 ‘ 


87 ^ 


93 ‘ 
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4 ® " 175 ® 5 ® 174 ® 


■ 

Sin 

Tan 

Ctn 

Cos 



.06976 

.06993 

14.301 

.99756 

60 


.07005 

.07022 

14.241 

.99754 

59 


.07034 

.07051 

14.182 

.99752 

58 


. 07063 

. 07080 

14.124 

.99750 

57 


.07092 

.07110 

14.065 

.99748 

56 

5 

.07121 

.07139 

14.008 

.99746 

55 

6 

.07150 

.07168 

13.951 

.99744 

54 


.07179 

.07197 

13.894 

.99742 

53 


.07208 

. 07227 

13.838 

.99740 

52 


.07237 

. 07256 

13.782 

.99738 

51 

10 

.07266 

. 07285 

13.727 

.99736 

50 

11 

. 07295 

.07314 

13.672 

. 99734 

49 

12 

.07324 

. 07344 

13.617 

.99731 

48 

13 

.07353 

.07373 

13.563 

.99729 

47 

14 

.07382 

. 07402 

13.510 

.99727 

46 

15 

.07411 

.07431 

13.457 

.99725 

45 

16 

.07440 

.07461 

13.404 

.99723 

44 

17 

.07469 

.07490 

13.352 

.99721 

43 

18 

.07498 

.07519 

13.300 

.99719 

42 

19 

.07527 

. 07548 

13.248 

.99716 

41 

20 

.07556 

.07578 

13.197 

.99714 

40 

21 

. 07585 

. 07607 

13.146 

.99712 

39 

22 

.07614 

. 07636 

13.096 

.99710 

38 

23 

. 07643 

.07665 

13.046 

.99708 

37 

24 

.07672 

.07695 

12.996 

.99705 

36 

25 

.07701 

. 07724 

12.947 

.99703 

35 

26 

.07730 

.07753 

12,898 

.99701 

34 

27 

.07759 

.07782 

12.850 

.99699 

33 

28 

. 07788 

.07812 

12.801 

. 99696 

32 

29 

.07817 

.07841 

12.754 

.99694 

31 

30 

.07846 

.07870 

12.706 

.99692 

30 

31 

.07875 

. 07899 

12.659 

.99689 

29 

32 

.07904 

.07929 

12.612 

.99687 

28 

33 

.07933 

.07958 

12.566 

. 99685 

27 

34 

.07962 

.07987 

12.520 

. 99683 

26 

35 

.07991 

.08017 

12.474 

. 99680 

25 

36 

.08020 

.08046 

12.429 

. 99678 

24 

37 

.08049 

.08075 

12.384 

. 99676 

23 

38 

.08078 

.08104 

12.339 

.99673 

22 

39 

.08107 

. 081 34 

12.295 

.99671 

21 

40 

.08136 

.08163 

12.251 

. 99668 

20 

41 

.08165 

.08192 

12.207 

. 99666 

19 

42 

.08194 

.08221 

12.163 

. 99664 

18 

'43 

.08223 

.08251 

12.120 

.99661 

17 

44 

.08252 

. 08280 

12.077 

.99659 

16 

45 

.08281 

.08309 

12.035 

. 99657 

15 

46 

.08310 

. 08339 

11.992 

.99654 

14 

47 

.08339 

. 08368 

11.950 

. 99652 

13 

48 

.08368 

,08397 

11.909 

.99649 

12 

49 

.08397 

. 08427 

11.867 

.99647 

11 

50 

.08426 

.08456 

11.826 

.99644 

10 

51 

.08455 

.08485 

11.785 

. 99642 

9 

52 

.08484 

.08514 

11.745 

.99639 

8 

53 

.08513 

. 08544 

11.705 

.99637 

7 

54 

.08542 

.08573 

11.664 

. 99635 

6 

55 

.08571 

. 08602 

11.625 

. 99632 

5 

56 

.08600 

.08632 

11.585 

.99630 

4 

67 

.08629 

.08661 

11.546 

. 99627 

3 

58 

.08658 

.08690 

11.507 

. 99625 

2 

59 

.08687 

.08720 

11.468 

.99622 

1 

60 

.08716 

.08749 

11.430 

.99619 

0 

J 

Cob 

Ctn 

Tan 

Sin 



94 ® 85 ® 


n 


Tan 

Ctn 

Cos 



.08716 

.08749 

11.430 

.99619 

60 


. 08745 

.08778 

11.392 

.99617 

59 


. 08774 

.08807 

11.354 

.99614 

58 


. 08803 

.08837 

11.316 

.99612 

57 


. 08831 

.08866 

,11.279 

.99609 

56 

5 

.08860 

.08895 

11.242 

.99607 

55 

6 

. 08889 

.08925 

11.205 

.99604 

54 


.08918 

.08954 

11.168 

.99602 

53 


. 08947 

.08983 

11.132 

.99599 

52 


.08976 

.09013 

11.095 

.99596 

51 

10 

.09005 

.09042 

11.059 

.99594 

50 

11 

. 09034 

.09071 

11.024 

.99591 

49 

12 

. 09063 

.09101 

10.988 

,99588 

48 


. 09092 

.09130 

10.953 

.99586 

47 

B 

.09121 

.09159 

10.918 

.99583 

46 

B 

.09150 

.09189 

10.883 

. 99580 

45 

16 

.09179 

.09218 

10.848 

.99578 

44 

17 

. 09208 

. 09247 

10.814 

.99575 

43 

18 

.09237 

.09277 

10.780 

.99572 

42 

19 

. 09266 

.09306 

10.746 

.99570 

41 

20 

. 09295 

. 09335 

10.712 

.99567 

40 

21 

. 09324 

.09365 

10.678 

.99564 

39 

22 

.09353 

. 09394 

10.645 

.99562 

38 

23 

.09382 

. 09423 

10.612 

.99559 

37 

24 

.09411 

. 09453 

10.579 

.99556 

36 

25 

. 09440 

.09482 

10.546 

.99553 

35 

26 

.09469 

.09511 

10.514 

.99551 

34 

27 

.09498 

.09541 

10.481 

.99548 

33 

28 

.09527 

. 09570 

10.449 

.99545 

32 

29 

. 09556 

.09600 

10.417 

.99542 

31 

30 

. 09585 

.09629 

10.385 

. 99540 

30 

31 

.09614 

.09558 

10.354 

. 99537 

29 

32 

. 09642 

.09688 

10.322 

.99534 

28 

33 

.09671 

.09717 

10.291 

.99531 

27 

34 

.09700 

.09746 

10.260 

.99528 

26 

35 

. 09729 

. 09776 

10.229 

. 99526 

25 

36 

.09758 

.09805 

10.199 

.99523 

24 

37 

.09787 

.09834 

10.168 

.99520 

23 

38 

.09816 

.09864 

10.138 

.99517 

22 

39 

.09845 

. 09893 

10.108 

.99514 

21 

40 

.09874 

.09923 

10.078 

.99511 

20 

41 

.09903 

.09952 

10.048 

.99508 

19 

42 

.09932 

.09981 

10.019 

. 99506 

18 

43 

.09961 

.10011 

9.9893 

.99503 

17 

44 

.09990 

.10040 

9.9601 

. 99500 

16 

45 

.10019 

.10069 

9.9310 

. 99497 

15 

46 

. 1 0048 

.10099 

9.9021 

.99494 

14 

47 

.10077 

.10128 

9.8734 

.99491 

13 

48 

.10106 

.10158 

9.8448 

.99488 

12 

49 

.10135 

.10187 

9.8164 

.99485 

11 

50 

.10164 

.10216 

9.7882 

. 99482 

10 

51 

.10192 

.10246 

9.7601 

. 99479 

9 

52 

.10221 

.10275 

9.7322 

.99476 

8 

53 

. 1 0250 

.10305 

9.7044 

.99473 

7 

54 

.10279 

.10334 

9.6768 

.99470 

6 

55 

.10308 

.10363 

9.6493 

. 99467 

5 

56 

.10337 

.10393 

9.6220 

.99464 

4 

57 

. 1 0366 

.10422 

9.5949 

.99461 

3 

58 

.10395 

.10452 

9.5679 

.99458 

2 

59 

.10424 

.10481 

9.5411 

.99455 

1 

60 

.10453 

.10510 

9.5144 

.99452 

0 


Cob 

Ctn 

Tan 

Sin 



95 ® 84 ® 















NATURAL TRIGONOMETRIC FUNCTIONS Pa«i77 


6 “ 173 * 


' 

Sin 

Tan 

Ctn 

Cos 


0 

.10453 

.10510 

9.5144 

.99452 

60 

1 

.10482 

.10540 

9.4878 

.99449 

59 

2 

.10511 

.10569 

9.4614 

, 99446 

58 

3 

.10540 

.10599 

9.4352 

.99443 

57 

4 

.10569 

.10628 

9.4090 

.99440 

56 

5 

.10597 

.10657 

9.3831 

.99437 

55 

6 

.10626 

.10687 

9.3572 

.99434 

54 

7 

.10655 

.10716 

9.3315 

.99431 

53 

8 

.10684 

.10746 

9.3060 

, 99428 

52 

9 

.10713 

.10775 

9.2806 

. 99424 

51 

10 

.10742 

.10805 

9.2553 

.99421 

50 

11 

. 1 0771 

.10834 

9.2302 

.99418 

49 

12 

.10800 

.10863 

9.2052 

.99415 

48 

13 

. 1 0829 

. 1 0893 

9.1803 

.99412 

47 

14 

.10858 

.10922 

9.1555 

.99409 

46 

15 

.10887 

.10952 

9.1309 

.99406 

45 

16 

.10916 

.10981 

9.1065 

.99402 

44 

17 

. 1 0945 

.11011 

9.0821 

.99399 

43 

18 

. 1 0973 

.11040 

9.0579 

.99396 

42 

19 

.11002 

.11070 

9.0338 

.99393 

41 

20 

.11031 

.11099 

9.0098 

.99390 

40 

21 

.11060 

.11128 

8.9860 

.99386 

39 

22 

.11089 

.11158 

8.9623 

.99383 

38 

23 

.11118 

.11187 

8.9387 

.99380 

37 

24 

.11147 

.11217 

8.9152 

.99377 

36 

25 

.11176 

,11246 

8.8919 

.99374 

35 

26 

.11205 

.11276 

8.8686 

.99370 

34 

27 

.11234 

.11305 

8.8455 

.99367 

33 

28 

.11263 

.11335 

8.8225 

.99364 

32 

29 

.11291 

.11364 

8.7996 

.99360 

31 

30 

.11320 

.11394 

8.7769 

.99357 

30 

31 

.11349 

.11423 

8.7542 

.99354 

29 

32 

.11378 

.11452 

8.7317 

.99351 

28 

33 

.11407 

.11482 

8. 7093 

.99347 

27 

34 

.11436 

.11511 

8.6870 

.99344 

26 

35 

.11465 

. 1 1 541 

8.6648 

.99341 

25 

36 

.11494 

.11570 

8.6427 

.99337 

24 

37 

.11523 

.11600 

8.6208 

. 99334 

23 

38 

.11552 

.11629 

8.5989 

.99331 

22 

39 

.11580 

.11659 

8.5772 

. 99327 

21 

40 

.11609 

.11688 

8.5555 

. 99324 

20 

41 

.11638 

.11718 

8.5340 

.99320 

19 

42 

.11667 

.11747 

8.5126 

.99317 

18 

43 

.11696 

.11777 

8.4913 

.99314 

17 

44 

.11725 

.11806 

8.4701 

.99310 

16 

45 

.11754 

.11836 

8.4490 

.99307 

15 

46 

.11783 

.11865 

8.4280 

.99303 

14 

47 

.11812 

.11895 

8.4071 

. 99300 

13 

48 

.11840 

.11924 

8.3863 

.99297 

12 

49 

.11869 

.11954 

8.3656 

. 99293 

11 

SO 

.11898 

.11983 

8.3450 

. 99290 

10 

51 

.11927 

.12013 

8.3245 

.99286 

9 

52 

.11956 

.12042 

8.3041 

. 99283 

8 

53 

.11985 

.12072 

8.2838 

,99279 

7 

54 

.12014 

.12101 

8.2636 

. 99276 

6 

55 

.12043 

.12131 

8.2434 

. 99272 

5 

56 

.12071 

.12160 

8.2234 

. 99269 

4 

57 

.12100 

.12190 

8.2035 

.99265 

3 

58 

.12129 

.12219 

8.1837 

.99262 

2 

59 

.12158 

.12249 

8.1640 

.99258 

1 

60 

.12187 

.12278 

8.1443 

.99255 

0 

■m 


Ctn 

Tan 

Sin 



7 * 172 '’ 



Sin 

Tan 

Ctn 

Cos 


0 

.12187 

.12278 

8.1443 

.99255 

60 

1 

.12216 

.12308 

8.1248 

.99251 

59 

2 

.12245 

.12338 

8.1054 

.99248 

58 

3 

.12274 

.12367 

8.0860 

.99244 

57 

4 

.12302 

.12397 

8.0667 

.99240 

56 

5 

.12331 

.12426 

8.0476 

.99237 

55 

6 

. 1 2360 

.12456 

8.0285 

.99233 

54 

7 

.12389 

.12485 

8.0095 

.99230 

53 

8 

.12418 

.12515 

7 . 9906 

.99226 

52 

9 

.12447 

.12544 

7.9718 

.99222 

51 

10 

.12476 

.12574 

7.9530 

.99219 

50 

11 

.12504 

. 1 2603 

7.9344 

.99215 

49 

12 

.12533 

.12633 

7.9158 

.99211 

48 

13 

.12562 

.12662 

7.8973 

.99208 

47 

14 

.12591 

.12692 

7.8789 

.99204 

46 

15 

.12620 

.12722 

7.8606 

.99200 

45 

16 

.12649 

.12751 

7.8424 

.99197 

44 

17 

.12678 

. 1 2781 

7.8243 

.99193 

43 

18 

. 1 2706 

.12810 

7.8062 

.99189 

42 

19 

.12735 

.12840 

7.7882 

.99186 

41 

20 

.12764 

.12869 

7.7704 

.99182 

40 

21 

.12793 

.12899 

7.7525 

.99178 

39 

22 

. 1 2822 

.12929 

7.7348 

.99175 

38 

23 

.12851 

.12958 

7.7171 

.99171 

37 

24 

.12880 

.12988 

7.6996 

.99167 

36 

25 

.12908 

.13017 

7.6821 

.99163 

35 

26 

.12937 

.13047 

7.6647 

.99160 

34 

27 

.12966 

.13076 

7.6473 

.99156 

33 

28 

.12995 

.13106 

7.6301 

.99152 

32 

29 

.13024 

.13136 

7.6129 

.99148 

31 

30 

. 1 3053 

.13165 

7.5958 

.99144 

30 

31 

. 1 3081 

.13195 

7.5787 

.99141 

29 

32 

.13110 

.13224 

7.5618 

.99137 

28 

33 

.13139 

.13254 

7.5449 

.99133 

27 

34 

.13168 

.13284 

7.5281 

.99129 

26 

35 

.13197 

.13313 

7.5113 

.99125 

25 

36 

.13226 

.13343 

7 . 4947 

.99122 

24 

37 

> .13254 

.13372 

7.4781 

.99118 

23 

38 

.13283 

.13402 

7.4615 

.99114 

22 

39 

.13312 

.13432 

7.4451 

.99110 

21 

40 

.13341 

.13461 

7.4287 

.99106 

20 

41 

. 1 3370 

.13491 

7.4124 

.99102 

19 

42 

. 1 3399 

.13521 

7.3962 

.99098 

18 

43 

. 1 3427 

.13550 

7.3800 

.99094 

17 

44 

. 1 3456 

.13580 

7.3639 

.99091 

16 

45 

. 1 3485 

.13609 

7.3479 

.99087 

15 

46 

.13514 

.13639 

7.3319 

.99083 

14 

47 

. 1 3543 

.13669 

7.3160 

.99079 

13 

48 

. 1 3572 

.13698 

7.3002 

.99075 

12 

49 

. 1 3600 

.13728 

7.2844 

.99071 

11 

50 

. 1 3629 

.13758 

7.2687 

.99067 

10 

51 

. 1 3658 

.13787 

7.2531 

.99063 

9 

52 

. 1 3687 

.13817 

7.2375 

.99059 

8 

53 

.13716 

.13846 

7.2220 

.99055 

7 

54 

.13744 

.13876 

7.2066 

.99051 

6 

55 

. 1 3773 

.13906 

7.1912 

.99047 

5 

56 

. 1 3802 

.13935 

7.1759 

.99043 

4 

57 

. 1 3831 

.13965 

7.1607 

.99039 

3 

58 

. 1 3860 

.13995 

7.1455 

.99035 

2 

59 

.13889 

.14024 

7.1304 

.99031 

1 

60 

.13917 

.14054 

7.1154 

.99027 

0 


Cos 

Ctn 

Tan 

Sin 

# 


0^0 


83 ‘ 


97 < 
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Sin 

Tan 

Ctn 

Cos 


0 

.13917 

.14064 

7.1154 

.99027 

60 

1 

.13946 

.14084 

7.1004 

.99023 

59 

2 

.13975 

.14113 

7.0855 

.99019 

58 

3 

. 1 4004 

.14143 

7.0706 

. 9901 5 

57 

4 

.14033 

.14173 

7.0558 

.99011 

56 

5 

.14061 

.14202 

7.0410 

. 99006 

55 

6 

.14090 

.14232 

7.0264 

. 99002 

54 

7 

.14119 

.14262 

7.0117 

.98998 

53 

8 

.14148 

.14291 

6.9972 

. 98994 

52 

9 

.14177 

.14321 

6.9827 

. 98990 

51 

10 

.14205 

.14351 

6.9682 

. 98986 

50 

11 

. 1 4234 

.14381 

6.9538 

. 98982 

49 

12 

.14263 

.14410 

6.9395 

. 98978 

48 

13 

.14292 

.14440 

6.9252 

.98973 

47 

14 

. 1 4320 

.14470 

6.9110 

. 98969 

46 

15 

. 1 4349 

.14499 

6.8969 

.98965 

45 

16 

. 1 4378 

. 1 4529 

6.8828 

.98961 

44 

17 

.14407 

.14559 

6.8687 

. 98957 

43 

18 

.14436 

.14588 

6.8548 

.98953 

42 

19 

.14464 

.14618 

6.8408 

. 98948 

41 

20 

. 1 4493 

.14648 

6.8269 

. 98944 

40 

21 

. 1 4522 

.14678 

6.8131 

. 98940 

39 

22 

.14551 

. 1 4707 

6.7994 

.98936 

38 

23 

.14580 

.14737 

6.7856 

.98931 

37 

24 

.14608 

.14767 

6.7720 

. 98927 

36 

25 

.14637 

.14796 

6.7584 

. 98923 

35 

26 

.14666 

.14826 

6.7448 

.98919 

34 

27 

. 14695 

.14856 

6.7313 

.98914 

33 

28 

.14723 

.14886 

6.7179 

.98910 

32 

29 

.14752 

.14915 

6.7045 

.98906 

31 

30 

. 1 4781 

.14945 

6.6912 

.98902 

30 

31 

.14810 

.14975 

6.6779 

.98897 

29 

32 

.14838 

. 1 5005 

6.6646 

.98893 

28 

33 

. 1 4867 

. 1 5034 

6.6514 

. 98889 

27 

34 

.14896 

.15064 

6.6383 

. 98884 

26 

35 

.14925 

. 1 5094 

6.6252 

.98880 

25 

36 

.14954 

.15124 

6.6122 

.98876 

24 

37 

. 1 4982 

. 1 51 53 

6.5992 

.98871 

23 

38 

.15011 

.15183 

6.5863 

.98867 

22 

39 

.15040 

. 1 521 3 

6.5734 

.98863 

21 

40 

.15069 

.15243 

6.5606 

. 98858 

20 

41 

. 1 5097 

. 1 5272 

6.5478 

.98854 

19 

42 

.15126 

. 1 5302 

6.5350 

.98849 

18 

43 

.15155 

. 1 5332 

6.5223 

.98845 

17 

44 

.15184 

.15362 

6.5097 

. 98841 

16 

45 

.15212 

. 1 5391 

6.4971 

. 98836 

15 

46 

. 1 5241 

.15421 

6.4846 

. 98832 

14 

47 

. 1 5270 

. 1 5451 

6.4721 

. 98827 

13 

48 

. 1 5299 

. 1 5481 

6.4596 

. 98823 

12 

49 

. 1 5327 

. 1 551 1 

6.4472 

.98818 

11 

50 

. 1 5356 

. 1 5540 

6.4348 

.98814 

10 

51 

. 1 5385 

. 1 5570 

6.4225 

. 98309 

9 

52 

.15414 

. 1 5600 

6.4103 

. 98805 

8 

53 

. 1 5442 

. 1 5630 

6.3980 

. 98800 

7 

54 

.15471 

. 1 5660 

6.3859 

. 98796 

6 

55 

.15500 

.15689 

6.3737 

.98791 

5 

56 

. 1 5529 

.15719 

6.3617 

. 98787 

4 

57 

. 1 5557 

.15749 

6.3496 

. 98782 

3 

58 

. 1 5586 

.16779 

6.3376 

.98778 

2 

59 

. 1 561 5 

.15809 

6.3257 

.98773 

1 

60 

.15643 

. 1 5838 

6.3138 

.98769 

0 


Cos 

Ctn 

Tan 

Sin 

r 


/ 

Sin 

Tan 

Ctn 

Cos 


0 

.16643 

.15838 

6.3138 

. 98769 

60 

1 

.15672 

.15868 

6.3019 

.98764 

59 

2 

. 1 5701 

.15898 

6.2901 

. 98760 

58 

3 

.15730 

.15928 

6.2783 

.98755 

57 

4 

.15758 

.15958 

6.2666 

.98751 

56 

5 

.15787 

. 1 5988 

6.2549 

. 98746 

55 

6 

.15816 

.16017 

6.2432 

.98741 

54 

7 

.15845 

.16047 

6.2316 

. 98737 

53 

8 

. 1 5873 

.16077 

6.2200 

. 98732 

52 

9 

. 1 5902 

.16107 

6.2085 

. 98728 

51 

10 

. 1 5931 

.16137 

6.1970 

. 98723 

50 

11 

. 1 5959 

.16167 

6.1856 

.98718 

49 

12 

. 1 5988 

.16196 

6.1742 

.98714 

48 

13 

.16017 

.16226 

6.1628 

. 98709 

47 

14 

.16046 

.16256 

6.1515 

. 98704 

46 

15 

.16074 

.16286 

6.1402 

. 98700 

45 

16 

.16103 

.16316 

6.1290 

. 98695 

44 

17 

.16132 

. 1 6346 

6.1178 

.98690 

43 

18 

.16160 

.16376 

6.1066 

. 98686 

42 

19 

.16189 

.16405 

6.0955 

. 98681 

41 

20 

.16218 

.16435 

6.0844 

.98676 

40 

21 

.16246 

.16465 

6.0734 

.98671 

39 

22 

.16275 

.16495 

6.0624 

.98667 

38 

23 

.16304 

.16525 

6.0514 

. 98662 

37 

24 

.16333 

.16555 

6.0405 

. 98657 

36 

25 

.16361 

.16585 

6.0296 

.98652 

35 

26 

.16390 

.16615 

6.0188 

. 98648 

34 

27 

.16419 

.16645 

6.0080 

. 98643 

33 

28 

.16447 

.16674 

5.9972 

. 98638 

32 

29 

.16476 

.16704 

5.9865 

. 98633 

31 

30 

.16505 

.16734 

5.9758 

. 98629 

30 

31 

.16533 

.16764 

5.9651 

. 98624 

29 

32 

.16562 

.16794 

5.9545 

.98619 

28 

33 

.16591 

.16824 

5.9439 

.98614 

27 

34 

.16620 

.16854 

5.9333 

. 98609 

26 

35 

.16648 

.16884 

5.9228 

. 98604 

25 

36 

. 1 6677 

.16914 

5.9124 

. 98600 

24 

37 

.16706 

.16944 

5.9019 

. 98595 

23 

38 

.16734 

.16974 

5.8915 

. 98590 

22 

39 

.16763 

.17004 

5.8811 

. 98585 

21 

40 

.16792 

.17033 

5.8708 

. 98580 

20 

41 

.16820 

.17063 

5.8605 

. 98575 

19 

42 

.16849 

.17093 

5.8502 

. 98570 

18 

43 

.16878 

.17123 

5.8400 

.98565 

17 

44 

.16906 

.17153 

5.8298 

. 9S561 

16 

45 

.16935 

.17183 

5.8197 

. 98556 

15 

46 

.16964 

.17213 

5.8095 

. 98551 

14 

47 

.16992 

.17243 

5.7994 

.98546 

13 

48 

.17021 

.17273 

5.7894 

.98541 

12 

49 

.17050 

.17303 

5.7794 

. 98536 

11 

50 

.17078 

.17333 

5.7694 

. 98531 

10 

51 

.17107 

.17363 

5.7594 

. 98526 

9 

62 

.17136 

.17393 

5.7495 

. 98521 

8 

53 

.17164 

.17423 

5.7396 

.98516 

7 

54 

.17193 

.17453 

5.7297 

. 9851 1 

6 

55 

.17222 

.17483 

5.7199 

. 98506 

5 

56 

.17250 

.17513 

5.7101 

. 98501 

4 

57 

.17279 

.17543 

5.7004 

. 98496 

3 

58 

.17308 

.17573 

5.6906 

. 98491 

2 

59 

.17336 

,17603 

5.6809 

.98486 

1 

60 

.17365 

.17633 

5.6713 

.98481 

0 


Cos 

Ctn 

Tan 

Sin 



98 


81 


99 < 
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f 

Sia 

Tan 

Ctn 

Cos 


0 

.17365 

.17633 

5.6713 

.98481 

60 

1 

.17393 

.17663 

5.6617 

.98476 

59 

2 

.17422 

.17693 

5,6521 

.98471 

58 

3 

.17451 

.17723 

5.6425 

.98466 

57 

4 

.17479 

.17753 

5.6329 

. 98461 

56 

5 

.17508 

.17783 

5.6234 

.98455 

55 

6 

.17537 

.17813 

5.6140 

.98450 

54 

7 

. 1 7565 

.17843 

5.6045 

.98445 

53 

8 

.17594 

.17873 

5.5951 

.98440 

52 

9 

.17623 

.17903 

5.5857 

.98435 

51 

10 

.17651 

.17933 

5.5764 

,98430 

50 

It 

.17680 

.17963 

5.5671 

.98425 

49 

12 

.17708 

.17993 

5.5578 

.98420 

48 

13 

.17737 

. 1 8023 

5.5485 

.98414 

47 

14 

.17766 

.18053 

5.5393 

.98409 

46 

15 

.17794 

.18083 

5.5301 

. 98404 

45 

16 

.17823 

.18113 

5.5209 

.98399 

44 

17 

.17852 

.18143 

5.5118 

.98394 

43 

18 

.17880 

.18173 

5.5026 

.98389 

42 

19 

.17909 

.18203 

5.4936 

. 98383 

41 

20 

.17937 

.18233 

5.4845 

.98378 

40 

21 

.17966 

. 1 8263 

5.4755 

.98373 

39 

22 

.17995 

.18293 

5.4665 

.98368 

38 

23 

.18023 

.18323 

5.4575 

.98362 

37 

24 

.18052 

.18353 

5.4486 

. 98357 

36 

25 

.18081 

.18384 

5.4397 

.98352 

35 

26 

.18109 

.18414 

5.4308 

.98347 

34 

27 

.18138 

.18444 

5.4219 

.98341 

33 

28 

.18166 

.18474 

5.4131 

.98336 

32 

29 

.18195 

.18504 

5.4043 

.98331 

31 

30 

.18224 

.18534 

5.3955 

,98325 

30 

31 

.18252 

.18564 

5.3868 

.98320 

29 

32 

.18281 

.18594 

5.3781 

.98315 

28 

33 

. 1 8309 

,18624 

5.3694 

.98310 

27 

34 

.18338 

.18654 

5.3607 

. 98304 

26 

35 

.18367 

.18684 

5.3521 

.98299 

25 

36 

.18395 

.18714 

5.3435 

. 98294 

24 

37 

.18424 

,18745 

5.3349 

.98288 

23 

38 I 

.18452 

.18775 

5.3263 

. 98283 

22 

39 

.18481 

.18805 

5.3178 

.98277 

21 

40 

.18509 

.18835 

5.3093 

.98272 

20 

41 I 

.18538 

.18865 

5.3008 

.98267 

19 

42 S 

.18567 

,18895 

5.2924 

. 98261 

18 

43 

.18595 

,18925 

5.2839 

.98256 

17 

44 

.18624 

.18955 

5.2755 

.98250 

16 

45 

.18652 

.18986 

5.2672 

.98245 

15 

46 

.18681 

. 1 90 ; 6 

5.2588 

.98240 

14 

47 

.187-’C 

.19046 

..2505 

.98234 

13 

48 

.ie75t 

.19076 

5.2422 

.98229 

12 

49 

.18767 

.istoe 

5.5639 

.98223 

11 

50 

.18795 

. :9136 

5,2257 

.98218 

10 

51 

.18824 

.19166 

5.2174 

.98212 

9 

52 

.18802 

.19197 

5.2092 

, 98207 

8 

53 

.18881 

.19227 

5.2011 

.98201 

7 

54 

.18910 

.19257 

5.1929 

.98196 

6 

55 

.18938 

.19287 

6.1848 

.98190 

5 

56 

.18967 

.19317 

5.1767 

.98185 

4 

57 

.18995 

.19347 

5.1686 

.98179 

3 

58 

.19024 

.19378 

5.1606 

.98174 

2 

59 

.19052 

.19408 

5.1526 

.98168 

1 

60 

.19081 

.19438 

5.1446 

.98163 

0 


Cos 

Ctn 

Tan 

Sin 

4 



Sin 

Tan 

Ctn 

Cos 


0 

. 1 9081 

.19438 

5.1446 

.98163 

60 

1 

.19109 

.19468 

5.1366 

.98157 

59 

2 

.19138 

.19498 

5.1286 

.98152 

58 

3 

.19167 

.19529 

5.1207 

.98146 

67 

4 

.19195 

. 1 9559 

5.1128 

.98140 

56 

5 

.19224 

.19589 

5.1049 

.98135 

55 

6 

.19252 

.19619 

5.0970 

.98129 

54 

7 

.19281 

. 1 9649 

5.0892 

.98124 

53 

8 

.19309 

.19680 

5.0814 

.98118 

52 

9 

.19338 

.19710 

5.0736 

.98112 

51 

10 

.19366 

.19740 

5.0658 

.98107 

50 

11 

.19395 

.19770 

5.0581 

.98101 

49 

12 

.19423 

.19801 

5.0504 

.98096 

48 

13 

.19452 

.19831 

5.0427 

. 98090 

47 

14 

.19481 

. 1 9861 

5.0350 

. 98084 

46 

15 

.19509 

.19891 

5.0273 

.98079 

45 

16 

.19538 

.19921 

5.0197 

.98073 

44 

17 

.19566 

.19952 

5.0121 

.98067 

43 

18 

.19595 

. 1 9982 

5.0045 

.98061 

42 

19 

.19623 

.20012 

4.9969 

. 98056 

41 

20 

.19652 

.20042 

4.9894 

. 98050 

40 

21 

. 1 9680 

. 20073 

4.9819 

. 98044 

39 

22 

. 1 9709 

.2 >103 

4.9744 

. 98039 

38 

23 

.19737 

.20133 

4.9669 

.98033 

37 

24 

.19766 

.20164 

4.9594 

. 98027 

36 

25 

.19794 

.20194 

4.9520 

.98021 

35 

26 

.19823 

.20224 

4.9446 

.98016 

34 

27 

.19851 

.20254 

4.9372 

.98010 

33 

28 

.19880 

.20285 

4.9298 

.98004 

32 

29 

.19908 

.20315 

4.9225 

.97998 

31 

30 

.19937 

.20345 

4.9152 

.97992 

30 

31 

.19965 

.20376 

4.9078 

.97987 

29 

32 

.19994 

. 20406 

4.9006 

.97981 

28 

33 

.20022 

. 20436 

4.8933 

.97975 

27 

34 

.20051 

.20466 

4.8860 

.97969 

26 

35 

.20079 

.20497 

4.8788 

.97963 

25 

36 

.20108 

. 20527 

4.8716 

. 97958 

24 

37 

.20136 

.20557 

4.8644 

,97952 

23 

38 

.20165 

.20588 

4.8573 

.97946 

22 

39 ; 

.20193 

.20618 

4.8501 

.97940 

21 

40 

.20222 

. 20648 

4.8430 

.97934 

20 

41 

.20250 

.20679 

4.8359 

.97928 

19 

42 

.20279 

. 20709 

4.8288 

.97922 

18 

43 

. 20307 

.20739 

4.8218 

.97916 

17 

44 1 

.20336 

.20770 

4.8147 

.97910 

16 

45 

.20364 

.20800 

4.8077 

. 97905 

15 

46 

.20393 

. 20830 

4.8007 

. 97899 

14 

47 

.20421 

.20861 

4.7937 

. 97893 

13 

48 

.20450 

.20891 

4.7867 

. 97887 

12 

49 

.20478 

.20921 

4.7798 

. 97881 

11 

50 

.20507 

.20952 

4.7729 

. 97875 

10 

51 

.20535 

.20982 

4 . 7659 

. 97869 

9 

52 

.20563 

.21013 

4.7591 

. 97863 

8 

53 

.20592 

.21043 

4.7522 

.97357 

7 

54 

.20620 

.21073 

4.7453 

. 97851 

6 

55 

.20649 

.21104 

4.7385 

.97845 

5 

56 

.20677 

.21134 

4.7317 

. 97839 

4 

57 

. 20706 

.21164 

4.7249 

, 97833 

3 

58 

.20734 

.21195 

4.7181 

.97827 

2 

59 

.20763 

.21225 

4.7114 

.97821 

1 

60 

.20791 

.21256 

4.7046 

.97815 

0 


Cos 

Ctn 

Tan 

Sin 

t 


100 ' 


79 ' 


101 


78 ' 







fag.m NATURAL TRIGONOMETRIC FUNCTION3 

12“ 167“ 13“ 166* 


Sin Tan Ctn Cob 


0 

1 .20791 

.21256 

4.7046 

.97815 

60 

1 

.20820 

.21286 

4.6979 

.97809 

59 

2 

.20848 

.21316 

4.6912 

.97803 

58 

3 

.20877 

.21347 

4.6845 

.97797 

57 

4 

.20905 

.21377 

4.6779 

.97791 

56 

5 

.20933 

.21408 

4.6712 

.97784 

55 

6 

.20962 

.21438 

4.6646 

.97778 

54 

7 

.20990 

.21469 

4.6580 

.97772 

53 

8 

.21019 

.21499 

4.6514 

.97766 

52 

9 

.21047 

.21529 

4.6448 

.97760 

51 

10 

.21076 

.21560 

4.6382 

.97754 

50 

11 

.21104 

.21590 

4.6317 

.97748 

49 

12 

.21132 

.21621 

4.6252 

.97742 

48 

13 

.21161 

.21651 

4.6187 

.97735 

47 

14 

.21189 

*.21682 

4.6122 

.97729 

46 

15 

.21218 

.21712 

4.6057 

.97723 

45 

16 

.21246 

.21743 

4.5993 

.97717 

44 

17 

.21275 

.21773 

4.5928 

.97711 

43 

18 

.21303 

.21804 

4 . 5864 

.97705 

42 

19 

.21331 

.21834 

4.5800 

.97698 

41 

20 

.21360 

.21864 

4.5736 

.97692 

40 

21 

.21388 

.21893 

4.5673 

.97686 

39 

22 

.21417 

.21925 

4 . 5609 

.97680 

38 

23 

.21445 

.21956 

4.5546 

.97673 

37 

24 

.21474 

.21986 

4.5483 

. 97667 

36 

25 

.21502 

.22017 

4.5420 

.97661 

' 35 

26 

.21530 

.22047 

4.5357 

.97655 

34 

27 

.21559 

.22078 

4.5294 

.97648 

33 

28 

.21587 

.22108 

4.5232 

.97642 

32 

29 

.21616 

.22139 

4.5169 

.97636 

31 

30 

.21644 

.22169 

4.51 07 

.97630 

30 

31 

.21672 

. 22200 

4.5045 

. 97623 

29 

32 

.21701 

.22231 

4.4983 

.97617 

28 

33 

.21729 

.22261 

4.4922 

.97611 

27 

34 

.21758 

.22292 

4.4860 

.97604 

26 

35 

.21786 

.22322 

4.4799 

. 97598 

25 

36 

.21814 

.22353 

4.4737 

.97592 

24 

37 

.21843 

.22383 

4.4676 

.97585 

23 

38 

.21871 

.22414 

4.4615 

.97579 

22 

39 

.21899 

.22444 

4.4555 

.97573 

21 

40 

.21928 

.22475 

4.4494 

. 97566 

20 

41 

.21956 

.22505 

4.4434 

. 97560 

19 

42 

.21985 

.22536 

4.4373 

. 97553 

18 

43 

.22013 

.22567 

4.4313 

. 97547 

17 

44 

.22041 

.22597 

4.4253 

.97541 

16 

45 

.22070 

.22628 

4.4194 

.97534 

15 

46 

.22098 

.22658 

4.4134 

. 97528 

14 

47 

.22126 

.22689 

4.4075 

.97521 

13 

48 

.221 55 

.22719 

4.4015 

.97515 

12 

49 

.22183 

.22750 

4.3956 

.97508 

11 

50 

.22212 

.22781 

4.3897 

.97502 

10 

51 

.22240 

.22811 

4.3838 

.97496 

9 

62 

.22268 

.22842 

4 . 3779 

.97489 

8 

53 

.22297 

.22872 

4.3721 

.97483 

7 

54 

.22325 

.22903 

4.3662 

. 97476 

6 

65 

.22353 

.22934 

4.3604 

.97470 

5 

56 

.22382 

.22964 

4.3546 

.97463 

4 

67 

.22410 

.22995 

4.3488 

.97457 

3 

58 

.22438 

.23026 

4.3430 

.97450 

2 

59 

.22467 

.23056 

4.3372 

.97444 

1 

60 

.22495 

.23087 

4.3315 

. 97437 

0 


Cos Ctn 


t 

Sin 

Tan 

Ctn 

Cos 


0 

.22495 

.23087 

4.3315 

.97437 

60 

1 

.22523 

.23117 

4.3257 

. 97430 

69 

2 

. 22552 

.23148 

4.3200 

. 97424 

58 

3 

.22580 

. 231 79 

4.3143 

.97417 

57 

4 

. 22608 

.23209 

4.3086 

. 9741 1 

56 

5 

.22637 

.23240 

4.3029 

. 97404 

55 

6 

.22665 

.23271 

4.2972 

. 97398 

54 

7 

.22693 

.23301 

4.29.8 

.97391 

53 

8 

.22722 

.23332 

4.2859 

. 97384 

52 

9 

.22750 

.23363 

4.2803 

. 97378 

51 

10 

.22778 

.23393 

4 . 2747 

.97371 

50 

11 

.22807 

.23424 

4.2691 

.97365 

49 

12 

.22835 

.23455 

4.2635 

.97358 

48 

13 

.22863 

.23485 

4.2580 

.97351 

47 

14 

.22892 

.23516 

4.2524 

.97345 

46 

15 

.22920 

.23547 

4.2468 

. 97338 

45 

16 

.22948 

.23578 

4.2413 

.97331 

44 

17 

.22977 

.23608 

4.2358 

.97325 

43 

18 

.23005 

.23639 

4.2303 

.97318 

42 

19 

.23033 

.23670 

4.2248 

.97311 

41 

20 

.23062 

.23700 

4.2193 

. 97304 

40 

21 

. 23090 

.23731 

4.2139 

.97298 

39 

22 

.23118 

.23762 

4.2084 

.97291 

38 

23 

.23146 

.23793 

4.2030 

.97284 

37 

24 

.23175 

.23823 

4.1976 

.97278 

36 

25 

.23203 

.23854 

4.1922 

. 97271 

35 

26 

.23231 

.23885 

4.1868 

.97264 

34 

27 

.23260 

.23916 

4.1814 

.97257 

33 

28 

.23288 

.23946 

4.1760 

.97251 

32 

29 

.23316 

.23977 

4.1706 

.97244 

31 

30 

.23345 

.24008 

4.1653 

.97237 

30 

31 

.23373 

.24039 

4.1600 

.97230 

29 

32 

.23401 

.24069 

4.1547 

.97223 

28 

33 

.23429 

.24100 

4.1493 

.97217 

27 

34 

.23458 

.24131 

4.1441 

.97210 

26 

35 

. 23486 

.24162 

4.1388 

.97203 

25 

36 

.23514 

.24193 

4.1335 

.97196 

24 

37 

. 23542 

.24223 

4.1282 

.97189 

23 

38 

.23571 

.24254 

4.1230 

.97132 

22 

39 

.23599 

.24285 

4.1178 

.97776 

21 

40 

.23627 

.24316 

4.1126 

.97169 

20 

41 

.23656 

.24347 

4.1074 

.97162 

19 

42 

. 23684 

.24377 

4.1022 

.97155 

18 

43 

.23712 

. 24408 

4.0970 

.97148 

17 

44 

.23740 

.24439 

4.0918 

.97141 

16 

45 

. 23769 

. 24470 

4.0867 

. 971 34 

15 

46 

.23797 

.24501 

4.0815 

.97127 

14 

47 

.23825 

.24532 

4.0764 

.97120 

13 

48 

.23853 

. 24562 

4.0713 

.97113 

12 

49 

.23882 

.24593 

4.0662 

.97106 

11 

50 

.23910 

.24624 

4.0611 

.97100 

10 

51 

.23938 

.24655 

4.0560 

. 97093 

9 

52 

.23966 

. 24686 

4.0509 

. 97086 

8 

53 

.23995 

.24717 

4.0459 

. 97079 

7 

54 

.24023 

. 24747 

4.0408 

. 97072 

6 

55 

. 24051 

. 24778 

4.0358 

. 97065 

5 

56 

. 24079 

.24809 

4.0308 

. 97058 

4 

57 

.24108 

.24840 

4.0257 

.97051 

3 

58 

.24136 

.24871 

4.0207 

.97044 

2 

59 

.24164 

.24902 

4.0158 

.97037 

1 

60 

.24192 

.24933 

4.0108 

. 97030 

0 


Cob Ctn 


Tan 


Sin 


Tan 


Sin 










Table F 

14 “ 


NATURAL TRIGONOMETRIC FUNCTIONS Po«e m 
165 “ 15 “ 164 “ 


> 




Cos 


0 

.24192 

.24933 

4.0108 

. 97030 

60 

1 

.24220 

.24964 

4.0058 

.97023 

59 

2 

.24249 

. 24995 

4.0009 

. 9701 5 

58 

3 

.24277 

. 25026 

3.9959 

. 97008 

57 

4 

.24305 

. 25056 

3.9910 

.97001 

56 

5 

.24333 

. 25087 

3.9861 

. 96994 

55 

6 

.24362 

.25118 

3.9812 

.96987 

54 

7 

.24390 

.25149 

3.9763 

. 96980 

53 

8 

.24418 

.25180 

3.9714 

. 96973 

52 

9 

.24446 

.25211 

3. 9665 

. 96966 

51 

10 

.24474 

.25242 

3.9617 

. 96959 

50 

11 

.24503 

.25273 

3.9568 

. 96952 

49 

12 

.24531 

.25304 

3.9520 

.96945 

48 

13 

.24559 

.25335 

3.9471 

. 96937 

47 

14 

.24587 

.25366 

3.9423 

.96930 

46 

15 

.24615 

. 25397 

3.9375 

. 96923 

45 

16 

.24644 

.25428 

3.9327 

. 9691 6 

44 

17 

.24672 

.25459 

3.9279 

.96909 

43 

18 

.24700 

. 25490 

3.9232 

. 96902 

42 

19 

.24728 

. 25521 

3.9184 

. 96894 

41 

20 

.24756 

.25552 

3.9136 

.96887 

40 

21 

.24784 

.25583 

3.9089 

.96880 

39 

22 

.24813 

.25614 

3.9042 

.96873 

38 

23 

.24841 

.25645 

3.8995 

. 96866 

37 

24 

.24869 

.25676 

3.8947 

.96858 

36 

25 

.24897 

.25707 

3.8900 

. 96851 

35 

26 

.24925 

.25738 

3.8854 

. 96844 

34 

27 

.24954 

. 25769 

3 . 8807 

. 96837 

33 

28 

.24982 

.25800 

3.8760 

. 96829 

32 

29 

.25010 

. 25831 

3.8714 

.96822 

31 

30 

.25038 

.25862 

3.8667 

.96815 

30 

31 

. 25066 

.25893 

3.8621 

. 96807 

29 

32 

.25094 

. 25924 

3.8575 

.96800 

28 

33 

.25122 

.25955 

3.8528 

. 96793 

27 

34 

.251 51 

.25986 

3.8482 

.96786 

26 

35 

.25179 

.26017 

3.8436 

.96778 

25 

36 

.25207 

.26048 

3.8391 

.96771 

24 

37 

.25235 

.26079 

3.8345 

.96764 

23 

38 

. 25263 

.26110 

3.8299 

.96756 

22 

39 

.25291 

.26141 

3.8254 

.96749 

21 

40 

.25320 

.26172 

3.8208 

. 96742 

20 

41 

.25348 

.26203 

3.8163 

. 96734 

19 

42 

. 25376 

.26235 

3.8118 

. 96727 

18 

43 

.25404 

.26266 

3.8073 

.96719 

17 

44 

.25432 

.26297 

3.8028 

.96712 

16 

45 

. 25460 

.26328 

3.7983 

.96705 

15 

46 

.25488 

. 26359 

3.7938 

.96697 

14 

47 

.25516 

. 26390 

3.7893 

.96690 

13 

48 

.25545 

.26421 

3.7848 

. 96682 

12 

49 

.25573 

.26452 

3.7804 

.96675 

11 

50 

.25601 

.26483 

3.7760 

.96667 

10 

51 

.25629 

.265^5 

3.7715 

. 96660 

9 

52 

. 25657 

. 26546 

3.7671 

.96653 

8 

53 

. 25685 

.26577 

3.7627 

. 96645 

7 

54 

.25713 

.26608 

3.7583 

.96638 

6 

55 

.25741 

.26639 

3.7539 

.96630 

5 

56 

.25769 

. 26670 

3.7495 

. 96623 

4 

57 

.25798 

.26701 

3.7451 

.96615 

3 

58 

.25826 

.26733 

3.7408 

.96608 

2 

59 

.25854 

.26764 

3.7364 

. 96600 

1 

60 

.25882 

.26795 

3.7321 

.96593 

0 



Ctn 

Tan 

Sin 

/ 


104 “ 75 “ 


/ 

Sin 

Tan 

Ctn 

Cos 


0 

. 25882 

.26795 

3.7321 

.96593 

60 

1 

.25910 

.26826 

3.7277 

.96585 

59 

2 

.25938 

.26857 

3.7234 

.96578 

58 

3 

.25966 

.26888 

3.7191 

. 96570 

67 

4 

.25994 

.26920 

3.7148 

.96562 

56 

5 

.26022 

.26951 

3.7105 

.96555 

55 

6 

.26050 

.26982 

3.7062 

.96547 

54 

7 

.26079 

.27013 

3.7019 

.96540 

53 

8 

.26107 

.27044 

3.6976 

. 96532 

52 

9 

.26135 

.27076 

3.6933 

. 96524 

51 

10 

.26163 

.27107 

3.6891 

.96517 

50 

11 

.26191 

.27138 

3.6848 

. 96509 

49 

12 

.26219 

.27169 

3.6806 

.96502 

48 

13 

.26247 

.27201 

3.6764 

. 96494 

47 

14 

.26275 

. 27232 

3.6722 

.96486 

46 

15 

.26303 

.27263 

3.6680 

. 96479 

45 

16 

.26331 

.27294 

3.6638 

.96471 

44 

17 

.26359 

.27326 

3.6596 

.96463 

43 

18 

.26387 

.27357 

3.6554 

. 96456 

42 

19 

.26415 

.27388 

3.6512 

.96448 

41 

20 

.26443 

.27419 

3.6470 

. 96440 

40 

21 

.26471 

.27451 

3.6429 

. 96433 

39 

22 

.26500 

.27482 

3.6387 

.96425 

38 

23 

.26528 

.27513 

3.6346 

.96417 

37 

24 

.26556 

.27545 

3.6305 

. 9641 0 

36 

25 

.26584 

.27576 

3.6264 

.96402 

35 

26 

.26612 

.27607 

3.6222 

.96394 

34 

27 

.26640 

.27638 

3.6181 

.96386 

33 

28 

.26668 

.27670 

3.6140 

.96379 

32 

29 

.26696 

.27701 

3.6100 

.96371 

31 

30 

.26724 

.27732 

3.6059 

.96363 

30 

31 

.26752 

.27764 

3.6018 

.96355 

29 

32 

. 26780 

.27795 

3.5978 

.96347 

28 

33 

.26808 

.27826 

3.5937 

.96340 

27 

34 

.26836 

.27858 

3.5897 

.96332 

26 

35 

.26864 

.27889 

3.5856 

.96324 

25 

36 

.26892 

.27921 

3.5816 

.96316 

24 

37 

. 26920 

.27952 

3.5776 

.96308 

23 

38 

.26948 

.27983 

3.5736 

.96301 

22 

39 

.26976 

.28015 

3.5690 

.96293 

21 

40 

.27004 

.28046 

3.5656 

.96285 

20 

41 

.27032 

.28077 

3.5616 

.96277 

19 

42 

. 27060 

.28109 

3.5576 

.96269 

18 

43 

.27088 

.28140 

3.5536 

.96261 

17 

44 

.27116 

.28172 

3.5497 

.96253 

16 

45 

.27144 

.28203 

3.5457 

.96246 

15 

46 

.27172 

.28234 

3.5418 

.96238 

14 

47 

.27200 

.28266 

3.5379 

.96230 

13 

48 

.27228 

.28297 

3.5339 

.96222 

12 

49 

.27256 

.28329 

3.5300 

.96214 

11 

50 

.27284 

.28360 

3.5261 

.96206 

10 

51 

.27312 

.28391 

3.5222 

.96198 

9 

52 

.27340 

.28423 

3.5183 

.96190 

8 

53 

.27368 

.28454 

3.5144 

.96182 

7 

54 

.27396 

. 28486 

3.5105 

.96174 

6 

55 

.27424 

.28517 

3.5067 

.96166 

5 

56 

.27452 

.28549 

3.5028 

.96158 

4 

57 

.27480 

.28580 

3.4989 

.96150 

3 

58 

.27508 

.28612 

3.4951 

.96142 

2 

59 

.27536 

.28643 

3.4912 

. 961 34 

1 

60 

.27564 

.28675 

3.4874 

.96126 

0 


Cos 

Ctn 

Tun 

Sin 

f 


105 “ 74 “ 









Page 182 NATURAL TRIGONOMETRIC FUNCTIONS 

16 ® 163 ® 17 ® 


.96126 60 
.96118 69 
.96110 58 
.96102 57 
.96094 56 

.96086 55 
.96078 54 
. 96070 53 
. 96062 52 
.96054 51 

.96046 50 
.96037 49 
.96029 48 
.96021 47 
.96013 46 

.96005 45 
. 95997 44 
.95989 43 
.95981 42 
.95972 41 

.95964 40 
. 95956 39 
. 95948 38 
. 95940 37 
. 95931 36 

. 95923 35 
.95915 34 
, 95907 33 
. 95898 32 
. 95890 31 

. 95882 30 
.95874 29 
.95865 28 
.95857 27 
.95849 26 

.95841 25 
.95832 24 
.95824 23 
.95816 22 
.95807 21 

. 95799 20 
.95791 19 
.95782 18 
.95774 17 
.95766 16 

.95757 15 
.95749 14 
.95740 13 
.95732 12 
.95724 11 

.95715 10 
.95707 9 
.95698 8 
.95690 7 
.95681 6 


' 

Sin 

Tan 

Ctn 

Cos 


0 

.29237 

. 30573 

3.2709 

.95630 

60 

1 

. 29265 

. 30606 

3.2675 

. 95622 

69 

2 

.29293 

.30637 

3.2641 

.95613 

58 

3 

.29321 

. 30669 

3.2607 

. 95605 

57 

4 

. 29348 

. 30700 

3.2573 

. 95596 

56 

5 

.29376 

.30732 

3.2539 

.95588 

55 

6 

.29404 

. 30764 

3.2506 

.95579 

54 

7 

.29432 

. 30796 

3.2472 

.95571 

53 

8 

.29460 

. 30828 

3 . 2438 

. 95562 

52 

9 

. 29487 

. 30860 

3.2405 

. 95554 

61 

10 

. 2951 5 

. 30891 

3.2371 

. 95545 

50 

11 

.29543 

. 30923 

3.2338 

.95536 

49 

12 

.29571 

. 30955 

3.2305 

. 95528 

48 

13 

.29599 

. 30987 

3.2272 

.95519 

47 

14 

. 29626 

.31019 

3.2238 

.95511 

46 

15 

. 29654 

.31051 

3.2205 

. 95502 

45 

16 

. 29682 

.31083 

3.2172 

. 95493 

44 

17 

.29710 

.31115 

3.2139 

.95485 

43 

18 

. 29737 

.31147 

3.2106 

. 95476 

42 

19 

. 29765 

.31178 

3.2073 

. 95467 

41 

20 

. 29793 

.31210 

3.2041 

. 95459 

40 

21 

.29821 

.31242 

3.2008 

.95450 

39 

22 

. 29849 

.31274 

3.1975 

.95441 

38 

23 

.29876 

. 31 306 

3.1943 

.95433 

37 

24 

. 29904 

.31338 

3.1910 

. 95424 

36 

25 

. 29932 

.31370 

3.1878 

.95415 

35 

26 

.29960 

. 31 402 

3.1845 

. 95407 

34 

27 

.29987 

.31434 

3.1813 

. 95398 

33 

28 

. 3001 5 

.31466 

3.1780 

. 95389 

32 

29 

.30043 

.31498 

3.1748 

. 95380 

31 

30 

. 30071 

. 31 530 

3.1716 

. 95372 

30 

31 

. 30098 

. 31 562 

3.1684 

. 95363 

29 

32 

.30126 

. 31 594 

3.1652 

. 95354 

28 

33 

. 301 54 

.31626 

3.1620 

. 95345 

27 

34 

. 301 82 

. 31 658 

3.1588 

.95337 

26 

35 

. 30209 

. 31 690 

3.1556 

. 95328 

25 

36 

. 30237 

.31722 

3 . 1 524 

.95319 

24 

37 

.30265 

.31754 

3.1492 

.95310 

23 

38 

. 30292 

.31786 

3.1460 

.95301 

22 

39 

. 30320 

.31818 

3.1429 

.95293 

21 

40 

.30348 

.31850 

3.1397 

. 95284 

20 

41 

.30376 

.31882 

3.1366 

. 95275 

19 

42 

.30403 

.31914 

3.1334 

. 95266 

18 

43 

. 30431 

. 31 946 

3.1303 

.95257 

17 

44 

. 30459 

.31978 

3.1271 

. 95248 

16 

45 

. 30486 

.32010 

3.1240 

. 95240 

15 

46 

.30514 

. 32042 

3 . 1 209 

.95231 

14 

47 

. 30542 

. 32074 

3.1178 

.95222 

13 

48 

. 30570 

.32106 

3.1146 

.95213 

12 

49 

. 30597 

.32139 

3.1115 

. 95204 

11 

50 

.30625 

.32171 

3.1084 

.95195 

10 

51 

. 30653 

. 32203 

3.1053 

.95186 

9 

52 

. 30680 

. 32235 

3.1022 

.95177 

8 

53 

. 30708 

. 32267 

3.0991 

.95168 

7 

54 

. 30736 

. 32299 

3.0961 

.95159 

6 

55 

. 30763 

. 32331 

3.0930 

. 951 50 

5 

56 

. 50791 

. 32363 

3.0899 

.95142 

4 

57 

.30819 

.32396 

3.0868 

.95133 

3 

58 

. 30846 

. 32428 

3.0838 

.95124 

2 

59 

. 30874 

. 32460 

3.0807 

.95115 

1 

60 

. 30902 

. 32492 

3.0777 

.95106 

0 


Cos 

Ctn 

Tan 

Sin 

1 


106 ' 


73 ' 


107 


72 ' 








Table r natural TRIGONOMETRIC FUNCTIONS Pageisa 

18 ** 161 ^* 19 ° 160 ° 


' 

Sin 

Tan 


Cos 



. 30902 

.32492 

3.0777 

.95106 

60 

1 

. 30929 

. 32524 

3.0746 

.95097 

59 

2 

.30957 

. 32556 

3.0716 

.95088 

58 

3 

. 30985 

. 32588 

3.0686 

.95079 

57 

4 

.31012 

. 32621 

3.0655 

. 95070 

56 

5 

.31040 

. 32653 

3.0625 

.95061 

55 

6 

.31068 

. 32685 

3.0595 

.95052 

54 

7 

.31095 

.32717 

3.0565 

.95043 

53 

8 

.31123 

.32749 

3.0535 

.95033 

52 

9 

.31151 

. 32782 

3.0505 

.95024 

51 

10 

.31178 

.32814 

3.0475 

.95015 

50 

11 

.31206 

. 32846 

3.0445 

.95006 

49 

12 

.31233 

. 32878 

3.0415 

.94997 

48 

13 

.31261 

. 3291 1 

3.0385 

.94988 

47 

14 

.31289 

. 32943 

3.0356 

.94979 

46 

15 

.31316 

. 32975 

3.0326 

.94970 

45 

16 

.31344 

. 33007 

3.0296 

.94961 

44 

17 

.31372 

. 33040 

3.0267 

.94952 

43 

18 

.31399 

.33072 

3.0237 

.94943 

42 

19 

.31427 

.33104 

3.0208 

.94933 

41 

20 

.31454 

.33136 

3.0178 

.94924 

40 

21 

.31482 

.33169 

3.0149 

.94915 

39 

22 

.31510 

.33201 

3.0120 

.94906 

38 

23 

.31537 

. 33233 

3.0090 

.94897 

37 

24 

.31565 

. 33266 

3.0061 

.94888 

36 

25 

.31593 

. 33298 

3.0032 

.94878 

35 

26 

.31620 

. 33330 

3.0003 

.94869 

34 

27 

.31648 

. 33363 

2.9974 

. 94860 

33 

28 

.31675 

.33395 

2.9945 

.94851 

32 

29 

.31703 

. 33427 

2.9916 

.94842 

31 

30 

.31730 

. 33460 

2.9887 

.94832 

30 

31 

.31758 

. 33492 

2.9858 

. 94823 

29 

32 

. 31 786 

. 33524 

2.9829 

.94814 

28 

33 

.31813 

. 33557 

2.9800 

. 94805 

27 

34 

.31841 

. 33589 

2.9772 

.94795 

26 

35 

,31868 

. 33621 

2.9743 

.94786 

25 

36 

.31896 

.33654 

2.9714 

.94777 

24 

37 

.31923 

.33686 

2.9686 

.94768 

23 

38 

.31951 

.33718 

2.9657 

. 94758 

22 

39 

,31979 

.33751 

2.9629 

.94749 

21 

40 

. 32006 

. 33783 

2.9600 

. 94740 

20 

41 

. 32034 

.33816 

2.9572 

.94730 

19 

42 

. 32061 

.33848 

2.9544 

. 94721 

18 

43 

. 32089 

. 33881 

2.9515 

.94712 

17 

44 

.32116 

.33913 

2.9487 

.94702 

16 

45 

.32144 

.33945 

2 . 9459 

.94693 

15 

46 

.32171 

. 33978 

2.9431 

. 94684 

14 

47 

.32199 

.34010 

2.9403 

.94674 

13 

48 

. 32227 

.34043 

2.9375 

.94665 

12 

49 

.32254 

, 34075 

2.9347 

.94656 

11 

50 

.32282 

.34108 

2.9319 

.94646 

10 

51 

. 32309 

.34140 

2.9291 

.94637 

9 

52 

. 32337 

.34173 

2.9263 

. 94627 

8 

53 

,32364 

. 34205 

2.9235 

.94618 

7 

54 

. 32392 

. 34238 

2.9208 

. 94609 

6 

55 

.32419 

. 34270 

2.9180 

. 94599 

5 

56 

. 32447 

. 34303 

2.9152 

.94590 

4 

57 

. 32474 

.34335 

2.9125 

. 94580 

3 

58 

, 32502 

. 343G8 

2.9097 

.94571 

2 

59 

. 32529 

. 34400 

2.9070 

.94561 

1 

60 

. 32557 

.34433 

2.9042 

. 94552 

0 



Ctn 

Tan 

Sin 

f 


/ 

Sin 

Tan 

Ctn 

Cos 


0 

. 32557 

.34433 

2.9042 

.94552 

60 

1 

. 32584 

.34465 

2.9015 

.94542 

69 

2 

.32612 

. 34498 

2.8987 

. 94533 

58 

3 

. 32639 

.34530 

2.8960 

.94523 

57 

4 

.32667 

.34563 

2.8933 

.94514 

56 

5 

. 32694 

.34596 

2.8905 

.94504 

55 

6 

. 32722 

.34628 

2.8878 

.94495 

54 

7 

.32749 

.34661 

2.8851 

.94485 

53 

8 

.32777 

.34693 

2.8824 

.94476 

52 

9 

. 32804 

. 34726 

2.8797 

.94466 

51 

10 

.32832 

.34758 

2.8770 

.94457 

50 

11 

. 32859 

.34791 

2.8743 

.94447 

49 

12 

. 32887 

. 34824 

2.8716 

. 94438 

48 

13 

.32914 

. 34856 

2 . 8689 

.94428 

47 

14 

. 32942 

. 34889 

2.8662 

.94418 

46 

15 

.32969 

. 34922 

2.8636 

.94409 

45 

16 

.32997 

. 34954 

2.8609 

.94399 

44 

17 

. 33024 

. 34987 

2.8582 

. 94390 

43 

18 

.33051 

. 35020 

2.8556 

.94380 

42 

19 

. 33079 

. 35052 

2.8529 

.94370 

41 

20 

.33106 

. 35085 

2.8502 

.94361 

40 

21 

.33134 

.35118 

2 . 8476 

.94351 

39 

22 

.33161 

. 351 50 

2.8449 

.94342 

38 

23 

.33189 

. 351 83 

2.8423 

.94332 

37 

24 

.33216 

.35216 

2.8397 

.94322 

36 

25 

.33244 

. 35248 

2 . 8370 

.94313 

35 

26 

.33271 

. 35281 

2.8344 

.94303 

34 

27 

.33298 

.35314 

2.8318 

.94293 

33 

28 

. 33326 

. 35346 

2.8291 

.94284 

32 

29 

.33353 

.35379 

2.8265 

.94274 

31 

30 

. 33381 

.35412 

2.8239 

.94264 

30 

31 

. 33408 

. 35445 

2.8213 

.94254 

29 

32 

. 33436 

.35477 

2.8187 

. 94245 

28 

33 

.33463 

.35510 

2.8161 

.94235 

27 

34 

1 .33490 

.35543 

2.8135 

. 94225 

26 

35 

.33518 

. 35576 

2.8109 

.94215 

25 

36 

.33545 

.35608 

2.8083 

.94206 

24 

37 

.33573 

.35641 

2.8057 

.94196 

23 

38 

. 33600 

. 35674 

2 . 8032 

.94186 

22 

39 

. 33627 

. 35707 

2 . 8006 

.94176 

21 

40 

.33655 

. 35740 

2.7980 

.94167 

20 

41 

.33682 

. 35772 

2.7955 

. 941 57 

19 

42 

.33710 

. 35805 

2.7929 

.94147 

18 

43 

.33737 

, 35838 

2.7903 

.94137 

17 

44 

. 33764 

.35871 

2.7878 

.94127 

16 

45 

. 33792 

. 35904 

2.7852 

.94118 

15 

46 

.33819 

. 35937 

2.7827 

.94108 

14 

47 

.33846 

. 35969 

2.7801 

. 94098 

13 

48 

. 33874 

. 36002 

2.7776 

. 94088 

12 

49 

.33901 

. 36035 

2.7751 

. 94078 

11 

50 

.33929 

. 36068 

2.7725 

. 94068 

10 

51 

.33956 

.36101 

2.7700 

.94058 

9 

52 

. 33983 

.36134 

2.7675 

. 94049 

8 

53 

.34011 

.36167 

2 . 7650 

.94039 

7 

54 

. 34038 

.36199 

2.7625 

. 94029 

6 

55 

. 34065 

. 36232 

2.7600 

.94019 

5 

56 

.34093 

. 36265 

2.7575 

. 94009 

4 

57 

.34120 

. 36298 

2.7550 

. 93999 

3 

58 

.34147 

.36331 

2.7525 

. 93989 

2 

59 

.34175 

. 36364 

2.7500 

.93979 

1 

60 

. 34202 

. 36397 

2.7475 

. 93969 

0 


Cos 

Ctn 

Tan 

Sin 

f 


108 " 


7r 


109 * 


70 








NATURAL TRIGONOMETRIC FUNCTIONS 
20 “ 159 “ 21 “ 158 “ 


/ 

Sin 

Tan 


Cos 


0 

.34202 

. 36397 

2.7475 

.93969 

60 

1 

.34229 

. 36430 

2.7450 

.93959 

59 

2 

.34257 

. 36463 

2.7425 

.93949 

58 

3 

. 34284 

. 36496 

2.7400 

.93939 

57 

4 

.34311 

.36529 

2.7376 

.93929 

56 ^ 

5 

.34339 

.36562 

2.7351 

.93919 

55 

6 

.34366 

.36595 

2.7326 

.93909 

54 

Imt 

.34393 

.36628 

2.7302 

.93899 

53 

IK 

.34421 

.36661 

2.7277 

.93889 

52 

■1 

.34448 

.36694 

2.7253 

.93879 

51 

10 

.34475 

. 36727 

2.7228 

. 93869 

50 

11 

.34503 

.36760 

2.7204 

.93859 

49 

12 

.34530 

.36793 

2.7179 

.93849 

48 

13 

.34557 

.36826 

2.7155 

. 93839 

47 

14 

.34584 

. 36859 

2.7130 

.93829 

46 

15 

.34612 

. 36892 

2.7106 

.93819 

45 

16 

.34639 

.36925 

2.7082 

.93809 

44 

17 

.34666 

.36958 

2.7058 

.93799 

43 

18 

. 34694 

.36991 

2.7034 

.93789 

42 

19 

.34721 

.37024 

2.7009 

.93779 

41 

20 

.34748 

.37057 

2.6985 

.93769 

40 

21 

.34775 

. 37090 

2.6961 

.93759 

39 

22 

.34803 

.37123 

2.6937 

.93748 

38 

23 

. 34830 

.37157 

2.6913 

.93738 

37 

24 

.34857 

.37190 

2.6889 

.93728 

36 

25 

.34884 

. 37223 

2.6865 

.93718 

35 

26 

.34912 

.37256 

2.6841 

.93708 

34 

27 

.34939 

. 37289 

2.6818 

.93698 

33 

28 

.34966 

. 37322 

2.6794 

.93688 

32 

29 

.34993 

. 37355 

2.6770 

.93677 

31 

30 

.35021 

.37388 

2.6746 

. 93667 

30 

31 

.35048 

.37422 

2.6723 

. 93657 

29 

32 

.35075 

.37455 

2.6699 

.93647 

28 

33 

.35102 

. 37488 

2.6675 

.93637 

27 

34 

.35130 

.37521 

2.6652 

.93626 

26 

35 

.35157 

.37554 

2.6628 

.93616 

25 

36 

.35184 

. 37588 

2 . 6605 

.93606 

24 

37 

. 3521 1 

. 37621 

2.6581 

. 93596 

23 

38 

.35239 

. 37654 

2.6558 

.93585 

22 

39 

.35266 

.37687 

2.6534 

.93575 

21 

40 

.35293 

.37720 

2.6511 

.93565 

20 

41 

. 35320 

.37754 

2.6488 

.93555 

19 

42 

.35347 

. 37787 

2 . 6464 

. 93544 

18 

43 

. 35375 

. 37820 

2.6441 

, 93534 

17 

44 

. 35402 

. 37853 

2.6418 

. 93524 

16 

45 

. 35429 

. 37887 

2.6395 

.93514 

15 

46 

. 35456 

.37920 

2.6371 

. 93503 

14 

47 

. 35484 

.37953 

2.6348 

.93493 

13 

48 

.35511 

. 37986 

2.6325 

.93483 

12 

49 

. 35538 

. 38020 

2.6302 

. 93472 

11 

50 

.35565 

. 38053 

2.6279 

. 93462 

10 

51 

. 35592 

. 38086 

2.6256 

.93452 

9 

52 

.35619 

. 381 20 

2.6233 

.93441 

8 

53 

.35647 

. 381 53 

2.6210 

.93431 

7 

54 

.35674 

. 381 86 

2.6187 

.93420 

6 

55 

. 35701 

. 38220 

2.6165 

,93410 

5 

56 

. 35728 

. 38253 

2.6142 

. 93400 

4 

57 

.35755 

. 38286 

2.6119 

.93389 

3 

58 

. 35782 

. 38320 

2.6096 

. 93379 

2 

59 

.35810 

. 38353 

2.6074 

.93368 

1 

60 

.35837 

. 38386 

2.6051 

. 93358 

0 

m 




mi 

■ 


110“ 6r 



Sin 

Tan 

Ctn 

Cos 


0 

.35837 

. 38386 

2.6051 

.93358 

60 

1 

. 35864 

. 38420 

2.6028 

.93348 

59 

2 

.35891 

. 38453 

2.6006 

.93337 

58 

3 

.35918 

. 38487 

2.5983 

.93327 

57 

4 

.35945 

. 38520 

2.5961 

.93316 

56 

5 

. 35973 

.38553 

2.5938 

. 93306 

55 

6 

.36000 

.38587 

2.5916 

.93295 

54 

7 

. 36027 

.38620 

2.5893 

.93285 

53 

8 

.36054 

.38654 

2.5871 

. 93274 

52 

9 

. 36081 

.38687 

2.5848 

.93264 

51 

10 

.36108 

. 38721 

2.5826 

.93253 

50 

11 

.36135 

.38754 

2.5804 

.93243 

49 

12 

.36162 

. 38787 

2.5782 

. 93232 

48 

13 

.36190 

. 38821 

2.5759 

. 93222 

47 

14 

.36217 

. 38854 

2.5737 

.93211 

46 

15 

.36244 

.38888 

2.5715 

. 93201 

45 

16 

.36271 

.38921 

2.5693 

.93190 

44 

17 

.36298 

. 38955 

2.5671 

.93180 

43 

18 

.36325 

. 38988 

2.5649 

.93169 

42 

19 

.36352 

.39022 

2.5627 

. 931 59 

41 

20 

.36379 

. 39055 

2.5605 

.93148 

40 

21 

. 36406 

. 39089 

2.5583 

. 931 37 

39 

22 

.36434 

. 391 22 

2 . 5561 

.93127 

38 

23 

. 36461 

. 391 56 

2.5539 

.93116 

37 

24 

. 36488 

.39190 

2.5517 

.93106 

36 

25 

. 3651 5 

.39223 

2.5495 

.93095 

35 

26 

. 36542 

. 39257 

2.5473 

. 93084 

34 

27 

. 36569 

.39290 

2.5452 

. 93074 

33 

28 

. 36596 

. 39324 

2.5430 

. 93063 

32 

29 

. 36623 

. 39357 

2.5408 

. 93052 

31 

30 

.36650 

.39391 

2.5386 

.93042 

30 

31 

. 36677 

.39425 

2.5365 

.93031 

29 

32 

. 36704 

.39458 

2.5343 

. 93020 

28 

33 

.36731 

. 39492 

2.5322 

.93010 

27 

34 

. 36758 

. 39526 

2.53t00 

. 92999 

26 

35 

.36785 

. 39559 

2.5279 

. 92988 

25 

36 

.36812 

.39593 

2.5257 

. 92978 

24 

37 

.36839 

. 39626 

2.5236 

. 92967 

23 

38 

.36867 

. 39660 

2.5214 

.92956 

22 

39 

.36894 

. 39694 

2.5193 

.92945 

21 

40 

.36921 

. 39727 

2.5172 

.92935 

20 

41 

. 36948 

.39761 

2 . 51 50 

. 92924 

19 

42 

.36975 

.39795 

2.5129 

.92913 

18 

43 

. 37002 

. 39829 

2 . 51 08 

.92902 

17 

44 

. 37029 

.39862 

2.5086 

. 92892 

16 

45 

. 37056 

. 39896 

2 . 5065 

.92881 

15 

46 

.37083 

. 39930 

2.5044 

.92870 

14 

47 

.37110 

. 39963 

2 . 5023 

.92859 

13 

48 

. 371 37 

. 39997 

2.5002 

.92849 

12 

49 

.37164 

.40031 

2.4981 

.92838 

11 

50 

.37191 

. 40065 

2 . 4960 

.92827 

10 

51 

. 3721 8 

. 40098 

2 . 4939 

.92816 

9 

52 

.37245 

.40132 

2.4918 

. 92805 

8 

53 

. 37272 

.40166 

2.4897 

. 92794 

7 

54 

. 37299 

. 40200 

2.4876 

. 92784 

6 

55 

. 37326 

. 40234 

2.4855 

. 92773 

5 

56 

. 37353 

. 40267 

2.4834 

.92762 

4 

57 

.37380 

. 40301 

2.4813 

.92751 

3 

58 

. 37407 

. 40335 

2.4792 

. 92740 

2 

59 

.37434 

.40369 

2.4772 

. 92729 

1 

60 

. 37461 

. 40403 

2.4751 

.92718 

0 


Cos 

Gtn 

Tan 

Sin 



111 “ 68 “ 










Table r NATURAL TRIGONOMETRIC FUNCTIONS 

22 ® 157 ® 23 ® 156 ® 



Sin 

Tan 


Cos 


0 

. 37461 

.40403 

2.4751 

. 9271 8 

60 

1 

. 37488 

.40436 

2.4730 

. 92707 

59 

2 

.37515 

.40470 

2.4709 

. 92697 

58 

3 

.37542 

. 40504 

2.4689 

. 92686 

57 

4 

.37569 

.40538 

2.4668 

.92675 

56 

5 

.37595 

. 40572 

2.4648 

. 92664 

55 

6 

. 37622 

.40606 

2 . 4627 

. 92653 

54 

7 

. 37649 

. 40640 

2 . 4606 

.92642 

53 

8 

.37676 

. 40674 

2 . 4586 

.92631 

52 

9 

. 37703 

. 40707 

2.4566 

.92620 

51 

10 

.37730 

. 40741 

2.4545 

.92609 

50 

11 

. 37757 

. 40775 

2.4525 

. 92598 

49 

12 

. 37784 

. 40809 

2.4504 

. 92587 

48 

13 

. 3781 1 

. 40843 

2 . 4484 

.92576 

47 

14 

.37838 

. 40877 

2.4464 

. 92565 

46 

15 

.37865 

.40911 

2.4443 

.92554 

45 

16 

.37892 

. 40945 

2 . 4423 

. 92543 

44 

17 

.37919 

. 40979 

2.4403 

.92532 

43 

18 

. 37946 

.41013 

2 . 4383 

. 92521 

42 

19 

.37973 

.41047 

2.4362 

.92510 

41 

20 

. 37999 

.41081 

2.4342 

. 92499 

40 

21 

. 38026 

.41115 

2.4322 

. 92488 

39 

22 

. 38053 

.41149 

2.4302 

. 92477 

38 

23 

. 38080 

.41183 

2 . 4282 

. 92466 

37 

24 

.38107 

.41217 

2.4262 

. 92455 

36 

25 

.38134 

.41251 

2.4242 

. 92444 

35 

26 

.38161 

.41285 

2.4222 

. 92432 

34 

27 

.38188 

.41319 

2.4202 

. 92421 

33 

28 

.38215 

.41353 

2.4182 

.92410 

32 

29 

. 38241 

.41387 

2.4162 

. 92399 

31 

30 

.38268 

.41421 

2.4142 

. 92388 

30 

31 

.38295 

.41455 

2.4122 

. 92377 

29 

32 

. 38322 

.41490 

2.4102 

. 92366 

28 

33 

. 38349 

.41524 

2 . 4083 

. 92355 

27 

34 

. 38376 

. 41 558 

2 . 4063 

. 92343 

26 

35 

. 38403 

. 41 592 

2 . 4043 

. 92332 

25 

36 

, 38430 

.41626 

2 . 4023 

. 92321 

24 

37 

. 38456 

.41660 

2 . 4004 

.92310 

23 

38 

.38483 

.41694 

2 . 3984 

. 92299 

22 

39 

.38510 

.41728 

2.3964 

. 92287 

21 

40 

. 38537 

.41763 

2.3945 

. 92276 

20 

41 

. 38564 

.41797 

2.3925 

. 92265 

19 

42 

. 38591 

.41831 

2 . 3906 

. 92254 

18 

43 

.38617 

.41865 

2.3886 

. 92243 

1 17 

44 

.38644 

.41899 

2.3867 

. 92231 

16 

45 

. 38671 

.41933 

2.3847 

. 92220 

15 

46 

. 38698 

.41968 

2.3828 

. 92209 

14 

47 

. 38725 

. 42002 

2.3808 

.92198 

13 

48 

.38752 

. 42036 

2.3789 

.92186 

12 

49 

.38778 

. 42070 

2.3770 

.92175 

11 

50 

.38805 

.42105 

2.3750 

.92164 

10 

51 

. 38832 

.42139 

2.3731 

.92152 

9 

52 

. 38859 

.42173 

2.3712 

.92141 

8 

53 

. 38886 

. 42207 

2.3693 

.92130 

7 

54 

.38912 

. 42242 

2.3673 

.92119 

6 

55 

. 38939 

. 42276 

2.3654 

.92107 

. 5 

56 

. 38966 

.42310 

2.3635 

. 92096 

4 

57 

. 38993 

.42345 

2.3616 

. 92085 

3 

58 

. 39020 

. 42379 

2.3597 

. 92073 

2 

59 

. 39046 

.42413 

2.3578 

. 92062 

1 

60 

. 39073 

. 42447 

2.3559 

. 92050 

0 

m 




Sin 

f 


' 

Sin 

Tan 

Ctn 

Cos 


0 

.39073 

.42447 

2.3559 

. 92050 

60 

1 

.39100 

. 42482 

2.3539 

.92039 

59 

2 

. 391 27 

.42516 

2.3520 

.92028 

58 

3 

.391 53 

.42551 

2.3501 

.92016 

57 

4 

.39180 

.42585 

2.3483 

. 92006 

56 

5 

. 39207 

.42619 

2.3464 

.91994 

55 

6 

. 39234 

. 42654 

2 . 3445 

.91982 

54 

7 

. 39260 

.42688 

2.3426 

.91971 

53 

8 

. 39287 

.42722 

2 . 3407 

.91959 

52 

9 

.39314 

.42757 

2.3388 

.91948 

51 

10 

.39341 

.42791 

2.3369 

.91936 

50 

11 

. 39367 

.42826 

2.3351 

.91925 

49 

12 

.39394 

. 42860 

2.3332 

.91914 

48 

13 

. 39421 

.42894 

2.3313 

.91902 

47 

14 

. 39448 

.42929 

2.3294 

.91891 

46 

15 

. 39474 

.42963 

2.3276 

.91879 

45 

16 

.39501 

. 42998 

2.3257 

.91868 

44 

17 

. 39528 

. 43032 

2.3238 

.91856 

43 

18 

. 39555 

. 43067 

2.3220 

.91845 

42 

19 

.39581 

.43101 

2.3201 

.91833 

41 

20 

. 39608 

. 431 36 

2.3183 

.91822 

40 

21 

.39635 

.43170 

2.3164 

.91810 

39 

22 

.39661 

.43205 

2.3146 

.91799 

38 

23 

.39688 

.43239 

2.3127 

.91787 

37 

24 

.39715 

. 43274 

2.3109 

.91775 

36 

25 

.39741 

. 43308 

2.3090 

.91764 

35 

26 

. 39768 

.43343 

2.3072 

.91752 

34 

27 

.39795 

.43378 

2.3053 

.91741 

33 

28 

.39822 

.43412 

2.3035 

.91729 

32 

29 

.39848 

. 43447 

2.3017 

^.91718 

31 

30 

. 39875 

.43481 

2.2998 

. 91 706 

30 

31 

.39902 

.43516 

2.2980 

. 91 694 

29 

32 

.39928 

. 43550 

2 . 2962 

.91683 

28 

33 

.39955 

.43585 

2.2944 

.91671 

27 

34 

.39982 

.43620 

2,2925 

. 91 660 

26 

35 

.40008 

. 43654 

2 . 2907 

. 91 648 

25 

36 

. 40035 

.43689 

2.2889 

.91636 

24 

37 

. 40062 

.43724 

2.2871 

.91625 

23 

38 

. 40088 

.43758 

2.2853 

.91613 

22 

39 

.40115 

. 43793 

2.2835 

.91601 

21 

40 

.40141 

.43828 

2.2817 

. 91 590 

20 

41 

.40168 

. 43862 

2.2799 

.91578 

19 

42 

.40195 

.43897 

2.2781 

. 91 566 

18 

43 

. 40221 

.43932 

2.2763 

.91555 

17 

44 

.40248 

.43966 

2.2745 

.91543 

16 

45 

.40275 

.44001 

2.2727 

.91531 

15 

46 

.40301 

. 44036 

2 . 2709 

.91519 

14 

47 

. 40328 

.44071 

2.2691 

. 91 508 

13 

48 

.40355 

.44105 

2 . 2673 

.91496 

12 

49 

.40381 

.44140 

2.2655 

.91484 

11 

50 

.40408 

.44175 

2.2637 

.91472 

10 

51 

.40434 

.44210 

2.2620 

.91461 

9 

52 

.40461 

. 44244 

2.2602 

.91449 

8 

53 

.40488 

.44279 

2.2584 

.91437 

7 

54 

.40514 

.44314 

2.2566 

.91425 

6 

55 

.40541 

. 44349 

2.2549 

.91414 

5 

56 

.40567 

.44384 

2.2531 

.91402 

4 

57 

.40594 

.44418 

2.2513 

. 91 390 

3 

58 

.40621 

.44453 

2.2496 

.91378 

2 

59 

.40647 

.44488 

2.2478 

.91366 

1 

60 

. 40674 

.44523 

2.2460 

.91355 

0 

■i 




Sin 



112 


67 


113 


66 * 










Fuse 196 NATURAL TRIGONOMETRIC FUNCTIONS 

24 ® 155 ® 25 ® 154 ® 


p" 

Sin 

Tan 

Ctn 

Coe 


wa 

.40674 

.44523 

2.2460 

.91355 

60 

1 

. 40700 

.44558 

2.2443 

.91343 

59 

2 

. 40727 

.44593 

2.2425 

.91331 

58 

3 

. 40753 

.44627 

2.2408 

.91319 

57 

4 

.40780 

.44662 

2.2390 

.91307 

56 

5 

.40806 

. 44697 

2.2373 

.91295 

55 

6 

.40833 

.44732 

2.2355 

.91283 

54 

7 

.40860 

.44767 

2.2338 

.91272 

53 

8 

.40886 

. 44802 

2.2320 

.91260 

52 

9 

.40913 

. 44837 

2.2303 

.91248 

51 

10 

.40939 

.44872 

2.2286 

.91236 

50 

11 

.40966 

. 44907 

2.2268 

. 91 224 

49 

12 

. 40992 

. 44942 

2.2251 

.91212 

48 

13 

.41019 

. 44977 

2.2234 

.91200 

47 

14 

.41045 

.45012 

2.2216 

. 91 1 88 

46 

15 

.41072 

! 45047 

2.2199 

.91176 

45 

16 

.41098 

, 45082 

2.2182 

.91164 

44 

17 

.41125 

.45117 

2.2165 

.91152 

43 

18 

.41151 

. 451 52 

2.2148 

.91140 

42 

19 

.41178 

.45187 

2.2130 

.91128 

41 

20 

.41204 

. 45222 

2.2113 

.91116 

40 

21 

.41231 

. 45257 

2 . 2096 

.91104 

39 

22 

.41257 

.45292 

2 . 2079 

.91092 

38 

23 

.41284 

. 45327 

2 . 2062 

.91080 

37 

24 

.41310 

.45362 

2.2045 

.91068 

36 

25 

.41337 

.45397 

2.2028 

.91056 

35 

26 

.41363 

.45432 

2.2011 

.91044 

34 

27 

.41390 

.45467 

2.1994 

.91032 

33 

28 

.41416 

.45502 

2.1977 

.91020 

32 

29 

.41443, 

. 45538 

2.1960 

.91008 

31 

30 

.41469 

.45573 

2.1943 

.90996 

30 

31 

.41496 

.45608 

2 . 1 926 

. 90984 

29 

32 

.41522 

. 45643 

2.1909 

. 90972 

28 

33 

.41549 

. 45678 

2.1892 

. 90960 

27 

34 

.41575 

.45713 

2,1876 

. 90948 

26 

35 

.41602 

. 45748 

2.1859 

.90936 

25 

36 

.41628 

.45784 

2 . 1 842 

, 90924 

24 

37 

.41655 

.45819 

2.1825 

.90911 

23 

38 

.41681 

.45854 

2.1808 

.90899 

22 

39 

.41707 

. 45889 

2.1792 

. 90887 

21 

40 

.41734 

.45924 

2.1775 

.90875 

20 

41 

.41760 

.45960 

2.1758 

, 90863 

19 

42 

.41787 

.45995 

2.1742 

. 90851 

18 

43 

.41813 

. 46030 

2.1725 

. 90839 

17 

44 

.41840 

.46065 

2.1708 

. 90826 

16 

45 

.41866 

.46101 

2 . 1 692 

. 9081 4 

15 

46 

.41892 

.46136 

2.1675 

. 90802 

14 

47 

.41919 

.46171 

2.1659 

. 90790 

13 

48 

.41945 

. 46206 

2 . 1 642 

. 90778 

12 

49 

.41972 

.46242 

2.1625 

. 90766 

11 

50 

.41998 

. 46277 

2.1609 

.90753 

10 

51 

.42024 

.46312 

2 . 1 592 

. 90741 

9 

52 

.42051 

. 46348 

2 . 1 576 

. 90729 

8 

53 

.42077 

.46383 

2 . 1 560 

.90717 

7 

54 

.42104 

.46418 

2.1543 

. 90704 

6 

55 

.42130 

. 46454 

2.1527 

. 90692 

5 

56 

.42156 

.46489 

2.1510 

. 90680 

4 

57 

.42183 

.46525 

2.1494 

.90668 

3 

58 

.42209 

. 46560 

2.1478 

.90655 

2 

59 

. 42235 

.46595 

2.1461 

. 90643 

1 

60 

. 42262 

.46631 

2.1445 

.90631 

0 


Cos 

Ctn 

Tan 

Sin 



' 

Sin 

Tan 

Ctn 

Cos 


0 

. 42262 

.46631 

2.1445 

. 90631 

60 

1 

. 42288 

.46666 

2.1429 

.90618 

59 

2 

.42315 

. 46702 

2.1413 

.90606 

58 

3 

. 42341 

. 46737 

2.1396 

. 90594 

57 

4 

. 42367 

. 46772 

2.1380 

. 90582 

56 

5 

.42394 

.46808 

2.1364 

. 90569 

55 

6 

. 42420 

.46843 

2.1348 

. 90557 

54 

7 

.42446 

.46879 

2.1332 

.90545 

53 

8 

. 42473 

.46914 

2.1315 

.90532 

52 

9 

.42499 

. 46950 

2.1299 

. 90520 

51 

10 

. 42525 

.46985 

2.1283 

.90507 

50 

11 

.42552 

.47021 

2.1267 

. 90495 

49 

12 

.42578 

. 47056 

2.1251 

. 90483 

48 

13 

.42604 

.47092 

2.1235 

.90470 

47 

14 

.42631 

.47128 

2.1219 

. 90458 

46 

15 

.42657 

.47163 

2.1203 

.90446 

45 

16 

.42683 

.47199 

2.1187 

. 90433 

44 

17 

.42709 

.47234 

2.1171 

. 90421 

43 

18 

.42736 

.47270 

2 . 1 1 55 

. 90408 

42 

19 

.42762 

. 47305 

2.1139 

. 90396 

41 

20 

.42788 

.47341 

2.1123 

.90383 

40 

21 

.42815 

. 47377 

2.1107 

.90371 

39 

22 

.42841 

.47412 

2.1092 

. 90358 

38 

23 

. 42867 

. 47448 

2 . 1 076 

. 90346 

37 

24 

.42894 

.47483 

2.1060 

. 90334 

36 

25 

.42920 

.47519 

2.1044 

.90321 

35 

26 

.42946 

.47555 

2.1028 

. 90309 

34 

27 

.42972 

. 47590 

2.1013 

. 90296 

33 

28 

.42999 

,47626 

2.0997 

. 90284 

32 

29 

.43025 

.47662 

2.0981 

.90271 

31 

30 

.43051 

. 47698 

2.0965 

. 90259 

30 

31 

.43077 

.47733 

2.0950 

. 90246 

29 

32 

.43104 

. 47769 

2 . 0934 

.90233 

28 

33 

.43130 

.47805 

2.091B 

. 90221 

27 

34 

.43156 

.47840 

2.0903 

. 90208 

26 

35 

.43182 

.47876 

2.0887 

.90196 

25 

36 

. 43209 

.47912 

2.0872 

.90183 

24 

37 

.43235 

.47948 

2.0856 

.90171 

23 

38 

.43261 

.47984 

2.0840 

.90158 

22 

39 

.43287 

.48019 

2.0825 

.90146 

21 

40 

. 4331 3 

.48055 

2.0809 

.90133 

20 

41 

.43340 

.48091 

2 . 0794 

.90120 

19 

42 

. 43366 

.48127 

2.0778 

.90108 

18 

43 

. 43392 

.48163 

2.0763 

. 90095 

17 

44 

.43418 

.48198 

2.0748 

. 90082 

16 

45 

.43445 

.48234 

2.0732 

.90070 

15 

46 

.43471 

.48270 

2.0717 

.90057 

14 

47 

.43497 

.48306 

2.0701 

.90045 

13 

48 

.43523 

.48342 

2.0686 

. 90032 

12 

49 

.43549 

.48378 

2.0671 

.90019 

11 

50 

.43575 

.48414 

2.0655 

. 90007 

10 

51 

. 43602 

.48450 

2.0640 

. 89994 

9 

52 

. 43628 

.48486 

2.0625 

.89981 

8 

53 

, 43654 

.48521 

2.0609 

.89968 

7 

54 

.43680 

.48557 

2.0594 

.89956 

6 

55 . 

.43706 

.48593 

2.0579 

.89943 

5 

56 

.43733 

.48629 

2.0564 

. 89930 

4 

57 

.43759 

.48665 

2.0549 

.89918 

3 

58 

.43785 

.48701 

2.0533 

.89905 

2 

59 

.43811 

, 48737 

2.0518 

.89892 

1 

60 

. 43837 

. 48773 

2.0503 

.89879 

0 


Cos 

Ctn 

Tan 

Sin 

f 


114 ' 


65 ‘ 


115 ' 


64 ' 









Table r 

26 ° 


NATURAL TRIGONOMETRIC FUNCTIONS 
153° 27° 


frngem 

152 ° 




Ctn 

Cos 


0 

.43837 

.48773 

2.0503 

. 89879 

60 

1 

. 43863 

.48809 

2.0488 

.89867 

59 

2 

. 43889 

.48845 

2.0473 

.89854 

58 

3 

.43916 

. 48881 

2.0458 

.89841 

57 

4 

.43942 

.48917 

2.0443 

.89828 

56 

5 

.43968 

.48953 

2.0428 

.89816 

55 

6 

. 43994 

. 48989 

2.0413 

.89803 

54 

7 

. 44020 

. 49026 

2.0398 

.89790 

53 

8 

.44046 

. 49062 

2.0383 

.89777 

52 

9 

. 44072 

. 49098 

2 . 0368 

.89764 

51 

10 

. 44098 

.49134 

2.0353 

.89752 

50 

11 

.44124 

.49170 

2.0338 

.89739 

49 

12 

. 441 51 

. 49206 

2.0323 

. 89726 

48 

13 

.44177 

.49242 

2 . 0308 

.89713 

47 

14 

. 44203 

. 49278 

2.0293 

. 89700 

46 

15 

. 44229 

.49315 

2.0278 

.89687 

45 

16 

.44255 

.49351 

2.0263 

.89674 

44 

17 

.44281 

.49387 

2.0248 

.89662 

43 

18 

. 44307 

. 49423 

2.0233 

.89649 

42 

19 

. 44333 

.49459 

2.0219 

.89636 

41 

20 

.44359 

.49495 

2.0204 

. 89623 

40 

21 

.44385 

.49532 

2.0189 

.89610 

39 

22 

. 4441 1 

.49568 

2.0174 

.89597 

38 

23 

. 44437 

. 49604 

2.0160 

. 89584 

37 

24 

. 44464 

.49640 

2.0145 

.89571 

36 

25 

. 44490 

.49677 

2.0130 

.89558 

35 

26 

.44516 

.49713 

2.0115 

.89545 

34 

27 

. 44542 

. 49749 

2.0101 

.89532 

33 

28 

. 44568 

.49786 

2.0086 

.89519 

32 

29 

. 44594 

.49822 

2.0072 

. 89506 

31 

30 

. 44620 

.49858 

2.0057 

. 89493 

30 

31 

. 44646 

.49894 

2 . 0042 

.89480 

29 

32 

.44672 

.49931 

2.0028 

.89467 

28 

33 

. 44698 

.49967 

2.0013 

.89454 

27 

34 

. 44724 

. 50004 

1 . 9999 

.89441 

26 

35 

. 44750 

. 50040 

1 . 9984 

. 89428 

25 

36 

. 44776 

. 50076 

1 .9970 

.89415 

24 

37 

. 44802 

.50113 

1 . 9955 

. 89402 

23 

38 

. 44828 

.50149 

1.9941 

.89389 

22 

39 

. 44854 

. 501 85 

1 . 9926 

. 89376 

21 

40 

. 44880 

. 50222 

1 .9912 

. 89363 

20 

41 

. 44906 

. 50258 

1 .'9897 

. 89350 

19 

42 

.44932 

. 50295 

1 .9883 

. 89337 

18 

43 

. 44958 

. 50331 

1.9868 

. 89324 

17 

44 

. 44984 

. 50368 

1 .9854 

. 8931 1 

16 

45 

.45010 

. 50404 

1 . 9840 

. 89298 

15 

46 

. 45036 

. 50441 

1 .9825 

. 89285 

14 

47 

. 45062 

. 50477 

1 .9811 

. 89272 

13 

48 

. 45088 

. 5051 4 

1 .9797 

. 89259 

12 

49 

.45114 

. 50550 

1 . 9782 

. 89245 

11 

50 

.45140 

. 50587 

1 . 9768 

. 89232 

10 

51 

.45166 

. 50623 

1 .9754 

. 8921 9 

9 

52 

. 451 92 

. 50660 

1 . 9740 

.89206 

8 

53 

.45218 

. 50696 

1 . 9725 

. 891 93 

7 

54 

.45243 

. 50733 

1 . 971 1 

.89180 

6 

55 

. 45269 

. 50769 

1 . 9697 

.89167 

5 

56 

. 45295 

. 50806 

1 . 9683 

. 891 53 

4 

57 

.45321 

. 50843 

1 . 9669 

.89140 

3 

58 

. 45347 

. 50879 

1 . 9654 

.89127 

2 

69 

. 46373 

. 5091 6 

1 .9640 

.89114 

1 

60 

. 46399 

.50953 

1 .9626 

.89101 

0 

1 

Cos 

Ctn 

Tan 

Sin 

/ 



116 ‘ 


6? 


J17 


62 









Page m NATURAL TRIGONOMETRIC FUNCTIONS 

2B« ISr 29® 130® 


m 

Sin 

Tan 

Ctn 

Cos 


n 

.46947 

.53171 

1.8807 

.88295 

60 

mm 

.46973 

. 53208 

1.8794 

.88281 

59 


.46999 

.53246 

1.8781 

.88267 

58 


.47024 

. 53283 

1 .8768 

.88254 

57 

■1 

.47050 

. 53320 

1.8755 

.88240 

56 

1 ^ 

.47076 

.53358 

1 .8741 

.88226 

55 

J 6 

.47101 

. 53395 

1 .8728 

.88213 

54 


.47127 

. 53432 

1 .8715 

.88199 

53 


.47153 

. 53470 

1 .8702 

.88185 

52 


.47178 

. 53507 

1.8689 

.88172 

51 

10 

.47204 

. 53545 

1.8676 

.88158 

50 

11 

.47229 

. 53582 

1.8663 

.88144 

49 

12 

.47255 

. 53620 

1.8650 

.88130 

48 

13 

.47281 

. 53657 

1.8637 

.88117 

47 

14 

.47306 

.53694 

1 .8624 

.88103 

46 

15 

.47332 

. 53732 

1.8611 

. 88089 

45 

16 

.47358 

. 53769 

1.8598 

.88075 

44 

17 

.47383 

. 53807 

1.8585 

. 88062 

43 

18 

.47409 

. 53844 

1 .8572 

. 88048 

42 

19 

.47434 

. 53882 

1.8559 

.88034 

41 

20 

.47460 

. 53920 

1 .8546 

.88020 

40 

21 

.47486 

. 53957 

1 . 8533 

.88006 

39 

22 

.47511 

. 53995 

1 .8520 

. 87993 

38 

23 

.47537 

.54032 

1.8507 

. 87979 

37 

24 

.47562 

. 54070 

1 .8495 

.87965 

36 

25 : 

.47588 

. 541 07 

1 . 8482 

.87951 

35 

26 

.47614 

.54145 

1 .8469 

.87937 

34 

27 

.47639 

.54183 

1.8456 

.87923 

33 

28 

.47665 

. 54220 

1 . 8443 

.87909 

32 

29 

.47690 

. 54258 

1.8430 

. 87896 

31 

30 

.47716 

. 54296 

1.8418 

.87882 

30 

31 

.47741 

. 54333 

1 .8405 

.87868 

29 

32 

.47767 

. 54371 

1 . 8392 

. 87854 

28 

33 

.47793 

. 54409 

1 . 8379 

.87840 

27 

34 

.47818 

.54446 

1.8367 

.87826 

26 

35 

.47844 

. 54484 

1 .8354 

.87812 

25 

36 

.47869 

.54522 

1.8341 

.87798 

24 

37 

.47895 

.54560 

1 . 8329 

.87784 

23 

38 

.47920 

.54597 

1 .8316 

.87770 

22 

39 

.47946 

.54635 

1.8303 

.87756 

21 

40 

. 47971 

.54673 

1.8291 

.87743 

20 

41 

. 47997 

.54711 

1 . 8278 

.87729 

19 

42 

.48022 

.54748 

1 .8265 

.87715 

18 

43 

.48048 

.54786 

1.8253 

.87701 

17 

44 

.48073 

.54824 

1 . 8240 

.87687 

16 

45 

.48099 

.54862 

1 . 8228 

. 87673 

15 

46 

.48124 

.54900 

1 .8215 

. 87659 

14 

47 

.48150 

. 54938 

1 .8202 

. 87645 

13 

48 

.48175 

.54975 

1.8190 

.87631 

12 

49 

.48201 

. 5501 3 

1 .8177 

.87617 

11 

50 

.48226 

. 55051 

1.8165 

.87603 

10 

61 

.48252 

. 55089 

1 . 81 52 

.87589 

9 

52 

.48277 

.55127 

1.8140 

.87575 

8 

63 

.48303 

.55165 

1.8127 

.87561 

7 

64 

.48328 

. 55203 

1.8115 

.87546 

6 

55 

.48354 

. 55241 

1 .8103 

. 87532 

5 

56 

.48379 

. 55279 

1 . 8090 

.87518 

4 

57 

.48405 

. 5531 7 

1 . 8078 

.87504 

3 

68 

.48430 

. 55355 

1 . 8065 

. 87490 

2 

59 

.48456 

. 55393 

1 . 8053 

.87476 

1 

60 

.48481 

.55431 

1 . 8040 

.87462 

0 


Cos 

Ctn 

Tan 

Sin 

T 


61 ® 


/ 

Sin 

Tan 


Cos 


0 

.48481 

. 55431 

1.8040 

.87462 

60 

1 

.48506 

.55469 

1.8028 

.87448 

59 

2 

.48532 

. 55507 

1.8016 

.87434 

58 

3 

.48557 

. 55545 

1 . 8003 

.87420 

57 

4 

.48583 

. 55583 

1.7991 

.87406 

56 

5 

.48608 

. 55621 

1.7979 

.87391 

55 

6 

.48634 

. 55659 

1.7966 

. 87377 

54 

7 

.48659 

. 55697 

1 .7954 

. 87363 

53 

8 

.48684 

. 55736 

1.7942 

.87349 

52 

9 

.48710 

. 55774 

1.7930 

. 87335 

51 

10 

.48735 

.55812 

1 .7917 

.87321 

50 

11 

.48761 

.55850 

1 .7905 

. 87306 

49 

12 

.48786 

. 55888 

1.7893 

.87292 

48 

13 

.48811 

. 55926 

1 .7881 

.87278 

47 

14 

.48837 

. 55964 

1.7868 

.87264 

46 

15 

.48862 

. 56003 

1.7856 

.87250 

45 

16 

.48888 

.56041 

1 .7844 

.87235 

44 

17 

.48913 

. 56079 

1 . 7832 

.87221 

43 

18 

.48938 

.56117 

1.7820 

.87207 

42 

19 

.48964 

. 561 56 

1.7808 

.87193 

41 

20 

.48989 

. 561 94 

1 .7796 

.87178 

40 

21 

.49014 

. 56232 

1 .7783 

.87164 

39 

22 

.49040 

.56270 

1.7771 

. 871 50 

38 

23 

.49065 

. 56309 

1.7759 

.87136 

37 

24 

.49090 

. 56347 

1.7747 

.87121 

36 

25 

.49116 

.56385 

1.7735 

. 871 07 

35 

26 

.49141 

. 56424 

1 .7723 

.87093 

34 

27 

.49166 

. 56462 

1 .7711 

.87079 

33 

28 

.49192 

.56501 

1 . 7699 

.87064 

32 

29 

.49217 

. 56539 

1 .7687 

. 87050 

31 

30 

. 49242 

. 56577 

1 .7675 

. 87036 

30 

31 

.49268 

.56616 

1.7663 

.87021 

29 

32 

. 49293 

. 56654 

1 .7651 

. 87007 

28 

33 

.49318 

. 56693 

1 .7639 

.86993 

27 

34 

.49344 

.56731 

1 . 7627 

.86978 

26 

35 

.49369 

. 56769 

1 .7615 

.86964 

25 

36 

.49394 

. 56808 

1 .7603 

.86949 

24 

37 

.49419 

.56846 

1 .7591 

.86935 

23 

38 

.49445 

. 56885 

1 .7579 

. 86921 

22 

39 

.49470 

. 56923 

1 .7567 

.86906 

21 

40 

.49495 

. 56962 

1 .7556 

.86892 

20 

41 

.49521 

. 57000 

1 .7544 

.86878 

19 

42 

.49546 

. 57039 

1 . 7532 

.86863 

18 

43 

.49571 

. 57078 

1 .7520 

.86849 

17 

44 

.49596 

.57116 

1 .7508 

.86834 

16 

45 

.49622 

. 571 55 

1 .7496 

.86820 

15 

46 

. 49647 

.57193 

1 .7485 

.86805 

14 

47 

.49672 

.57232 

1.7473 

.86791 

13 

48 

.49697 

. 57271 

1 .7461 

.86777 

12 

49 

.49723 

. 57309 

1.7449 

. 86762 

11 

50 

.49748 

. 57348 

1.7437 

. 86748 

10 

51 

.49773 

. 57386 

1 . 7426 

.86733 

9 

52 

.49798 

.57425 

1.7414 

.86719 

8 

53 

.49824 

. 57464 

1 .7402 

.86704 

7 

54 

.49849 

. 57503 

1 .7391 

.86690 

6 

55 

.49874 

.57541 

1 .7379 

.86675 

5 

56 

.49899 

. 57580 

1 .7367 

.86661 

4 

57 

.49924 

.57619 

1 .7355 

.86646 

3 

58 

.49950 

.57657 

1 .7344 

.86632 

2 

59 

.49975 

.57696 

1 .7332 

.86617 

1 

60 

.50000 

. 57735 

1 .7321 

. 86603 

0 


Cos 

Ctn 

Tan 

Sin 



119 ® 60 ® 











Table y NATURAL TRIGONOMETRIC FUNCTIONS Page is9 

30 ® 149 ® 31 ® 148 ® 



Sin 

Tan 

Ctn 

Cos 


"o 

. 50000 

. 57735 

1.7321 

.86603 

60 

1 

. 50025 

. 57774 

1 . 7309 

.86588 

59 

2 

. 50050 

.57813 

1 . 7297 

.86573 

58 

3 

. 50076 

. 57851 

1 . 7286 

.86559 

57 

4 

.50101 

. 57890 

1.7274 

.86544 

56 

5 

.50126 

. 57929 

1.7262 

. 86530 

55 

6 

. 501 51 

. 57968 

1.7251 

.86515 

54 

7 

. 501 76 

. 58007 

1 . 7239 

.86501 

53 

8 

. 50201 

. 58046 

1 . 7228 

.86486 

52 

9 

. 50227 

. 58085 

1.7216 

.86471 

51 

10 

. 50252 

.58124 

1 . 7205 

.86457 

50 

11 

. 50277 

.58162 

1 .7193 

.86442 

49 

12 

.50302 

. 58201 

1.7182 

.86427 

48 

13 

. 50327 

. 58240 

1.7170 

.86413 

47 

14 

. 50352 

. 58279 

1 . 71 59 

.86398 

46 

15 

. 50377 

,58318 

1.7147 

. 86384 

45 

16 

. 50403 

. 58357 

1.7136 

.86369 

44 

17 

. 50428 

. 58396 

1 .7124 

.86354 

43 

18 

. 50453 

. 58435 

1 .7113 

.86340 

42 

19 

. 50478 

. 58474 

1.7102 

.86325 

41 

20 

. 50503 

.58513 

1 .7090 

.86310 

40 

21 

. 50528 

. 58552 

1 . 7079 

.86295 

39 

22 

. 50553 

. 58591 

1.7067 

.86281 

38 

23 

. 50578 

. 58631 

1.7056 

.86266 

37 

24 

. 50603 

. 58670 

1 . 7045 

.86251 

36 

25 

. 50628 

. 58709 

1 .7033 

.86237 

35 

26 

.50654 

.58748 

1 . 7022 

.86222 

34 

27 

. 50679 

. 58787 

1 .7011 

.86207 

33 

28 

. 50704 

.58826 

1 .6999 

.86192 

32 

29 

. 50729 

. 58865 

1 .6988 

.86178 

31 

30 

. 50754 

. 58905 

1 . 6977 

.86163 

30 

31 

,‘50779 

. 58944 

1.6965 

.86148 

29 

32 

. 50804 

. 58983 

1 . 6954 

,86133 

28 

33 

. 50829 

. 59022 

1 , 6943 

.86119 

27 

34 

.50854 

, 59061 

1 . 6932 

.86104 

26 

35 

. 50879 

.59101 

1.6920 

.86089 

25 

36 

. 50904 

. 591 40 

1 .6909 

.86074 

24 

37 

. 50929 

.59179 

1 .6898 

.86059 

23 

38 

. 50954 

. 5921 8 

1 .6887 

.86045 

22 

39 

. 50979 

. 59258 

1 ,6875 

.86030 

21 

40 

.51004 

. 59297 

1 .6864 

.86015 

20 

41 

.51029 

. 59336 

1 .6853 

. 86000 

19 

42 

.51054 

. 59376 

1 .6842 

.85985 

18 

43 

.51079 

. 5941 5 

1.6831 

.85970 

17 

44 

.51104 

.59454 

1 . 6820 

.85956 

16 

45 

.51129 

. 59494 

1 .6808 

.85941 

15 

46 

, 51 1 54 

. 59533 

1 . 6797 

. 85926 

14 

47 

.51179 

. 59573 

1 .6786 

.85911 

13 

48 

.51204 

.59612 

1 .6775 

.85896 

12 

49 

.51229 

. 59651 

1 .6764 

.85881 

11 

50 

. 51 254 

. 59691 

1 .6753 

. 85866 

10 

51 

.51279 

. 59730 

1 .6742 

.85851 

9 

52 

.51304 

. 59770 

1 .6731 

.85836 

8 

53 

. 51 329 

. 59809 

1 .6720 

.85821 

7 

54 

.51354 

. 59849 

1 .6709 

.85806 

6 

55 

. 51 379 

. 59888 

1 . 6698 

. 85792 

5 

56 

. 51 404 

, 59928 

1 .6687 

. 85777 

4 

57 

.51429 

. 59967 

1 .6676 

. 85762 

3 

58 

. 51 454 

.60007 

1.6665 

. 85747 

2 

59 

.51479 

. 60046 

1 .6654 

.85732 

1 

60 

. 51 504 

.60086 

1.6643 

.85717 

0 






■■1 



Sin 

Tan 

Ctn 

Cos 


*0 

. 51 504 

.60086 

1.6643 

.85717 

60 

1 

. 51 529 

.60126 

1 .6632 

.85702 

59 

2 

. 51 554 

.60165 

1 .6621 

. 85687 

58 

3 

. 51 579 

.60205 

1 .6610 

. 85672 

57 

4 

.51604 

.60245 

1 .6599 

.85657 

56 

5 

.51628 

.60284 

1 .6588 

.85642 

55 

6 

.51653 

. 60324 

1 .6577 

.85627 

54 

7 

.51678 

. 60364 

1 .6566 

.85612 

53 

8 

.51703 

. 60403 

1 . 6555 

.85597 

52 

9 

.51728 

.60443 

1 .6545 

. 85582 

51 

10 

.51753 

.60483 

1 .6534 

.85567 

50 

11 

. 51 778 

.60522 

1 . 6523 

. 85551 

49 

12 

.51803 

.60562 

1.6512 

. 85536 

48 

13 

.51828 

. 60602 

1 .6501 

.85521 

47 

14 

.51852 

.60642 

1 .6490 

.85506 

46 

15 

,51877 

.60681 

1 . 6479 

.85491 

45 

16 

.51902 

. 60721 

1 .6469 

. 85476 

44 

17 

.51927 

.60761 

1 .6458 

.85461 

43 

18 

. 51 952 

.60801 

1 . 6447 

. 85446 

42 

19 

.51977 

.60841 

1 .6436 

. 85431 

41 

20 

. 52002 

.60881 

1 .6426 

.85416 

40 

21 

. 52026 

.60921 

1.6415 

.85401 

39 

22 

. 52051 

.60960 

1 .6404 

. 85385 

38 

23 

. 52076 

.61000 

1 .6393 

.85370 

37 

24 

.52101 

.61040 

1 . 6383 

.85355 

36 

25 

.52126 

.61080 

1 .6372 

. 85340 

35 

26 

.52151 

.61120 

1 .6361 

.85325 

34 

27 

. 521 75 

.61160 

1 .6351 

.85310 

33 

28 

. 52200 

.61200 

1 .6340 

. 85294 

32 

29 

. 52225 

. 61 240 

1 .6329 

. 85279 

31 

30 

. 52250 

.61280 

1 .6319 

. 85264 

30 

31 

. 52275 

.61320 

1 .6308 

. 85249 

29 

32 

. 52299 

.61360 

1 .6297 

. 85234 

28 

33 

.52324 

.61400 

1 .6287 

.85218 

27 

34 

. 52349 

.61440 

1 . 6276 

. 85203 

26 

35 

. 52374 

.61480 

1.6265 

.85188 

25 

36 

. 52399 

.61520 

1.6255 

.85173 

24 

37 

. 52423 

.61561 

1 . 6244 

.85157 

23 

38 

. 52448 

.61601 

1 . 6234 

.85142 

22 

39 

. 52473 

.61641 

1.6223 

.85127 

21 

40 

. 52498 

.61681 

1 .6212 

.85112 

20 

41 

.52522 

.61721 

1 . 6202 

. 85096 

19 

42 

. 52547 

.61761 

1 .6191 

. 85081 

18 

43 

. 52572 

.61801 

1.6181 

.85066 

17 

44 

. 52597 

.61842 

1.6170 

. 85051 

16 

45 

. 52621 

.61882 

1.6160 

. 85035 

15 

46 

. 52646 

.61922 

1.6149 

.85020 

14 

47 

. 52671 

.61962 

1.6139 

.85005 

13 

48 

.52696 

.62003 

1.6128 

.84989 

12 

49 

.52720 

.62043 

1 .6118 

.84974 

11 

50 

.52745 

.62083 

1 .6107 

. 84959 

10 

51 

. 52770 

.62124 

1.6097 

. 84943 

9 

62 

. 52794 

.62164 

1 . 6087 

.84928 

8 

53 

.52819 

. 62204 

1 . 6076 

.84913 

7 

54 

. 52844 

.62245 

1 . 6066 

. 84897 

6 

55 

. 52869 

. 62285 

1.6055 

. 84882 

5 

56 

. 52893 

.62325 

1 . 6045 

. 84866 

4 

57 

.52918 

. 62366 

1 . 6034 

.84851 

3 

58 

. 52943 

.62406 

1 . 6024 

.84836 

2 

59 

. 52967 

.62446 

1.6014 

. 84820 

1 

60 

. 52992 

. 62487 

1 . 6003 

. 84805 

D 


Cos 

Ctn 

Tan 

Sin 



120 * 


59 ® 121 


58 * 









Pa«« 190 
32 ® 


NATURAL TRIGONOMETRIC FUNCTIONS 
147 “ 33 ® 


146 * 



Sin 

Tan 


. 52992 

. 62487 

1 

.53017 

. 62527 

2 

. 53041 

. 62568 

3 

. 53066 

. 62608 

4 

. 53091 

. 62649 

5 

.53115 

. 62689 

6 

.53140 

. 62730 

7 

.53164 

. 62770 

8 

.53189 

.62811 

9 

.53214 

. 62852 

10 

. 53238 

. 62892 

11 

. 53263 

.62933 

12 

. 53288 

.62973 

13 

.53312 

.63014 

14 

. 53337 

.63055 

IS 

. 53361 

.63095 

16 

. 53386 

.63136 

17 

. 5341 1 

.63177 

18 

. 53435 

.63217 

19 

.53460 

.63258 

20 

1 .53484 

.63299 

21 

.53509 

. 63340 

22 

.53534 

.63380 

23 

.53558 

.63421 

24 

.53583 

.63462 

25 

. 53607 

.63503 

26 

. 53632 

.63544 

27 

.53656 

.63584 

28 

. 53681 

.63625 

29 

.53705 

. 63666 

30 

. 53730 

.63707 

31 

.53754 

.63748 

32 

. 53779 

,63789 

33 

. 53804 

.63830 

34 

.53828 

.63871 

35 

. 53853 

.63912 

36 

. 53877 

.63953 

37 

. 53902 

. 63994 

38 

. 53926 

,64035 

39 

.53951 

.64076 

40 

.53975 

.64117 

41 

[ .54000 

. 641 58 

42 

.54024 

.64199 

43 

.54049 

.64240 

44 

, .54073 

.64281 

45 

.54097 

.64322 

46 

.54122 

, 64363 

47 

.54146 

.64404 

48 

.54171 

.64446 

49 

.54195 

.64487 

50 

.54220 

.64528 

51 

.54244 

.64569 

52 

.54269 

.64610 

53 

.54293 

.64652 

54 

.54317 

.64693 

55 

.54342 

.64734 

56 

. 54366 

.64775 

57 

.54391 

.64817 

58 

.54415 

.64858 

59 

.54440 

.64899 

60 

.54464 

.64941 


Cos 

Ctn 


Ctn 

Cos 


1.6003 

.84805 

60 

1 . 5993 

.84789 

59 

1 . 5983 

. 84774 

58 

1 . 5972 

.84759 

57 

1 , 5962 

. 84743 

56 

1 . 5952 

.84728 

55 

1 . 5941 

.84712 

54 

1 . 5931 

.84697 

53 

1 . 5921 

. 84681 

52 

1.5911 

.84666 

51 

1 . 5900 

.84650 

50 

1 . 5890 

.84635 

49 

1 . 5880 

.84619 

48 

1.5869 

. 84604 

47 

1 . 5859 

.84588 

46 

1 . 5849 

.84573 

45 

1 . 5839 

.84557 

44 

1 . 5829 

.84542 

43 

1.5818 

.84526 

42 

1 . 5808 

.84511 

41 

1 . 5798 

.84495 

40 

1 . 5788 

.84480 

39 

1 . 5778 

. 84464 

38 

1 . 5768 

.84448 

37 

1 . 5757 

.84433 

36 

1 . 5747 

.84417 

35 

1 . 5737 

.84402 

34 

1 . 5727 

. 84386 

33 

1.5717 

.84370 

32 

1 . 5707 

.84355 

31 

1 . 5697 

.84339 

30 

1 . 5687 

. 84324 

29 

1 . 5677 

.84308 

28 

1 . 5667 

.84292 

27 

1 . 5657 

.84277 

26 

1 . 5647 

.84261 

25 

1 . 5637 

.84245 

24 

1 . 5627 

.84230 

23 

1.5617 

.84214 

22 

1 . 5607 

.84198 

21 

1 . 5597 

.84182 

20 

1 . 5587 

.84167 

19 

1 . 5577 

.84151 

18 

1 . 5567 

.84135 

17 

1 . 5557 

.84120 

16 

1 . 5547 

.84104 

15 

1 . 5537 

. 84088 

14 

1 . 5527 

.84072 

13 

1.5517 

.84057 

12 

1 . 5507 

.84041 

11 

1.5497 

.84025 

10 

1 .5487 

. 84009 

9 

1 . 5477 

.83994 

8 

1 . 5468 

. 83978 

7 

1.5458 

.83962 

6 

1.5448 

. 83946 

5 

1 . 5438 

.83930 

4 

1 . 5428 

.83915 

3 

1.5418 

. 83899 

2 

1.5408 

. 83883 

1 

1 . 5399 

.83867 

0 

Tan 

Sin 



/ 

Sin 

Tan 

Ctn 

Cos 


"o 

.54464 

.64941 

1 . 5399 

.83867 

60 

1 

. 54488 

.64982 

1 . 5389 

.83851 

59 

2 

.54513 

.65024 

1 . 5379 

.83835 

58 

3 

.54537 

.65065 

1 . 5369 

.83819 

57 

4 

.54561 

.65106 

1 . 5359 

.83804 

56 

5 

. 54586 

. 651 48 

1 . 5350 

.83788 

55 

6 

.54610 

.651 89 

1 . 5340 

.83772 

54 

7 

. 54635 

.65231 

1 . 5330 

. 83756 

53 

8 

. 54659 

.65272 

1 . 5320 

.83740 

52 

9 

. 54683 

.65314 

1 . 531 1 

.83724 

51 

10 

. 54708 

. 65355 

1 . 5301 

.83708 

50 

11 

. 54732 

.65397 

1 . 5291 

.83692 

49 

12 

. 54756 

.65438 

1 . 5282 

.83676 

48 

13 

. 54781 

.65480 

1 . 5272 

.83660 

47 

14 

. 54805 

.65521 

1 . 5262 

.83645 

46 

15 

. 54829 

.65563 

1 . 5253 

.83629 

45 

16 

. 54854 

.65604 

1 . 5243 

.83613 

44 

17 

. 54878 

.65646 

1 . 5233 

.83597 

43 

18 

. 54902 

.65688 

1 . 5224 

.83581 

42 

19 

. 54927 

. 65729 

1 .5214 

.83565 

41 

20 

. 54951 

.65771 

1 . 5204 

.83549 

40 

21 

. 54975 

.65813 

1 .5195 

.83533 

39 

22 

. 54999 

. 65854 

1 .5185 

.83517 

38 

23 

. 55024 

.65896 

1 .5175 

.83501 

37 

24 

. 55048 

.65938 

1.5166 

.83485 

36 

25 

. 55072 

.65980 

1 . 51 56 

.83469 

35 

26 

. 55097 

.66021 

1 .5147 

.83453 

34 

27 

.55121 

.66063 

1 .5137 

.83437 

33 

28 

.55145 

.66105 

1 .5127 

.83421 

32 

29 

.55169 

.66147 

1 .5118 

.83405 

31 

30 

.55194 

.66189 

1 .5108 

.83389 

30 

31 

. 5521 8 

.66230 

1 . 5099 

. 83373 

29 

32 

. 55242 

.66272 

1 . 5089 

.83356 

28 

33 

. 55266 

.66314 

1 . 5080 

.83340 

27 

34 

. 55291 

.66356 

1 . 5070 

. 83324 

26 

35 

. 5531 5 

.66398 

1.5061 

. 83308 

25 

36 

. 55339 

.66440 

1 . 5051 

.83292 

24 

37 

. 55363 

.66482 

1.5042 

.83276 

23 

38 

.55388 

.66524 

1 . 5032 

. 83260 

22 

39 

.55412 

. 66566 

1.5023 

. 83244 

21 

40 

.55436 

.66608 

1 . 501 3 

.83228 

20 

41 

.55460 

.66650 

1 . 5004 

.83212 

19 

42 

. 55484 

.66692 

1 . 4994 

.83195 

18 

43 

. 55509 

. 66734 

1 .4985 

.83179 

17 

44 

. 55533 

.66776 

1.4975 

.83163 

16 

45 

.55557 

.66818 

1 .4966 

.83147 

15 

46 

. 55581 

.66860 

1 .4957 

.83131 

14 

47 

. 55605 

.66902 

1.4947 

. 831 1 5 

13 

48 

. 55630 

.66944 

1 .4938 

.83098 

12 

49 

. 55654 

.66986 

1.4928 

. 83082 

11 

50 

. 65678 

.67028 

1 .4919 

. 83066 

10 

51 

. 55702 

.67071 

1 .4910 

. 83050 

9 

52 

. 55726 

.67113 

1 .4900 

.83034 

8 

53 

.55750 

.67155 

1.4891 

.83017 

7 

54 

. 55775 

.67197 

1 .4882 

.83001 

6 

55 

. 55799 

. 67239 

1.4872 

.82985 

5 

56 

. 55823 

.67282 

1 .4863 

. 82969 

4 

57 

. 55847 

.67324 

1 .4854 

.82953 

3 

58 

. 55871 

.67366 

1 . 4844 

. 82936 

2 

59 

. 55895 

.67409 

1.4836 

.82920 

1 

60 

.55919 

.67451 

1.4826 

. 82904 

0 


Cos 

Ctn 

Tan 

Sin 

f 


122 ^ 


57 ' 


123 ' 


56 * 







Tablm V 

34 ® 


NATURAL TRIGONOMETRIC FUNCTIONS 
145 ® 35 ® 


Page 191 

144 ® 



Sin 

Tan 

Ctn 

Cob 

”o 

.55919 

.67451 

1 .4826 

. 82904 

1 

. 55943 

.67493 

1 .4816 

.82887 

2 

. 55968 

.67536 

1 . 4807 

.82871 

3 

. 55992 

. 67578 

1 .4798 

.82855 

4 

.56016 

. 67620 

1 .4788 

.82839 

5 

.56040 

.67663 

1 .4779 

.82822 

6 

. 56064 

.67705 

1 .4770 

. 82806 

7 

. 56088 

.67748 

1 .4761 

.82790 

8 

.56112 

.67790 

1 .4751 

.82773 

9 

.56136 

. 67832 

1 .4742 

.82757 

10 

.56160 

.67875 

1 .4733 

.82741 

11 

.56184 

.67917 

1 .4724 

.82724 

12 

. 56208 

. 67960 

1.4715 

.82708 

13 

. 56232 

. 68002 

1.4705 

. 82692 

14 

. 56256 

.68045 

1.4696 

.82675 

15 

.56280 

.68088 

1 . 4687 

. 82659 

16 

. 56305 

.68130 

1 .4678 

. 82643 

17 

. 56329 

.68173 

1 .4669 

. 82626 

18 

. 56353 

.68215 

1 .4659 

.82610 

19 

. 56377 

.68258 

1 .4650 

.82593 

20 

. 56401 

.68301 

1.4641 

.82577 

21 

.56425 

.68343 

1 .4632 

. 82561 

22 

. 56449 

.68386 

1 .4623 

. 82544 

23 

. 56473 

. 68429 

1 .4614 

. 82528 

24 

. 56497 

.68471 

1 .4605 

.82511 

25 

.56521 

.68514 

1 .4596 

. 82495 

26 

.56545 

.68557 

1 .4586 

. 82478 

27 

. 56569 

.68600 

1.4577 

. 82462 

28 

.56593 

.68642 

1 .4568 

. 82446 

29 

. 5661 7 

.68685 

1 .4559 

.82429 

30 

.56641 

. 68728 

1 .4550 

.82413 

31 

. 56665 

.68771 

1.4541 

.82396 

32 

. 56689 

.68814 

1.4532 

. 82380 

33 

.56713 

. 68857 

1 .4523 

. 82363 

34 

. 56736 

.68900 

1 .4514 

. 82347 

35 

. 56760 

. 68942 

1 .4505 

. 82330 

36 

. 56784 

.68985 

1.4496 

.82314 

37 

. 56808 

. 69028 

1.4487 

. 82297 

38 

. 56832 

.69071 

1.4478 

. 82281 

39 1 

. 56856 

.69114 

1 . 4469 

. 82264 

40 

. 56880 

.69157 

1 .4460 

.82248 

41 

. 56904 

.69200 

1 .4451 

.82231 

42 

. 56928 

. 69243 

1 . 4442 

.82214 

43 

. 56952 

.69286 

1 .4433 

.82198 

44 

. 56976 

. 69329 

1 .4424 

.82181 

45 

. 57000 

.69372 

1 .4415 

.82165 

46 

. 57024 

.69416 

1 . 4406 

.82148 

47 

. 57047 

. 69459 

1 .4397 

.82132 

48 

. 57071 

, 69502 

1 .4388 

.82115 

49 

. 57095 

.69545 

1.4379 

. 82098 

50 

.57119 

.69588 

1 . 4370 

. 82082 

51 

.57143 

. 69631 

1 . 4361 

. 82065 

52 

.57167 

.69675 

1 .4352 

. 82048 

53 

.57191 

.69718 

1 . 4344 

. 82032 

54 

. 5721 5 

.69761 

1 .4335 

. 8201 5 

55 

. 57238 

. 69804 

1 . 4326 

.81999 

56 

. 57262 

. 69847 

1 .4317 

.81982 

57 

. 57286 

.69891 

1 . 4308 

.81965 

58 

.57310 

. 69934 

1 .4299 

.81949 

59 

. 57334 

.69977 

1 .4290 

.81932 

60 

. 67358 

.70021 

1 .4281 

.81915 

m 




Sin 






60 


0 

.57358 .70021 1.4281 

59 


1 

.57381 .70064 1.4273 

58 


2 

.57405 .70107 1.4264 

57 


3 

.57429 .70151 1.4255 . 

56 


4 

.57453 .70194 1.4246 

55 


5 

.57477 .70238 1.4237 

54 


6 

.57501 .70281 1.4229 

53 


7 

.57524 .70325 1.4220 

52 


8 

.57548 .70368 1.4211 

51 


9 

.57572 .70412 1.4202 

50 


10 

.57596 .70455 1.4193 

49 


11 

.57619 .70499 1.4185 

48 


12 

.57643 .70542 1.4176 

47 


13 

.57667 .70586 1.4167 

46 


14 

.57691 .70629 1.4158 

45 


15 

. 5771 5 . 70673 1 . 41 50 

44 


16 

.57738 .70717 1.4141 

43 


17 

.57762 .70760 1.4132 

42 


18 

.57786 .70804 1.4124 

41 


19 

.57810 .70848 1.4115 

40 


20 

.57833 .70891 1.4106 

39 


21 

.57857 .70935 1.4097 

38 


22 

.57881 .70979 1.4089 

37 


23 

. 57904 . 71 023 1 . 4080 

36 


24 

.57928 .71066 1.4071 

35 


25 

.57952 .71110 1.4063 

34 


26 

. 57976 . 71 1 54 1 . 4054 

33 


27 

.57999 .71198 1.4045 

32 


28 

.58023 .71242 1.4037 

31 


29 

.58047 .71285 1.4028 

30 


30 

.58070 .71329 1.4019 

29 


31 

.58094 .71373 1.4011 

28 


32 

.58118 .71417 1.4002 

27 


33 

1 .58141 .71461 1.3994 

26 


34 

.58165 .71505 1.3985 

25 


35 

.58189 .71549 1.3976 

24 


36 

.58212 .71593 1.3968 

23 


37 

.58236 .71637 1.3959 

22 


38 

.58260 .71681 1.3951 

21 


39 

. 58283 . 71 725 1 . 3942 

20 


40 

.58307 .71769 1.3934 

19 


41 

.58330 .71813 1.3925 

18 


42 

.58354 .71857 1.3916 

17 


43 

.58378 .71901 1.3908 

16 


44 

.58401 .71946 1.3899 

15 


45 

.58425 .71990 1.3891 

14 


46 

.58449 .72034 1.3882 

13 


47 

. 58472 . 72078 1 . 3874 

12 


48 

.58496 .72122 1.3865 

11 


49 

.58519 .72167 1.3857 

10 


50 

. 58543 . 7221 1 1 . 3848 

9 


51 

.58567 .72255 1.3840 

8 


52 

. 58590 . 72299 1 . 3831 

7 


53 

. 5861 4 . 72344 1 . 3823 

6 


54 

.58637 .72388 1.3814 

5 


55 

. 58661 . 72432 1 . 3806 

4 


56 

. 58684 . 72477 1 . 3798 

3 


57 

. 58708 . 72521 1 . 3789 

2 


58 

.58731 .72565 1.3781 

1 


59 

.58755 .72610 1.3772 

0 


60 

. 58779 . 72654 1 . 3764 






Cob 


.81915 

60 

.81899 

59 

.81882 

58 

.81865 

57 

.81848 

56 

.81832 

55 

.81815 

54 

.81798 

53 

.81782 

52 

.81765 

51 

.81748 

50 

.81731 

49 

.81714 

48 

.81698 

47 

.81681 

46 

.81664 

45 

.81647 

44 

.81631 

43 

.81614 

42 

.81597 

41 

.81580 

40 

.81563 

39 

.81546 

38 

.81530 

37 

.81513 

36 

.81496 

35 

.81479 

34 

.81462 

33 

.81445 

32 

.81428 

31 

.81412 

30 

.81395 

29 

.81378 

28 

.81361 

27 

.81344 

26 

. 81 327 

?5 

.81310 

24 

.81293 

23 

.81276 

22 

.81259 

21 

.81242 

20 

.81225 

19 

.81208 

18 

.81191 

17 

.81174 

16 

. 81 1 57 

15 

.81140 

14 

.81123 

13 

.81106 

12 

.81089 

11 

.81072 

10 

.81055 

9 

.81038 

8 

.81021 

7 

.81004 

6 

. 80987 

5 

. 80970 

4 

. 80953 

3 

. 80936 

2 

.80919 

1 

. 80902 

0 

Sin 




124 ^ 


55 ® 125 ‘ 


54 ‘ 










Fage 192 

36 ® 


NATURAL TRIGONOMETRIC FUNCTIONS 
143 ® 37 ® 


142 ‘ 


* 

Sin 

Tan 

0 

.58779 

.72654 

1 

. 58802 

. 72699 

2 

. 58826 

. 72743 

3 

.58849 

. 72788 

4 

.58873 

. 72832 

5 

. 58896 

. 72877 

6 

. 58920 

.72921 

7 

. 58943 

. 72966 

8 

. 58967 

.73010 

9 

. 58990 

.73055 

10 

.59014 

.73100 

11 

. 59037 

.73144 

12 

. 59061 

.73189 

13 

. 59084 

.73234 

14 

.59108 

. 73278 

15 

. 591 31 

.73323 

16 

. 591 54 

.73368 

17 

.59178 

.73413 

18 

. 59201 

.73457 

19 

. 59225 

.73502 

20 

.59248 

.73547 

21 

. 59272 

.73592 

22 

. 59295 

.73637 

23 

.59318 

.73681 

24 

. 59342 

.73726 

25 

.59365 

.73771 

26 

. 59389 

.73816 

27 

.59412 

.73861 

28 

. 59436 

.73906 

29 

. 59459 

.73951 

30 

. 59482 

. 73996 

31 

. 59506 

.74041 

32 

, 59529 

.74086 

33 

. 59552 

.74131 

34 

. 59576 

.74176 

35 

. 59599 

.74221 

36 

. 59622 

. 74267 

37 

. 59646 

.74312 

38 

. 59669 

.74357 

39 

. 59693 

. 74402 

40 

.59716 

. 74447 

41 

. 59739 

. 74492 

42 

. 59763 

.74538 

43 

. 59786 

.74583 

44 

. 59809 

.74628 

45 

. 59832 

. 74674 

46 

. 59856 

.74719 

47 

. 59879 

.74764 

48 

. 59902 

.74810 

49 

. 59926 

. 74855 

50 

. 59949 

.74900 

51 

. 59972 

. 74946 

52 

. 59995 

.74991 

53 

.60019 

.75037 

54 

. 60042 

. 75082 

55 

.60065 

.75128 

56 

. 60089 

.75173 

57 

.60112 

.75219 

58 

.60135 

. 75264 

59 

. 601 58 

.75310 

60 

.60182 

. 75355 


Cos 

Ctn 


Ctn 

Cos 


1 . 3764 

. 80902 

CO 

1.3755 

. 80885 

59 

1 . 3747 

.80867 

58 

1 . 3739 

. 80850 

57 

1 . 3730 

. 80833 

56 

1 . 3722 

. 8081 6 

55 

1 .3713 

. 80799 

54 

1 . 3705 

.80782 

53 

1 . 3697 

. 80765 

52 

1 . 3688 

. 80748 

51 

1.3680 

. 80730 

50 

1 . 3672 

.80713 

49 

1.3663 

.80696 

48 

1.3655 

. 80679 

47 

1 . 3647 

. 80662 

46 

1 . 3638 

.80644 

45 

1.3630 

. 80627 

44 

1 . 3622 

.80610 

43 

1.3613 

.80593 

42 

1 . 3605 

.80576 

41 

1 . 3597 

.80558 

40 

1 . 3588 

.80541 

39 

1 . 3580 

. 80524 

38 

1 . 3572 

.80507 

37 

1 . 3564 

. 80489 

36 

1.3555 

.80472 

35 

1 .3547 

.80455 

34 

1 . 3539 

. 80438 

33 

1 .3531 

. 80420 

32 

1 . 3522 

. 80403 

31 

1 .3514 

.80386 

30 

1 . 3506 

. 80368 

29 

1 . 3498 

.80351 

28 

1 . 3490 

. 80334 

27 

1 . 3481 

.80316 

26 

1 . 3473 

. 80299 

25 

1 . 3465 

. 80282 

24 

1.3457 

. 80264 

23 

1 . 3449 

. 80247 

22 

1 . 3440 

. 80230 

21 

1 . 3432 

.80212 

20 

1 . 3424 

.80195 

19 

1 .3416 

.80178 

18 

1 . 3408 

.80160 

17 

1 . 3400 

.80143 

16 

1 . 3392 

.80125 

15 

1 . 3384 

.80108 

14 

1.3375 

.80091 

13 

1 . 3367 

. 80073 

12 

1 . 3359 

. 80056 

11 

1 .3351 

. 80038 

10 

1 . 3343 

.80021 

9 

1 . 3335 

. 80003 

8 

1 . 3327 

. 79986 

7 

1 .3319 

. 79968 

6 

1.3311 

.79951 

5 

1 . 3303 

. 79934 

4 

1 . 3295 

.79916 

3 

1 . 3287 

. 79899 

2 

1.3278 

.79881 

1 

1 . 3270 

. 79864 

0 

Tan 

Sin 




Sin 

Tan 

0 

.60182 

.75355 

1 

.60205 

.75401 

2 

.60228 

.75447 

3 

.60251 

.75492 

4 

. 60274 

. 75538 

5 

. 60295 

.75584 

6 

.60321 

. 75629 

7 

. 60344 

.75675 

8 

. 60367 

.75721 

9 

.60390 

.75767 

10 

.60414 

.75812 

11 

.60437 

.75858 

12 

.60460 

.75904 

13 

.60483 

.75950 

14 

.60506 

. 75996 

15 

.60529 

.76042 

16 

.60553 

.76088 

17 

. 60576 

.76134 

18 

.60599 

.76180 

19 

. 60622 

.76226 

20 

.60645 

.76272 

21 

. 60668 

.76318 

22 

.60691 

.76364 

23 

.60714 

.76410 

24 

.60738 

. 76456 

25 

. 60761 

.76502 

26 

. 60784 

.76548 

27 

. 60807 

.76594 

28 

.60830 

.76640 

29 

. 60853 

.76686 

30 

.60876 

.76733 

31 

.60899 

.76779 

32 

. 60922 

.76825 

33 

. 60945 

.76871 

34 

. 60968 

.76918 

35 

. 60991 

.76964 

36 

.61015 

.77010 

37 1 

.61038 

.77057 

38 

.61061 

.77103 

39 

.61084 

.77149 

40 

.61107 

.77196 

41 

.61130 

.77242 

42 

.61153 

.77289 

43 

.61176 

.77335 

44 

.61199 

.77382 

45 

.61222 

.77428 

46 

.61245 

.77475 

47 

.61268 

.77521 

48 

.61291 

.77568 

49 

.61314 

.77615 

50 

. 61 337 

.77661 

51 

. 61 360 

.77708 

52 

.61383 

. 77754 

53 

.61406 

.77801 

54 

.61429 

.77848 

55 

.61451 

.77895 

56 

.61474 

.77941 

57 

.61497 

.77988 

58 

. 61 520 

.78035 

59 

.61543 

. 78082 

60 

.61566 

.78129 


Cos 

Ctn 


Ctn 

Cos 


1 . 3270 

.79864 

60 

1 . 3262 

.79846 

59 

1 . 3254 

.79829 

58 

1 . 3246 

.79811 

57 

1 . 3238 

. 79793 

56 

1 . 3230 

. 79776 

55 

1 . 3222 

.79758 

54 

1.3214 

.79741 

53 

1 . 3206 

.79723 

52 

1 .3198 

. 79706 

51 

1 .3190 

.79688 

50 

1 . 31 82 

.79671 

49 

1 .3175 

.79653 

48 

1 . 31 67 

.79635 

47 

1 .3159 

.79618 

46 

1 . 31 51 

. 79600 

45 

1 .3143 

.79583 

44 

1 .3135 

.79565 

43 

1 .3127 

.79547 1 

42 

1 .3119 

.79530 

41 

1 . 31 1 1 

.79512 

40 

1 .3103 

. 79494 

39 

1 . 3095 

.79477 

38 

1 . 3087 

.79459 

37 

1 . 3079 

.79441 

36 

1 . 3072 

. 79424 

35 

1 . 3064 

. 79406 

34 

1 . 3056 

.79388 

33 

1 . 3048 

.79371 

32 

1 . 3040 

.79353 

31 

1 . 3032 

.79335 

30 

1 . 3024 

.79318 

29 

1 .3017 

. 79300 

28 

1 .3009 

. 79282 

27 

1 . 3001 

.79264 

26 

1 . 2993 

. 79247 

25 

1 .2985 

.79229 

24 

1 .2977 

.79211 

23 

1 .2970 

.79193 

22 

1 . 2962 

.79176 

21 

1 . 2954 

.79158 

20 

1 .2946 

.79140 

19 

1 .2938 

.79122 

18 

1 .2931 

.79105 

17 

1 .2923 

.79087 

16 

1 .2915 

.79069 

15 

1 . 2907 

.79051 

14 

1 .2900 

.79033 

13 

1 . 2892 

.79016 

12 

1 . 2884 

.78998 

11 

1 . 2876 

. 78980 

10 

1 . 2869 

. 78962 

9 

1 .2861 

.78944 

8 

1 .2853 

.78926 

7 

1 . 2846 

.78908 

6 

1 . 2838 

.78891 

5 

1 . 2830 

. 78873 

4 

1 .2822 

.78855 

3 

1 .2815 

.78837 

2 

1 . 2807 

.78819 

1 

1 .2799 

.78801 

0 

Tan 

Sin 



126 


53 ‘ 


127 


52 * 










Table V 
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NATURAL TRIGONOMETRIC FUNCTIONS 
141 “ 39 " 


Poga 19y 

IW 


_ 

Sin 

Tan 

Ctn 

Cos 



• 

Sin 

Tan 

Ctn 

0 

. 61 566 

.78129 

1 .2799 

.78801 

60 


0 

. 62932 

.80978 

1.2349 

1 

. 61 589 

.78175 

1.2792 

.78783 

59 


1 

. 62955 

.81027 

1.2342 

2 

.61612 

.78222 

1 . 2784 

.78765 

58 


2 

. 62977 

.81075 

1 .2334 

3 

.61635 

.78269 

1.2776 

.78747 

57 


3 

. 63000 

.81123 

1.2327 

4 

.61658 

.78316 

1 . 2769 

. 78729 

66 


4 

. 63022 

.81171 

1.2320 

5 

.61681 

.78363 

1 .2761 

.78711 

55 


5 

.63045 

.81220 

1 .2312 

6 

.61704 

.78410 

1 .2753 

. 78694 

54 


6 

. 63068 

.81268 

1 . 2305 

7 

.61726 

.78457 

1 .2746 

. 78676 

53 


7 

. 63090 

.81316 

1 . 2298 

8 

.61749 

. 78504 

1 .2738 

. 78658 

52 


8 

.63113 

.81364 

1 .2290 

9 

.61772 

.78551 

1.2731 

. 78640 

51 


9 

.63135 

.81413 

1 . 2283 

10 

.61795 

. 78598 

1 . 2723 

.78622 

50 


10 

. 631 58 

.81461 

1.2276 

11 

.61818 

. 78645 

1.2715 

. 78604 

49 


11 

.63180 

.81510 

1 . 2268 

12 

.61841 

. 78692 

1 . 2708 

.78586 

48 


12 

. 63203 

. 81 558 

1.2261 

13 

.61864 

.78739 

1 . 2700 

. 78568 

47 


13 

.63225 

.81606 

1 .2254 

14 

.61887 

.78786 

1 . 2693 

.78550 

46 


14 

. 63248 

.81655 

1 .2247 

15 

.61909 

. 78834 

1 . 2685 

.78532 

45 


15 

.63271 

.81703 

1 .2239 

16 

.61932 

. 78881 

1 . 2677 

.78514 

44 


16 

. 63293 

.81752 

1.2232 

17 

.61955 

. 78928 

1 . 2670 

. 78496 

43 


17 

.63316 

. 81 800 

1.2225 

18 

.61978 

.78975 

1 . 2662 

. 78478 

42 


18 

.63338 

.81849 

1 .2218 

19 

.62001 

. 79022 

1.2655 

. 78460 

41 


19 

.63361 

.81898 

1.2210 

20 

.62024 

. 79070 

1 . 2647 

. 78442 

40 


20 

. 63383 

.81946 

1.2203 

21 

. 62046 

.79117 

1 . 2640 

. 78424 

39 


21 

. 63406 

.81995 

1 .2196 

22 

. 62069 

.79164 

1 . 2632 

.78405 

38 


22 

. 63428 

.82044 

1 .2189 

23 

.62092 

.79212 

1 . 2624 

. 78387 

37 


23 

.63451 

.82092 

1 .2181 

24 

.62115 

.79259 

1.2617 

.78369 

36 


24 

. 63473 

.82141 

1 .2174 

25 

.62138 

. 79306 

1 . 2609 

. 78351 

35 


25 

.63496 

.82190 

1 .2167 

26 

.62160 

79354 

1 . 2602 

. 78333 

34 


26 

.63518 

.82238 

1.2160 

27 

.62183 

.79401 

1.2594 

.78315 

33 


27 

. 63540 

.82287 

1 .2153 

28 

. 62206 

. 79449 

1 . 2587 

. 78297 

32 


28 

. 63563 

.82336 

1.2145 

29 

. 62229 

. 79496 

1 . 2579 

.78279 

31 


29 

. 63585 

.82385 

1.2138 

30 

.62251 

. 79544 

1 . 2572 

. 78261 

30 


30 

. 63608 

.82434 

1 .2131 

31 

.62274 

.79591 

1.2564 

.78243 

29 


31 

.63630 

. 82483 

1.2124 

32 

.62297 

. 79639 

1 . 2557 

.78225 

28 


32 

. 63653 

.82531 

1.2117 

33 

.62320 

. 79686 

1 . 2549 

. 78206 

27 


33 

.63675 

.82580 

1 .2109 

34 

.62342 

. 79734 

1.2542 

.78188 

26 


34 

.63698 

. 82629 

1.2102 

35 

.62365 

.79781 

1 . 2534 

.78170 

25 


35 

.63720 

. 82678 

1.2095 

36 

. 62388 

.79829 

1 . 2527 

.78152 

24 


36 

.63742 

.82727 

1 . 2088 

37 

.62411 

. 79877 

1 .2519 

.78134 

23 


37 

.63765 

.82776 

1.2081 

38 

.62433 

. 79924 

1 .2512 

.78116 

22 


38 

.63787 

.82825 

1 . 2074 

39 ■ 

.62456 

. 79972 

1 . 2504 

. 78098 

21 


39 

.63810 

.82874 

1.2066 

40 

. 62479 

. 80020 

1 . 2497 

. 78079 

20 


40 

.63832 

.82923 

1 . 2059 

41 

.62502 

. 80067 

1 . 2489 

. 78061 

19 


41 

.63854 

. 82972 

1 . 2052 

42 

.62524 

.80115 

1 . 2482 

. 78043 

18 


42 

. 63877 

. 83022 

1 . 2045 

43 

.62547 

. 801 63 

1.2475 

.78025 

17 


43 

. 63899 

.83071 

1 .2038 

44 

. 62570 

.80211 

1 . 2467 

.78007 

16 


44 

.63922 

831 20 

1.2031 

45 

.62592 

. 80258 

1 . 2460 

.77988 

15 


45 

.63944 

.83169 

1 .2024 

46 

.62615 

. 80306 

1.2452 

.77970 

14 


46 

.63966 

.83218 

1.2017 

47 

.62638 

. 80354 

1.2445 

.77952 

13 


i 47 

.63989 

. 83268 

1 . 2009 

48 

.62660 

. 80402 

1 . 2437 

.77934 

12 


j 48 

.64011 

.83317 

1 . 2002 

49 

.62683 

. 80450 

1 . 2430 

.77916 

11 


49 

.64033 

. 83366 

1.1995 

50 

. 62706 

. 80498 

1 . 2423 

. 77897 

10 


50 

. 64056 

.83415 

1.1988 

51 

.62728 

. 80546 

1 .2415 

.77879 

9 


i 51 

. 64078 

.83465 

1 .1981 

52 

.62751 

. 80594 

1 . 2408 

.77861 

8 


! 52 

.64100 

.83514 

1.1974 

53 

. 62774 

. 80642 

1 . 2401 

.77843 

7 


I 53 

.64123 

. 83564 

1.1967 

54 

.62796 

. 80690 

1 . 2393 

.77824 

6 


54 

.64145 

.83613 

1.1960 

55 

.62819 

. 80738 

1 .2386 

. 77806 

5 


55 

.64167 

. 83662 

1.1953 

56 

. 62842 

. 80786 

1 . 2378 

.77788 

4 


56 

.64190 

.83712 

1.1946 

57 

. 62864 

. 80834 

1.2371 

. 77769 

3 


57 

.64212 

.83761 

1.1939 

58 

.62887 

. 80882 

1 . 2364 

.77751 

2 


58 

.64234 

.83811 

1 . 1 932 

59 

. 62909 

. 80930 

1 . 2356 

.77733 

1 


59 

.64256 

.83860 

1 . 1 925 

60 

.62932 

. 80978 

1 . 2349 

.77715 

0 


60 

.64279 

.83910 

1.1918 


Cos 

Ctn 

Tan 

Sin 




Cos 

Ctn 

Tan 


Cos 


.77715 

60 

.77696 

59 

.77678 

58 

. 77660 

67 

.77641 

56 

.77623 

55 

.77605 

54 

.77586 

53 

. 77568 

52 

.77550 

51 

.77531 

50 

.77513 

49 

.77494 

48 

.77476 

47 

.77458 

46 

.77439 

45 

.77421 

44 

. 77402 

43 

.77384 

42 

.77366 

41 

.77347 

40 

.77329 

39 

.77310 

38 

.77292 

37 

.77273 

36 

.77255 

35 

.77236 

34 

.77218 

33 

.77199 

32 

.77181 

31 

.77162 

30 

.77144 

29 

.77125 

28 

.77107 

27 

. 77088 

26 

. 77070 

25 

.77051 

24 

.77033 

23 

.77014 

22 

. 76996 

21 

. 76977 

20 

.•^6959 

19 

. 76940 

18 

.76921 

17 

.76903 

16 

. 76884 

15 

. 76866 

14 

. 76847 

13 

.76828 

; 12 

.76810 

11 

.76791 

10 

.76772 

9 

.76754 

8 

.76735 

7 

.76717 

6 

.76698 

5 

. 76679 

4 

.76661 

3 

.76642 

2 

. 76623 

1 

.76604 

0 

Sin 




128 ‘ 


51 ‘ 


129 


50 ' 
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40 « 


NATURAL TRIGONOMETRIC FUNCTIONS 
i3r 41* 


IW 


F" 

Sin 

Tan 

Ctn 

Cos 




Sin 

Tan 

Ctn 

vm 

.64279 

.83910 

1.1918 

. 76604 

60 


0 

.65606 

. 86929 

1.1504 

1 

.64301 

. 83960 

1.1910 

. 76586 

59 


1 

. 65628 

.86980 

1.1497 

2 

.64323 

.84009 

1.1903 

. 76567 

58 


2 

.65650 

. 87031 

1 .1490 

3 

.64346 

. 84059 

1.1896 

.76548 

57 


3 

. 65672 

.87082 

1.1483 

4 

.64368 

.84108 

1.1889 

. 76530 

56 


4 

. 65694 

.87133 

1.1477 

5 

.64390 

. 841 58 

1.1882 

.76511 

65 


5 

.65716 

. 871 84 

1.1470 

6 

.64412 

. 84208 

1.1875 

. 76492 

54 


6 

. 65738 

. 87236 

1.1463 

7 

.64435 

. 84258 

1.1868 

. 76473 

53 


7 

. 65759 

.87287 

1 .1456 

8 

.64457 

. 84307 

1 .1861 

. 76455 

52 


8 

.65781 

.87338 

1.1450 

9 

. 64479 

. 84357 

1.1854 

. 76436 

51 


9 

. 65803 

. 87389 

1.1443 

10 

. 64501 

. 84407 

1.1847 

.76417 

50 


10 

.65825 

.87441 

1.1436 

11 

.64524 

. 84457 

1.1840 

. 76398 

49 


11 

. 65847 

. 87492 

1.1430 

12 

.64546 

. 84507 

1.1833 

. 76380 

48 


12 

. 65869 

. 87543 

1.1423 

13 

.64568 

. 84556 

1.1826 

.76361 

47 


13 

.65891 

.87595 

1.1416 

14 

.64590 

. 84606 

1.1819 

, 76342 

46 


14 

.65913 

. 87646 

1.1410 

15 

.64612 

. 84656 

1 .1812 

. 76323 

45 


15 

. 65935 

. 87698 

1.1403 

16 

.64635 

. 84706 

1.1806 

. 76304 

44 


16 

. 65956 

.87749 

1.1396 

17 

.64657 

.84756 

1.1799 

. 76286 

43 


17 

. 65978 

. 87801 

1.1389 

18 

. 64679 

. 84806 

1.1792 

. 76267 

42 


18 

. 66000 

.87852 

1.1383 

19 

.64701 

. 84856 

1.1785 

. 76248 

41 


19 

.66022 

. 87904 

1.1376 

20 

.64723 

. 84906 

1.1778 

. 76229 

40 


20 

. 66044 

.87955 

1 . 1 369 

21 

.64746 

. 84956 

1 .1771 

.76210 

39 


21 

.66066 

. 88007 

1.1363 

22 

.64768 

. 85006 

1.1764 

.76192 

38 


22 

. 66088 

. 88059 

1.1356 

23 

.64790 

. 85057 

1.1757 

.76173 

37 


23 

.66109 

.88110 

1.1349 

24 

.64812 

.85107 

1.1750 

.76154 

36 


24 

.66131 

.88162 

1.1343 

25 

. 64834 

.85157 

1.1743 

.76135 

35 


25 

.66153 

. 8821 4 

1.1336 

26 

. 64856 

. 85207 

1.1736 

.76116 

34 


26 

.66175 

.88265 

1.1329 

27 

.64878 

. 85257 

1.1729 

.76097 

33 


27 

.66197 

.88317 

1.1323 

28 

.64901 

. 85308 

1.1722 

. 76078 

32 


28 

. 6621 8 

. 88369 

1 .1316 

29 

.64923 

. 85358 

1.1715 

.76059 

31 


29 

. 66240 

.88421 

1 .1310 

30 

.64945 

. 85408 

1.1708 

. 76041 

30 


30 

. 66262 

.88473 

1.1303 

31 

. 64967 

.85458 

1.1702 

. 76022 

29 


31 

. 66284 

.88524 

1.1296 

32 

.64989 

. 85509 

1.1695 

. 76003 

28 


32 

. 66306 

. 88576 

1.1290 

33 

.65011 

. 85559 

1.1688 

. 75984 

27 


33 

. 66327 

. 88628 

1.1283 

34 

.65033 

. 85609 

1.1681 

.75965 

26 


34 

. 66349 

. 88680 

1.1276 

35 

.66055 

. 85660 

1.1674 

.75946 

25 


35 

.66371 

. 88732 

1.1270 

36 

.65077 

. 8571 0 

1.1667 

.75927 

24 


36 

.66393 

. 88784 

1.1263 

37 

. 651 00 

. 85761 

1.1660 

. 75908 

23 


37 

.66414 

.88836 

1 . 1 257 

38 

.65122 

.85811 

1.1653 

.75889 

22 


38 

.66436 

. 88888 

1 .1250 

39 

.65144 

.85862 

1.1647 

.75870 

21 


39 

. 66458 

. 88940 

1.1243 

40 

. 651 66 

.85912 

1.1640 

.75851 

20 


40 

. 66480 

.88992 

1.1237 

41 

.65188 

.85963 

1.1633 

. 75832 

19 


41 

.66501 

.89045 

1.1230 

42 

.65210 

.86014 

1.1626 

.75813 

18 


42 

.66523 

. 89097 

1.1224 

43 

.65232 

.86064 

1.1619 

.75794 

17 


43 

.66545 

.89149 

1 .1217 

44 

.65254 

.86115 

1.1612 

.75775 

16 


44 

. 66566 

.89201 

1 .1211 

45 

. 65276 

.86166 

1.1606 

. 75756 

15 


45 

. 66588 

. 89253 

1.1204 

46 

.65298 

.86216 

1.1599 

.75738 

14 


46 

.66610 

. 89306 

1.1197 

47 

.65320 

.86267 

1 . 1 592 

.75719 

13 


47 

.66632 

.89358 

1.1191 

48 

.65342 

. 8631 8 

1.1585 

.75700 

12 


48 

.66653 

.89410 

1.1184 

49 

.65364 

.86368 

1 . 1 578 

. 75680 

11 


49 

.66675 

.89463 

1.1178 

50 

. 65386 

. 8641 9 

1.1571 

. 75661 

10 


50 

.66697 

.89515 

1 .1171 

51 

.65408 

. 86470 

1.1565 

.75642 

9 


51 

.66718 

. 89567 

1.1165 

62 

.65430 

.86521 

1.1558 

.75623 

8 


52 

. 66740 

.89620 

1 . 1 1 58 

63 

.65452 

. 86572 

1 .1551 

. 75604 

7 


i 53 

. 66762 

.89672 

1.1152 

64 

.65474 

. 86623 

1 . 1 544 

. 75585 

6 


54 

.66783 

.89725 

1.1145 

65 

.65496 

. 86674 

1.1538 

.75566 

5 


55 

. 66805 

. 89777 

1.1139 

66 

.65518 

.86725 

1 . 1 531 

.75547 

4 


56 

. 66827 

. 89830 

1.1132 

67 

.65540 

.86776 

1 . 1 524 

.75528 

3 

1 

57 

. 66848 

.89883 

1.1126 

58 

.65562 

. 86827 

1.1517 

. 75509 

2 


58 

.66870 

. 89935 

1.1119 

59 

.65584 

. 86878 

1 .1510 

.75490 

1 


59 

. 66891 

.89988 

1.1113 

60 

.65606 

.86929 

1.1504 

.75471 

0 


60 

.66913 

. 90040 

1.1106 


Cos 

Ctn 

Tan 

Sin 




Cos 

Ctn 

Tan 


Cos 


.75471 

60 

.75452 

69 

.75433 

58 

.75414 

57 

.75395 

56 

.75375 

55 

.75356 

64 

.75337 

53 

.75318 

52 

.75299 

51 

.75280 

50 

.75261 

49 

.75241 

48 

.75222 

47 

.75203 

46 

.75184 

45 

.75165 

44 

.75146 

43 

.75126 

42 

.75107 

41 

.75088 

40 

.75069 

39 

. 75050 

38 

.75030 

37 

.75011 

36 

.74992 

35 

.74973 

34 

.74953 

33 

.74934 

32 

.74915 

31 

.74896 

30 

. 74876 

29 

.74857 

28 

. 74838 

27 

.74818 

26 

. 74799 

25 

.74780 

24 

.74760 

23 

.74741 

22 

.74722 

21 

.74703 

20 

. 74683 

19 

. 74664 

18 

. 74644 

17 

.74625 

16 

. 74606 

15 

.74586 

14 

. 74567 

13 

.74548 

12 

. 74528 

11 

.74509 

10 

. 74489 

9 

.74470 

8 

. 74451 

7 

.74431 

6 

.74412 

5 

. 74392 

4 

. 74373 

3 

. 74353 

2 

.74334 

1 

.74314 

0 


Sin 


130 * 


49 * 131 
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NATURAL TRIGONOMETRIC FUNCTIONS 
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137 ” 43 ” 


PagB J9S 

136 « 


# 

Sin 

Tan 

Ctn 

Coa 


0 

.66913 

. 90040 

1.1106 

.74314 

60 

1 

. 66935 

.90093 

1 .1100 

.74295 

59 

2 

. 66956 

.90146 

1.1093 

.74276 

58 

3 

. 66978 

.90199 

1.1087 

.74256 

57 

4 

. 66999 

. 90251 

1.1080 

.74237 

56 

5 

. 67021 

. 90304 

1.1074 

.74217 

55 

6 

.67043 

. 90357 

1 .1067 

.74198 

54 

7 

. 67064 

.90410 

1.1061 

.74178 

53 

8 

. 67086 

.90463 

1 . 1 054 

.74159 

52 

9 

.67107 

.90516 

1.1048 

.74139 

51 

10 

.67129 

.90569 

1 .1041 

.74120 

50 

11 

,67151 

.90621 

1 .1035 

.74100 

49 

12 

.67172 

.90674 

1.1028 

.74080 

48 

13 

.67194 

.90727 

1.1022 

.74061 

47 

14 

.67215 

.90781 

1.1016 

.74041 

46 

15 

.67237 

.90834 

1 .1009 

.74022 

45 

16 

.67258 

.90887 

1.1003 

. 74002 

44 

17 

.67280 

.90940 

1 .0996 

.73983 

43 

18 

.67301 

.90993 

1 .0990 

.73963 

42 

19 

.67323 

.91046 

1.0983 

.73944 

41 

20 

.67344 

.91099 

1 .0977 

.73924 

40 

21 

.67366 

.91153 

1 .0971 

.73904 

39 

22 

.67387 

.91206 

1 .0964 

.73885 

38 

23 

.67409 

.91259 

1 .0958 

.73865 

37 

24 

.67430 

.91313 

1 .0951 

.73846 

36 

25 

.67452 

.91366 

1.0945 

.73826 

35 

26 

.67473 

.91419 

1.0939 

.73806 

34 

27 

.67495 

.91473 

1 .0932 

.73787 

33 

28 

.67516 

.91526 

1 . 0926 

.73767 

32 

29 

.67538 

.91580 

1 .0919 

.73747 

31 

30 

.67559 

.91633 

1 .0913 

.73728 

30 

31 

.67580 

.91687 

1 .0907 

.73708 

29 

32 

.67602 

.91740 

1 . 0900 

.73688 

28 

33 

.67623 

.91794 

1.0894 

.73669 

27 

34 

.67645 

.91847 

1 .0888 

.73649 

26 

35 

.67666 

.91901 

1 .0881 

.73629 

25 

36 

. 67688 

.91955 

1 .0875 

.73610 

24 

37 

. 67709 

.92008 

1 .0869 

.73590 

23 

38 

.67730 

.92062 

1.0862 

. 73570 

22 

39 

.67752 

.92116 

1 .0856 

.73551 j 

21 

40 

. 67773 

.92170 

1 . 0850 

.73531 

20 

41 

,67795 

.92224 

1.0843 

.73511 

19 

42 

.67816 

.92277 

1 .0837 

.73491 

18 

43 

.67837 

.92331 

1 .0831 

.73472 

17 

44 

.67859 

.92385 

1.0824 

.73452 

16 

45 

.67880 

.92439 

1 .0818 

.73432 

15 

46 

.67901 

.92493 

1.0812 

.73413 

14 

47 

.67923 

.92547 

1 .0805 

.73393 

13 

48 

.67944 

.92601 

1.0799 

.73373 

12 

49 

.67965 

.92655 

1 . 0793 

.73353 

11 

50 

.67987 

. 92709 

1 .0786 

.73333 

10 

51 

.68008 

.92763 

1 .0780 

.73314 

9 

52 

i .68029 

.92817 

1 .0774 

.73294 

8 

53 

. 68051 

. 92872 

1.0768 

.73274 

7 

54 

.68072 

.92926 

1 .0761 

.73254 

6 

55 

. 68093 

.92980 

1 .0755 

.73234 

5 

56 

.68115 

. 93034 

1.0749 

.73215 

4 

57 

.68136 

. 93088 

1.0742 

.73195 

3 

58 

. 681 57 

.93143 

1 .0736 

.73175 

2 

39 

.68179 

.93197 

1 . 0730 

.73155 

1 

60 

.68200 

.93252 

1 . 0724 

.73135 

0 


Cob 

Ctn 

Tan 

Sin 



132 ” 



Sin 

Tan 

Ctn 

Cob 


0 

.68200 

.93252 

1 . 0724 

.73135 

60 

1 

.68221 

.93306 

1.0717 

.73116 

59 

2 

.68242 

.93360 

1.0711 

.73096 

58 

3 

.68264 

.93415 

1.0705 

.73076 

57 

4 

.68285 

.93469 

1.0699 

. 73066 

56 

5 

.68306 

.93524 

1 . 0692 

.73036 

55 

6 

.68327 

.93578 

1 .0686 

.73016 

64 

7 

.68349 

.93633 

1.0680 

, 72996 

53 

8 

.68370 

.93688 

1 .0674 

.72976 

52 

9 

.68391 

.93742 

1 .0668 

.72957 

51 

10 

.68412 

.93797 

1.0661 

.72937 

50 

11 

. 68434 

.93852 

1 .0655 

.72917 

49 

12 

.68455 

.93906 

1.0649 

.72897 

48 

13 

.68476 

.93961 

1.0643 

.72877 

47 

14 

.68497 

.94016 

1 .0637 

.72857 

46 

15 

.68518 

.94071 

1 .0630 

.72837 

45 

16 

.68539 

.94125 

1 .0624 

.72817 

44 

17 

.68561 

.94180 

1 .0618 

.72797 

43 

18 

.68582 

.94235 

1 .0612 

.72777 

42 

19 

.68603 

. 94290 

1 .0606 

.72757 

41 

20 

.68624 

.94345 

1 .0599 

.72737 

40 

21 

.68645 

.94400 

1 .0593 

.72717 

39 

22 

.68666 

.94455 

1 . 0587 

.72697 

38 

23 

.68688 

.94510 

1 .0581 

. 72677 

37 

24 

. 68709 

.94565 

1 .0575 

. 72657 

36 

25 

.68730 

.94620 

1.0569 

. 72637 

35 

26 

.68751 

.94676 

1.0562 

.72617 

34 

27 

.68772 

.94731 

1 . 0556 

.72597 

33 

28 

.68793 

.94786 

1 . 0550 

.72577 

32 

29 

.68814 

.94841 

1 .0544 

. 72557 

31 

30 

.68835 

.94896 

1 .0538 

.72537 

30 

31 

. 68857 

.94952 

1 .0532 

.72517 

29 

32 

.68878 

.95007 

1.0526 

. 72497 

28 

33 

. 68899 

.95062 

1.0519 

.72477 

27 

34 

. 68920 

.95118 

1 .0513 

.72457 

26 

35 

.68941 

.95173 

1.0507 

.72437 

25 

36 

.68962 

.95229 

1 .0501 

.72417 

24 

37 

.68983 

.95284 

1 .0495 

.72397 

23 

38 

. 69004 

.95340 

1 . 0489 

.72377 

22 

39 

.69025 

.95395 

1.0483 

.72357 

21 

40 

.69046 

.95451 

1.0477 

.72337 

20 

41 

.69067 

.95506 

1.0470 

.72317 

19 

42 

.69088 

.95562 

1 0464 

. 72297 

18 

43 

.69109 

.95618 

1 .0458 

. 72277 

17 

44 

.69130 

.95673 

1 .0452 

. 72257 

16 

45 

.69151 

. 95729 

1 .0446 

.72236 

15 

46 

.69172 

.95785 

1 . 0440 

.72216 

14 

47 

.69193 

. 95841 

1 .0434 

.72196 

13 

48 

.69214 

.95897 

1 .0428 

.72176 

12 

49 

.69235 

.95952 

1 . 0422 

. 721 56 

11 

50 

.69256 

.96008 

1 .0416 

.72136 

10 

51 

.69277 

. 96064 

1 .0410 

.72116 

9 

52 

. 69298 

.96120 

1 . 0404 

. 72095 

8 

53 

.69319 

.96176 

1.0398 

. 72075 

7 

54 

. 69340 

. 96232 

1.0392 

. 72055 

6 

55 

. 69361 

. 96288 

1 .0385 

.72035 

5 

56 

.69382 

.96344 

1 . 0379 

. 7201 5 

4 

57 

. 69403 

. 96400 

1 . 0373 

.71995 

3 

58 

. 69424 

. 96457 

1 . 0367 

.71974 

2 

69 

.69445 

.96513 

1 . 0361 

.71954 

1 

60 

. 69466 

.96569 

1 . 0355 

.71934 

0 


Cos 

Ctn 

Tan 

Sin 



133 ” 46 ” 
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Sin 

Tan 

Ctn 

Cos 


0 

.69466 

. 96569 

1.0355 

.71934 

60 

1 

. 69487 

.96625 

1 .0349 

.71914 

59 

2 

.69508 

.96681 

1.0343 

.71894 

58 

3 

.69529 

.96738 

1.0337 

.71873 

57 

4 

. 69549 

. 96794 

1 .0331 

.71853 

56 

5 

.69570 

.96850 

1.0325 

.71833 

55 

6 

.69591 

. 96907 

1 .0319 

.71813 

54 

7 

.69612 

.96963 

1 .0313 

.71792 

53 

8 

.69633 

. 97020 

1 . 0307 

.71772 

52 

9 

. 69654 

, 97076 

1 . 0301 

.71752 

51 

10 

.69675 

.97133 

1.0295 

.71732 

50 

11 

.69696 

.97189 

1 . 0289 

.71711 

49 

12 

.69717 

. 97246 

1 .0283 

.71691 

48 

13 

. 69737 

.97302 

1 .0277 

.71671 

47 

14 

. 69758 

.97359 

1.0271 

. 71 650 

46 

15 

. 69779 

.97416 

1.0265 

.71630 

45 

16 

. 69800 

.97472 

1.0259 

.71610 

44 

17 

.69821 

.97529 

1.0253 

.71590 

43 

18 

. 69842 

. 97586 

1 . 0247 

.71569 

42 

19 

. 69862 

.97643 

1.0241 

.71549 

41 

20 

.69883 

.97700 

1.0235 

. 71 529 ' 

40 

21 

. 69904 

.97756 

1.0230 

.71508 

39 

22 

.69925 

.97813 

1 . 0224 

.71488 

38 

23 

.69946 

.97870 

1,0218 

.71468 

37 

24 

. 69966 

. 97927 

1.0212 

.71447 

36 

25 

.69987 

.97984 

1.0206 

.71427 

35 

26 

.70008 

.98041 

1.0200 

.71407 

34 

27 

. 70029 

. 98098 

1.0194 

.71386 

33 

28 

. 70049 

.98155 

1.0188 

.71366 

32 

29 

.70070 

.98213 

1.0182 

.71 345 

31 

30 

.70091 

.98270 

1.0176 

.71325 

30 

31 

.70112 

.98327 

1.0170 

.71305 

29 

32 

.701 32 

.98384 

1.0164 

.71284 

28 

33 

.70153 

.98441 

1.0158 

.71264 

27 

34 

.70174 

.98499 

1.0152 

.71243 

26 

35 

.70195 

.98556 

1.0147 

.71223 

25 

36 

. 7021 5 

.98613 

1.0141 

.71203 

24 

37 

.70236 

.98671 

1.0135 

.71182 

23 

33 

. 70257 

.98728 

1.0129 

.71162 

22 

39 

.70277 

.98786 

1.0123 

.71141 

21 

40 

.70298 

.98843 

1.0117 

.71121 

20 

41 

.70319 

.98901 

1.0111 

,71100 

19 

42 

.70339 

.98958 

1.0105 

.71080 

18 

43 

.70360 

.99016 

1 . 0099 

.71059 

17 

44 

.70381 

.99073 

1 .0094 

.71039 

16 

45 

.70401 

.99131 

1.0088 

.71019 

15 

46 

.70422 

.99189 

1.0082 

.70998 

14 

47 

. 70443 

.99247 

1 .0076 

.70978 

13 

48 

. 70463 

. 99304 

1 .0070 

.70957 

12 

49 

. 70484 

.99362 

1 .0064 

. 70937 

11 

50 

.70505 

.99420 

1.0058 

.70916 

10 

51 

.70525 

.99478 

1 . 0052 

. 70896 

9 

52 

.70546 

. 99536 

1 . 0047 

.70875 

8 

53 

.70567 

. 99594 

1 .0041 

.70855 

7 

54 

. 70587 

.99652 

1.0035 

. 70834 

6 

55 

.70608 

.99710 

1.0029 

.70813 

5 

56 

.70628 

. 99768 

1.0023 

. 70793 

4 

57 

.70649 

. 99826 

1.0017 

. 70772 

3 

58 

.70670 

. 99884 

1.0012 

. 70752 

2 

59 

. 70690 

.99942 

1.0006 

. 70731 

1 

60 

.70711 

1 . 0000 

1.0000 

. 7071 1 

0 


Co8 

Ctn 

Tan 

Sin 



Table VI 

DECIMAL EQUIVALENTS 
OF COMMON FRACTIONS 


1/32= 

1/16=2/32= 

3132 = 

1/8=4/32= 

5/32= 1 
1 

3/16= 6/32=1 

7/32= 1 
1 

1 /4= 8/32= 1 
1 

9/32= 1 
1 

5/16= 10/32=2 
2 

11/32=2 

2 

3/8 =12/32=2 
2 

13/32=2 

2 

7/16= 14/32=2 
2 

15/32= 3 
3 

1/2 =16/32=3 
3 

17/32= 3 
3 

9/16= 18/32=3 

3 

19/32= 3 

3 

5/8=20/32=4 

4 

21 /32= 4 
4 

11/16=22/32=4 

4 

23/32=4 

4 

3/4 =24/32=4 
4 

25/32= 
13/16=26/32= 
27/32 = 

7/8 =28/32= 
29/32= 

15/16=30/32=6 


=0.015625 
= .03125 
= .046875 
= .0625 
= .078125 
= .09375 
= .109375 

= 0.125 
= .140625 
= . 1 5625 
= .171875 
= .1875 
= .203125 
= .21875 
= .234375 

= 0.25 
= .265625 
= .28125 
= .296875 
= .3125 
= .328125 
= .34375 
= .359375 

= 0.375 
= .390625 
= .40625 
= .421875 
= .4375 
= .453125 
= .46875 
= .484375 

= 0.50 
= .515625 
= .53125 
= . 546875 
= .5625 
= .578125 
= .59375 
= .609375 

= 0.625 
= .640625 
= .65625 
= .671875 

= .6875 
= .703125 
= .71875 
= .734375 

= 0.75 
= .765625 
= .78125 
= .796875 
= .8125 
= .828125 
= .84375 
= .859375 

= 0.875 
= .890625 
= .90625 
= .921875 
= .9375 
= .953125 
= .96875 
= .984375 


134 ^ 


45 ’ 
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MINUTES AND SECONDS TO DECIMAL PARTS OF A DEGREE 


MINUTES 

MAL 

AND SECONDS TO DECI- 
PARTS OF A DEGREE 

DECIMAL PARTS OF A DEGREE TO I 
MINUTES AND SECONDS I 

Min. 

Degrees 

Sec. 

Degrees 

Deg. 



Deg. 


- 

0 

0.00000 

0 

0.00000 

0.00 

0 

00 

0.60 

36 

00 

1 

.01667 

1 

. 00028 

.01 

0 

36 

.61 

36 

36 

2 

. 03333 

2 

. 00055 

.02 

1 

12 

.62 

37 

12 

3 

. 05000 

3 

. 00083 

.03 

1 

48 

.63 

37 

48 

4 

.06667 

4 

.00111 

.04 

2 

24 

.64 

38 

24 

5 

.08333 

5 

.00139 

.05 

3 

00 

.65 

39 

00 

6 

.10000 

6 

.00167 

.06 

3 

36 

.66 

39 

36 

7 

.11667 

7 

.00194 

.07 

4 

12 

.67 

40 

12 

8 

.13333 

8 

.00222 

.08 

4 

48 

.68 

40 

48 

9 

. 1 5000 

9 

. 00250 

.09 

5 

24 

.69 

41 

24 

10 

0.16667 

10 

0 . 00278 

0.10 

6 

00 

0.70 

42 

00 

11 

. 1 8333 

11 

. 00305 

.11 

6 

36 

.71 

42 

36 

12 

. 20000 

12 

. 00333 

.12 

7 

12 

.72 

43 

12 

13 

.21667 

13 

.00361 

.13 

7 

48 

.73 

43 

48 

14 

.23333 

14 

. 00389 

.14 

8 

24 

.74 

44 

24 

15 

.25000 

15 

.00417 

.15 

9 

00 

.75 

45 

00 

16 

.26667 

16 

.00444 

.16 

9 

36 

.76 

45 

36 

17 

.28333 

17 

. 00472 

.17 

10 

12 

.77 

46 

12 

18 

. 30000 

18 

. 00500 

.18 

10 

48 

.78 

46 

48 

19 

.31667 

19 

.00527 

.19 

11 

24 

.79 

47 

24 

20 

0.33333 

20 

0.00556 

0.20 

12 

00 

0.80 

48 

00 

21 

. 35000 

21 

. 00583 

.21 

12 

36 

.81 

48 

36 

22 

.36667 

22 

.00611 

.22 

13 

12 

.82 

49 

12 

23 

.38333 

23 

.00639 

.23 

13 

48 

.83 

49 

48 

24 

. 40000 

24 

. 00667 

.24 

14 

24 

.84 

50 

24 

25 

.41667 

25 

. 00694 

.25 

15 

00 

.85 

51 

00 

26 

.43333 

26 

.00722 

.26 

15 

36 

.86 

51 

36 

27 

. 45000 

27 

.00750 

.27 

16 

12 

.87 

52 

12 

28 

.46667 

28 

. 00778 

.28 

16 

48 

.88 

52 

48 

29 

.48333 

29 

. 00805 

.29 

17 

24 

.89 

53 

24 

30 

0.50000 

30 

0.00833 

0.30 

18 

00 

0.90 

54 

00 

31 

.51067 

31 

.00861 

.31 

18 

36 

.91 

54 

36 

32 

. 53333 

32 

. 00889 

.32 

19 

12 

.92 

55 

12 

33 

. 55000 

33 

.00916 

.33 

19 

48 

.93 

55 

48 

34 

. 56667 

34 

. 00944 

.34 

20 

24 

,94 

56 

24 

35 

. 58333 

35 

. 00972 

.35 

21 

00 

.95 

57 

00 

36 

.60000 

36 

.01000 

.36 

21 

36 

.96 

57 

36 

37 

.61667 

37 

.01028 

.37 

22 

12 

.97 

58 

12 

38 

.63333 

38 

.01055 

.38 

22 

48 

.98 

58 

48 

39 

. 65000 

39 

.01083 

.39 

23 

24 

.99 

59 

24 

40 

0.66667 

40 

0.01111 

0.40 

24 

00 

1.00 

60 

00 

41 

.68333 

41 

.01139 

.41 

24 

36 




42 

.70000 

42 

.01167 

.42 

25 

12 

— 

— 

— 

43 

.71666 

43 

.01194 

.43 

25 

48 




44 

.73333 

44 

.01222 

.44 

26 

24 











Deg. 

Sec. 1 

45 

. 75000 

45 

.01250 

.45 

27 

00 

— 

— 

— 

46 

. 7G007 

46 

.01278 

.46 

27 

36 

0.000 

0 

0 

47 

.78333 

47 

.01305 

.47 

28 

12 

.001 

3 

6 

48 

. 80000 

48 

.01333 

.48 

28 

48 

.002 

7 

2 

49 

.81667 

49 

.01361 

.49 

29 

24 

.003 

10 

8 








.004 

14 

4 

50 

0.83333 

50 

0.01389 

0.50 

30 

00 




51 

. 85000 

51 

.01416 

.51 

30 

36 

.005 

18 

0 

52 

. 86667 

52 

.01444 

.52 

31 

12 

• .006 

21 

6 

53 

.88333 

53 

.01472 

.53 

31 

48 

.007 

25.2 1 

54 

. 90000 

54 

.01500 

.54 

32 

24 

.008 

28 

8 








.009 

32 

4 

55 

.91667 

55 

.01527 

.65 

33 

00 




56 

.93333 

56 

.01555 

.66 

33 

36 

0.010 

36 

0 

57 

. 95000 

57 

.01583 

.67 

34 

12 




58 

.96667 

58 

.01611 

.58 

34 

48 




69 

. 98333 

69 

.01639 

.59 

35 

24 




60 

1 . 00000 

60 

0.01667 

0.60 

36 
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Table VIII 

NATURAL TRIGONOMETRIC FUNCTIONS FOR DECIMAL 
FRACTIONS OF A DEGREE 


Sin Tan Ctn Cos 


0.0 

.00000 

.00000 

00 

1.00000 

90.0 

.1 

.00175 

.00175 

572.96 

1.00000 

.9 

.2 

.00349 

.00349 

286.48 

0.99999 

.8 

.3 

.00524 

. 00524 

190.98 

.99999 

.7 

.4 

.00698 

. 00698 

143.24 

.99998 

.6 

.5 

. 00873 

. 00873 

114.59 

. 99996 

.5 

.6 

.01047 

. 01 047 

95.489 

.99995 

.4 

.7 

.01222 

. 01 222 

81 .847 

.99993 

.3 

.8 

.01396 

. 01 396 

71.615 

.99990 

.2 

.9 

.01571 

.01571 

63.657 

. 99988 

.1 

1.0 

.01745 

.01746 

57.290 

.99985 

89.0 

.1 

.01920 

.01920 

52.081 

.99982 

.9 

.2 

.02094 

. 02095 

47.740 

.99978 

.8 

.3 

.02269 

. 02269 

44.066 

.99974 

.7 

.4 

. 02443 

. 02444 

40.917 

.99970 

.6 

.5 

. 0261 8 

.02619 

38.188 

. 99966 

.5 

.6 

.02792 

.02793 

35.801 

.99961 

.4 

.7 

.02967 

. 02968 

33.694 

.99956 

.3 

.8 

.03141 

.03143 

31.821 

.99951 

.2 

.9 

.03316 

.03317 

30.145 

.99945 

.1 

2.0 

. 03490 

. 03492 

28.636 

. 99939 

88.0 

.1 

.03664 

. 03667 

27.271 

.99933 

.9 

.2 

.03839 

.03842 

26.031 

.99926 

.8 

.3 

.04013 

.04016 

24.898 

.99919 

.7 

.4 

.04188 

.04191 

23.859 

.99912 

.6 

.5 

.04362 

.04366 

22.904 

. 99905 

.5 

.6 

.04536 

.04541 

22.022 

.99897 

.4 

.7 

.04711 

.04716 

21 .205 

.99889 

.3 

.8 

.04885 

.04891 

20.446 

. 99881 

.2 

.9 

.05059 

. 05066 

19.740 

. 99872 

.1 

3.0 

. 05234 

.05241 

19.081 

.99863 

87.0 

.1 

.05408 

.05416 

18.464 

.99854 

.9 

.2 

.05582 

. 05591 

17.886 

.99844 

.8 

.3 

. 05756 

. 05766 

17.343 

.99834 

.7 

.4 

.05931 

. 05941 

16.832 

.99824 

.6 

.5 

.06105 

.06116 

16.350 

.99813 

.5 

.6 

.06279 

.06291 

15.895 

.99803 

.4 

.7 

. 06453 

. 06467 

15.464 

.99792 

.3 

.8 

.06627 

.06642 

15.056 

. 99780 

.2 

.9 

.06802 

.06817 

14.669 

.99768 

.1 

4.0 

. 06976 

. 06993 

14.301 

. 99756 

86.0 

.1 

.07150 

.07168 

13.951 

.99744 

.9 

.2 

.07324 

.07344 

13.617 

.99731 

.8 

.3 

. 07498 

.07519 

13.300 

.99719 

.7 

.4 

.07672 

.07695 

12.996 

.99705 

.6 

.5 

. 07846 

. 07870 

12.706 

.99692 

.5 

.6 

. 08020 

. 08046 

12.429 

.99678 

.4 

.7 

.08194 

. 08221 

12.163 

.99664 

.3 

.8 

.08368 

.08397 

11.909 

.99649 

.2 

.9 

. 08542 

.08573 

11.664 

.99635 

.1 

5.0 

.08716 

. 08749 

11.430 

. 9961 9 

85.0 

.1 

. 08889 

. 08925 

11.205 

. 99604 

.9 

.2 

.09063 

.09101 

10.988 

.99588 

.8 

.3 

.09237 

. 09277 

10.780 

.99572 

.7 

.4 

.09411 

.09453’ 

10.579 

. 99556 

.6 

.5 

.09585 

. 09629 

10.385 

. 99540 

. 5 

.6 

. 09758 

. 09805 

10. 199 

.99523 

.4 

.7 

.09932 

. 09981 

10.019 

. 99506 

.3 

.8 

.10106 

.10158 

9 . 8448 

. 99488 

•2| 

.9 

.10279 

.10334 

9.6768 

. 99470 

.1 

1 

6.0 

.10453 

.10510 

9.5144 

. 99452 

84.01 


Cos 

Ctu 

Tan 

Sin 

m 


Deg. 

Sin 

Tan 

Ctn 

Cos 


6.0 

.10453 

.10510 

9.5144 

.99452 

84.0 

.1 

.10626 

.10687 

9.3572 

.99434 

.9 

.2 

.10800 

.10863 

9.2052 

.99415 

.8 

.3 

. 1 0973 

.11040 

9.0679 

.99396 

.7 

.4 

.11147 

.11217 

8.9152 

.99377 

.6 

.5 

.11320 

.11394 

8.7769 

.99357 

.5 

.6 

.11494 

.11570 

8.6427 

. 99337 

.4 

.7 

.11667 

.11747 

.8.5126 

.99317 

.3 

.8 

.11840 

.11924 

8.3863 

. 99297 

.2 

.9 

.12014 

.12101 

8.2636 

.99276 

.1 

7.0 

.12187 

.12278 

8.1443 

. 99255 

83.0 

.1 

.12360 

.12456 

8.0285 

.99233 

.9 

.2 

.12533 

.12633 

7.9158 

.99211 

.8 

.3 

.12706 

.12810 

7.8062 

.99189 

.7 

.4 

.12880 

.12988 

7.6996 

.99167 

.6 

.5 

.13053 

.13165 

7.5958 

.99144 

. 5 

.6 

.13226 

.13343 

7.4947 

. 991 22 

.4 

.7 

.13399 

.13521 

7.3962 

. 99098 

.3 

.8 

.13572 

.13698 

7.3002 

. 99075 

.2 

.9 

. 1 3744 

.13876 

7.2066 

. 99051 

.1 

8.0 

.13917 

.14054 

7.1154 

. 99027 

82.0 

.1 

.14090 

.14232 

7.0264 

. 99002 

.9 

.2 

.14263 

.14410 

6.9395 

.98978 

.8 

.3 

.14436 

.14588 

6.8548 

.98953 

.7 

.4 

.14608 

.14767 

6.7720 

. 98927 

.6 

.5 

.14781 

.14945 

6.6912 

. 98902 

. 5 

.6 

.14954 

.15124 

6.6122 

.98876 

.4 

.7 

.15126 

.15302 

6.5350 

.98849 

.3 

.8 

.15299 

. 1 5481 

6.4596 

.98823 

.2 

.9 

.15471 

. 1 5660 

6.3859 

.98796 

.1 

9.0 

. 1 5643 

.15838 

6.3138 

.98769 

81.0 

.1 

.15816 

.16017 

6.2432 

.98741 

.9 

.2 

. 1 5988 

.16196 

6.1742 

.98714 

.8 

.3 

.16160 

. 1 6376 

6.1066 

. 98686 

.7 

.4 

.16333 

.16555 

6.0405 

.98657 

.6 

.5 

.16505 

.16734 

5.9758 

.98629 

. 5 

.6 

.16677 

.16914 

5.9124 

. 98600 

.4 

.7 

.16849 

.17093 

5.8502 

.98570 

.3 

.8 

.17021 

.17273 

5.7894 

.98541 

.2 

.9 

.17193 

.17453 

5.7297 

.98511 

.1 

10.0 

.17365 

.17633 

5.6713 

. 98481 

80.0 

.1 

.17537 

.17813 

5.6140 

.98450 

.9 

.2 

.17708 

.17993 

5.5578 

.98420 

.8 

.3 

.17880 

.18173 

5.5026 

.98389 

.7 

.4 

.18052 

.18353 

5.4486 

.98357 

.6 

.5 

.18224 

.18534 

5.3955 

. 98325 

.5 

.6 

.18395 

.18714 

5.3435 

.98294 

.4 

.7 

.18567 

.18895 

5.2924 

.98261 

.3 

.8 

.18738 

.19076 

5.2422 

. 98229 

.2 

.9 

.18910 

.19257 

5.1929 

.98196 

.1 

11 .0 

.19081 

.19438 

5.1446 

.98163 

79.0 

.1 

.19252 

.19619 

5.0970 

.98129 

.9 

.2 

.19423 

.19801 

5.0504 

.98096 

.8 

.3 

.19595 

.19982 

5.0045 

.98061 

.7 

.4 

.19766 

.20164 

4.9594 

.98027 

.6 

.5 

.19937 

. 20345 

4.9152 

. 97992 

.5 

.6 

.20108 

. 20527 

4.8716 

.97958 

.4 

.7 

. 20279 

. 20709 

4.8288 

. 97922 

.3 

.8 

. 20450 

.20891 

4.7867 

.97887 

.2 

.9 

.20620 

.21073 

4.7453 

.97851 

.1 

12.0 

. 20791 

.21256 

4.7046 

.97815 

78.0 


Cos 

Ctn 

Tan 

Sin 

Deg. 
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osHsmssi 


Cos 


12.0 

. 20791 

.21256 

4.7046 

.97815 

78.0 

.1 

. 20962 

.21438 

4.6646 

. 97778 

.9 

.2 

.21132 

.21621 

4.6252 

. 97742 

.8 

.3 

.21303 

. 21 804 

4.5864 

. 97705 

.7 

.4 

.21474 

.21986 

4.5483 

. 97667 

.6 

.5 

.21644 

.22169 

4.5107 

.97630 

.5 

6 

.21814 

. 22353 

4.4737 

. 97592 

.4 

.7 

.21985 

. 22536 

4.4373 

. 97553 

.3 

.8 

. 221 55 

. 2271 9 

4.4015 

.97515 

.2 

.9 

. 22325 

. 22903 

4.3662 

. 97476 

.1 

13.0 

. 22495 

. 23087 

4.. 331 5 

. 97437 

77.0 

.1 

. 22665 

.23271 

4.2972 

. 97398 

.9 

.2 

. 22835 

. 23455 

4.2635 

. 97358 

.8 

.3 

.23005 

. 23639 

4.2303 

.97318 

.7 

.4 

.23175 

. 23823 

4.1976 

. 97278 

.6 

.5 

. 23345 

. 24008 

4.1653 

. 97237 

.5 

.6 

.23514 

.24193 

4.1335 

.97196 

.4 

.7 

.23684 

.24377 

4.1022 

.97155 

.3 

.8 

. 23853 

. 24562 

4.0713 

.97113 

.2 

.9 

.24023 

. 24747 

4.0408 

. 97072 

.1 

14.0 

.24192 

. 24933 

4.0108 

. 97030 

76.0 

.1 

.24362 

.25118 

3.9812 

. 96987 

.9 

.2 

.24531 

. 25304 

3.9520 

. 96945 

.8 

.3 

. 24700 

.25490 

3.9232 

. 96902 

.7 

.4 

. 24869 

. 25676 

3.8947 

. 96858 

.6 

.5 

. 25038 

. 25862 

3.8667 

. 9681 5 

.5 

.6 

. 25207 

. 26048 

3.8391 

. 96771 

.4 

.7 

. 25376 

.26235 

3.8118 

. 96727 

.3 

.8 

.25545 

,26421 

3.7848 

. 96682 

.2 

.9 

.25713 

,26608 

3.7583 

. 96638 

.1 

15.0 

.25882 

.26795 

3.7321 

. 96593 

75.0 

.1 

. 26050 

. 26982 

3.7062 

. 96547 

.9 

.2 

.26219 

.27169 

3.6806 

. 96502 

.8 

.3 

.26387 

. 27357 

3.6554 

. 96456 

.7 

.4 

.26556 

. 27545 

3.6305 

.96410 

.6 

.5 

.26724 

.27732 

3.6059 

. 96363 

.5 

.6 

.26892 

.27921 

3.5816 

.96316 

.4 

.7 

. 27060 

.28109 

3.5576 

. 96269 

.3 

.8 

.27228 

.28297 

3.5339 

. 96222 

.2 

.9 

.27396 

.28486 

3.5105 

.96174 

.1 

16.0 

. 27564 

. 28675 

3.4874 

.96126 

74.0 

.1 

.27731 

.28864 

3.4646 

. 96078 

.9 

.2 

.27899 

, 29053 

3 . 4420 

. 96029 

.8 

.3 

.28067 

. 29242 

3.4197 

.95981 

.7 

.4 

.28234 

. 29432 

3.3977 

.95931 

.6 

.5 

.28402 

. 29621 

3.3759 

. 95882 

.5 

.6 

. 28569 

. 2981 1 

3.3544 

. 95832 

.4 

.7 

. 28736 

. 30001 

3.3332 

. 95782 

.8 

.8 

.28903 

.30192 

3.3122 

.95732 

.2 

.9 

. 29070 

. 30382 

3.2914 

. 95681 

.1 

17.0 

.29237 

. 30578 

3.2709 

. 95630 

73.0 

.1 

. 29404 

. 30764 

3.2506 

. 95579 

.9 

.2 

.29571 

, 30955 

3.2305 

. 95528 

.8 

.3 

.29737 

.31147 

3.2106 

. 95476 

.7 

.4 

.29904 

.31338 

3.1910 

.95424 

.6 

.5 

.30071 

. 31 530 

3.1716 

. 95372 

.5 

.6 

.30237 

.31722 

3.1524 

.95319 

.4 

.7 

.30403 

.31914 

3.1334 

. 95266 

.3 

.8 

. 30570 

.32106 

3.1146 

.95213 

.2 

.9 

.30736 

.32299 

3.0961 

.95159 

.1 

18.0 

. 30902 

.32492 

3.0777 

.95106 

72.0 


Cos 

Ctn 

Tan 

Sin 

Deg. 


Deg. 

Sin 

Tan 

Ctn 

Cos 


18.0 

. 30902 

. 32492 

3.0777 

.95106 

72.0 

.1 

.31068 

. 32685 

3.0595 

. 95052 

.9 

.2 

.31233 

.32878 

3 0415 

.94997 

.8 

.3 

.31399 

. 33072 

3.0237 

. 94943 

.7 

.4 

. 31 565 

. 33266 

3.0061 

. 94888 

.6 

.5 

.31730 

. 33460 

2.9887 

. 94832 

.5 

.6 

.31896 

. 33654 

2.9714 

. 94777 

.4 

.7 

.32061 

. 33848 

2.9544 

.94721 

.3 

.8 

. 32227 

. 34043 

2.9375 

.94665 

.2 

.9 

. 32392 

. 34238 

2.9208 

.94609 

.1 

19.0 

. 32557 

. 34433 

2.9042 

.94552 

71.0 

.1 

. 32722 

. 34628 

2.8878 

.94495 

.9 

.2 

.32887 

. 34824 

2.8716 

.94438 

.8 

.3 

. 33051 

. 35020 

2.8556 

.94380 

.7 

.4 

.33216 

.35216 

2.8397 

.94322 

.6 

.5 

.33381 

.35412 

2.8239 

.94264 

.5 

.6 

.33545 

.35608 

2.8083 

.94206 

.4 

.7 

.33710 

. 35805 

2.7929 

.94147 

.3 

.8 

. 33874 

. 36002 

2.7776 

. 94088 

.2 

.9 

. 34038 

.36199 

2.7625 

.94029 

.1 

20.0 

. 34202 

. 36397 

2.7475 

.93969 

70.0 

.1 

.34366 

. 36595 

2.7326 

.93909 

.9 

.2 

. 34530 

.36793 

2.7179 

.93849 

.8 

.3 

. 34694 

.36991 

2.7034 

. 93789 

.7 

.4 

. 34857 

.37190 

2.6889 

. 93728 

.6 

.5 

.35021 

. 37388 

2.6746 

.93667 

.5 

.6 

.35184 

. 37588 

2.6605 

.93606 

.4 

.7 

. 35347 

.37787 

2 . 6464 

.93544 

.3 

.8 

.35511 

. 37986 

2.6325 

. 93483 

.2 

.9 

.35674 

.38186 

2.6187 

.93420 

.1 

21.0 

. 35837 

. 38386 

2.6051 

. 93358 

69.0 

.1 

. 36000 

.38587 

2.5916 

. 93295 

.9 

.2 

.36162 

. 38787 

2.5782 

. 93232 

.8 

.3 

. 36325 

. 38988 

2.5649 

.93169 

7 

.4 

. 36488 

.39190 

2.5517 

.93106 

6 

.5 

. 36650 

. 39391 

2.5386 

.93042 

.5 

.6 

.36812 

.39593 

2.5257 

.92978 

.4 

.7 

.36975 

. 39795 

2.5129 

.92913 

.3 

.8 

.37137 

. 39997 

2.5002 

.92849 

.2 

.9 

. 37299 

.40200 

2.4876 

.92784 

.1 

22.0 

. 37461 

. 40403 

2.4751 

.92718 

68.0 

.1 

. 37622 

. 40606 

2.4627 

.92653 

.9 

.2 

.37784 

. 40809 

2.4504 

.92587 

.8 

.3 

.37946 

.41013 

2.4383 

.92521 

.7 

.4 

.38107 

.41217 

2.4262 

.92455 

.6 

.5 

. 38268 

.41421 

2.4142 

. 92388 

.5 

.6 

. 38430 

.41626 

2.4023 

. 92321 

.4 

.7 

.38591 

.41831 

2.3906 

. 92254 

.3 

.8 

. 38752 

. 42036 

2.3789 

.92186 

.2 

.9 

. 3891 2 

. 42242 

2.3673 

.92119 

.1 

23.0 

.39073 

. 42447 

2.3559 

.92050 

67.0 

.1 

. 39234 

. 42654 

2.3445 

.91982 

.9 

.2 

. 39394 

. 42860 

2.3332 

.91914 

.6 

.3 

.39555 

. 43067 

2. 3220 

.91845 

.7 

.4 

. 3971 5 

. 43274 

2.3109 

.91775 

.6 

.5 

.39875 

.43481 

2.2998 

.91706 

.6 

.6 

. 40035 

.43689 

2.2889 

.91636 

.4 

.7 

.40195 

.43897 

2.2781 

.91566 

.3 

.8 

. 40355 

.44105 

2.2673 

.91496 

.2 

.9 

.40514 

.44314 

2.2566 

.91425 

.1 

24.0 

.40674 

.44523 

2.2460 

.91355 

66.0 


CoR 

Ctn 

Tan 

Sin 

Deg. 
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NATURAL TRIGONOMETRIC FUNCTIONS FOR DECIMAL 
FRACTIONS OF A DEGREE 


24.0 .40674 

.1 .40833 

.2 .40992 
.3 .41151 
.4 .41310 

.5 .41469 
.6 .41628 
.7 .41787 
.8 .41945 
.9 .42104 

25.0 .42262 

.1 .42420 

.2 .42578 
.3 .42736 
. 4 . 42894 


0 .43837 

1 .43994 

2 .44151 

3 .44307 

4 . 44464 


.90631 65.0 
. 90557 . 9 
. 90483 . 8 
. 90408 . 7 
.90334 .6 


.89879 64.0 
.89803 .9 
.89726 .8 
.89649 .7 
.89571 .6 


30.0 .50000 
.1 .501 51 

. 2 . 50302 
. 3 . 50453 
.4 .50603 


.7 .51054 
.8 .51204 
.9 .51354 

31.0 .51504 
.1 .51 653 

.2 .51 803 
.3 .51952 
.4 .52101 

.5 .52250 
.6 .52399 
.7 .52547 
.8 .52696 
. 9 . 52844 


.86603 60.0 
.86515 .9 
. 86427 . 8 
.86340 .7 
.86251 .6 


.85717 59.0 
. 85627 . 9 

.85536 .8 

. 85446 . 7 

.85355 .6 


.84805 58.0 
.84712 .9 
.84619 .8 
. 84526 . 7 
. 84433 . 6 

. 84339 . 5 
.84245 .4 
.84151 .3 
. 84057 . 2 
. 83962 . 1 

.83867 57.0 
.83772 .9 
.83676 .8 
.83581 .7 
. 83485 . 6 


.82904 56.0 
.82806 .9 
.82708 .8 
.82610 .7 
. 8251 1 . 6 


.81915 55.0 
.81815 .9 

.81714 .8 

.81614 .7 

.81513 .6 


.80902 J 54.0 I 
Sm I Deg. 
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NATURAL TRIGONOMETRIC FUNCTIONS FOR DECIMAL 
FRACTIONS OF A DEGREE 


Deg. 

Sin 

Tan 

Ctn 

Cos 


36.0 

. 58779 

.72654 

1 . 3764 

. 80902 

64.0 

.1 

. 58920 

.72921 

1.3713 

.80799 

.9 

.2 

.59061 

.73189 

1 . 3663 

. 80696 

.8 

.3 

. 59201 

.73457 

1 .3613 

.80593 

.7 

.4 

. 59342 

.73726 

1 . 3564 

. 80489 

.6 

.5 

. 59482 

.73996 

1 .3514 

. 80386 

.5 

.6 

. 59622 

. 74267 

1 . 3465 

.80282 

.4 

.7 

. 59763 

.74538 

1 .3416 

.80178 

.3 

.8 

. 59902 

.74810 

1 . 3367 

. 80073 

.2 

.9 

. 60042 

.75082 

1 .3319 

.79968 

.1 

37.0 

.60182 

.75355 

1.3270 

. 79864 

53.0 

.1 

. 60321 

.75629 

1 . 3222 

.79758 

.9 

.2 

.60460 

.75904 

1 .3175 

.79653 

.8 

.3 

. 60599 

.76180 

1 .3127 

. 79547 

.7 

.4 

.60738 

.764o6 

1 . 3079 

.79441 

.6 

.5 

.60876 

.76733 

1 . 3032 

.79335 

.5 

.6 

.61015 

.77010 

1 . 2985 

. 79229 

.4 

.7 

.61153 

.77289 

1 . 2938 

.79122 

.3 

.8 

.61291 

. 77568 

1 . 2892 

.79016 

.2 

.9 

.61429 

. 77848 

1.2846 

.78908 

.1 

38.0 

.61566 

.78129 

1.2799 

.78801 

52.0 

,1 

.61704 

.78410 

1.2753 

.78694 

.9 

.2 

.61841 

. 78692 

1.2708 

.78586 

.8 

.3 

.61978 

. 78975 

1.2662 

. 78478 

.7 

.4 

.62115 

. 79259 

1.2617 

. 78369 

.6 

.5 

.62251 

.79544 

1 .2572 

.78261 

.5 

.6 

.62388 

. 79829 

1 . 2527 

.78152 

.4 

.7 

. 62524 

.80115 

1 .2482 

.78043 

.3 

.8 

. 62660 

. 80402 

1 . 2437 

.77934 

.2 

.9 

. 62796 

. 80690 

1 .2393 

.77824 

.1 

39.0 

.62932 

. 80978 

1 .2349 

.77715 

51.0 

.1 

.63068 

.81268 

1.2305 

.77605 

.9 

.2 

.63203 

.81558 

1.2261 

.77494 

.8 

.3 

.63338 

.81849 

1 .2218 

.77384 

.7 

.4 

. 63473 

.82141 

1 .2174 

.77273 

.6 

.5 

.63608 

.82434 

1 .2131 

.77162 

.5 

.6 

. 63742 

.82727 

1 . 2088 

.77051 

.4 

.7 

.63877 

, 83022 

1 . 2045 

,76940 

.3 

.8 

. 6401 1 

.83317 

1 . 2002 

. 76828 

.2 

.9 

.64145 

.83613 

1.1960 

.76717 

.1 

40.0 

. 64279 

.83910 

1.1918 

.76604 

50.0 

.1 

.64412 

. 84208 

1.1875 

.76492 

.9 

.2 

.64546 

.84507 

1.1833 

.76380 

.8 

.3 

.64679 

.84806 

1.1792 

. 76267 

.7 

.4 

.64812 

.85107 

1.1750 

.76154 

.6 

40.5 

.64945 

. 85408 

1.1708 

. 76041 

49.5 


Cos 

Ctn 

Tan 

Sin 

IBM' 


Deg. 

Sin 

Tan 

Ctn 

Cos 


40.5 

.64945 

. 85408 

1.1708 

.76041 

49. S 

.6 

.65077 

.85710 

1.1667 

.75927 

.4 

.7 

.65210 

.86014 

1.1626 

.75813 

.3 

.8 

. 65342 

.86318 

1 . 1 585 

. 75700 

.2 

.9 

. 65474 

.86623 

1.1544 

.75585 

.1 

41.0 

.65606 

. 86929 

1 . 1 504 

.75471 

49.0 

.1 

.65738 

.87236 

1.1463 

.75356 

9 

.2 

. 65869 

.87543 

1.1423 

.75241 

.8 

.3 

. 66000 

.87852 

1.1383 

.75126 

.7 

.4 

.66131 

.88162 

1.1343 

.75011 

.6 

.5 

.66262 

.88473 

1 . 1 303 

. 74896 

.5 

.6 

.66393 

.88784 

1.1263 

.74780 

.4 

.7 

. 66523 

. 89097 

1.1224 

.74664 

.3 

.8 

. 66653 

.89410 

1.1184 

.74548 

.2 

.9 

. 66783 

.89725 

1.1145 

.74431 

.1 

42.0 

.66913 

. 90040 

1.1106 

.74314 

48.0 

.1 

. 67043 

.90357 

1.1067 

.74198 

.9 

.2 

.67172 

.90674 

1 . 1 028 

.74080 

.8 

.3 

.67301 

.90993 

1 . 0990 

.73963 

.7 

.4 

.67430 

.91313 

1 .0951 

. 73846 

.6 

.5 

.67559 

.91633 

1 .0913 

. 73728 

.5 

.6 

. 67688 

.91955 

1 . 0875 

.73610 

.4 

.7 

.67816 

. 92277 

1 .0837 

.73491 

.3 

.8 

.67944 

. 92601 

1 . 0799 

. 73373 

.2 

.9 

. 68072 

. 92926 

1 . 0761 

.73254 

.1 

43.0 

.68200 

.93252 

1 . 0724 

.73135 

47.0 

.1 

. 68327 

.93578 

1 . 0686 

.73016 

.9 

.2 

. 68455 

. 93906 

1 . 0649 

.72897 

.8 

.3 

.68582 

.94235 

1 .0612 

.72777 

.7 

.4 

. 68709 

.94565 

1 . 0575 

. 72657 

.6 

.5 

.68835 

. 94896 

1 . 0538 

. 72537 

.5 

.6 

.68962 

.95229 

1 . 0501 

.72417 

.4 

.7 

. 69088 

. 95562 

1 . 0464 

.72297 

.3 

.8 

.69214 

.95897 

1 .0428 

.72176 i 

.2 

.9 

. 69340 

.96232 

1 . 0392 

.72055 I 

.1 

44.0 

.69466 

. 96569 

1.0355 

.71934 

46.0 

.1 

.69591 

. 96907 

1 .0319 

.71813 

.9 

.2 

.69717 

. 97246 

1 . 0283 

.71691 

.8 

.3 

. 69842 

.97586 

1 . 0247 

.71569 

.7 

.4 

. 69966 

.97927 

1.0212 

.71447 

.6 

.5 

. 70091 

.98270 

1 .0176 

.71325 

.5 

.6 

.70215 

.98613 

1 .0141 

.71203 

.4 

.7 

.70339 

. 98958 

1 .0105 

.71080 

.3 

.8 

. 70463 

. 99304 

1 . 0070 

. 70957 

.2 

.9 

. 70587 

. 99652 

1 . 0035 

. 70834 

.1 

45.0 

.70711 

1 . 00000 

1.0000 

.70711 

45.0 


Cos 

Ctn 

Tan 

Sin 1 

Deg. 


Sin 


Ctn 


Tan 
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Table XB 

TRIGONOMETRIC FUNCTIONS IN RADIAN MEASURE 


Rad 

Sin 

Tan 

Ctn 

Cos 

.00 

.0000 

.0000 


1 . 0000 

.01 

.0100 

.0100 

99.997 

1 . 0000 

.02 

.0200 

.0200 

49.993 

.9998 

.03 

.0300 

.0300 

33.323 

.9996 

.04 

.0400 

.0400 

24.987 

.9992 

.05 

.0300 

.0500 

19.983 

.9988 

.06 

.0600 

.0601 

16.647 

.9982 


.0699 

.0701 

14.262 

.9976 


.0799 

.0802 

12.473 

.9968 

mm 

.0899 

.0902 

11.081 

.9960 


.0998 

.1003 

9.967 

.9950 


.1098 

.1104 

9.054 

.9940 


.1197 

.1206 

8.293 

.9928 


.1296 

.1307 

7.649 

.9916 

K| 

,1395 

.1409 

7.096 

.9902 

.16 

.1494 

.1511 

6.617 

.9888 

.16 

.1693 

.1614 

6.197 

.9872 

.17 

.1692 

.1717 

5.826 

.9856 

.18 

.1790 

.1820 

5.495 

.9838 

.19 

.1889 

.1923 

5.200 

.9820 

.20 

.1987 

.2027 

4.933 

.9801 

.21 

.2085 

.2131 

4.692 

.9780 

.22 

.2182 

.2236 

4.472 

.9759 

.23 

.2280 

.2341 

4.271 

.9737 

. 24 

.2377 

.2447 

4.086 

.9713 

.25 

.2474 

.2553 

3.916 

.9689 

.26 

.2571 

.2660 

3.759 

.9664 

.27 

. 2667 

.2768 

3.613 

.9638 

.28 

. 2764 

.2876 

3.478 

.9611 

.29 

.2860 

.2984 

3.351 

.9582 

.30 

.2955 

.3093 

3.233 

.9553 

.31 

.3051 

.3203 

3.122 

.9523 

.32 

.3146 

.3314 

3.018 

.9492 

.33 

.3240 

.3425 

2.920 

.9460 

.34 

.3335 

.3537 

2.827 

.9428 

.35 

.3429 

.3650 

2.740 

.9394 

.36 

.3523 

.3764 

2.657 

.9359 

.37 

.3616 

.3879 

2.578 

.9323 

.38 

.3709 

.3994 

2.504 

.9287 

.39 

.3802 

.4111 

2.433 

.9249 

‘ .40 

.3894 

.4228 

2.365 

.9211 

.41 

.3986 

.4346 

2.301 

.9171 

.42 

.4078 

.4466 

2.239 

.9131 

.43 

.4169 

.4586 

2.180 

.9090 

.44 

.4259 

.4708 

2.124 

.9048 

.45 

.4350 

.4831 

2.070 

.9004 

.46 

.4439 

.4954 

2.018 

.8961 

.47 

.4529 

.5080 

1 .969 

.8916 

.48 

.4618 

.5206 

1 .921 

.8870 

.49 

.4706 

.5334 

1 .875 

.8823 


Rad 

Sin 

Tan 

Ctn 

Cos 

.50 

.4794 

.5463 

1.830 

.8776 

.51 

.4882 

.5594 

1 .788 

.8727 

.52 

.4969 

.5726 

1 .747 

.8678 

.53 

.5055 

.5859 

1.707 

.8628 

.54 

.5141 

. 5994 

1.668 

.8577 

.55 

.5227 

.6131 

1 .631 

.8525 

.56 

.5312 

.6269 

1.595 

.8473 

.57 

.5396 

.6410 

1.560 

.8419 

.58 

.5480 

.6552 

1.526 

.8365 

.59 

.5564 

.6696 

1.494 

.8309 

.60 

.5646 

.6841 

1.462 

.8253 

.61 

.5729 

.6989 

1.431 

.8196 

.62 

.5810 

.7139 

1 .401 

.8139 

.63 

.5891 

.7291 

1.372 

.8080 

.64 

.5972 

.7445 

1.343 

.8021 

.65 

.6052 

.7602 

1.315 

.7961 

.66 

.6131 

.7761 

1 .288 

.7900 

.67 

.6210 

.7923 

1.262 

.7838 

.68 

.6288 

.8087 

1.237 

.7776 

.69 

.6365 

.8253 

1.212 

.7712 

.70 

.6442 

.8423 

1.187 

.7648 

.71 

.6518 

.8595 

1.163 

.7584 

.72 

.6594 

.8771 

1.140 

.7518 

.73 

.6669 

.8949 

1.117 

.7452 

.74 

.6743 

.9131 

1.095 

.7385 

.75 

.6816 

.9316 

1.073 

.7317 

.76 

.6889 

.9505 

1.052 

.7248 

.77 

.6961 

.9697 

1 .031 

.7179 

.78 

.7033 

.9893 

1 .011 

.7109 

.79 

.7104 

1 .009 

.9908 

.7038 

.80 

.7174 

1 .030 

.9712 

- .6967 

.81 

.7243 

1 .050 

.9520 

.6895 

.82 

.7311 

1 .072 

.9331 

.6822 

.83 

.7379 

1 .093 

.9146 

.6749 

.84 

.7446 

1 .116 

.8964 

.6675 

.85 

.7513 

1 .138 

.8785 

.6600 

.86 

.7578 

1 .162 

.8609 

.6524 

.87 

.7643 

1 .185 

.8437 

.6448 

.88 

.7707 

1 .210 

.8267 

.6372 

.89 

.7771 

1 .235 

.8100 

.6294 

.90 

.7833 

1 .260 

.7936 

.6216 

.91 

.7895 

1 .286 

.7774 

.6137 

.92 

.7956 

1 .313 

.7615 

.6058 

.93 

.8016 

1 .341 

.7458 

.5978 

.94 

.8076 

1.369 

.7303 

.5898 

.95 

.8134 

1.398 

.7151 

.5817 

.96 

.8192 

1 .428 

.7001 

.5735 

.97 

.8249 

1 .469 

.6853 

.5653 

.98 

.8305 

1 .491 

.6707 

.5570 

.99 

.8360 

1.524 

.6563 

.5487 


.50 


4794 .5463 1.830 .8776 


1.00 


8415 1.557 .6421 .5403 
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TRIGONOMETRIC FUNCTIONS IN RADIAN MEASURE 


Rad 

Sin 

Tan 

Ctn 

Cos 



Sin Tan Ctn Cos 

1.00 

.8415 

1.557 

.6421 

.5403 


1.30 

.9636 

3.602 

2776 

.2675 

1.01 

.8468 

1.592 

.6281 

.5319 


1.31 

.9662 

3.747 

2669 

.2579 

1.02 

.8521 

1.628 

.6142 

.5234 


1 .32 

.9687 

3.903 

2562 

.2482 

1.03 

.8573 

1.665 

.6005 

.5148 


1.33 

.9711 

4.072 

2456 

.2385 

1 .04 

.8624 

1 .'704 

.5870 

.5062 


1.34 

.9735 

4.256 

2350 

.2288 

1 .05 

.8674 

1.743 

.5736 

.4976 


1.35 

.9757 

4.455 

2245 

.2190 

1 .06 

.8724 

1.784 

.5604 

.4889 


1.36 

.9779 

4.673 

2140 

.2092 

1 .07 

.8772 

1.827 

.5473 

.4801 


1.37 

.9799 

4.913 

2035 

1994 

1.08 

.8820 

1 .871 

.5344 

.4713 


1.38 

.9819 

5.177 

1931 

.1896 

1.09 

.8866 

1.917 

.5216 

.4625 


1.39 

.9837 

5.471 

1828 

.1798 

1.10 

.8912 

1.965 

.5090 

.4536 


1.40 

.9854 

5.798 

1725 

.1700 

1.11 

.8957 

2.014 

.4964 

.4447 


1 .41 

.9871 

6.165 

.1622 

.1601 

1.12 

.9001 

2.066 

.4840 

.4357 


1.42 

.9887 

6.581 

1519 

1502 

1.13 

.9044 

2.120 

.4718 

.4267 


1.43 

.9901 

7.055 

.1417 

.1403 

1.14 

.9086 

2.176 

.4596 

.4176 


1 .44 

.9915 

7.602 

.1315 

.1304 

1.15 

.9128 

2.234 

.4475 

.4085 


1 .45 

.9927 

8.238 

.1214 

.1205 

1.16 

.9168 

2.296 

.4356 

.3993 


1.46 

.9939 

8.989 

.1113 

.1106 

1.17 

.9208 

2.360 

.4237 

.3902 


1.47 

.9949 

9.887 

.1011 

.1006 

1.18 

.9246 

2.427 

.4120 

.3809 


1.48 

.9959 

10.983 

.0910 

.0907 

1.19 

.9284 

2.498 

.4003 

.3717 


1 .49 

.9967 

12.350 

.0810 

.0807 

1.20 

.9320 

2.572 

.3888 

.3624 


1.50 

.9975 

14.101 

.0709 

.0707 

1 .21 

,9356 

2.650 

.3773 

.3530 


1 .51 

.9982 

16.428 

.0609 

.0608 

1.22 

.9391 

2.733 

.3659 

.3436 


1.52 

.9987 

19.670 

.0508 

.0508 

1 .23 

.9425 

2.820 

.3546 

.3342 


1.53 

.9992 

24.498 

.0408 

.0408 

1.24 

.9458 

2.912 

.3434 

.3248 


1.54 

.9995 

32 . 461 

.0308 

.0308 

1.25 

.9490 

3.010 

.3323 

.31 53 


1.55 

.9998 

48.078 

.0208 

.0208 

1,26 

.9521 

3.113 

,3212 

,3058 


1.56 

.9999 

92 . 620 

.0108 

.0108 

1.27 

.9551 

3.224 

.3102 

.2963 


1.57 

1 .0000 

1255.8 

. 0008 

.0008 

1.28 

.9580 

3.341 

.2993 

.2867 


1.58 

1 . 0000 

—108.65 — 

.0092 — 

.0092 

1 .29 

.9608 

3.467 

.2884 

.2771 


1.59 

.9998 

—52.067 — 

.0192 — 

.0192 

1 .30 

,9636 

3.602 

.2776 

.2675 


1.60 

* .9996 

—34.233 — 

.0292 — 

.0292 


TT radians = 180® TT = 3.14159265 

1 radian = 5n7'44" .806 = 57®. 2957795 
3600" = 60' = r = .01745329 radian 


Table XII 

RADIANS TO DEGREES, MEVUTES AND SECONDS 


Radians 


Tenths 

Hundredths 

Thousandths 

Ten- 

thousandths 

57®17'44" 

.8 

5®43'46".5 

0®34'22".6 

0® 3'26".3 

0®0'20".6 

114®35'29" 

.6 

11°27'33".0 

1® 8'45".3 

0° 6'52".5 

0®0'41".3 

171®53'14" 

.4 

17®iri9".4 

1®43'07".9 

0°10'18".8 

0°1'01".9 

229®10'59" 

.2 

22®55'05".9 

2®17'30".6 

0®13'45".1 

0®r22" 5 ‘ 

286®28'44" 

.0 

28®38'52".4 

2®5r53".2 

0®17'11".3 

0®1'43".1 

343®46'28" 

.8 

34°22'38".9 

3®26'15".9 

0®20'37".6 

0®2'03".8 

0®2'24".4 

401® 4'13" 

.6 

40® 6'25".4 

4® 0'38".5 

0®24'03".9 

458®21 '58" , 

.4 

46®50'11".8 

4®35'01".2 

0®27'30".1 

0®2'45".0 

515°39'43". 

.3 

5l®33'58".3 

5® 9'23".8 

0®30'56".4 

0®3'05" . 6 














Table XIII 

SQUARES, CUBES, SQUARE ROOTS, AND 
CUBE ROOTS 



1 1 1 1.000000 3.162278 1.000000 2.154435 4.641 589 

2 4 8 1.414 214 4.472 136 1.259 921 2.714 418 5.848 035 

3 9 27 1.732 051 5.477 226 1.442 250 3.107 233 6.694 330 

4 16 64 2.000 000 6.324 555 1.587 401 3.419 952 7.368 063 

6 25 125 2.236 068 7.071 068 1.709 976 3.684 031 7.937 005 

.6 36 216 2.449490 7.745967 1.817121 3.914868 8.434327 

7 49 343 2.645751 8.366600 1.912931 4.121 285 8.879040 

8 64 512 2.828 427 8.944 272 2.000 000 4.308 869 9.283 178 

9 81 729 3.000 000 9.486 833 2.080 084 4.481 405 9.654 894 

10 100 1 000 3.162 278 10.000 00 2.154 435 4.641 589 10.000 00 

11 121 1 331 3.316 625 10.488 09 2.223 980 4.791 420 10.322 80 

12 144 1 728 3.464 102 10.954 45 2.289 428 4.932 424 10.626 59 

13 169 2 197 3.605 551 11.401 75 2.351 335 5.065 797 10.913 93 

14 196 2744 3741 657 11.83216 2.410142 5.192494 11.18689 

16 225 3 375 3 872 983 12.247 45 2.466 212 5.313 293 11.447 14 

16 256 4 096 4.000 000 12.649 11 2.519 842 5.428 835 11.696 07 

17 289 4913 4.123106 13.03840 2.571 282 5.539658 11.93483 

18 324 5 832 4.242 641 13.416 41 2.620 741 5.646 216 12.164 40 

19 361 6 859 4.358 899 13.784 05 2.668 402 5.748 897 12.385 62 

20 400 8 000 4.472 136 14.142 14 2.714 418 5.848 035 12.599 21 

21 441 9 261 4.582 576 14.491 38 2.758 924 5.943 922 12.805 79 

22 484 10 648 4.690 416 14.832 40 2.802 039 6.036 811 13.005 91 

23 529 12 167 4.795 832 15.165 75 2.843 867 6.126 926 13.200 06 

24 576 13 824 4.898 979 15.491 93 2.884 499 6.214 465 13.388 66 

25 625 15 625 5.000 000 15.811 39 2.924 018 6.299 605 13.572 09 

26 676 1 7 576 5.099 020 1 6.124 52 2.962 496 6.382 504 13.750 69 

27 729 19 683 5.196 152 16.431 68 3.000 000 6.463 304 13.924 77 

28 784 21 952 6.291 603 16.733 20 3.036 589 6.542 133 14.094 60 

29 841 24389 5.385165 17.02939 3.072317 6.619106 14.26043 

30 900 27 000 5.477 226 17.320 51 3.107 233 6.694 330 14.422 50 

31 961 29 791 5.567 764 17.606 82 3.141 381 6.767 899 14.581 00 

32 1 024 32 768 5.656 854 17.888 64 3.174 802 6.839 904 14.736 13 

33 1 089 35 937 5.744 563 18.165 90 3.207 534 6.910 423 14.888 06 

34 1 156 39 304 6.830 952 18.439 09 3.239 612 6.979 532 15.036 95 

35 1 225 42 875 5.916 080 18.708 29 3.271 066 7.047 299 15.182 94 

36 1 296 46 656 6.000 000 18.973 67 3.301 927 7.113 787 15.326 19 

37 1 369 50 653 6.082 763 19.235 38 3.332 222 7.179 054 15.466 80 

38 1 444 54 8:2 6.164 414 19.493 59 3.361 975 7.243 156 15.604 91 

39 1 521 59 319 6.244 998 19.748 42 3.391 211 7.306 144 15.740 61 

40 1 600 64 000 6.324 555 20.000 00 3.419 952 7.368 063 15.874 01 

41 f 1 681 68 921 6.403 124 20.248 46 3.448 217 7.428 959 16.005 21 

42 1 764 74 088 6.480 741 20.493 90 3.476 027 7.488 872 16.134 29 

43 1 849 79 507 6.557 439 20.736 44 3.503 398 7.547 842 16.261 33 

44 1 936 85 184 6.633 250 20.976 18 3.530 348 7.605 905 16.386 43 

45 2 025 91 125 6.708 204 21.213 20 3.556 893 7.663 094 16.509 64 

46 2 116 97 336 6.782 330 21.447 61 3.583 048 7.719 443 16.631 03 

47 2 209 103 823 6.855 655 21.679 48 3.608 826 7.774 980 16.750 69 

48 2 304 110 592 6.928 203 21.908 90 3.634 241 7.829 735 16.868 65 

49 2 401 117 649 7.000 000 22.135 94 3.659 306 7.883 735 16.984 99 
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Pagm 20>- 


SQUARES, CUBES, SQUARE ROOTS, AND 
CUBE ROOTS 


n 



n» 


\/ l ^ 


- 

-^lOn 

v^ioo 

n 

50 

2 

500 

125 000 

7.071 

068 

22.360 

68 

3.684 

031 

7.937 

005 

17.099 

76 

51 

2 

601 

132 651 

7.141 

428 

22.583 

18 

3.708 

430 

7.989 

570 

17.213 

01 

52 

2 

704 

140 608 

7.211 

103 

22.803 

51 

3.732 

511 

8.041 

452 

17.324 

78 

53 

2 

809 

148 877 

7.280 

110 

23.021 

73 

3.756 

286 

8.092 

672 

17.435 

13 

54 

2 

916 

157 464 

7.348 

469 

23.237 

90 

3.779 

763 

8.143 

253 

17.544 

11 

55 

3 

025 

166 375 

7.416 

198 

23.452 

08 

3.802 

952 

8.193 

213 

17.651 

74 

56 

3 

136 

175 616 

7.483 

315 

23.664 

32 

3.825 

862 

8.242 

571 

17.758 

08 

57 

3 

249 

185 193 

7.549 

834 

23.874 

67 

3.848 

501 

8.291 

344 

17.863 

16 

58 

3 

364 

195 112 

7.615 

773 

24.083 

19 

3.870 

877 

8.339 

551 

17.967 

02 

59 

3 

481 

205 379 

7.681 

146 

24.289 

92 

3.892 

996 

8.387 

207 

18.069 

69 

60 

3 

600 

216 000 

7.745 

967 

24.494 

90 

3.914 

868 

8.434 

327 

18.171 

21 

61 

3 

721 

226 981 

7.810 

250 

24.698 

18 

3.936 

497 

8.480 

926 

18.271 

60 

62 

3 

844 

238 328 

7.874 

008 

24.899 

80 

3.957 

892 

8.527 

019 

18.370 

91 

63 

3 

969 

250 047 

7.937 

254 

25.099 

80 

3.979 

057 

8.572 

619 

18.469 

15 

64 

4 

096 

262 144 

8.000 

000 

25.298 

22 

4.000 

000 

8.617 

739 

18.566 

36 

65 

4 

225 

274 625 

8.062 

258 

25.495 

10 

4.020 

726 

8.662 

391 

18.662 

56 

1 66 

4 

356 

287 496 

8.124 

038 

25.690 

47 

4.041 

240 

8.706 

588 

18.757 

77 

67 

4 

489 

300 763 

8.185 

353 

25.884 

36 

4.061 

548 

8.750 

340 

18.852 

04 

68 

4 

624 

314 432 

8.246 

211 

26.076 

81 

4.081 

655 

8.793 

659 

18.945 

36 

69 

4 

761 

328 509 

8.306 

624 

26.267 

85 

4.101 

566 

8.836 

556 

19.037 

78 

70 

4 

900 

343 000 

8.366 

600 

26.457 

51 

4.121 

285 

8.879 

040 

19.129 

31 

71 

5 

041 

357 911 

8.426 

150 

26.645 

83 

4.140 

818 

8.921 

121 

19.219 

97 

72 

5 

184 

373 248 

8.485 

281 

26.832 

82 

4.160 

168 

8.962 

809 

19.309 

79 

73 

5 

329 

389 017 

8.544 

004 

27.018 

51 

4.179 

339 

9.004 

113 

19.398 

77 

74 

5 

476 

405 224 

8.602 

325 

27.202 

94 

4.198 

336 

9.045 

042 

19.486 

95 

75 

5 

625 

421 875 

8.660 

254 

27.386 

13 

4.217 

163 

9.085 

603 

19.574 

34 

76 

5 

776 

438 976 

8.717 

798 

27 . 568 

10 

4.235 

824 

9.125 

805 

19.660 

95 

77 

5 

929 

456 533 

8.774 

964 

27.748 

87 

4.254 

321 

9.165 

656 

19.746 

81 

78 

6 

084 

474 552 

8.831 

761 

27.928 

48 

4.272 

659 

9.205 

164 

19.831 

92 

79 

6 

241 

493 039 

8.888 

194 

28.106 

94 

4.290 

840 

9.244 

335 

19.916 

32 

80 

6 

400 

512 000 

8.944 

272 

28.284 

27 

4.308 

869 

9.283 

178 

20.000 

00 

81 

6 

561 

531 441 

9.000 

000 

28.460 

50 

4.326 

749 

9.321 

698 

20.082 

99 

82 

6 

724 

551 368 

9.055 

385 

28.635 

64 

4.344 

481 

9.359 

902 

20.165 

30 

83 

6 

889 

571 787 

9.110 

434 

28.809 

72 

4.362 

071 

9.397 

796 

20.246 

94 

84 

7 

056 

592 704 

9.165 

151 

28.982 

75 

4.379 

519 

9.435 

388 

20.327 

93 

85 

7 

225 

614 125 

9.219 

544 

29.154 

76 

4.396 

830 

9.472 

682 

20.408 

28 

86 

7 

396 

636 056 

9.273 

618 

29.325 

76 

4.414 

005 

9.509 

685 

20.488 

00 

87 

7 

569 

658 503 

9.327 

379 

29.495 

76 

4.431 

048 

9.546 

403 

20.567 

10 

88 

7 

744 

681 472 

9.380 

832 

29.664 

79 

4.447 

960 

9.582 

840 

20.645 

60 

89 

7 

921 

704 969 

9.433 

981 

29.832 

87 

4.464 

745 

9.619 

002 

20.723 

51 

90 

8 

100 

729 000 

9.486 

833 

30.000 

00 

4.481 

405 

9.654 

894 

20.800 

84 

91 

8 

281 

753 571 

9.539 

392 

30.166 

21 

4.497 

941 

9.690 

521 

20.877 

59 

92 

8 

464 

778 688 

9.591 

663 

30.331 

50 

4.514 

357 

9.725 

888 

20.953 

79 

93 

8 

649 

804 357 

9.643 

651 

30.495 

90 

4.530 

655 

9.761 

000 

21.029 

44 

94 

8 

836 

830 584 

9.695 

360 

30.659 

42 

4.546 

836 

9.795 

861 

21.104 

54 

95 

9 

025 

857 375 

9.746 

794 

30.822 

07 

4.562 

903 

9.830 

476 

21.179 

12 

96 

9 

216 

884 736 

9.797 

959 

30.983 

87 

4.578 

857 

9.864 

848 

21 . 253 

17 

97 

9 

409 

912 673 

9.848 

858 

31.144 

82 

4.594 

701 

9.898 

983 

21 . 326 

71 

98 

9 

604 

941 1 S 2 

9.899 

495 

31.304 

95 

4.610 

436 

9.932 

884 

21 . 399 

75 

99 

9 

801 

970 299 

9 949 

874 

31 . 464 

27 

4.626 

065 

9.966 

555 

21.472 

29 





SQUARES, CUBES, SQUARE ROOTS, AND 
CUBE ROOTS 


n 





VT 

\/ lOn 


n 

^ lOrt 

lOOn 

100 

10 000 

1 

000 

000 

10.000 

00 

31 .622 

78 

4.641 

589 

10.000 

00 

21 . 544 

35 

101 

10 201 

1 

030 

301 

10.049 

88 

31 .780 

50 

4.657 

010 

10.033 

22 

21 .615 

92 

102 

10 404 

1 

061 

208 

10.099 

50 

31 .937 

44 

4.672 

329 

10.066 

23 

21 . 687 

03 

103 

10 609 

1 

092 

727 

10.148 

89 

32.093 

61 

4.687 

548 

10.099 

02 

21.757 

67 

104 

10 816 

1 

124 

864 

10.198 

04 

32.249 

03 

4.702 

669 

10.131 

59 

21 . 827 

86 

105 

11 025 

1 

157 

625 

10.246 

95 

32.403 

70 

4.717 

694 

10.163 

96 

21 .897 

60 

106 

11 236 

1 

191 

016 

10.295 

63 

32.557 

64 

4.732 

623 

10.196 

13 

21 .966 

89 

107 

11 449 

1 

225 

043 

10.344 

08 

32.710 

85 

4.747 

459 

10.228 

09 

22.035 

75 

108 

11 664 

1 

259 

712 

10.392 

30 

32.863 

35 

4.762 

203 

10.259 

86 

22. 104 

19 

109 

11 881 

1 

295 

029 

10.440 

31 

33.015 

15 

4.776 

856 

10.291 

42 

22.172 

20 

110 

12 100 

1 

331 

000 

10.488 

09 

33.166 

25 

4.791 

420 

10.322 

80 

22.239 

80 

111 

12 321 

1 

367 

631 

10.535 

65 

33.316 

66 

4.805 

896 

10.353 

99 

22.306 

99 

112 

12 544 

1 

404 

928 

10.583 

01 

33.466 

40 

4.820 

285 

10.384 

99 

22.373 

78 

113 

12 769 

1 

442 

897 

10.630 

15 

33.615 

47 

4.334 

588 

10.415 

80 

22.440 

17 

114 

12 996 

1 

481 

544 

10.677 

08 

33.763 

89 

4.848 

808 

10.446 

44 

22.506 

17 

115 

13 225 

1 

520 

875 

10.723 

81 

33.911 

65 

4.862 

944 

10.476 

90 

22.571 

79 

116 

13 456 

1 

560 

896 

10.770 

33 

34.058 

77 

4.876 

999 

10.507 

18 

22.637 

02 

117 

13 689 

1 

601 

613 

10.816 

65 

34.205 

26 

4.890 

973 

10.537 

28 

22.701 

89 

118 

13 924 

1 

643 

032 

10.862 

78 

34.351 

13 

4.904 

868 

10.567 

22 

22.766 

38 

119 

14 161 

1 

685 

159 

10.908 

71 

34.496 

38 

4.918 

685 

10.596 

99 

22.830 

51 

120 

14 400 

1 

728 

000 

10.954 

45 

34.641 

02 

4.932 

424 

10.626 

59 

22.894 

28 

121 

14 641 

1 

771 

561 

11.000 

00 

34.785 

05 

4.946 

087 

10.656 

02 

22.957 

70 

122 

14 884 

1 

815 

848 

11.045 

36 

34.928 

50 

4.959 

676 

10.685 

30 

23.020 

78 

123 

15 129 

1 

860 

867 

11.090 

54 

35.071 

36 

4.973 

190 

10.714 

41 

23.083 

50 

124 

15 376 

1 

906 

624 

11,135 

53 

35.213 

63 

4.986 

631 

10.743 

37 

23.145 

89 

125 

15 625 

1 

953 

125 

11.180 

34 

35.355 

34 

5.000 

000 

10.772 

17 

23.207 

94 

126 

15 876 

2 

000 

376 

11.224 

97 

35.496 

48 

5.013 

298 

10.800 

82 

23.269 

67 

127 

16 129 

2 

048 

383 

11.269 

43 

35.637 

06 

5.026 

526 

10.829 

32 

23.331 

07 

128 

16 384 

2 

097 

152 

11.313 

71 

35.777 

09 

5.039 

684 

10.857 

67 

23.392 

14 

129 

16 641 

2 

146 

689 

11.357 

82 

35.916 

57 

5.052 

774 

10.885 

87 

23.452 

90 

130 

16 900 

2 

197 

000 

11,401 

75 

36.055 

51 

5.065 

797 

10.913 

93 

23.513 

35 

131 

17 161 

2 

248 

091 

11.445 

52 

36.193 

92 

5.078 

753 

10.941 

84 

23.573 

48 

132 

17 424 

2 

299 

968 

11.489 

13 

36.331 

80 

5.091 

643 

10.969 

61 

23.633 

32 

133 

17 689 

2 

352 

637 

11.532 

56 

36.469 

17 

5.104 

469 

10.997 

24 

23.692 

85 

134 

17 956 

2 

406 

104 

11.575 

84 

36.606 

01 

5.117 

230 

11 . 024 

74 

23.752 

08 

135 

18 225 

2 

460 

375 

11.618 

95 

36.742 

35 

5.129 

928 

11.052 

09 

23.811 

02 

136 

18 496 

2 

515 

456 

11.661 

90 

36.878 

18 

5.142 

563 

11.079 

32 

23.869 

66 

137 

18 769 

2 

571 

353 

11.704 

70 

37.013 

51 

5.155 

137 

11.106 

41 

23.928 

03 

138 

19 044 

2 

628 

072 

11.747 

34 

37.148 

35 

5.167 

649 

11.133 

36 

23.986 

10 

139 

19 321 

2 

685 

619 

11.789 

83 

37.282 

70 

5.180 

101 

11.160 

19 

24.043 

90 

140 

19 600 

2 

744 

000 

11.832 

16 

37.416 

57 

5.192 

494 

11.186 

89 

24.101 

42 

141 

19 881 

2 

803 

221 

11.874 

34 

37.549 

97 

5.204 

828 

11 .213 

46 

24.158 

67 

142 

20 164 

2 

863 

288 

11.916 

38 

37.682 

89 

5.217 

103 

11.239 

91 

24.215 

65 

143 

20 449 

2 

924 

207 

11.958 

26 

37.815 

34 

5.229 

322 

11.266 

23 

24.272 

36 

144 

20 736 

2 

985 

984 

12.000 

00 

37.947 

33 

5.241 

483 

11.292 

43 

24.328 

81 

145 

21 025 

3 

048 

625 

12.041 

59 

38.078 

87 

5.253 

588 

11 .318 

51 

24.384 

99 

146 

21 316 

3 

112 

136 

12.083 

05 

38.209 

95 

6.265 

637 

11.344 

47 

24.440 

92 

147 

21 609 

3 

176 

523 

12.124 

36 

38.340 

58 

5.277 

632 

11.370 

31 

24.496 

60 

148 

21 904 

3 

241 

792 

12.165 

53 

38.470 

77 

5.289 

572 

11.396 

04 

24.552 

02 

149 

22 201 

3 

307 

949 

12.206 

56 

38.600 

52 

5.301 

459 

11.421 

65 

24.607 

19 
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\/n 

\/l0n 

n 

lOn 

lOOn 

150 

22 500 

3 

375 

000 

12.247 45 

38.729 83 

5.313 293 

11.447 14 

24.662 12 

151 

22 801 

3 

442 

951 

12.288 21 

38.858 72 

5.325 074 

11.472 52 

24.716 80 

152 

23 104 

3 

511 

808 

12.328 83 

38.987 18 

5.336 803 

11.497 79 

24.771 25 

153 

23 409 

3 

581 

577 

12.369 32 

39.115 21 

5.348 481 

11.522 95 

24.825 45 

154 

23 716 

3 

652 

264 

12.409 67 

39.242 83 

5.360 108 

11.548 00 

24.879 42 

155 

24 025 

3 

723 

875 

12.449 90 

39.370 04 

5.371 685 

11.572 95 

24.933 15 

156 

24 336 

3 

796 

416 

12.490 00 

39.496 84 

5.383 213 

11.597 78 

24.986 66 

157 

24 649 

3 

869 

893 

12.529 96 

39.623 23 

5.394 691 

11.622 51 

25.039 94 

158 

24 964 

3 

944 

312 

12.569 81 

39.749 21 

5.406 120 

11.647 13 

25.092 99 

159 

25 281 

4 

019 

679 

12.609 52 

39.874 80 

5.417 502 

11.671 65 

25.145 81 

160 

25 600 

4 

096 

000 

12.649 11 

40.000 00 

5.428 835 

11.696 07 

25.198 42 

161 

25 921 

4 

173 

281 

12.688 58 

40.124 81 

5.440 122 

11.720 39 

25.250 81 

162 

26 244 

4 

251 

528 

12.727 92 

40.249 22 

5.451 362 

11.744 60 

25.302 98 

163 

26 569 

4 

330 

747 

12.767 15 

40.373 26 

5.462 556 

11.768 72 

25.354 94 

164 

26 896 

4 

410 

944 

12.806 25 

40.496 91 

5.473 704 

11.792 74 

25.406 68 

165 

27 225 

4 

492 

125 

12.845 23 

40.620 19 

5.484 807 

11.816 66 

25.458 22 

166 

27 556 

4 

574 

296 

12.884 10 

40.743 10 

5.495 865 

11.840 48 

25.509 54 

167 

27 889 

4 

657 

463 

12.922 85 

40.865 63 

5.506 878 

11.864 21 

25.560 67 

168 

28 224 

4 

741 

632 

12.961 48 

40.987 80 

5.517 848 

11.887 84 

25.611 58 

169 

28 561 

4 

826 

809 

13.000 00 

41.109 61 

5.528 775 

11.911 38 

25.662 30 

170 

28 900 

4 

913 

000 

13.038 40 

41.231 06 

5.539 658 

11.934 83 

25.712 82 

171 

29 241 

5 

000 

211 

13.076 70 

41.352 15 

5.550 499 

11.958 19 

25.763 13 

172 

29 584 

5 

008 

448 

13.114 88 

41 .472 88 

5.561 298 

11.981 45 

25.813 26 

173 

29 929 

5 

177 

717 

13.152 95 

41.593 27 

5.572 055 

12.004 63 

25.863 19 

174 

30 276 

5 

268 

024 

13.190 91 

41.713 31 

5.582 770 

12.027 71 

25.912 92 

175 

30 625 

5 

359 

375 

13.228 76 

41.833 00 

5.593 445 

12.050 71 

25.962 47 

176 

30 976 

5 

451 

776 

13.266 50 

41.952 35 

5.604 079 

12.073 62 

26.011 83 

177 

31 329 

5 

545 

233 

13.304 13 

42.071 37 

5.614 672 

12.096 45 

26.061 00 

178 

31 684 

5 

639 

752 

13.341 66 

42.190 05 

5.625 226 

12.119 18 

26.109 99 

179 

32 041 

5 

735 

339 

13.379 09 

42.308 39 

5.635 741 

12.141 84 

26.158 79 

180 

32 400 

5 

832 

000 

13.416 41 

42.426 41 

5.646 216 

12.164 40 

26.207 41 

181 

32 761 

5 

929 

741 

13.453 62 

42.544 09 

5.656 653 

12.186 89 

26.255 86 

182 

33 124 

6 

028 

568 

13.490 74 

42.661 46 

5.667 051 

12.209 29 

26.304 12 

183 

33 489 

6 

128 

487 

13.527 75 

42.778 50 

5.677 411 

12.231 61 

26.352 21 

184 

33 856 

6 

229 

504 

13.564 66 

42.895 22 

5.687 734 

12.253 85 

26.400 12 

185 

34 225 

6 

331 

625 

13.601 47 

43.011 63 

5.698 019 

12.276 01 

26.447 86 

186 

34 596 

6 

434 

856 

13.638 18 

43.127 72 

5.708 267 

12.298 09 

26.495 43 

187 

34 969 

6 

539 

203 

13.674 79 

43.243 50 

5.718 479 

12.320 09 

26.542 83 

188 

35 344 

6 

644 

672 

13.711 31 

43.358 97 

5.728 654 

12.342 01 

26.590 06 

189 

35 721 

6 

751 

269 

13.747 73 

43.474 13 

5.738 794 

12.363 86 

26.637 12 

190 

36 100 

6 

859 

000 

13.784 05 

43.588 99 

5.748 897 

12.385 62 

26.684 02 

191 

36 481 

6 

967 

871 

13.820 27 

43.703 55 

5.758 965 

12.407 31 

26.730 75 

192 

36 864 

7 

077 

888 

13.856 41 

43.817 80 

5.768 998 

12.428 93 

26.777 32 

193 

37 249 

7 

189 

057 

13.892 44 

43.931 77 

5.778 997 

12.450 47 

26.823 73 

194 

37 636 

7 

301 

384 

13.928 39 

44.045 43 

5.788 960 

12.471 94 

26.869 97 

195 

38 025 

7 

414 

875 

13.964 24 

44.158 80 

5.798 890 

12.493 33 

26,916 06 

196 

38 416 

7 

529 

536 

14.000 00 

44.271 89 

5.808 786 

12.514 65 

26.961 99 

197 

38 809 

7 

645 

373 

14.035 67 

44.384 68 

5.818 648 

12.535 90 

27.007 77 

198 

39 204 

7 

762 

392 

14.071 25 

44.497 19 

5.828 477 

12.557 07 

27.053 39 

199 

39 601 

7 

880 

599 

14.106 74 

44.609 42 

5.838 272 

12.578 18 

27.098 86 
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-> 

y lOn 

-^lOOn 

200 

40 

000 

8 

000 

000 

14 

.142 

14 

44 

.721 

36 

5 

.848 

035 

12 

.599 

21 

27 

.144 

18 

201 

40 

401 

8 

120 

601 

14 

.177 

45 

44 

.833 

02 

5 

.857 

766 

12 

.620 

17 

27 

.189 

34 

202 

40 

804 

8 

242 

408 

14 

.212 

67 

44 

.944 

41 

5 

.867 

.464 

12 

.641 

07 

27 

.234 

36 

203 

41 

209 

8 

365 

427 

14 

.247 

81 

45 

.055 

52 

5 

.877 

131 

12 

.661 

89 

27 

.279 

22 

204 

41 

616 

8 

489 

664 

14 

.282 

86 

46 

.166 

36 

5 

.886 

765 

12 

.682 

65 

27 

.323 

94 

205 

42 

025 

8 

615 

125 

14 

.317 

82 

46 

.276 

93 

5 

.896 

369 

12 

.703 

34 

27 

.368 

52 

206 

42 

436 

8 

741 

816 

14 

.352 

70 

45 

.387 

22 

5 

.905 

941 

12 

.723 

96 

27 

.412 

95 

207 

42 

849 

8 

869 

743 

14 

.387 

49 

45 

.497 

25 

5 

.915 

482 

12 

.744 

52 

27 

.457 

23 

208 

43 

264 

8 

998 

912 

14 

.422 

21 

45 

.607 

02 

5, 

.924 

992 

12 

.765 

01 

27 

.501 

38 

209 

43 

681 

9 

129 

329 

14 

.456 

83 

45 

.716 

52 

5. 

,934 

472 

12 

.785 

'43 

27 

.545 

38 

210 

44 

100 

9 

261 

000 

14 

.491 

38 

45 

.825 

76 

5. 

,943 

922 

12 

.805 

79 

27 

.589 

24 

211 

44 

521 

9 

393 

931 

14 

.525 

84 

45 

.934 

74 

5. 

953 

342 

12 

,826 

09 

27 

.632 

96 

212 

44 

944 

9 

528 

128 

14 

.560 

22 

46 

.043 

46 

5. 

,962 

732 

12 

,846 

32 

27 

.676 

55 

213 

45 

369 

9 

663 

597 

14 

.594 

52 

46 

.151 

92 

5. 

972 

093 

12. 

.866 

48 

27, 

.720 

00 

214 

45 

796 

9 

800 

344 

14, 

.628 

74 

46, 

.260 

13 

5. 

981 

424 

12 

.886 

59 

27 

.763 

31 

215 

46 

225 

9 

938 

375 

14, 

.662 

88 

46 

.368 

09 

5. 

990 

726 

12 

.906 

63 

27 

.806 

49 

216 

46 

656 

10 

077 

696 

14. 

.696 

94 

46, 

.475 

80 

6. 

000 

000 

12 

.926 

61 

27 

.849 

53 

217 

47 

089 

10 

218 

313 

14. 

,730 

92 

46, 

.583 

26 

6. 

009 

245 

12 

.946 

53 

27 

.892 

44 

218 

47 

524 

10 

360 

232 

14, 

,764 

82 

46, 

,690 

47 

6. 

018 

462 

12, 

,966 

38 

27 

.935 

22 

219 

47 

961 

10 

503 

459 

14. 

798 

65 

46. 

,797 

44 

6. 

027 

650 

12 

.986 

18 

27 

.977 

87 

220 

48 

400 

10 

648 

000 

14, 

832 

40 

46, 

,904 

16 

6. 

036 

811 

13. 

,005 

91 

28 

.020 

39 

221 

48 

841 

10 

793 

861 

14. 

866 

07 

47, 

,010 

64 

6. 

045 

944 

13. 

,025 

59 

28 

.062 

78 

222 

49 

284 

10 

941 

048 

14. 

899 

66 

47, 

,116 

88 

6. 

055 

049 

13, 

,045 

21 

28 

.105 

05 

223 

49 

729 

11 

089 

567 

14. 

933 

18 

47. 

222 

88 

6. 

064 

127 

13. 

064 

77 

28, 

,147 

18 

224 

50 

176 

11 

239 

424 

14. 

966 

63 

47. 

.328 

64 

6. 

073 

178 

13. 

,084 

27 

28, 

.189 

19 

225 

50 

625 

11 

390 

625 

16. 

000 

00 

47. 

434 

16 

6. 

082 

202 

13. 

103 

71 

28, 

,231 

08 

226 

51 

076 

11 

543 

176 

15. 

033 

30 

47. 

539 

46 

6. 

091 

199 

13. 

123 

09 

28. 

,272 

84 

227 

51 

529 

11 

697 

083 

15. 

066 

52 

47. 

644 

52 

6. 

100 

170 

13. 

,142 

42 

28, 

.314 

48 

228 

51 

984 

11 

852 

352 

15. 

099 

67 

47. 

749 

35 

6. 

109 

115 

13. 

161 

69 

28. 

356 

00 

229 

52 

441 

12 

008 

989 

15. 

132 

76 

47. 

853 

94 

6. 

118 

033 

13. 

.180 

90 

28, 

.397 

39 

230 

52 

900 

12 

167 

000 

15. 

165 

75 

47. 

958 

32 

6. 

126 

926 

13. 

200 

06 

28. 

,438 

67 

231 

53 

361 

12 

326 

391 

15. 

198 

68 

48. 

062 

46 

6. 

135 

792 

13. 

219 

16 

28. 

479 

83 

232 

53 

824 

12 

487 

168 

15. 

231 

55 

48. 

166 

38 

6. 

144 

634 

13. 

238 

21 

28. 

520 

86 

233 

54 

289 

12 

649 

337 

15. 

264 

34 

48. 

270 

07 

6. 

153 

449 

13. 

257 

21 

28. 

561 

78 

234 

54 

756 

12 

812 

904 

15. 

297 

06 

48. 

373 

55 

6. 

162 

240 

13. 

276 

14 

28. 

602 

59 

235 

55 

225 

12 

977 

875 

15. 

329 

71 

48. 

476 

80 

6. 

171 

006 

13. 

295 

03 

28. 

643 

27 

236 

55 

696 

13 

144 

256 

15. 

362 

29 

48. 

579 

83 

6. 

179 

747 

13. 

313 

86 

28. 

683 

84 

' 237 

56 

169 

13 

312 

053 

15. 

394 

80 

48. 

682 

65 

6. 

188 

463 

13. 

332 

64 

28. 

724 

30 

238 

56 

644 

13 

481 

272 

15. 

427 

25 

48. 

785 

24 

6. 

197 

154 

13. 

351 

36 

28. 

764 

64 

239 

57 

121 

13 

651 

919 

15. 

459 

62 

48. 

887 

63 

6. 

205 

822 

13. 

370 

04 

28. 

804 

87 

240 

57 

600 

13 

824 

000 

15, 

491 

93 

48. 

989 

79 

6. 

214 

465 

13. 

388 

66 

28. 

844 

99 

241 

58 

081 

13 

997 

521 

16. 

524 

17 

49. 

091 

75 

6. 

223 

084 

13. 

407 

23 

28. 

885 

00 

242 

58 

564 

14 

172 

488 

15. 

556 

35 

49. 

193 

50 

6. 

231 

680 

13. 

425 

75 

28. 

924 

89 

243 

59 

049 

14 

348 

907 

15. 

588 

46 

49. 

295 

03 

6. 

240 

251 

13. 

444 

21 

28. 

964 

68 

244 

59 

536 

14 

526 

784 

15. 

620 

50 

49. 

306 

36 

6. 

248 

800 

13. 

462 

63 

29. 

004 

36 

245 

60 

025 

14 

706 

125 

15. 

652 

48 

49. 

497 

47 

6. 

257 

325 

13. 

481 

00 

29. 

043 

93 

246 

60 

516 

14 

886 

936 

15. 

684 

39 

49. 

598 

39 

6. 

265 

827 

13. 

499 

31 

29. 

083 

39 

247 

61 

009 

15 

069 

223 

15. 

716 

23 

49. 

699 

09 

6. 

274 

305 

13. 

517 

58 

29. 

122 

75 

246 

61 

504 

15 

252 

992 

15. 

748 

02 

49. 

799 

60 

6. 

282 

761 

13. 

535 

80 

29. 

161 

99 

249 

62 

001 

15 

438 

249 

15. 

779 

73 

49. 

899 

90 

6. 

291 

195 

13. 

553 

97 

20. 

201 

14 

1 
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V^IOO/i 

250 

62 

500 

15 

625 

000 

15, 

,811 

39 

50 

.000 

00 

6, 

.299 

605 

13, 

,572 

09 

29. 

240 

18 

251 

63 

001 

15 

813 

251 

15 

.842 

98 

50 

.099 

90 

6. 

,307 

994 

13. 

590 

16 

29. 

279 

11 

252 

63 

504 

16 

003 

008 

15 

.874 

51 

50 

.199 

60 

6. 

,316 

360 

13. 

608 

18 

29. 

317 

94 

253 

64 

009 

16 

194 

277 

15 

.905 

97 

50 

.299 

11 

6, 

.324 

704 

13. 

626 

16 

29. 

356 

67 

254 

64 

516 

16 

387 

064 

15 

.937 

38 

50 

.398 

41 

6. 

.333 

026 

13. 

,644 

09 

29 

395 

30 

255 

65 

025 

16 

581 

375 

15 

.968 

72 

50 

.497 

52 

6. 

.341 

326 

13. 

661 

97 

29 

433 

83 

256 

65 

536 

16 

777 

216 

16 

.000 

00 

50 

.596 

44 

6 

.349 

604 

13, 

.679 

81 

29 

.472 

25 

257 

66 

049 

16 

974 

593 

16 

.031 

22 

50 

.695 

17 

6, 

.357 

861 

13. 

,697 

60 

29, 

.510 

58 

258 

66 

564 

17 

173 

512 

16 

.062 

38 

50 

.793 

70 

6 

.366 

097 

13 

.715 

34 

29 

548 

80 

259 

67 

081 

17 

373 

979 

16 

.093 

48 

50 

.892 

04 

6 

.374 

311 

13. 

.733 

04 

29 

.586 

93 

260 

67 

600 

17 

576 

000 

16 

.124 

52 

50 

.990 

20 

6 

.382 

504 

13. 

.750 

69 

29 

.624 

96 

261 

68 

121 

17 

779 

581 

16 

.155 

49 

51 

.086 

16 

6. 

.390 

677 

13. 

.768 

30 

29 

.662 

89 

262 

68 

644 

17 

984 

728 

16 

.186 

41 

51 

.185 

94 

6. 

.398 

828 

13, 

.785 

86 

29 

.700 

73 

263 

69 

169 

18 

191 

447 

16 

.217 

27 

51 

.283 

53 

6, 

.406 

959 

13 

.803 

37 

29 

.738 

47 

264 

69 

696 

18 

399 

744 

16 

.248 

08 

51 

.380 

93 

6. 

.415 

069 

13, 

.820 

85 

29 

.776 

11 

265 

70 

225 

18 

609 

625 

16 

.278 

82 

51 

.478 

15 

6, 

.423 

158 

13 

.838 

28 

29 

.813 

66 

266 

70 

756 

18 

821 

096 

16 

.309 

51 

51 

.575 

19 

6. 

.431 

228 

13 

.855 

66 

29 

851 

11 

267 

71 

289 

19 

034 

163 

16 

.340 

13 

51 

.672 

04 

6. 

.439 

277 

13 

.873 

00 

29 

.888 

47 

268 

71 

824 

19 

248 

832 

16 

.370 

71 

51 

.768 

72 

6. 

.447 

306 

13. 

.890 

30 

29 

.925 

74 

269 

72 

361 

19 

465 

109 

16 

.401 

22 

51 

.865 

21 

6 

.455 

315 

13 

.907 

55 

29 

962 

92 

270 

72 

900 

19 

683 

000 

16, 

.431 

68 

51 

.961 

52 

6. 

,463 

304 

13, 

.924 

77 

30 

.000 

00 

271 

73 

441 

19 

902 

511 

16, 

,462 

08 

52 

.057 

66 

6, 

.471 

274 

13, 

.941 

94 

30 

.036 

99 

272 

73 

984 

20 

123 

648 

16, 

.492 

42 

52 

.153 

62 

6. 

479 

224 

13. 

,959 

06 

30 

.073 

89 

273 

74 

529 

20 

346 

417 

16, 

,522 

71 

52 

.249 

40 

6. 

487 

154 

13. 

,976 

15 

30 

.110 

70 

274 

75 

076 

20 

570 

824 

16, 

.552 

95 

52 

.345 

01 

6. 

495 

065 

13. 

.993 

19 

30, 

.147 

42 1 

275 

75 

625 

20 

796 

875 

16. 

583 

12 

52, 

.440 

44 

6. 

502 

957 

14. 

010 

20 

30, 

.184 

05 

276 

76 

176 

21 

024 

576 

16. 

613 

25 

52, 

,535 

70 

6. 

510 

830 

14. 

.027 

16 

30, 

220 

60 

277 

76 

729 

21 

253 

933 

16. 

643 

32 

52. 

.630 

79 

6. 

518 

684 

14. 

044 

08 

30. 

,257 

05 

278 

77 

284 

21 

484 

952 

16. 

673 

33 

52, 

.725 

71 

6. 

526 

519 

14. 

060 

96 

30. 

.293 

42 

279 

77 

841 

21 

717 

639 

16. 

703 

29 

52. 

.820 

45 

6. 

,534 

335 

14. 

,077 

80 

30 

.329 

70 

280 

78 

400 

21 

952 

000 

16. 

,733 

20 

52 

.915 

03 

6. 

542 

133 

14. 

094 

60 

30, 

.365 

89 

281 

78 

961 

22 

188 

041 

16. 

763 

05 

53. 

,009 

43 

6. 

549 

912 

14. 

111 

36 

30. 

,402 

00 

282 

79 

524 

22 

425 

768 

16. 

,792 

86 

53, 

,103 

67 

6. 

557 

672 

14. 

128 

08 

30, 

,438 

02 

283 

80 

089 

22 

665 

187 

16. 

,822 

60 

53. 

,197 

74 

6. 

565 

414 

14. 

144 

76 

30. 

,473 

95 

284 

80 

656 

22 

906 

304 

16. 

,852 

30 

53. 

.291 

65 

6. 

573 

138 

14. 

161 

40 

30. 

.509 

81 

285 

81 

225 

23 

149 

125 

16. 

.881 

94 

53, 

.385 

39 

6. 

580 

844 

14. 

178 

00 

30. 

,545 

57 

286 

81 

796 

23 

393 

656 

16. 

,911 

63 

53. 

.478 

97 

6. 

588 

532 

14. 

194 

56 

30. 

,581 

26 

287 

82 

369 

23 

639 

903 

16. 

,941 

07 

53. 

,572 

38 

6. 

596 

202 

14. 

211 

09 

30. 

616 

86 

288 

82 

944 

23 

887 

872 

16, 

,970 

56 

53. 

.665 

63 

6. 

603 

854 

14. 

227 

57 

30. 

652 

38 

289 

83 

521 

24 

137 

569 

17. 

,000 

00 

53, 

.758 

72 

6. 

611 

489 

14 

244 

02 

30. 

687 

81 

290 

84 

100 

24 

389 

000 

17 

.029 

39 

53 

.851 

65 

6. 

619 

106 

14. 

260 

43 

30. 

723 

17 

291 

84 

681 

24 

642 

171 

17 

.058 

72 

53 

.944 

42 

6. 

626 

705 

14. 

276 

80 

30. 

758 

44 

292 

85 

264 

24 

897 

088 

17, 

.088 

01 

54. 

.037 

02 

6. 

634 

287 

14. 

293 

14 

30. 

793 

63 

293 

85 

849 

25 

153 

757 

17, 

.117 

24 

54. 

,129 

47 

6. 

641 

852 

14. 

309 

44 

30. 

828 

76 

294 

86 

436 

25 

412 

184 

17, 

.146 

43 

54, 

.221 

77 

6. 

649 

400 

14. 

325 

70 

30. 

863 

78 

295 

87 

025 

26 

672 

375 

17 

.175 

56 

54 

.313 

90 

6. 

656 

930 

14, 

341 

92 

30. 

898 

73 

296 

87 

616 

25 

934 

336 

17 

.204 

65 

54 

.405 

88 

6. 

664 

444 

14. 

358 

11 

30. 

933 

61 

297 

88 

209 

26 

198 

073 

17 

.233 

69 

54 

.497 

71 

6. 

671 

940 

14. 

374 

26 

30 

968 

40 

298 

88 

804 

26 

463 

592 

17 

.262 

68 

54 

.589 

38 

6. 

679 

420 

14. 

390 

37 

31 . 

003 

12 

299 

89 

401 

26 

730 

899 

17 

.291 

62 

54, 

.680 

89 

6. 

686 

883 

14. 

406 

45 

31. 

037 

76 
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300 

90 

000 

27 

000 

000 

17 

.320 

51 

54 

.772 

26 

6 

.694 

330 

14 

422 

50 

31 

072 

33 

301 

90 

601 

27 

270 

901 

17 

.349 

35 

54 

.863 

47 

6 

701 

759 

14 

438 

50 

31 

106 

81 

302 

91 

204 

27 

543 

608 

17 

.378 

15 

54 

.954 

53 

6 

709 

173 

14 

454 

47 

31 

141 

22 

303 

91 

809 

27 

818 

127 

17 

.406 

90 

55 

.045 

44 

6 

716 

570 

14 

470 

41 

31 

175 

56 

304 

92 

416 

28 

094 

464 

17 

.435 

60 

55 

.136 

20 

6 

723 

951 

14 

486 

31 

31 

209 

82 

305 

93 

025 

28 

372 

625 

17 

464 

25 

55 

226 

81 

6 

731 

315 

14 

502 

18 

31 

244 

00 

306 

93 

636 

28 

652 

616 

17 

492 

86 

55 

317 

27 

6 

738 

664 

14 

518 

01 

31 

278 

11 

307 

94 

249 

28 

934 

443 

17 

521 

42 

55 

407 

58 

6 

745 

997 

14 

533 

81 

31 

312 

14 

308 

94 

864 

29 

218 

112 

17 

549 

93 

55 

497 

75 

6 

753 

313 

14 

549 

57 

31 

346 

10 

309 

95 

481 

29 

503 

629 

17 

578 

40 

55 

587 

77 

6 

760 

614 

14 

565 

30 

31 

379 

99 

310 

96 

100 

29 

791 

000 

17 

606 

82 

55 

677 

64 

6 

767 

899 

14 

581 

00 

31 

413 

81 

311 

96 

721 

30 

080 

231 

17 

635 

19 

55 

767 

37 

6 

775 

169 

14 

596 

66 

31 

447 

55 

312 

97 

344 

30 

371 

328 

17 

663 

52 

55 

856 

96 

6 

782 

423 

14 

612 

29 

31 

481 

22 

313 

97 

969 

30 

664 

297 

17 

691 

81 

65 

946 

40 

6 

789 

661 

14 

627 

88 

31 

514 

82 

314 

98 

596 

30 

959 

144 

17 

720 

05 

56 

.035 

70 

6 

796 

884 

14 

643 

44 

31 

.548 

34 

315 

99 

225 

31 

255 

875 

17 

748 

24 

56 

124 

86 

6 

804 

092 

14 

658 

97 

31 

581 

80 

316 

99 

856 

31 

554 

496 

17 

776 

39 

56 

213 

88 

6 

811 

285 

14 

674 

47 

31 

615 

18 

317 

100 

489 

31 

855 

013 

17 

804 

49 

56 

302 

75 

6 

818 

462 

14 

689 

93 

31 

648 

50 

318 

101 

124 

32 

157 

432 

17 

832 

55 

56 

391 

49 

6 

825 

624 

14 

705 

36 

31 

681 

74 

319 

101 

761 

32 

461 

759 

17 

860 

57 

66 

480 

08 

6 

832 

771 

14 

720 

76 

31 

714 

92 

320 

102 

400 

32 

768 

000 

17 

888 

54 

56 

568 

54 

6 

839 

904 

14 

736 

13 

31 

748 

02 

321 

103 

041 

33 

076 

161 

17 

916 

47 

56 

656 

86 

6 

847 

021 

14 

751 

46 

31 

781 

06 

322 

103 

684 

33 

386 

248 

17 

944 

36 

56 

745 

04 

6 

854 

124 

14 

766 

76 

31 

814 

03 

323 

104 

329 

33 

698 

267 

17 

972 

20 

56 

833 

09 

6 

861 

212 

14 

782 

03 

31 

846 

93 

324 

104 

976 

34 

012 

224 

18 

000 

00 

56 

921 

00 

6 

868 

285 

14 

797 

27 

31 

879 

76 

325 

105 

625 

34 

328 

125 

18. 

,027 

76 

57. 

,008 

77 

6. 

875 

344 

14. 

812 

48 

31 , 

.912 

52 

326 

106 

276 

34 

645 

976 

18. 

055 

47 

57. 

096 

41 

6. 

882 

389 

14. 

827 

66 

31 , 

.945 

22 

327 

106 

929 

34 

965 

783 

18. 

083 

14 

57. 

.183 

91 

6. 

,889 

419 

14. 

.842 

80 

31 

.977 

85 

328 

107 

584 

35 

287 

552 

18. 

110 

77 

57. 

,271 

28 

6. 

896 

434 

14. 

,857 

92 

32 

.010 

41 

329 

108 

241 

35 

611 

289 

18. 

138 

36 

57. 

,358 

52 

6. 

,903 

436 

14. 

873 

00 

32, 

.042 

91 

330 

108 

900 

35 

937 

000 

18. 

165 

90 

57. 

445 

63 

6. 

910 

423 

14. 

888 

06 

32, 

.075 

34 

331 

109 

561 

36 

264 

691 

18. 

193 

41 

57. 

532 

60 

6. 

917 

396 

14. 

903 

08 

32. 

.107 

71 

332 

110 

224 

36 

594 

368 

18. 

220 

87 

57. 

619 

44 

6. 

924 

356 

14. 

918 

07 

32. 

,140 

01 

333 

110 

889 

36 

926 

037 

18. 

248 

29 

67. 

706 

15 

6. 

931 

301 

14. 

933 

03 

32. 

.172 

25 

334 

111 

556 

37 

259 

704 

18. 

275 

67 

57. 

792 

73 

6. 

938 

232 

14. 

947 

97 

32, 

.204 

42 

335 

112 

225 

37 

595 

375 

18 

303 

01 

57. 

,879 

18 

6. 

945 

150 

14. 

962 

87 

32. 

.236 

53 

336 

112 

896 

37 

933 

056 

18 

330 

30 

57. 

965 

51 

6. 

952 

053 

14. 

.977 

74 

32, 

.268 

57 

337 

113 

569 

38 

272 

753 

18 

357 

56 

58. 

051 

70 

6. 

958 

943 

14. 

,992 

59 

32, 

.300 

55 

338 

114 

244 

38 

614 

472 

18 

384 

78 

58. 

137 

77 

6. 

965 

820 

15. 

007 

40 

32. 

332 

47 

339 

114 

921 

38 

958 

219 

18. 

411 

95 

58. 

223 

71 

6. 

972 

683 

15. 

022 

19 

32. 

,364 

33 

340 

115 

600 

39 

304 

000 

18. 

439 

09 

58. 

309 

52 

6. 

979 

532 

15. 

036 

95 

32. 

.396 

12 

341 

116 

281 

39 

651 

821 

18. 

466 

19 

58. 

395 

21 

6. 

986 

368 

15. 

051 

67 

32. 

,427 

85 

342 

116 

964 

40 

001 

688 

18 

493 

24 

58. 

480 

77 

6. 

993 

191 

15. 

066 

37 

32. 

,459 

52 

343 

117 

649 

40 

353 

607 

18. 

520 

26 

58. 

566 

20 

7. 

000 

000 

15. 

081 

04 

32. 

,491 

12 

344 

118 

336 

40 

707 

584 

18. 

547 

24 

58. 

651 

51 

7. 

006 

796 

15. 

095 

68 

32. 

,522 

67 

345 

119 

025 

41 

063 

625 

18. 

574 

18 

58. 

736 

70 

7. 

013 

579 

15. 

110 

30 

32. 

554 

15 

346 

119 

716 

41 

421 

736 

18. 

601 

08 

58. 

821 

76 

7. 

020 

349 

15. 

124 

88 

32. 

585 

57 

347 

120 

409 

41 

781 

923 

18. 

627 

94 

58. 

906 

71 

7. 

027 

106 

15. 

139 

44 

32. 

616 

94 

348 

121 

104 

42 

144 

192 

18. 

654 

76 

58. 

991 

52 

7. 

033 

850 

15. 

153 

97 

32. 

648 

24 

349 

121 

801 

42 

508 

549 

18. 

681 

54 

69. 

076 

22 

7. 

040 

581 

15. 

168 

47 

32. 

679 

48 
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SQUARES, CUBES, SQUARE ROOTS, AND 
CUBE ROOTS 


n \/ n \/ 1 0n n 1 On 1 0 On 


, 350 122 500 42 875 000 18.708 29 59.160 80 7.047 299 15.182 94 32.710 66 

351 123 201 43 243 551 18.734 99 59.245 25 7.054 004 15.197 39 32.741 79 

352 123 904 43 614 208 18.761 66 59.329 59 7.060 697 15.211 81 32.772 85 

353 124 609 43 986 977 18.788 29 59.413 80 7.067 377 15.226 20 32.803 86 

354 125 316 44 361 864 18.814 89 59.497 90 7.074 044 15.240 57 32. M4 80 

355 126 025 44 738 875 18.841 44 59.581 88 7.080 699 15.254 90 32.865 69 

356 126 736 45 118 016 18.867 96 59.665 74 7.087 341 15.269 21 32.896 52 

357 127 449 45 499 293 18.894 44 59.749 48 7.093 971 15.283 50 32.927 30 

358 128 164 45 882 712 18.920 89 59.833 10 7.100 588 15.297 75 32.958 01 

359 128 881 46 268 279 18.947 30 59.916 61 7.107 194 15.311 98 32.988 67 

360 129 600 46 656 000 18.973 67 60.000 00 7.113 787 15.326 19 33.019 27 

361 130 321 47 045 881 19.000 00 60.083 28 7.120 367 15.340 37 33.049 82 

i 362 131 044 47 437 928 19.026 30 60.166 44 7.126 936 15.354 52 33.080 31 

i 363 131 769 47 832 147 19.052 56 60.249 48 7.133 492 15.368 64 33.110 74 

364 132 496 48 228 544 19.078 78 60.332 41 7.140 037 15.382 74 33.141 12 

365 133 225 48 627 125 19.104 97 60.415 23 7.146 569 15.396 82 33.171 44 

366 133 956 49 027 896 19.131 13 60.497 93 7.153 090 15.410 87 33.201 70 

367 134 689 49 430 863 19.157 24 60.580 52 7.159 599 15.424 89 33.231 91 

368 135424 49836032 19.18333 60.66300 7.166096 15.43889 33.26207 

*369 136 161 50 243 409 19.209 37 60.745 37 7.172 581 15.452 86 33.292 17 

370 136 900 50 653 000 19.235 38 60.827 63 7.179 054 15.466 80 33.322 22 

371 137 641 51 064 811 19.261 36 60.909 77 7.185 516 15.480 73 33.352 21 

372 138 384 51 478 848 19.287 30 60.991 80 7.191 966 15.494 62 33.382 15 

373 139129 51895117 19.31321 61.07373 7.198405 15.50849 33.41204 

374 139 876 52 313 624 19.339 08 61.155 54 7.204 832 15.522 34 33.441 87 

375 140 625 52 734 375 19.364 92 61.237 24 7.211 248 15.536 16 33.471 65 

376 141 376 53 157 376 19.390 72 61.318 84 7.217 652 15.549 96 33.501 37 

377 142 129 53 582 633 19.416 49 61.400 33 7.224 045 15.563 73 33.531 05 

378 142 884 54 010 152 19.442 22 61.481 70 7.230 427 15.577 48 33.560 67 

379 143 641 54 439 939 19.467 92 61.562 98 7.236 797 15.591 21 33.590 24 

380 144 400 54 872 000 19.493 59 

381 145 161 55 306 341 19.519 22 

382 145 924 55 742 968 19.544 82 

383 146 689 56 181 887 19.570 39 

384 147 456 56 623 104 19.595 92 

385 148 225 57 066 625 19.621 42 

386 148 996 57 512 456 19.646 88 

387 149 769 57 960 603 19.672 32 

388 150 544 58 411 072 19.697 72 

389 151 321 58 863 869 19.723 08 

390 152 100 59 319 000 19.748 42 

391 152 881 59 776 471 19.773 72 

392 153 664 60 236 288 19.798 99 

393 1 54 449 60 698 457 19.824 23 

394 155 236 61 162 984 19.849 43 

395 156 025 61 629 875 19.874 61 

396 156 816 62 099 136 19.899 75 

397 157 609 62 570 773 19.924 86 

398 1 58 404 63 044 792 1 9.949 94 

399 159 201 63 521 199 19.974 98 


61.644 14 7.243 156 
61.725 20 7.249 505 
61.806 15 7.255 842 
61.886 99 7.262 167 
61.967 73 7.268 482 

62.048 37 7.274 786 
62.128 90 7.281 079 
62.209 32 7.287 362 
62.289 65 7.293 633 
62.369 86 7.299 894 

62.449 98 7.306 144 
62.529 99 7.312 383 
62.609 90 7.318 611 
62.689 71 7.324 829 
62.769 42 7.331 037 

62.849 03 7.337 234 
62.928 53 7.343 420 
63.007 94 7.349 597 
63.087 24 7.355 762 
63.166 45 7.361 918 


15.604 91 33.619 75 
15.618 58 33.649 22 
15.632 24 33.678 63 
15.645 87 33.708 00 
15.659 47 33.737 31 

15.673 05 33.766 57 
15.686 61 33.795 78 
15.700 14 33.824 94 
15.713 66 33.854 05 
15.727 14 33.883 10 

15.740 61 33.912 11 
15.754 05 33.941 07 
15.767 47 33.969 99 
15.780 87 33.998 85 
15.794 24 34.027 66 

15.807 59 34.056 42 
15.820 92 34.085 14 
15.834 23 34.113 81 
15.847 51 34.142 42 
15.860 77 34.171 00 




SQUARES, CUBES, SQUARE ROOTS, AND 
CUBE ROOTS 


n 

n * 





V n 

\/ lOn 


-^lOn 

-^ 100/1 

400 

160 

000 

64 

000 

000 

20.000 

00 

63.245 

55 

7.368 

063 

15.874 

01 

34.199 

52 

401 

160 

801 

64 

481 

201 

20.024 

98 

63.324 

56 

7.374 

198 

15.887 

23 

34.227 

99 

402 

161 

604 

64 

964 

808 

20.049 

94 

63.403 

47 

7.380 

323 

15.900 

42 

34.256 

42 

403 

162 

409 

65 

450 

827 

20.074 

86 

63.482 

28 

7.386 

437 

15.913 

60 

34.284 

80 

404 

163 

216 

65 

939 

264 

20.099 

75 

63.560 

99 

7.392 

542 

15.926 

75 

34.313 

14 

405 

164 

025 

66 

430 

125 

20.124 

61 

63.639 

61 

7.398 

636 

15.939 

88 

34.341 

43 

406 

164 

836 

66 

923 

416 

20.149 

44 

63.718 

13 

7.404 

721 

15.952 

99 

34.369 

67 

407 

165 

649 

67 

419 

143 

20.174 

24 

63.796 

55 

7.410 

795 

15.966 

07 

34.397 

86 

408 

166 

464 

67 

917 

312 

20.199 

01 

63.874 

88 

7.416 

860 

15.979 

14 

34.426 

01 

409 

167 

281 

68 

417 

929 

20.223 

75 

63.953 

11 

7.422 

914 

15.992 

18 

34.454 

12 

410 

168 

100 

68 

921 

000 

20.248 

46 

64.031 

24 

7.428 

959 

16.005 

21 

34.482 

17 

411 

168 

921 

69 

426 

531 

20.273 

13 

64.109 

28 

7.434 

994 

16.018 

21 

34.510 

18 

412 

169 

744 

69 

934 

528 

20.297 

78 

64.187 

23 

7.441 

019 

16.031 
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422 
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25 

.495 

10 

80 
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58 

8 

.662 
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18 

.662 

56 

40 

.207 

26 

651 

423 

801 
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894 

451 

25 

.514 

70 

80 

.684 

57 

8 

.666 
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18 

.672 

12 

40 

.227 

87 
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425 

104 

277 

167 

808 

25 

.534 

29 

80 

.746 

52 

8 

.671 

266 

18 

.681 

68 

40 

.248 

45 

653 

426 

409 

278 

445 

077 

25 

.553 

86 

80 

.808 

42 

8 

.675 

697 

18 

.691 

22 

40 

.269 

02 

654 

427 

716 

279 

726 

264 

25 

.573 

42 

80 

.870 

27 

8 

.680 

124 

18 

.700 

76 

40 

.289 

57 

655 

429 

025 

281 

Oil 

375 

25 

592 

97 

80 

.932 

07 

8 

684 

546 

18 

.710 

29 

40 

.310 

09 

656 

430 

336 

282 

300 

416 

25 

612 

50 

80 

.993 

83 

8 

.688 

963 

18 

.719 

80 

40 

.330 

59 

657 

431 

649 

283 

593 

393 

25 

632 

01 

81 

.055 

54 

8 

693 

376 

18 

.729 

31 

40 

.351 

08 

658 

432 

964 

284 

890 

312 

25 

651 

51 

81 

.117 

20 

8 

697 

784 

18 

.738 

81 

40 

.371 

54 

659 

434 

281 

286 

191 

179 

25 

671 

00 

81 

.178 

81 

8 

.702 

188 

18 

.748 

30 

40 

.391 

98 

660 

435 

600 

287 

496 

000 

25 

690 

47 

81 

.240 

38 

8 

.706 

588 

18 

.757 

77 

40 

.412 

40 

661 

436 

921 

288 

804 

781 

25 

709 

92 

81 

.301 

91 

8 

.710 

983 

18 

.767 

24 

40 

.432 

80 

662 

438 

244 

290 

117 

528 

25 

729 

36 

81 

.363 

38 

8 

.715 

373 

18 

.776 

70 

40 

.453 

18 

663 

439 

569 

291 

434 

247 

25 

748 

79 

81 

.424 

81 

8 

.719 

760 

18 

.786 

15 

40 

.473 

54 

664 

440 

896 

292 

754 

944 

25 

768 

20 

81 

.486 

20 

8 

.724 

141 

18 

.795 

59 

40 

.493 

88 

665 

442 

225 

294 

079 

625 

25 

787 

59 

81 

.547 

53 

8 

728 

519 

18 

.805 

02 

40 

.514 

20 

666 

443 

556 

295 

408 

296 

25 

806 

98 

81 

.608 

82 

8 

732 

892 

18 

.814 

44 

40 

.534 

49 
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444 

889 

296 

740 

963 

25 

826 

34 

81 

670 

07 

8 

737 

260 

18 

.823 

86 

40 

.554 

77 

668 

446 

224 

298 

077 

632 

25 

845 

70 

81 

731 

27 

8 

741 

625 

18 

.833 

26 

40 

.575 

03 

669 

447 

561 

299 

418 

309 

25 

865 

03 

81 

792 

42 

8 

745 

985 

18 

.842 

65 

40 

595 

26 

670 

448 

900 

300 

763 

000 

25 

884 

36 

81 

853 

53 

8 

750 

340 

18 

.852 

04 

40 

615 

48 

671 

450 

241 

302 

111 

711 

25 

903 

67 

81 

914 

59 

8 

754 

691 

18 

.861 

41 

40 

635 

68 

672 

451 

584 

303 

464 

448 

25 

922 

96 

81 

975 

61 

8 

759 

038 

18 

870 

78 

40 

655 

85 

673 

452 

929 

304 

821 

217 

25. 

942 

24 

82, 

036 

58 

8. 

,763 

381 

18 

.880 

13 

40 

676 

01 

674 

454 

276 

306 

182 

024 

25. 

961 

51 

82 

097 

50 

8. 

,767 

719 

18 

.889 

48 

40 

696 

15 

675 

455 

625 

307 

546 

875 

25. 

980 

76 

82. 

158 

38 

8. 

772 

053 

18 

.898 

82 

40 

716 

26 

676 

456 

976 

308 

915 

776 

26. 

000 

00 

82 

219 

22 

8 

.776 

383 

18 

.908 

14 

40 

736 

36 

677 

458 

329 

310 

288 

733 

26. 

019 

22 

82, 

.280 

01 

8. 

,780 

708 

18 

.917 

46 

40 

.756 

44 

678 

459 

684 

311 

665 

752 

26. 

038 

43 

82 

.340 

76 

8. 
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030 

18, 

.926 

77 

40, 

.776 

50 

679 

461 

041 

313 

046 

839 

26. 

057 

63 

82. 

,401 

46 

8. 

789 

347 

18. 

.936 

07 

40. 

796 

53 

680 

462 

400 

314 

432 

000 

26. 

076 

81 

82. 

462 

11 

8. 

793 

659 

18. 

945 

36 

40. 

816 

55 

681 

463 

761 

315 

821 

241 

26. 

095 

98 

82. 

522 

72 

8. 

797 

968 

18, 

.954 

65 

40. 

836 

55 

682 

465 

124 

317 

214 

568 

26. 

115 

13 

82. 

583 

29 

8. 

802 

272 

18, 

.963 

92 

40. 

856 

53 

683 

466 

489 

318 

611 

987 

26. 

134 

27 

82. 

643 

81 

8. 

806 

572 

18. 

973 

18 

40. 

876 

49 

684 

467 

856 

320 

013 

504 

26. 

153 

39 

82. 

704 

29 

8. 

810 

868 

18. 

982 

44 

40. 

896 

43 

685 

469 

225 

321 

419 

125 

26. 

172 

50 

82. 

764 

73 

8. 

815 

160 

18. 

991 

69 

40. 

916 

35 

686 

470 

596 

322 

828 

856 

26. 

191 

60 

82. 

825 

12 

8. 

819 

447 

19. 

000 

92 

40. 

936 

25 

687 

471 

969 

324 

242 

703 

26. 

210 

68 

82. 

885 

46 

8. 

823 

731 

19. 

010 

15 

40. 

956 

13 

688 

473 

344 

325 

660 

672 

26. 

229 

75 

82. 

945 

77 

8. 

828 

010 

19. 

019 

37 

40. 

975 

99 

689 

474 

721 

327 

082 

769 

26. 

248 

81 

83. 

006 

02 

8. 

832 

285 

19. 

028 

58 

40. 

995 

84 

690 

476 

100 

328 

509 

000 

26. 

2ft7 

85 

83. 

066 

24 

8. 

836 

556 

19. 

037 

78 

41 . 

015 

66 

691 

477 

481 

329 

939 

371 

26. 

286 

88 

83. 

126 

41 

8. 

840 

823 

19. 

046 

98 

41 . 

035 

46 

692 

478 

864 

331 

373 

888 

26. 

305 

89 

83. 

186 

54 

8. 

845 

085 

19. 

056 

16 

41 . 

055 

25 

693 

480 

249 

332 

812 

557 

26. 

324 

89 

83. 

246 

62 

8. 

849 

344 

19. 

065 

33 

41 . 

075 

02 

694 

481 

636 

334 

255 

384 

26. 

343 

88 

83. 

306 

66 

8. 

853 

599 

19. 

074 

50 

41. 

094 

76 

695 

483 

025 

335 

702 

375 

26. 

362 

85 

83. 

366 

66 

8. 

857 

849 

19. 

083 

66 

41 . 

114 

49 

696 

484 

416 

337 

153 

536 

26. 

381 

81 

83. 

426 

61 

8. 

862 

095 

19. 

092 

81 

41 . 

134 

20 

697 

485 

809 

338 

608 

873 

26. 

400 

76 

83. 

486 

53 

8. 

866 

338 

19. 

101 

95 

41. 

1 53 

89 

698 

487 

204 

340 

068 

392 

26. 

419 

69 

83. 

546 

39 

8. 

870 

576 

19. 

111 

08 

41 . 

173 

57 

699 

488 

601 

341 

532 

099 

26. 

438 

61 

83. 

606 

22 

8. 

874 

810 

19. 

120 

20 

41. 

193 

22 
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700 

490 

000 

343 

000 

000 

26 

.457 

51 

83 

.666 

00 

8 

.879 

040 

19 

.129 

31 

41 

.212 

85 

701 

491 

401 

344 

472 

101 

26 

.476 

40 

83 

.725 

74 

8 

.883 

266 

19 

.138 

42 

41 

.232 

47 

702 

492 

804 

345 

948 

408 

26 

.495 

28 

83 

.785 

44 

8 

.887 

488 

19 

.147 

51 

41 

.252 

07 

703 

494 

209 

347 

428 

927 

26 

.514 

15 

83 

.845 

10 

8 

.891 

706 

19 

.156 

60 

41 

.271 

64 

704 

495 

616 

348 

913 

664 

26 

.533 

00 

83 

.904 

71 

8 

.895 

920 

19 

.165 

68 

41 

.291 

20 

705 

497 

025 

350 

402 

625 

26 

.551 

84 

83 

.964 

28 

8 

.900 

130 

19 

.174 

75 

41 

.310 

75 

706 

498 

436 

351 

895 

816 

26 

.570 

66 

84 

.023 

81 

8 

.904 

337 

19 

.183 

81 

41 

.330 

27 

707 

499 

849 

353 

393 

243 

26 

.589 

47 

84 

.083 

29 

8 

.908 

539 

19 

.192 

86 

41 

.349 

77 

708 

501 

264 

354 

894 

912 

26 

.608 

27 

84 

.142 

74 

8 

.912 

737 

19 

.201 

91 

41 

.369 

26 

709 

502 

681 

356 

400 

829 

26 

.627 

05 

84 

.202 

14 

8 

.916 

931 

19 

.210 

95 

41 

.388 

73 

710 

504 

100 

357 

911 

000 

26 

.645 

83 

84 

.261 

50 

8 

.921 

121 

19 

.219 

97 

41 

.408 

18 

711 

505 

521 

359 

425 

431 

26 

.664 

58 

84 

.320 

82 

8 

.925 

308 

19 

.228 

99 

41 

.427 

61 

712 

506 

944 

360 

944 

128 

26 

.683 

33 

84 

.380 

09 

8 

.929 

490 

19 

.238 

00 

41 

.447 

02 

1 713 

508 

369 

362 

467 

097 

26 

.702 

06 

84 

.439 

33 

8 

.933 

669 

19 

.247 

01 

41 

.466 

42 

1 714 

509 

796 

363 

994 

344 

26 

.720 

78 

84 

.498 

52 

8 

.937 

843 

19 

.256 

00 

41 

.485 

79 

715 

511 

225 

365 

525 

875 

26, 

739 

48 

84, 

.557 

67 

8. 

,942 

014 

19. 

264 

99 

41 

.505 

15 

716 

512 

656 

367 

061 

696 

26. 

,758 

18 

84, 

.616 

78 

8. 

946 

181 

19. 

.273 

96 

41 

.524 

49 

717 

514 

089 

368 

601 

813 

26, 

,776 

86 

84 

.675 

85 

8 

.950 

344 

19 

.282 

93 

41 

.543 

82 

718 

515 

524 

370 

146 

232 

26, 

.795 

52 

84, 

.734 

88 

8. 

.954 

503 

19, 

.291 

89 

41 

.563 

12 

719 

516 

961 

371 

694 

959 

26 

.814 

18 

84. 

.793 

87 

8. 

,958 

658 

19, 

.300 

84 

41 

.582 

41 

720 

518 

400 

373 

248 

000 

26. 

832 

82 

84. 

852 

81 

8. 

,962 

809 

19, 

,309 

79 

41 

.601 

68 

721 

519 

841 

374 

805 

361 

26. 

851 

44 

84. 

.911 

72 

8. 

966 

957 

19. 

,318 

72 

41 

.620 

93 

722 

521 

284 

376 

367 

048 

26. 

870 

06 

84. 

.970 

58 

8. 

971 

101 

19, 

,327 

65 

41 

.640 

16 

723 

C22 

729 

377 

933 

067 

26. 

888 

66 

85. 

.029 

41 

8. 

975 

241 

19. 

,336 

57 

41 

.659 

38 

724 

524 

176 

379 

503 

424 , 

26. 

907 

25 

85. 

.088 

19 

8. 

979 

377 

t9. 

,345 

48 

41 

.678 

57 

725 

525 

625 

381 

078 

126 

26. 

925 

82 

85, 

.146 

93 

8. 

983 

509 

19, 

,354 

38 

41 

.697 

75 

726 

527 

076 

382 

657 

176 

26. 

944 

39 

85. 

.205 

63 

8. 

987 

637 

19. 

,363 

28 

41 

.716 

92 

727 

528 

529 

384 

240 

583 

26. 

962 

94 

85. 

264 

29 

8. 

991 

762 

19. 

372 

16 

41, 

.736 

06 

728 

529 

984 

385 

828 

352 

26. 

981 

48 

85. 

322 

92 

8. 

995 

883 

19. 

381 

04 

41 , 

.755 

19 

729 

531 

441 

387 

420 

489 

27. 

000 

00 

85. 

381 

50 

9. 

000 

000 

19. 

.389 

91 

41, 

.774 

30 

730 

532 

900 

389 

017 

000 

27. 

018 

51 

85. 

440 

04 

9. 

004 

113 

19. 

398 

77 

41, 

.793 

39 

731 

534 

361 

390 

617 

891 

27. 

037 

01 

85. 

498 

54 

9. 

008 

223 

19. 

407 

63 

41, 

.812 

47 

732 

535 

824 

392 

223 

168 

27. 

055 

50 

85. 

557 

00 

9. 

012 

329 

19. 

416 

47 

41 , 

.831 

52 

733 

537 

289 

393 

832 

837 

27, 

073 

97 

85. 

615 

42 

9. 

016 

431 

19. 

425 

31 

41, 

.850 

56 

734 

538 

756 

395 

446 

904 

27, 

092 

43 

85. 

673 

80 

9. 

020 

529 

19. 

434 

14 

41, 

.869 

59 

735 

540 

225 

397 

065 

375 

27. 

110 

88 

85. 

732 

14 

9. 

024 

624 

19. 

442 

96 

41. 

.888 

59 

736 

541 

69G 

398 

688 

256 

27. 

129 

32 

85. 

790 

44 

9. 

028 

715 

19. 

451 

78 

41 . 

,907 

58 

737 

543 

169 

400 

315 

553 

27. 

147 

74 

85. 

848 

70 

9. 

032 

802 

19. 

460 

58 

41, 

.926 

55 

738 

544 

644 

401 

947 

272 

27. 

166 

16 

85. 

906 

93 

9. 

036 

886 

19. 

469 

38 

41 . 

.945 

51 

739 

546 

121 

403 

583 

419 

27. 

184 

55 

85. 

965 

11 

9. 

040 

966 

19. 

478 

17 

41. 

.964 

44 

740 

647 

600 

405 

224 

000 

27. 

202 

94 

86. 

023 

25 

9. 

045 

042 

19. 

486 

95 

41, 

,983 

36 

741 

549 

081 

406 

869 

021 

27. 

221 

32 

86. 

081 

36 

9. 

049 

114 

19. 

495 

73 

42, 

,002 

27 

742 

550 

564 

408 

518 

488 

27. 

239 

68 

86. 

139 

42 

9. 

053 

183 

19. 

504 

49 

42. 

,021 

15 

743 

552 

049 

410 

172 

407 

27. 

258 

03 

86. 

197 

45 

9. 

057 

248 

19. 

513 

25 

42. 

,040 

02 

744 

553 

536 

411 

830 

784 

27. 

276 

36 

86. 

255 

43 

9. 

061 

310 

19. 

522 

00 

42. 

058 

87 

745 

555 

025 

413 

493 

625 

27. 

,294 

69 

86. 

313 

38 

9. 

065 

368 

19. 

530 

74 

42. 

077 

71 

746 

556 

516 

415 

160 

936 

27, 

,313 

00 

86. 

.371 

29 

9. 

069 

422 

19. 

539 

48 

42. 

096 

63 

747 

558 

009 

416 

832 

723 

27, 

,331 

30 

86. 

429 

16 

9. 

073 

473 

19. 

548 

20 

42, 

115 

33 

748 

559 

504 

418 

508 

992 

27. 

.349 

59 

86. 

486 

99 

9. 

077 

520 

19. 

556 

92 

42. 

134 

11 

749 

561 

001 

420 

189 

749 

27. 

367 

86 

86. 

.544 

79 

9. 

081 
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565 

63 

42. 

152 

88 
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562 
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27 

.386 

13 

86 

.602 

54 

9 

.085 
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,574 

34 
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63 
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27 

.404 

38 

86 
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26 

9 

.089 
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03 
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37 
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565 

504 

425 
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27 

.422 

62 
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.717 
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9 

.093 
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.591 

72 

42. 
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09 

753 
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957 
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27 

.440 

85 

86 
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57 

9 

.097 
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,600 

40 
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79 

754 
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064 

27 
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06 
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.833 

17 

9 

.101 
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19 
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08 
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47 
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27 

.477 

26 

86 

.890 

74 

9 

.105 
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19 

.617 

74 
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.265 

14 
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536 
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27 

.495 

45 

86 
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26 

9 

.109 
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.626 

40 

42. 
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79 
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049 

433 

798 
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27 
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63 

87 

.005 

75 

9 

.113 
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19 

.635 

05 
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.302 

43 
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27 

.531 
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9 
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69 
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05 
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.120 
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9 
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801 

19 
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32 

42 

.339 

65 
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27 

.568 

10 

87 

.177 

98 

9 
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805 

19 
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95 

42 

.358 

24 
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081 

27 

.586 

23 

87 

.235 

31 

9 

.129 

806 

19 

.669 

57 

42 

.376 

81 

762 

580 

644 

442 

450 

728 

27 

.604 

35 

87 

.292 

61 

9 

.133 

803 

19 

.678 

18 

42 

.395 

36 

763 

582 

169 

444 

194 

947 

27 

.622 

45 

87 

.349 

87 

9 

.137 

797 

19 

.686 

79 

42 

.413 

90 

764 

583 

696 

445 

943 

744 

27 

.640 

55 

87 

.407 

09 

9 

.141 

787 

19 

.695 

38 

42 

.432 

42 

765 

585 

225 

447 

697 

125 

27, 

.658 

63 

87 

.464 

28 

9 

.145 

774 

19 

.703 

97 

42 

.450 

92 

766 

586 

756 

449 

455 

096 

27, 

,676 

71 

87 

.521 

43 

9 

.149 

758 

19 

.712 

56 

42 

.469 

41 

767 

588 

289 

451 

217 

663 

27, 

.694 

76 

87 

.578 

54 

9 

.153 

738 

19 

.721 

13 

42 

.487 

89 

768 

589 

824 

452 

984 

832 

27 

.712 

81 

87 

.635 

61 

9 

.157 

714 

19 

.729 

70 

42 

.506 

34 

769 

591 

361 

454 

756 

609 

27, 

,730 

85 

87 

.692 

65 

9 

.161 

687 

19 

.738 

26 

42, 

.524 

78 

770 

592 

900 

456 

533 

000 

27. 

748 

87 

87 

.749 

64 

9, 

.165 

656 

19 

.746 

81 

42, 

.543 

21 

771 

594 

441 

458 

314 

oil 

27. 

766 

89 

87 

.806 

61 

9, 

.169 

623 

19 

.755 

35 

42 

.561 

62 

772 

595 

984 

460 

099 

648 

27. 

784 

89 

87 

.863 

53 

9, 

.173 

585 

19 

.763 

89 

42, 

.580 

01 

773 

597 

529 

461 

889 

917 

27. 

802 

88 

87 

.920 

42 

9, 

.177 

544 

19 

.772 

42 

42, 

.598 

39 

774 

599 

076 

463 

684 

824 

27. 

820 

86 

87 

.977 

27 

9. 

.181 

500 

19 

.780 

94 

42 

.616 

75 

775 

600 

625 

465 

484 

375 

27. 

838 

82 

88. 

.034 

08 

9, 

,185 

453 

19, 

.789 

46 

42, 

.635 

09 

776 

602 

176 

467 

288 

576 

27. 

856 

78 

88. 

.090 

86 

9, 

.189 

402 

19 

.797 

97 

42. 

.653 

42 

777 

603 

729 

469 

097 

433 

27. 

874 

72 

88. 

,147 

60 

9. 

.193 

347 

19, 

.806 

47 

42. 

.671 

74 

778 

605 

284 

470 

910 

952 

27. 

892 

65 

88 

.204 

31 

9, 

,197 

290 

19 

.814 

96 

42. 

,690 

04 

779 

606 

841 

472 

729 

139 

27. 

910 

57 

88. 

.260 

98 

9, 

.201 

229 

19, 

.823 

45 

42. 

,708 

32 

780 

608 

400 

474 

552 

000 

27. 

928 

48 

88, 

.317 

61 

9, 

,205 

164 

19, 

,831 

92 

42. 

,726 

59 

781 

609 

961 

476 

379 

541 

27. 

946 

38 

88 

.374 

20 

9, 

,209 

096 

19, 

.840 

40 

42. 

,744 

84 

782 

611 

524 

478 

211 

768 

27. 

964 

26 

68 

.430 

76 

9, 

.213 

025 

19, 

.848 

86 

42. 

.763 

07 

783 

613 

089 

480 

048 

687 

27. 

982 

14 

88. 

,487 

29 

9. 

216 

950 

19. 

.857 

32 

42. 

,781 

29 

784 

614 

656 

481 

890 

304 

28. 

000 

00 

88. 

543 

77 

9. 

220 

873 

19. 

865 

77 

42 

799 

50 

785 

616 

225 

483 

736 

625 

28. 

017 

85 

88. 

600 

23 

9. 

224 

791 

19. 

,874 

21 

42. 

817 

69 

786 

617 

796 

485 

587 

656 

28. 

035 

69 

88. 

656 

64 

9. 

228 

707 

19. 

882 

65 

42. 

835 

86 

787 

619 

369 

487 

443 

403 

28. 

053 

52 

88. 

713 

02 

9. 

232 

619 

19. 

891 

07 

42. 

854 

02 

788 

620 

944 

489 

303 

872 

28. 

071 

34 

88. 

769 

36 

9. 

236 

528 

19. 

899 

50 

42. 

872 

16 

789 

622 

521 

491 

169 

069 

28. 

.089 

14 

88. 

,825 

67 

9. 

240 

433 

19. 

907 

91 

42. 

890 

29 

790 

624 

100 

493 

039 

000 

28. 

106 

94 

88. 

881 

94 

9. 

244 

335 

19. 

916 

32 

42. 

908 

40 

791 

625 

681 

494 

913 

671 

28. 

124 

72 

88. 

938 

18 

9. 

248 

234 

19. 

924 

72 

42. 

926 

50 

792 

627 

264 

496 

793 

088 

28. 

142 

49 

88. 

.994 

38 

9. 

252 

130 

19. 

933 

11 

42. 

944 

58 

793 

628 

849 

498 

677 

257 

28. 

160 

26 

89. 

,050 

55 

9. 

256 

022 

19. 

941 

50 

42. 

962 

65 

794 

630 

436 

500 

566 

184 

28. 

178 

01 

89. 

,106 

68 

9. 

259 

911 

19. 

949 

87 

42. 

980 

70 

795 

632 

025 

502 

459 

875 

28. 

195 

74 

89. 

162 

77 

9. 

263 

797 

19. 

958 

25 

42. 

998 

74 

796 

633 

616 

604 

358 

336 

28. 

213 

47 

89. 

218 

83 

9. 

267 

680 

19. 

966 

61 

43. 

016 

76 

797 

635 

209 

506 

261 

573 

28. 

231 

19 

89. 

274 

86 

9. 

271 

559 

19. 

974 

97 

43. 

034 

77 

798 

636 

804 

508 

169 

592 

28. 

248 

89 

89. 

330 

85 

9. 

275 

435 

19. 

983 

32 

43. 

052 

76 

799 

638 

401 

510 

082 

399 

28. 

266 

59 

89. 

386 

80 

9. 

279 

308 

19. 

991 

66 

43. 

070 

73 
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SQUARES, CUBES, SQUARE ROOTS, AND 
CUBE ROOTS 


n 





\/ n 

\/Wn 


^ lOn 

lOOn 

800 

640 

000 

512 

000 

000 

28.284 

27 

89.442 

72 

9.283 

178 

20.000 

00 

43.088 

69 

801 

641 

601 

513 

922 

401 

28.301 

94 

89.498 

60 

9.287 

044 

20.008 

33 

43.106 

64 

802 

643 

204 

515 

849 

608 

28.319 

60 

89.554 

45 

9.290 

907 

20.016 

65 

43.124 

57 

803 

644 

809 

517 

781 

627 

28.337 

25 

89.610 

27 

9.294 

767 

20.024 

97 

43.142 

49 

804 

646 

416 

519 

718 

464 

28.354 

89 

89.666 

05 

9.298 

624 

20.033 

28 

43.160 

39 

805 

648 

025 

521 

660 

125 

28.372 

52 

89.721 

79 

9.302 

477 

20.041 

58 

43.178 

28 

806 

649 

636 

523 

606 

616 

28.390 

14 

89.777 

50 

9.306 

328 

20.049 

88 

43.196 

15 

807 

651 

249 

525 

557 

943 

28,407 

75 

89.833 

18 

9.310 

175 

20.058 

16 

43.214 

00 

808 

652 

864 

527 

514 

112 

28.425 

34 

89.888 

82 

9.314 

019 

20.066 

45 

43.231 

85 

809 

654 

481 

529 

475 

129 

28.442 

93 

89.944 

43 

9.317 

860 

20.074 

72 

43.249 

67 

810 

656 

100 

531 

441 

000 

28.460 

50 

90.000 

00 

9.321 

698 

20.082 

99 

43.267 

49 

811 

657 

721 

533 

411 

731 

28.478 

06 

90.055 

54 

9.325 

532 

20.091 

25 

43.285 29 

812 

659 

344 

635 

387 

328 

28.495 

61 

90.111 

04 

9.329 

363 

20.099 

50 

43.303 

07 

813 

660 

969 

537 

367 

797 

28.513 

15 

90.166 

51 

9.333 

192 

20.107 

75 

43.320 

84 

814 

662 

596 

539 

353 

144 

28.530 

69 

90.221 

95 

9.337 

017 

20.115 

99 

43.338 

59 

815 

664 

225 

541 

343 

375 

28.548 

20 

90.277 

35 

9.340 

839 

20.124 

23 

43.356 

33 

816 

665 

856 

543 

338 

496 

28.565 

71 

90.332 

72 

9.344 

657 

20.132 

45 

43.374 

06 

817 

667 

489 

545 

338 

513 

28.583 

21 

90.388 

05 

9.348 

473 

20.140 

67 

43.391 

77 

818 

669 

124 

547 

343 

432 

28.600 

70 

90.443 

35 

9.352 

286 

20.148 

89 

43.409 

47 

819 

670 

761 

649 

353 

259 

28.618 

18 

90.498 

62 

9.356 

095 

20.157 

10 

43.427 

15 

820 

672 

400 

651 

368 

000 

28.635 

64 

90.553 

85 

9.359 

902 

20.165 

30 

43.444 

81 

821 

674 

041 

553 

387 

661 

28.653 

10 

90.609 

05 

9.363 

705 

20.173 

49 

43.462 

47 

822 

675 

684 

555 

412 

248 

28.670 

54 

90.664 

22 

9.367 

505 

20.181 

68 

43.480 

11 

823 

677 

329 

557 

441 

767 

28.687 

98 

90.719 

35 

9.371 

302 

20.189 

86 

43.497 

73 

824 

678 

976 

559 

476 

224 

28.706 

40 

90.774 

45 

9.375 

096 

20.198 

03 

43.515 

34 

825 

680 

625 

561 

515 

625 

28.722 

81 

90.829 

51 

9.378 

887 

20.206 

20 

43.532 

94 

826 

682 

276 

563 

559 

976 

28.740 

22 

90.884 

54 

9.382 

675 

20.214 

36 

43.550 

52 

827 

683 

929 

565 

609 

283 

28.757 

61 

90.939 

54 

9.386 

460 

20.222 

52 

43.568 

09 

828 

685 

584 

567 

663 

552 

28.774 

99 

90.994 

51 

9.390 

242 

20.230 

66 

43.585 

64 

829 

687 

241 

569 

722 

789 

28.792 

36 

91.049 

44 

9.394 

021 

20.238 

80 

43.603 

18 

830 

688 

900 

571 

787 

000 

28.809 

72 

91.104 

34 

9.397 

796 

20.246 

94 

43.620 

71 

831 

690 

561 

573 

856 

191 

28.827 

07 

91 . 1 59 

20 

9.401 

569 

20.255 

07 

43.638 

22 

832 

692 

224 

575 

930 

368 

28.844 

41 

91 .214 

03 

9.405 

339 

20.263 

19 

43.655 

72 

833 

693 

889 

578 

009 

537 

28.861 

74 

91 .268 

83 

9.409 

105 

20.271 

30 

43.673 

20 

834 

695 

556 

580 

093 

704 

28.879 

06 

91.323 

60 

9.412 

869 

20.279 

41 

43.690 

67 

835 

697 

225 

582 

182 

875 

26.896 

37 

91.378 

33 

9.416 

630 

20.287 

51 

43.708 

12 

836 

698 

896 

584 

277 

056 

28.913 

66 

91.433 

04 

9.420 

387 

20.295 

61 

43.725 

56 

837 

700 

569 

586 

376 

253 

28.930 

95 

91 .487 

70 

9.424 

142 

20.303 

70 

43.742 

99 

838 

702 

244 

588 

480 

472 

28.948 

23 

91 . 542 

34 

9.427 

894 

20.311 

78 

43.760 

41 

839 

703 

921 

590 

589 

719 

28.965 

50 

91.596 

94 

9.431 

642 

20.319 

86 

43.777 

81 

840 

705 

600 

592 

704 

000 

28.982 

75 

91.651 

51 

9.435 

388 

20.327 

93 

43.795 

19 

841 

707 

281 

594 

823 

321 

29.000 

00 

91 .706 

05 

9.439 

131 

20.335 

99 

43.812 

56 

842 

708 

964 

596 

947 

688 

29.017 

24 

91.760 

56 

9.442 

870 

20.344 

05 

43.829 

92 

843 

710 

649 

599 

077 

107 

29.034 

46 

91,815 

03 

9.446 

607 

20.352 

10 

43.847 

27 

844 

712 

336 

601 

211 

584 

29.051 

68 

91.869 

47 

9.450 

341 

20.360 

14 

43.864 

60 

845 

714 

025 

603 

351 

125 

29.068 

88 

91.923 

88 

9.454 

072 

20.368 

18 

43.881 

91 

846 

715 

716 

605 

495 

736 

29.086 

08 

91.978 

26 

9.457 

800 

20.376 

21 

43.899 

22 

847 

717 

409 

607 

645 

423 

29.103 

26 

92.032 

60 

9.461 

525 

20.384 

24 

43.916 

51 

848 

719 

104 

609 

800 

192 

29.120 

44 

92.086 

92 

9.465 

247 

20.392 

26 

43.933 

78 

849 

720 

801 

611 

960 

049 

29.137 

60 

92.141 

20 

9.468 

966 

20.400 

27 

43.951 

05 

i 
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SQUARES, CUBES, SQUARE ROOTS, AND 
CUBE ROOTS 


^ \/ n \/ 1 0n n 1 0n 1 0On 


850 

722 

500 

614 

125 

000 

29 

.154 

76 

92 

.195 

44 

9 

472 

682 

20 

408 

28 

43 

.968 

30 

851 

724 

201 

616 

295 

051 

29 

.171 

90 

92 

.249 

66 

9 

476 

396 

20 

416 

28 

43 

985 

53 

852 

725 

904 

618 

470 

208 

29 

.189 

04 

92 

.303 

85 

9 

480 

106 

20 

424 

27 

44 

.002 

75 

853 

727 

609 

620 

650 

477 

29 

.206 

16 

92 

.358 

00 

9 

.483 

814 

20 

.432 

26 

44 

.019 

96 

854 

729 

316 

622 

835 

864 

29 

.223 

28 

92 

.412 

12 

9 

.487 

518 

20 

.440 

24 

44 

.037 

16 

855 

731 

025 

625 

026 

375 

29 

.240 

38 

92 

.466 

21 

9 

.491 

220 

20 

.448 

21 

44 

.054 

34 

856 

732 

736 

627 

222 

016 

29 

.257 

48 

92 

.520 

27 

9 

494 

919 

20 

456 

18 

44 

.071 

51 

857 

734 

449 

629 

422 

793 

29 

.274 

56 

92 

.574 

29 

9 

.498 

615 

20 

.464 

15 

44 

.088 

66 

858 

736 

164 

631 

628 

712 

29 

.291 

64 

92 

.628 

29 

9 

.502 

308 

20 

.472 

10 

44 

.105 

81 

859 

737 

881 

633 

839 

779 

29 

.308 

70 

92 

.682 

25 

9 

.505 

998 

20 

.480 

05 

44 

.122 

93 

860 

739 

600 

636 

056 

000 

29 

.325 

76 

92 

.736 

18 

9 

.509 

685 

20 

.488 

00 

44 

.140 

05 

861 

741 

321 

638 

277 

381 

29 

.342 

80 

92 

.790 

09 

9 

.513 

370 

20 

.495 

93 

44 

.157 

15 

862 

743 

044 

640 

503 

928 

29 

359 

84 

92 

.843 

96 

9 

517 

052 

20 

.503 

87 

44 

. 174 

24 

863 

744 

769 

642 

735 

647 

29 

376 

86 

92 

.897 

79 

9 

520 

730 

20 

.511 

79 

44 

.191 

32 

864 

746 

496 

644 

972 

544 

29 

393 

88 

92 

.951 

60 

9 

524 

406 

20 

.519 

71 

44 

.208 

38 

865 

748 

225 

647 

214 

625 

29 

410 

88 

93 

.005 

38 

9 

.528 

079 

20 

.527 

62 

44 

.225 

43 

866 

749 

956 

649 

461 

896 

29 

427 

88 

93 

.059 

12 

9 

.531 

750 

20 

.535 

53 

44 

.242 

46 

867 

751 

689 

651 

714 

363 

29 

444 

86 

93 

.112 

83 

9 

.535 

417 

20 

.543 

43 

44 

.259 

49 

868 

753 

424 

653 

972 

032 

29 

461 

84 

93 

166 

52 

9 

.539 

082 

20 

.551 

33 

44 

.276 

50 

869 

755 

161 

656 

234 

909 

29 

478 

81 

93 

220 

17 

9 

542 

744 

20 

.559 

22 

44 

.293 

49 

870 

756 

900 

658 

503 

000 

29 

495 

76 

93 

273 

79 

9 

.546 

403 

20 

.567 

10 

44 

.310 

48 

871 

758 

641 

660 

776 

311 

29 

512 

71 

93 

327 

38 

9 

550 

059 

20 

574 

98 

44 

.327 

45 

872 

760 

384 

663 

054 

848 

29 

529 

65 

93 

380 

94 

9 

553 

712 

20 

582 

85 

44 

.344 

40 

873 

762 

129 

665 

338 

617 

29 

546 

57 

93 

434 

47 

9 

557 

363 

20 

.590 

71 

44 

.361 

35 

874 ^ 

763 

876 

667 

627 

624 

29 

563 

4 J 9 

93 

487 

97 

9 

561 

on 

20 

598 

57 

44 

378 

28 

875 

765 

625 

669 

921 

875 

29. 

580 

40 

93 

.541 

43 

9 

.564 

656 

20 

.606 

43 

44 

.395 

20 

876 

767 

376 

672 

221 

376 

29. 

597 

30 

93. 

,594 

87 

9 

.568 

298 

20 

.614 

27 

44 

.412 

11 

877 

769 

129 

674 

526 

133 

29. 

614 

19 

93. 

,648 

28 

9 

.571 

938 

20 

.622 

11 

44 

.429 

00 

878 

770 

884 

676 

836 

152 

29. 

631 

06 

93. 

,701 

65 

9, 

.575 

574 

20 

.629 

95 

44 

.445 

88 

879 

772 

641 

679 

151 

439 

29. 

647 

93 

93. 

,755 

00 

9, 

.579 

208 

20 

.637 

78 

44 

.462 

75 

880 

774 

400 

681 

472 

000 

29. 

664 

79 

93. 

,808 

32 

9 , 

,582 

840 

20, 

,645 

60 

44 

.479 

60 

881 

776 

161 

683 

797 

841 

29. 

681 

64 

93. 

,861 

60 

9 . 

.586 

468 

20 

.653 

42 

44 

,496 

44 

882 

777 

924 

686 

128 

968 

29. 

698 

48 

93. 

914 

86 

9 . 

,590 

094 

20. 

,661 

23 

44 , 

,513 

27 

883 

779 

689 

688 

465 

387 

29. 

715 

32 

93. 

968 

08 

9 . 

,593 

717 

20, 

669 

04 

44 , 

.530 

09 

884 

781 

456 

690 

807 

104 

29. 

732 

14 

94. 

021 

27 

9. 

697 

337 

20. 

,676 

84 

44 . 

546 

89 

885 

783 

225 

693 

154 

125 

29. 

748 

95 

94. 

074 

44 

9. 

600 

955 

20. 

684 

03 

44 . 

563 

68 

886 

784 

996 

695 

506 

456 

29. 

765 

75 

94. 

127 

57 

9 . 

604 

570 

20. 

692 

42 

44 . 

580 

46 

887 

786 

769 

697 

864 

103 

29. 

782 

55 

94. 

180 

68 

9 . 

608 

182 

20. 

700 

20 

44 . 

597 

23 

888 

788 

544 

700 

227 

072 

29. 

799 

33 

94. 

233 

75 

9 . 

611 

791 

20. 

707 

98 

44 . 

613 

98 

889 

790 

321 

702 

595 

369 

29 . 

816 

10 

94. 

286 

80 

9 . 

615 

398 

20. 

715 

75 

44 . 

630 

72 

890 

792 

100 

704 

969 

000 

29. 

832 

87 

94. 

339 

81 

9 . 

619 

002 

20. 

723 

51 

44 . 

647 

45 

891 

793 

881 

707 

347 

971 

29. 

849 

62 

94. 

392 

80 

9 . 

622 

603 

20. 

731 

27 

44 . 

664 

17 

892 - 

. 795 

664 

709 

732 

288 

29. 

866 

37 

94. 

445 

75 

9 . 

626 

202 

20. 

739 

02 

44 . 

680 

87 

893 4 

r 797 

449 

712 

121 

957 

29. 

883 

11 

94. 

498 

68 

9 . 

629 

797 

20. 

746 

77 

44 . 

697 

56 

894 

799 

236 

714 

516 

984 

29. 

899 

83 

94. 

551 

57 

9 . 

633 

391 

20. 

754 

51 

44 . 

714 

24 

895 

801 

025 

716 

917 

375 

29. 

916 

55 

94. 

604 

44 

9 . 

636 

981 

20. 

762 

25 

44 . 

730 

90 

896 

802 

816 

719 

323 

136 

29. 

933 

26 

94. 

657 

28 

9 . 

640 

569 

20. 

769 

98 

44 . 

747 

56 

897 

804 

609 

721 

734 

273 

29. 

949 

96 

94. 

710 

08 

9 . 

644 

154 

20. 

777 

70 

44 . 

764 

20 

898 

806 

404 

724 

150 

792 

29. 

966 

65 

94. 

762 

86 

9 . 

647 

737 

20. 

785 

42 

44 . 

780 

83 

899 

808 

201 

726 

572 

699 

29. 

983 

33 

94. 

815 

61 

9 . 

651 

317 

20. 

793 

13 

44 . 

797 

44 
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900 

810 

000 

729 

000 

000 

30 

.000 

00 

94 

.868 

33 

9 

.654 

894 

20 

.800 

84 

44 

.814 

05 

901 

811 

801 

731 

432 

701 

30 

.016 

66 

94 

.921 

02 

9 

.658 

468 

20 

.808 

54 

44 

.830 

64 

902 

813 

604 

733 

870 

808 

30 

.033 

31 

94 

.973 

68 

9 

.662 

040 

20 

.816 

23 

44 

.847 

22 

903 

815 

409 

736 

314 

327 

30 

.049 

96 

95 

.026 

31 

9 

.665 

610 

20 

.823 

92 

44 

.863 

79 

904 

817 

216 

738 

763 

264 

30 

.066 

59 

95 

.078 

91 

9 

.669 

176 

20 

.831 

61 

44 

.880 

34 

905 

819 

025 

741 

217 

625 

30 

.083 

22 

95 

.131 

49 

9 

.672 

740 

20 

.839 

29 

44 

.896 

88 

906 

820 

836 

743 

677 

416 

30 

.099 

83 

95 

.184 

03 

9 

.676 

302 

20 

.846 

96 

44 

.913 

41 

907 

822 

649 

746 

142 

643 

30 

.116 

44 

95 

.236 

55 

9 

.679 

860 

20 

.854 

63 

44 

.929 

93 

908 

824 

464 

748 

613 

312 

30 

.133 

04 

95 

.289 

03 

9 

.683 

417 

20 

.862 

29 

44 

.946 

44 

909 

826 

281 

751 

089 

429 

30 

.149 

63 

95 

.341 

49 

9 

.686 

970 

20 

.869 

94 

44 

.962 

93 

910 

828 

100 

753 

571 

000 

30 

.166 

21 

95 

.393 

92 

9 

.690 

521 

20 

.877 

59 

44 

.979 

41 

911 

829 

921 

756 

058 

031 

30 

.182 

78 

95 

.446 

32 

9 

.694 

069 

20 

.885 

24 

44 

.995 

88 

912 

831 

744 

758 

550 

528 

30 

.199 

34 

95 

.498 

69 

9 

.697 

615 

20 

.892 

88 

45 

.012 

34 

913 

833 

569 

761 

048 

497 

30 

.215 

89 

95 

.551 

03 

9 

.701 

158 

20 

.900 

51 

45 

.028 

79 

914 

835 

396 

763 

551 

944 

30 

.232 

43 

95 

.603 

35 

9 

.704 

699 

20 

.908 

14 

45 

.045 

22 

915 

837 

225 

766 

060 

875 

30. 

.248 

97 

95 

.655 

63 

9 

.708 

237 

20 

.915 

76 

45 

.061 

64 

916 

839 

056 

768 

575 

296 

30. 

,265 

49 

95 

.707 

89 

9 

.711 

772 

20 

.923 

38 

45 

.078 

05 

917 

840 

889 

771 

095 

213 

30. 

282 

01 

95 

.760 

12 

9 

.715 

305 

20 

.930 

99 

45 

.094 

45 

918 

842 

724 

773 

620 

632 

30. 

298 

51 

95 

.812 

32 

9, 

,718 

835 

20 

.938 

60 

45 

.110 

84 

919 

844 

561 

776 

151 

559 

30. 

.315 

01 

95, 

.864 

49 

9, 

,722 

363 

20 

.946 

20 

45 

.127 

21 

920 

846 

400 

778 

688 

000 

30. 

331 

50 

95. 

.916 

63 

9, 

,725 

888 

20 

.953 

79 

45 

.143 

57 

921 

848 

241 

781 

229 

961 

30. 

347 

98 

95. 

.968 

74 

9. 

729 

411 

20 

.961 

38 

45, 

.159 

92 

922 

850 

084 

783 

777 

448 

30. 

364 

45 

96. 

.020 

83 

9. 

,732 

931 

20 

.968 

96 

45, 

.176 

26 

923 

851 

929 

786 

330 

467 

30. 

380 

92 

96. 

,072 

89 

9. 

736 

448 
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,976 

54 

45, 

,192 

59 

924 

853 

776 

788 

889 

024 

30. 

397 

37 

96. 

,124 

92 

9. 

739 

963 

20. 

.984 

11 

45. 

,208 

91 

925 

855 

625 

791 

453 

125 

30. 

413 

81 

96. 

,176 

92 

9. 

743 

476 

20. 

.991 

68 

45. 

.225 

21 

926 

857 

476 

794 

022 

776 

30. 

430 

25 

96. 

.228 

89 

9, 

.746 

986 

20 

.999 

24 

45, 

.241 

50 

927 

859 

329 

796 

597 

983 

30. 

446 

67 

96, 

.280 

84 

9, 

,750 

493 

21 . 

,006 

80 

45. 

,257 

78 

928 

861 

184 

799 

178 

752 

30. 

463 

09 

96, 

.332 

76 

9, 

.753 

998 

21 , 

.014 

35 

45. 

,274 

05 

929 

863 

041 

801 

765 

089 

30. 

479 

50 

96. 

.384 

65 

9, 

,757 

500 

21 . 

,021 

90 

45. 

290 

30 

930 

864 

900 

804 

357 

000 

30. 

495 

90 

96. 

.436 

51 

9, 

,761 

000 

21 , 

.029 

44 

45, 

,306 

55 

931 

866 

761 

806 

954 

491 

30. 

512 

29 

96. 

.488 

34 

9. 

,764 

497 

21 . 

,036 

97 

45. 

,322 

78 

932 

868 

624 

809 

557 

568 

30. 

528 

68 

96. 

,540 

15 

9. 

,767 

992 

21. 

,044 

50 

45. 

339 

00 

933 

870 

489 

812 

166 

237 

30. 

545 

05 

96. 

,591 

93 

9. 

771 

485 

21 . 

,052 

03 

45. 

355 

21 

934 

872 

356 

814 

780 

504 

30. 

561 

41 

96. 

.643 

68 

9. 

.774 

974 

21. 

,059 

54 

45. 

,371 

41 

935 

874 

225 

817 

400 

375 

30. 

577 

77 

96. 

695 

40 

9. 

778 

462 

21. 

067 

06 

45. 

387 

60 

936 

876 

096 

820 

025 

856 

30. 

594 

12 

96. 

,747 

09 

9. 

781 

946 

21 . 

,074 

56 

45. 

403 

77 

937 

877 

969 

822 

656 

953 

30. 

610 

46 

96. 

798 

76 

9. 

785 

429 

21, 

082 

07 

45. 

419 

94 

938 

879 

844 

825 

293 

672 

30. 

626 

79 

96. 

,850 

40 

9. 

788 

909 

21. 

089 

56 

45. 

436 

09 1 

939 

881 

721 

827 

936 

019 

30. 

643 

11 

96. 

.902 

01 

9. 

792 

386 

21 . 

097 

06 

45. 

452 

23 

940 

883 

600 

830 

584 

000 

30. 

659 

42 

96. 

,953 

60 

9. 

795 

861 

21. 

104 

54 

45. 

468 

36 

941 

885 

481 

833 

237 

621 

30. 

675 

72 

97. 

.005 

15 

9. 

799 

334 

21 . 

112 

02 

45. 

484 

48 

942 

887 

364 

835 

896 

888 

30. 

692 

02 

97. 

,056 

68 

9. 

802 

804 

21. 

119 

50 

45. 

500 

58 

943 

889 

249 

838 

561 

807 

30. 

708 

31 

97. 

108 

19 

9. 

806 

271 

21. 

126 

97 

45. 

516 

68 

944 

891 

136 

841 

232 

384 

30. 

724 

58 

97. 

,159 

66 

9. 

.809 

736 

21. 

,134 

44 

45. 

532 

76 

945 

893 

025 

843 

908 

625 

30. 

740 

85 

97. 

,211 

11 

9. 

813 

199 

21. 

,141 

90 

45. 

548 

83 

946 

894 

916 

846 

590 

536 

30. 

757 

11 

97. 

262 

53 

9. 

816 

659 

21 . 

,149 

35 

45. 

564 

90 

947 

896 

809 

849 

278 

123 

30. 

773 

37 

97. 

,313 

93 

9. 

820 

117 

21. 

,156 

80 

45. 

580 

95 

948 

898 

704 

851 

971 

392 

30. 

789 

61 

97. 

.365 

29 

9. 

823 

572 

21. 

164 

24 

45. 

596 

98 

949 

900 

601 

854 

670 

349 

30, 

,805 

84 

97 

.416 

63 

9. 

827 

025 

21. 

,171 

68 

45. 

613 

01 




Table Xin 


JPage 


SQUARES, CUBES, SQUARE ROOTS, AND 


n 


n^ 


950 

902 

500 

857 

951 

904 

401 

860 

952 

906 

304 

862 

953 

908 

209 

865 

954 

910 

116 

868 

955 

912 

025 

870 

956 

913 

936 

873 

957 

915 

849 

876 

958 

917 

764 

879 

959 

919 

681 

881 

960 

921 

600 

884 

961 

923 

521 

887 

962 

925 

444 

890 

963 

927 

369 

893 

964 

929 

296 

895 

965 

931 

225 

898 

966 

933 

156 

901 

967 

935 

089 

904 

968 

937 

024 

907 

969 

938 

961 

909 

970 

940 

900 

912 

971 

942 

841 

915 

972 

944 

784 

918 

973 

946 

729 

921 

974 

948 

676 

924 

975 

950 

625 

926 

976 

952 

576 

929 

977 

954 

529 

932 

978 

956 

484 

935 

979 

958 

441 

938 

980 

960 

400 

941 

981 

962 

361 

944 

982 

964 

324 

946 

983 

966 

289 

949 

984 

968 

256 

952 

985 

970 

225 

955 

986 

972 

196 

958 

987 

974 

169 

961 

988 

976 

144 

964 

989 

978 

121 

967 

990 

980 

100 

970 

991 

982 

081 

973 

992 

984 

064 

976 

993 

986 

049 

979 

994 

988 

036 

982 

995 

990 

025 

985 

996 

992 

016 

988 

997 

994 

009 

991 

998 

996 

004 

994 

999 

998 

001 

997 


CUBE 


\/ n 


375 000 30.822 07 
085 351 30.838 29 
801 408 38.854 50 
523 177 38.870 70 
250 664 30.886 89 

983 875 30.903 07 
722 816 30.919 25 
467 493 30.935 42 
217 912 30.951 58 
974 079 30.967 73 

736 000 30.983 87 

503 681 31 . 000 00 
277 123 31.016 12 
056 347 31.032 24 
841 344 31.048 35 

632125 31.06445 
428 696 31.080 54 
231 063 31.096 62 
039232 31.11270 
853209 31.12876 

673 000 31.144 82 
498611 31.16087 
330 048 31.176 91 
167 317 31.192 95 
010424 31.20897 

859 375 31 . 224 99 
714 176 31.241 00 
574 833 31,257 00 
441 352 31.272 99 
313 739 31.288 98 

192 000 31.304 95 
076 141 31.320 92 
966 168 31.336 88 
862 087 31,352 83 
763 904 31.368 77 

671 625 31.384 71 
585256 31.40064 

504 803 31.416 56 
430272 31.43247 
361 669 31.448 37 

299 000 31 . 464 27 
242 271 31.480 15 
191 488 31.496 03 
146 667 31.511 90 
107784 31.52777 

074 875 31 . 543 62 
047 936 31 . 559 47 
026 973 31.575 31 
oil 992 31.591 14 
002 999 31 . 606 96 


ROOTS 


•\/ lOn n 


97.467 94 9.830 476 
97.519 23 9.833 924 
97.570 49 9.837 369 
97.621 72 9.840 813 
97.672 92 9.844 254 

97.724 10 9.847 692 
97.775 25 9.851 128 
97.826 38 9.854 562 
97.877 47 9.857 993 
97.928 55 9.861 422 

97.979 59 9.864 848 
98.030 61 9.868 272 
98.081 60 9.871 694 
98.132 56 9.875 113 
98.183 50 9.878 530 

98.234 41 9.881 945 
98.285 30 9.885 357 
98.336 16 9.888 767 
98.386 99 9.892 175 
98.437 80 9.895 580 

98.488 58 9.898 983 
98.539 33 9.902 384 
98.590 06 9.905 782 
98.640 76 9.909 178 
98.691 44 9.912 571 

98.742 09 9.915 962 
98.792 71 9.919 351 
98.843 31 9.922 738 
98.893 88 9.926 122 
98.944 43 9.929 504 

98.994 95 9.932 884 
99.045 44 9.936 261 
99.095 91 9.939 636 
99.146 36 9.943 009 
99.196 77 9.946 380 

99.247 17 9.949 748 
99.297 53 9.953 114 
99.347 87 9.956 478 
99.398 19 9.959 839 
99.448 48 9.963 198 

99.498 74 9.966 555 
99.548 98 9.969 910 
99.599 20 9.973 262 
99.649 39 9.976 612 
99.699 55 9.979 960 

99.749 69 9.983 305 
99.799 80 9.986 649 
99.849 89 9.989 990 
99.899 95 9.993 329 
99.949 99 9.996 666 
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21 

.179 

12 

45, 

,629 

03 

21 

.186 

55 

45 

.645 

03 

21 

.193 

97 

45 

.661 

02 

21 

.201 

39 

45 

.677 

01 

21 

.208 

80 

45 

.692 

98 

21 

.216 

21 

45 

.708 

94 

21 

.223 

61 

45 

.724 

89 

21 

.231 

01 

45 

.740 

82 

21 

.238 

40 

45 

.756 

75 

21 

.245 

79 

45 

.772 

67 

21 

.253 

17 

45 

.788 

57 

21 

.260 

55 

45 

.804 

46 

21 

.267 

92 

45 

.820 

35 

21 

.275 

29 

45 

.836 

22 

21 

.282 

65 

45 

.852 

08 

21 

.290 

01 

45 

.867 

93 

21 

.297 

36 

45 

.883 

76 

21 

.304 

70 

45 

.899 

59 

21 

.312 

04 

45 

.915 

41 

21 

.319 

38 

45 

.931 

21 

21 

.326 

71 

45 

.947 

01 

21 

.334 

04 

45 

.962 

79 

21 

.341 

36 

45 

.978 

57 

21 

.348 

68 

45 

.994 

33 

21 

.355 

99 

46 

.010 

08 

21 

.363 

29 

46 

.025 

82 

21 

.370 

59 

46 

.041 

55 

21 

.377 

89 

46 

.057 

27 

21 

.385 

18 

46 

.072 

98 

21 

.392 

47 

46 

.088 

68 

21 

.399 

75 

46 

,104 

36 

21 

.407 

03 

46 

,120 

04 

21 

.414 

30 

46 

,135 

71 

21 

.421 

56 

46 

,151 

36 

21 

.428 

83 

46, 

,167 

00 

21 

.436 

08 

46. 

,182 

64 

21 

.443 

33 

46, 

,198 

26 

21 

.450 

58 

46, 

,213 

87 

21 

.457 

82 

46. 

229 

48 

21 

.465 

06 

46. 

245 

07 

21 

.472 

29 

46. 

260 

65 

21. 

.479 

52 

46. 

276 

22 

21 

.486 

74 

46. 

291 

78 

21, 

,493 

96 

46. 

307 

33 

21 , 

.501 

17 

46. 

322 

87 

21. 

,508 

38 

46. 

338 

40 

21 , 

,515 

58 

46. 

353 

92 

21 . 

522 

78 

46. 

369 

43 

21 . 

529 

97 

46. 

384 

92 

21. 

537 

16 

46. 

400 

41 
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RECIPROCALS, CIRCUMFERENCES, AND AREAS OF CIRCLES 
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50 

20 

.000 

00 

157 

.079 

6 

1 

963 

.495 

1 

1000 

.000 


3 

.141 

593 



785 

3982 

51 

19 

.607 

84 

160 

221 

2 

2 

042 

.821 

2 

600 

.000 

0 

6 

.283 

185 


3 

.141 

593 

52 

19 

.230 

77 

163 

.362 

8 

2 

123 

.717 

3 

333 

.333 

3 

9 

.424 

778 


7 

.068 

583 

53 

18 

.867 

92 

166 

504 

4 

2 

206 

.183 

4 

250 

.000 

0 

12 

.566 

37 


12 

.566 

37 

54 

18 

.518 

52 

169 

.646 

0 

2 

290 

.221 

5 

200 

000 

0 

15 

.707 

96 


19 

.634 

95 

55 

18 

.181 

82 

172 

.787 

6 

2 

375 

.829 

6 

166 

666 

7 

18 

.849 

56 


28 

.274 

33 

56 

17 

.857 

14 

175 

.929 

2 

2 

463 

.009 

7 

142 

857 

1 

21 

.991 

15 


38 

.484 

51 

57 

17 

.543 

86 

179 

.070 

8 

2 

551 

.759 

8 

125 

000 

0 

25 

.132 

74 


50 

.265 

48 

58 

17 

.241 

38 

182 

.212 

4 

2 

642 

.079 

9 

111 

111 

1 

28 

.274 

33 


63 

.617 

25 

59 

16 

.949 

15 

185 

.354 

0 

2 

733 

.971 

10 

100 

000 

0 

31 

.415 

93 


78 

.539 

82 

60 

16 

.666 

67 

188 

.495 

6 

2 

827 

.433 

11 

90 

909 

09 

34 

.557 

52 


95 

.033 

18 

61 

16 

.393 

44 

191 

.637 

2 

2 

922 

.467 

12 

83 

333 

33 

37 

.699 

11 


113 

.097 

3 

62 

16 

.129 

03 

194 

778 

7 

3 

019 

.071 

13 

76 

923 

08 

40 

.840 

70 


132 

.732 

3 

63 

15 

873 

02 

197 

920 

3 

3 

117 

.245 

14 

71 

428 

57 

43 

.982 

30 


153 

938 

0 

64 

15 

625 

00 

201 

061 

9 

3 

216 

.991 

15 

66 

666 

67 

47 

123 

89 


176 

714 

6 

65 

15 

384 

62 

204 

203 

5 

3 

318 

307 

16 

62 

500 

00 

50 

265 

48 


201 

061 

9 

66 

15 

151 

52 

207 

345 

1 

3 

421 

194 

17 

58 

823 

53 

53 

407 

08 


226 

980 

1 

67 

14 

925 

37 

210 

486 

7 

3 

525 

652 

18 

55 

555 

56 

56 

548 

67 


254 

469 

0 

68 

14 

705 

88 

213 

628 

3 

3 

631 

681 

19 

52 

631 

58 

59 

690 

26 


283 

528 

7 

69 

14 

492 

75 

216 

769 

9 

3 

739 

281 

20 

50 

000 

00 

62 

831 

85 


314 

159 

3 

70 

14 

285 

71 

219 

911 

5 

3 

848 

451 

21 

47 

619 

05 

65 

973 

45 


346 

360 

6 

71 

14 

084 

51 

223 

053 

1 

3 

959 

192 

22 

45 

454 

55 

69 

115 

04 


380 

132 

7 

72 

13 

888 

89 

226 

194 

7 

4 

071 

504 

23 

43 

478 

26 

72 

256 

63 


415 

475 

6 

73 

13 

698 

63 

229 

336 

3 

4 

185 

387 

24 

41 

666 

67 

75 

398 

22 


452 

389 

3 

74 

13 

513 

51 

232 

477 

9 

4 

300 

840 

25 

40 

000 

00 

78 

.539 

82 


490, 

873 

9 

75 

13 

333 

33 

235, 

619 

4 

4 

417 

865 

26 

38 

461 

54 

81 

.681 

41 


530. 

929 

2 

76 

13 

157 

89 

238. 

761 

0 

4 

536 

460 

27 

37 

037 

04 

84 

.823 

00 


572. 

555 

3 

77 

12 

987 

01 

241 . 

902 

6 

4 

656 

626 

28 

• 35. 

,714 

29 

87 

,964 

59 


615. 

752 

2 

78 

12, 

,820 

51 

245. 

.044 

2 

4 

778 

.362 

29 

34, 

,482 

76 

91, 

.106 

19 


660. 

519 

9 

79 

12, 

,658 

23 

248, 

,185 

8 

4 

901 

.670 

30 

33 

333 

33 

94, 

247 

78 


706. 

858 

3 

80 

12. 

500 

00 

251 . 

327 

4 

5 

026, 

,548 

31 

32. 

258 

06 

97, 

389 

37 


754. 

767 

6 

81 

12. 

345 

68 

254. 

469 

0 

5 

152. 

997 

32 

31. 

250 

00 

100, 

,531 

0 


804. 

247 

7 

82 

12. 

195 

12 

257. 

610 

6 

5 

281 , 

017 

33 

30. 

303 

03 

103. 

672 

6 


855. 

298 

6 

83 

12. 

048 

19 

260. 

752 

2 

5 

410. 

.608 

34 

29. 

411 

76 

106. 

814 

2 


907. 

920 

3 

84 

11. 

904 

76 

263. 

893 

8 

5 

541 . 

769 

35 

28. 

571 

43 

109. 

955 

7 


962. 

112 

8 

85 

11. 

764 

71 

267. 

035 

4 

5 

674. 

502 

36 

27. 

777 

78 

113. 

097 

3 

1 

017. 

876 


86 

11. 

627 

91 

270. 

177 

0 

5 

808. 

805 

37 

27. 

027 

03 

116. 

238 

9 

1 

075. 

210 


87 

11. 

494 

25 

273. 

318 

6 

5 

944. 

679 

38 

26. 

315 

79 

119. 

380 

5 

1 

134. 

115 


88 

11. 

363 

64 

276. 

460 

2 

6 

082. 

123 

39 

25. 

641 

03 

122. 

522 

1 

1 

194. 

591 


' 89 

1 

11. 

235 

96 

279. 

601 

7 

6 

221 . 

139 

40 

25. 

000 

00 

125. 

663 

7 

1 

256. 

637 


90 

11. 

111 

11 

282. 

743 

3 

6 

361 . 

725 

41 

24. 

390 

24 

128. 

805 

3 

1 

320. 

254 


91 

10. 

989 

01 

285. 

884 

9 

6 

503. 

882 

42 

23. 

809 

52 

131. 

946 

9 

1 

385. 

442 


92 

10. 

869 

57 

289. 

026 

5 

6 

647. 

610 

43 

23. 

255 

81 

135. 

088 

5 

1 

452. 

201 


93 

10. 

752 

69 

292. 

168 

1 

6 

792. 

909 

44 

22. 

727 

27 

138. 

230 

1 

1 

520. 

531 


! 94 

10. 

638 

30 

295. 

309 

7 

6 

939. 

778 

45 

22. 

222 

22 

141. 

371 

7 

1 

590. 

431 


95 

10. 

526 

32 

298. 

451 

3 

7 

088. 

218 

46 

21. 

739 

13 

144. 

513 

3 

1 

661 . 

903 


96 

10. 

416 

67 

301 . 

592 

9 

7 

238. 

229 

47 

21. 

276 

60 

147. 

654 

9 

1 

734. 

945 


97 

10. 

309 

28 

304. 

734 

5 

7 

389. 

811 

48 

20. 

833 

33 

150. 

796 

4 

1 

809. 

557 


98 

10. 

204 

08 

307. 

876 

1 

7 

542. 

964 

49 

20. 

408 

16 

153. 

938 

0 

1 

885. 

741 


99 

10. 

101 

01 

311 . 

017 

7 

7 

697. 

687 
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RECIPROCALS, CIRCUMFERENCES, AND AREAS OF CIRCLES 






Circum 



Area 

of 





Circum 


Area 

71 





of 

circle 


circle 





of 

circle 


circle I 

n 


1000 /n 


vn 




n 


1000 

/n 


irn 



iirn^ 


100 

10 

000 

000 

314 

159 

3 

7 

853 

982 

150 

6 

666 

667 

471 

238 

9 

17 

671 

46 

101 

9 

.900 

990 

317 

300 

9 

8 

Oil 

847 

151 

6 

622 

517 

474 

380 

5 

17 

907 

86 

102 

9 

.803 

922 

320 

442 

5 

8 

171 

282 

152 

6 

578 

947 

477 

522 

1 

18 

145 

84 

103 

9 

.708 

738 

323 

584 

0 

8 

332 

289 

153 

6 

535 

948 

480 

663 

7 

18 

385 

39 

104 

9 

.615 

385 

326 

725 

6 

8 

494 

867 

154 

6 

493 

506 

483 

805 

3 

18 

626 

50 

105 

9 

.523 

810 

329 

.867 

2 

8 

659 

.015 

155 

6 

451 

613 

486 

946 

9 

18 

869 

19 

106 

9 

433 

962 

333 

008 

8 

8 

824 

734 

156 

6 

410 

256 

490 

088 

5 

19 

113 

45 

107 

9 

345 

794 

336 

150 

4 

8 

992 

024 

157 

6 

369 

427 

493 

.230 

0 

19 

359 

.28 

108 

9 

259 

259 

339 

292 

0 

9 

160 

884 

158 

6 

329 

114 

496 

.371 

6 

19 

606 

.68 

109 

9 

174 

312 

342 

433 

6 

9 

331 

316 

159 

6 

289 

308 

499 

.513 

2 

19 

855 

.65 

110 

9 

090 

909 

345 

575 

2 

9 

503 

318 

160 

6 

250 

000 

502 

654 

8 

20 

106 

.19 

111 

9 

009 

009 

348 

716 

8 

9 

676 

891 

161 

6 

211 

180 

505 

796 

4 

20 

358 

.31 

112 

8 

928 

571 

351 

858 

4 

9 

852 

035 

162 

6 

172 

840 

508 

938 

0 

20 

611 

.99 

113 

8 

849 

558 

355 

000 

0 

10 

028 

75 

163 

6 

134 

969 

512 

.079 

6 

20 

867 

.24 

114 

8 

771 

930 

358 

141 

6 

10 

207 

.03 

164 

6 

097 

561 

515 

.221 

2 

21 

124 

.07 

115 

8 

695 

652 

361 

283 

2 

10 

386 

89 

165 

6 

060 

606 

518 

.362 

8 

21 

382 

46 

116 

8 

620 

690 

364 

424 

7 

10 

568 

32 

166 

6 

024 

096 

521 

504 

4 

21 

642 

43 

117 

8 

547 

009 

367 

566 

3 

10 

751 

32 

167 

5 

988 

024 

524 

646 

0 

21 

903 

97 

118 

8 

474 

576 

370 

707 

9 

10 

935 

88 

168 

5 

952 

381 

527 

787 

6 

22 

167 

08 

119 

8 

403 

361 

373 

849 

6 

11 

122 

02 

169 

5 

917 

160 

530 

929 

2 

22 

431 

76 

120 

8 

333 

333 

376 

991 

1 

11 

309 

73 

170 

5 

882 

353 

534 

070 

8 

22 

698 

01 

121 

8 

264 

463 

380 

132 

7 

11 

499 

01 

171 

5 

847 

953 

537 

212 

3 

22 

965 

83 

122 

8 

196 

721 

383 

274 

3 

11 

689 

87 

172 

5 

813 

953 

540 

353 

9 

23 

235 

22 

123 

8 

130 

081 

386 

415 

9 

11 

882 

29 

173 

5 

.780 

347 

543 

495 

5 

23 

506 

18 

124 

8. 

064 

516 

389 

557 

5 

12 

076 

28 

174 

5, 

,747 

126 

546 

637 

1 

23 

778 

71 

125 

8 

000 

000 

392 

699 

1 

12 

271 

85 

175 

5 

,714 

286 

549 

778 

7 

24 

052 

82 

126 

7, 

936 

508 

395 

.840 

7 

12 

468 

98 

176 

5. 

,681 

818 

552 

.920 

3 

24 

328 

.49 

127 

7, 

874 

016 

398 

,982 

3 

12 

667 

69 

177 

5 

,649 

718 

556 

.061 

9 

24 

605 

.74 

128 

7, 

,812 

500 

402 

.123 

9 

12 

867 

.96 

178 

5 

,617 

978 

559 

.203 

5 

24 

884 

.56 

129 

7. 

.751 

938 

405. 

,265 

5 

13 

069, 

.81 

179 

5, 

,586 

592 

562 

.345 

1 

25 

164 

.94 

130 

7. 

692 

308 

408. 

.407 

0 

13 

273 

23 

180 

5, 

.555 

556 

565 

.486 

7 

25 

446 

.90 

131 

7. 

633 

588 

411 . 

548 

6 

13 

478, 

22 

181 

5, 

,524 

862 

568 

.628 

3 

25 

730 

.43 

132 

7. 

575 

758 

414. 

690 

2 

13 

684 

,78 

182 

5, 

.494 

505 

571 

.769 

9 

26 

015 

.53 

133 

7. 

518 

797 

417. 

831 

8 

13 

892. 

,91 

183 

5. 

464 

481 

574 

.911 

5 

26 

302. 

.20 

134 

7. 

462 

687 

420. 

,973 

4 

14 

102, 

,61 

184 

5. 

,434 

783 

578, 

.053 

0 

26 

590. 

44 

135 

7. 

407 

407 

424. 

115 

0 

14 

313. 

88 

185 

5. 

405 

405 

581 . 

,194 

6 

26 

880. 

25 

136 

7. 

352 

941 

427, 

256 

6 

14 

526. 

72 

186 

5. 

376 

344 

584 

.336 

2 

27 

171 . 

63 

137 

7. 

299 

270 

430. 

398 

2 

14 

741. 

14 

187 

5. 

347 

594 

587, 

.477 

8 

27 

464. 

59 

138 

7. 

246 

377 

433. 

539 

8 

14 

957. 

12 

188 

5. 

319 

149 

590, 

,619 

4 

27 

759. 

11 

139 

7. 

194 

245 

436. 

681 

4 

15 

174. 

68 

189 

5. 

291 

005 

593. 

.761 

0 

28 

055. 

21 

140 

7. 

142 

857 

439. 

823 

0 

15 

393. 

80 

190 

5. 

263 

158 

596. 

.902 

6 

28 

352. 

87 

141 

7. 

092 

199 

442. 

964 

6 

15 

614. 

50 

191 

5. 

235 

602 

600. 

044 

2 

28 

652. 

11 

142 

7. 

042 

254 

446. 

106 

2 

15 

836. 

77 

192 

5. 

208 

333 

603. 

185 

8 

28 

952. 

92 

143 

6. 

993 

007 

449. 

247 

7 

16 

060. 

61 

193 

5. 

181 

347 

606. 

327 

4 

29 

255. 

30 

144 

6. 

944 

444 

452. 

389 

3 

16 

286. 

02 

194 

5. 

154 

639 

609. 

469 

0 

29 

559. 

25 

145 

6. 

896 

552 

455. 

530 

9 

16 

513. 

00 

195 

5. 

128 

205 

612. 

610 

6 

29 

864. 

77 

146 

6. 

849 

315 

458. 

672 

5 

16 

741. 

55 

196 

5. 

102 

041 

615. 

752 

2 

30 

171. 

86 

147 

6. 

802 

721 

461 . 

814 

1 

16 

971 . 

67 

197 

5. 

076 

142 

618. 

893 

8 

30 

480. 

52 

148 

6. 

756 

757 

464. 

955 

7 

17 

203. 

36 

198 

5. 

050 

505 

522. 

035 

3 

30 

790. 

75 

149 

6. 

711 

409 

468. 

097 

3 

17 

436. 

62 

199 

5. 

025 

126 

625. 

176 

9 

31 

102. 

55 
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RECIPROCALS, CIRCUMFERENCES, AND AREAS OF CIRCLES 


n 

1000/n 

Circum. 
of circle 

Tin 

Area of 
circle 

n 

1000/n 

Circum. 
of circle 
vn 

Area of 
circle 
iirn2 

200 

5.000 

000 

628.318 

5 

31 

415.93 

250 

4.000 

000 

785.398 

2 

49 

087.39 

201 

4.975 

124 

631.460 

1 

31 

730.87 

251 

3.984 

064 

788.539 

8 

49 

480.87 

202 

4.950 

495 

634.601 

7 

32 

047.39 

252 

3.968 

254 

791.681 

3 

49 

875.92 

203 

4.926 

108 

637.743 

3 

32 

365.47 

253 

3.952 

569 

794.822 

9 

50 

272.55 

204 

4.901 

961 

640.884 

9 

32 

685.13 

254 

3.937 

008 

797 . 964 

5 

50 

670.75 

205 

4.878 

049 

644.026 

5 

33 

006.36 

255 

3.921 

569 

801.106 

1 

51 

070 52 

206 

4.854 

369 

647.168 

1 

33 

329.16 

256 

3.906 

250 

804.247 

7 

51 

471 85 

207 

4.830 

918 

650 , 309 

7 

33 

653.53 

257 

3.891 

051 

807.389 

3 

51 

874,76 

208 

4.807 

692 

653.451 

3 

33 

979.47 

258 

3.875 

969 

810.530 

9 

52 

279 24 

209 

4.784 

689 

656.592 

9 

34 

306.98 

259 

3.861 

004 

813,672 

5 

52 

685.29 

210 

4.761 

905 

659 . 734 

5 

34 

636.06 

260 

3.846 

154 

816.814 

1 

53 

092 92 

211 

4.739 

336 

662.876 

0 

34 

966.71 

261 

3.831 

418 

819.955 

7 

53 

502.11 

212 

4.716 

981 

666.017 

6 

35 

298.94 

262 

3.816 

794 

823.097 

3 

53 

912.87 

213 

4.694 

836 

669.159 

2 

35 

632.73 

263 

3.802 

281 

826 238 

9 

54 

325.21 

214 

4.672 

897 

672.300 

8 

35 

968.09 

264 

3.787 

879 

829.380 

5 

54 

739,11 

215 

4.651 

163 

675.442 

4 

36 

305.03 

265 

3.773 

585 

832.622 

1 

55 

154.59 

216 

4.629 

630 

678 . 584 

0 

36 

643.54 

266 

3.759 

398 

835.663 

6 

55 

571 .63 

217 

4.608 

295 

681.725 

6 

36 

983.61 

267 

3.745 

318 

838 . 805 

2 

55 

990.25 

218 

4.587 

156 

684.867 

2 

37 

325.26 

268 

3.731 

343 

841.946 

8 

56 

410 44 

219 

4.566 

210 

688.008 

8 

37 

668.48 

269 

3.717 

472 

845.088 

4 

56 

832.20 

220 

4.545 

455 

691 . 1 50 

4 

38 

013.27 

270 

3.703 

704 

848.230 

0 

57 

255.53 

221 

4.524 

887 

694 . 292 

0 

38 

359.63 

271 

3.690 

037 

851.371 

6 

57 

680.43 

222 

4.504 

505 

697.433 

6 

38 

707.56 

272 

3.676 

471 

854.513 

2 

58 

106.90 

223 

4.484 

305 

700.575 

2 

39 

057.07 

273 

3.663 

004 

857 . 654 

8 

58 

534.94 

224 

4.464 

286 

703.716 

8 

39 

408.14 

274 

3.649 

635 

860.796 

4 

58 

964.55 

225 

4.444 

444 

706 . 858 

3 

39 

760.78 

275 

3.636 

364 

863 . 938 

0 

59 

395.74 

226 

4.424 

779 

709 . 999 

9 

40 

115.00 

276 

3.623 

188 

867 . 079 

6 

59 

828 49 

227 

4.405 

286 

713.141 

5 

40 

470.78 

277 

3.610 

108 

870.221 

2 

60 

262 82 

228 

4.385 

965 

716.283 

1 

40 

828.14 

278 

3.597 

122 

873.362 

8 

60 

698.71 

229 

4.366 

812 

719.424 

7 

41 

187.07 

279 

3.584 

229 

876.504 

4 

61 

136.18 

230 

4.347 

826 

722.566 

3 

41 

547.56 

280 

3.571 

429 

879.645 

9 

61 

575 22 

231 

4.329 

004 

725.707 

9 

41 

909.63 

281 

3.558 

719 

882.787 

5 

62 

015 82 

232 

4.310 

345 

728.849 

5 

42 

273.27 

282 

3.546 

099 

885.929 

1 

62 

458 00 

233 

4.291 

845 

731.991 

1 

42 

638.48 

283 

3.533 

569 

889.070 

7 

62 

901.75 

234 

4.273 

504 

735.132 

7 

43 

005.26 

284 

3.521 

127 

892.212 

3 

63 

347.07 

235 

4.255 

319 

738.274 

3 

43 

373.61 

285 

3.508 

772 

895.353 

9 

63 

793.97 

236 

4.237 

288 

741.415 

9 

43 

743.54 

286 

3.496 

503 

898.495 

5 

64 

242.43 

237 

4.219 

409 

744 . 557 

5 

44 

115.03 

287 

3.484 

321 

901.637 

1 

64 

692.46 

238 

4.201 

681 

747.699 

1 

44 

488.09 

288 

3.472 

222 

904.778 

7 

65 

144.07 

239 

4.184 

100 

750.840 

6 

44 

862.73 

289 

3.460 

208 

907.920 

3 

65 

597.24 

240 

4.166 

667 

753.982 

2 

45 

238.93 

290 

3.448 

276 

911.061 

9 

66 

051 . 99 

241 

4.149 

378 

757 . 1 23 

8 

45 

616.71 

291 

3.436 

426 

914.203 

5 

66 

508.30 

242 

4.132 231 

760.265 

4 

45 

996.06 

292 

3.424 

658 

917.345 

1 

66 

966.19 

243 

4.115 

226 

763.407 

0 

46 

376.98 

293 

3.412 

969 

920.486 

6 

67 

425.65 

244 

4.098 

361 

766.548 6 

46 

759.47 

294 

3.401 

361 

923.628 

2 

67 

886.68 

245 

4.081 

633 

769.690 

2 

47 

143.52 

295 

3.389 

831 

926.769 

8 

68 

349.28 

246 

4.065 

041 

772.831 

8 

47 

529.16 

296 

3.378 

378 

929.911 

4 

68 

813.45 

247 

4.048 

583 

775.973 

4 

47 

916.36 

297 

3.367 

003 

933.053 

0 

69 

279.19 

248 

4.032 

258 

779.115 

0 

48 

305.13 

298 

3.355 

705 

936.194 

6 

69 

746.50 

249 

4.016 

064 

782,256 

6 

48 

695.47 

299 

3.344 

482 

939.336 

2 

70 

215.38 
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RECIPROCALS, CIRCUMFERENCES, AND AREAS OF CIRCLES 


n 

1000 /n 


Circnm. 
of circle 

Tfl 


Area of 
circle 

n 

1000 /n 

Circum. 
of circle 
irn 

Area of 
circle 
iTrn'‘‘ 

300 

3.333 

333 


942.477 

8 

70 685.83 

350 

2.857 

143 

1 

099 . 557 

96 211.28 

301 

3.322 

259 


945.619 

4 

71 157.86 

351 

2.849 

003 

1 

102.699 

96 761.84 

302 

3.311 

258 


948.761 

0 

71 631.45 

352 

2.840 

909 

1 

105.841 

97 313.97 

303 

3.300 

330 


951 . 902 

6 

72 106.62 

353 

2.832 

861 

1 

108.982 

97 867.68 

304 

3.289 

474 


955.044 

2 

72 583.36 

354 

2.824 

859 

1 

112.124 

98 422.96 

305 

3.278 

689 


958.185 

8 

73 061 . 66 

355 

2.816 

901 

1 

115.265 

98 979.80 

306 

3.267 

974 


961.327 

4 

73 541.54 

356 

2.808 

989 

1 

118.407 

99 538.22 

307 

3.257 

329 


964.468 

9 

74 022.99 

357 

2.801 

120 

1 

1 21 . 549 

100 098.2 

308 

3.246 

753 


967.610 

5 

74 506.01 

358 

2.793 

296 

1 

1 24 . 690 

100 659.8 

309 

3.236 

246 


970.752 

1 

74 990.60 

359 

2.785 

515 

1 

127.832 

101 222.9 

310 

3.225 

806 


973.893 

7 

75 476.76 

360 

2.777 

778 

1 

130.973 

101 787.6 

311 

3.215 

434 


977.035 

3 

75 964.50 

361 

2.770 

083 

1 

134.115 

102 353.9 

312 

3.205 

128 


980.176 

9 

76 453.80 

362 

2.762 

431 

1 

137.257 

102 921.7 

313 

3.194 

888 


983.318 

5 

76 944.67 

363 

2.754 

821 

1 

140.398 

103 491.1 

314 

3.184 

713 


986 . 460 

1 

77 437.12 

364 

2.747 

253 

1 

143.540 

104 062.1 

315 

3.174 

603 


989 . 601 

7 

77 931.13 

365 

2.739 

726 

1 

146.681 

104 634.7 

316 

3.164 

557 


992.743 

3 

78 426.72 

366 

2.732 

240 

1 

149.823 

105 208.8 

317 

3.154 

574 


995 . 884 

9 

78 923.88 

367 

2.724 

796 

1 

152.965 

105 784.6 

318 

3.144 

654 


999.026 

5 

79 422.60 

368 

2.717 

391 

1 

156.106 

106 361.8 

319 

3.134 

796 

1 

002.168 


79 922.90 

369 

2.710 

027 

1 

159.248 

106 940.6 

320 

3.125 

000 

1 

005.310 


80 424.77 

370 

2.702 

703 

1 

162.389 

107 521.0 

321 

3.115 

265 

1 

008.451 


80 928.21 

371 

2.695 

418 

1 

165.531 

108 103.0 

322 

3.105 

590 

1 

011.693 


81 433.22 

372 

2.688 

172 

1 

168.672 

108 686.5 

323 

3.095 

975 

1 

014.734 


81 939.80 

373 

2.680 

965 

1 

171.814 

109 271.7 

324 

3.086 

420 

1 

017.876 


82 447.96 

374 

2.673 

797 

1 

1 74 . 956 

109 858.4 

325 

3.076 

923 

1 

021.018 


82 957.68 

375 

2.666 

667 

1 

178.097 

110 446.6 

326 

3.067 

485 

1 

024 . 1 59 


83 468.97 

376 

2.659 

574 

1 

181.239 

111 036.5 

327 

3.058 

104 

1 

027.301 


83 981.84 

377 

2.652 

520 

1 

184.380 

111 627.9 

328 

3.048 

780 

1 

030.442 


84 496.28 

378 

2.645 

503 

1 

1 87 . 522 

112 220.8 

329 

3.039 

514 

1 

033.584 


85 012.28 

379 

2.638 

522 

1 

190.664 

112 815.4 

330 

3.030 

303 

1 

036.726 


85 529.86 

380 

2.631 

579 

1 

1 93 . 805 

113 411.5 

331 

3.021 

148 

1 

039.867 


86 049.01 1 

381 

2.624 

672 

1 

196.947 

114 009.2 

332 

3.012 

048 

1 

043.009 


86 569.73 

382 

2.617 

801 

1 

200.088 

114 608.4 

333 

3.003 

003 

1 

046.150 


87 092.02 

383 

2.610 

966 

1 

203.230 

115 209.3 ^ 

334 

2.994 

012 

1 

049 . 292 


87 615.88 

384 

2.604 

167 

1 

206.372 

115 811.7 

335 

2.985 

075 

1 

052.434 


88 141.31 

385 

2.597 

403 

1 

209.513 

116 415.6 

336 

2.976 

190 

1 

055.575 


88 668.31 

386 

2.590 

674 

1 

212.655 

117 021.2 

337 

2.967 

359 

1 

058.717 


89 196.88 

387 

2.583 

979 

1 

215.796 

117 628.3 

338 

2.958 

580 

1 

061.858 


89 727.03 

388 

2.577 

320 

1 

218.938 

118 237.0 

339 

2.949 

853 

1 

065.000 


90 258.74 

389 

2.570 

694 

1 

222.080 

118 847.2 

340 

2.941 

176 

1 

068.142 


90 792.03 

390 

2.564 

103 

1 

225.221 

119 459.1 

341 

2.932 

551 

1 

071.283 


91 326.88 

391 

2.557 

545 

1 

228.363 

120 072.5 

342 

2.923 

977 

1 

074.425 


91 863.31 

392 

2.551 

020 

1 

231.504 

120 687.4 

343 

2.915 

452 

1 

077.566 


92 401.31 

393 

2.544 

529 

1 

234.646 

121 304.0 

344 

2.906 

977 

1 

080.708 


92 940.88 

394 

2.538 

071 

1 

237.788 

121 922.1 

345 

2.898 

551 

1 

083.849 


93 482.02 

395 

2.531 

646 

1 

240.929 

122 541.7 

346 

2.890 

173 

1 

086.991 


94 024.73 

396 

2.525 

253 

1 

244.071 

123 163.0 

347 

2.881 

844 

1 

090.133 


94 569.01 

397 

2.518 

892 

1 

247.212 

123 785.8 

348 

2.873 

563 

1 

093.274 


95 114.86 

398 

2.512 

563 

1 

250.354 

124 410.2 

349 

2.865 

330 

1 

096.416 


95 662.28 

399 

2.506 

266 

1 

253.495 

125 036.2 
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RECIPROCALS, CIRCUMFERENCES, AND AREAS OF CIRCLES 


n 

1000/n 


Circtim. 
of <;ircle 
irn 

Area of 
circle 
inn* 

n 

1000/n 


Circiim. 
of circle 
nn 

Area of 
circle 
inn* 

400 

2.500 

000 

1 

256 . 637 

125 

663.7 

450 

2.222 

222 

1 

413.717 

159 

043.1 

401 

2.493 

766 

1 

259.779 

126 

292.8 

451 

2.217 

295 

1 

416.858 

159 

750.8 

402 

2.487 

562 

1 

262.920 

126 

923.5 

452 

2.212 

389 

1 

420.000 

160 

460.0 

403 

2.481 

390 

1 

266 . 062 

127 

555.7 

453 

2.207 

506 

1 

423.141 

161 

170.8 

404 

2.475 

248 

1 

269.203 

128 

189.5 

454 

2.202 

643 

1 

426.283 

161 

883.1 

405 

2.469 

136 

1 

272.345 

128 

824.9 

455 

2.197 

802 

1 

429.425 

162 

597.1 

406 

2.463 

054 

1 

275.487 

129 

461.9 

456 

2.192 

982 

1 

432.566 

163 

312.6 

407 

2.457 

002 

1 

278.628 

130 

100.4 

457 

2.188 

184 

1 

435.708 

164 

029.6 

408 

2.450 

980 

1 

281.770 

130 

740.5 

458 

2.183 

406 

1 

438.849 

164 

748.3 

409 

2.444 

988 

1 

284.911 

131 

382.2 

459 

2.178 

649 

1 

441.991 

165 

468.5 

410 

2.439 

024 

1 

288.053 

132 

025.4 

460 

2.173 

913 

1 

445.133 

166 

190.3 

411 

2.433 

090 

1 

291.195 

132 

670.2 

461 

2.169 

197 

1 

448.274 

166 

913.6 

412 

2.427 

184 

1 

294 . 336 

133 

316.6 

462 

2.164 

502 

1 

451 .416 

167 

638.5 

413 

2.421 

308 

1 

297.478 

133 

964.6 

463 

2.159 

827 

1 

454.557 

168 

365.0 

414 

2.415 

459 

1 

300.619 

134 

614.1 

464 

2.155 

172 

1 

457.699 

169 

093.1 

415 

2.409 

639 

1 

303.761 

135 

265.2 

465 

2.150 

538 

1 

460.841 

169 

822.7 

416 

2.403 

846 

1 

306 . 903 

135 

917.9 

466 

2.145 

923 

1 

463.982 

170 

553.9 

417 

2.398 

082 

1 

310.044 

136 

672.1 

467 

2.141 

328 

1 

467.124 

171 

286.7 

418 

2.392 

344 

1 

313.186 

137 

227.9 

468 

2.136 

752 

1 

470.265 

172 

021 .0 

419 

2.386 

635 

1 

316.327 

137 

885.3 

469 

2.132 

196 

1 

473.407 

172 

757.0 

420 

2.380 

952 

1 

319.469 

138 

544.2 

470 

2.127 

660 

1 

476.549 

173 

494.5 

421 

2.375 

297 

1 

322.611 

139 

204.8 

471 

2.123 

142 

1 

479.690 

174 

233.5 

422 

2.369 

668 

1 

325.752 

139 

866.8 

472 

2.118 

644 

1 

482.832 

174 

974.1 

423 

2.364 

066 

1 

328 . 894 

140 

530.5 

473 

2.114 

165 

1 

485.973 

175 

716.3 

424 

2.358 

491 

1 

332.035 

141 

195.7 

474 

2.109 

705 

1 

489.115 

176 

460.1 

425 

2.352 

941 

1 

335.177 

141 

862.5 

475 

2.105 

263 

1 

492.257 

177 

205.5 

426 

2.347 

418 

1 

338.318 

142 

530.9 

476 

2.100 

840 

1 

495.398 

177 

952.4 

427 

2.341 

920 

1 

341.460 

143 

200.9 

477 

2.096 

436 

1 

498.540 

178 

700.9 

428 

2.336 

449 

1 

344.602 

143 

872.4 

478 

2.092 

050 

1 

501.681 

179 

450.9 

429 

2.331 

002 

1 

347.743 

144 

545.5 

479 

2.087 

683 

1 

504.823 

180 

202.5 

430 

2.325 

581 

1 

350.885 

145 

220.1 

480 

2.083 

333 

1 

507.964 

180 

955.7 

431 

2.320 

186 

1 

354.026 

145 

896.3 

481 

2.079 

002 

1 

511.106 

181 

710.5 

432 

2.314 

815 

1 

357.168 

146 

574.1 

482 

2.074 

689 

1 

514.248 

182 

466.8 

^ 433 

2.309 

469 

1 

360.310 

147 

253.5 

483 

2.070 

393 

1 

517.389 

183 

224.8 

434 

2.304 

147 

1 

363.451 

147 

934.5 

484 

2.066 

116 

1 

520.531 

183 

984.2 

435 

2.298 

851 

1 

366.593 

148 

617.0 

485 

2.061 

856 

1 

523.672 

184 

745.3 

436 

2.293 

578 

1 

369.734 

149 

301 .0 

486 

2.057 

613 

1 

526.814 

185 

507.9 

437 

2.288 

330 

1 

372.876 

149 

986.7 

487 

2.053 

388 

1 

529.956 

186 

272.1 

438 

2.283 

105 

1 

376.018 

150 

673.9 

488 

2.049 

180 

1 

533.097 

187 

037.9 

439 

2.277 

904 

1 

379.159 

151 

362.7 

489 

2.044 

990 

1 

536.239 

187 

805.2 

440 

2.272 

727 

1 

382.301 

162 

053.1 

490 

2.040 

816 

1 

539.380 

188 

574.1 

441 

2.267 

574 

1 

385.442 

152 

745.0 

491 

2.036 

660 

1 

542.522 

189 

344.6 

442 

2.262 

443 

1 

388.584 

153 

438.5 

492 

2.032 

520 

1 

545.664 

190 

116.6 

443 

2.257 

336 

1 

391.726 

154 

133.6 

493 

2.028 

398 

1 

548.805 

190 

890.2 

444 

2.252 

252 

1 

394.867 

154 

830.3 

494 

2.024 

291 

1 

551 . 947 

191 

665.4 

445 

2.247 

191 

1 

398.009 

155 

528.5 

495 

2.020 

202 

1 

555.088 

192 

442.2 

446 

2.242 

152 

1 

401.150 

166 

228.3 

496 

2.016 

129 

1 

558.230 

193 

220.5 

447 

2.237 

136 

1 

404.292 

156 

929.6 

497 

2.012 

072 

1 

561.372 

194 

000.4 

448 

2.232 

143 

1 

407.434 

157 

632.6 

498 

2.008 

032 

1 

564.513 

194 

781.9 

449 

2.227 

171 

1 

410.575 

158 

337.1 

499 

2.004 

008 

1 

567 . 655 

195 

564.9 






Table Xllla 


Page 231 


RECIPROCALS, CIRCUMFERENCES, AND AREAS OF CIRCLES 







Circrim. 

Area of 




Circiim. 

Area of 1 






of circle 

circle 





of circle 

i 

ircle 1 

n 


1000/n 


irn 


TTll^ 


n 

1000/n 

Ttn 

iirn2 1 

500 

2 

.000 

000 

1 

570 

.796 

196 

349 

.5 

550 

1 .818 

182 

1 727.876 

237 

582.9 

501 

1 

.996 

008 

1 

573 

.938 

197 

135 

.7 

551 

1 .814 

882 

1 731.018 

238 

447.7 

502 

1 

.992 

032 

1 

577 

.080 

197 

923 

.5 

552 

1.811 

594 

1 734.159 

239 

314.0 

503 

1 

.988 

072 

1 

580 

.221 

198 

712 

.8 

553 

1.808 

318 

1 737.301 

240 

181 .8 

504 

1 

.984 

127 

1 

583 

.363 

199 

503 

.7 

554 

1 .805 

054 

1 740.442 

241 

051.3 

505 

1 

.980 

198 

1 

586 

.504 

200 

296 

.2 

555 

1.801 

802 

1 743.584 

241 

922.3 

506 

1 

.976 

285 

1 

589 

.646 

201 

090 

.2 

556 

1.798 

561 

1 746.726 

242 

794.8 

507 

1 

.972 

387 

1 

592 

.787 

201 

885 

.8 

557 

1.795 

332 

1 749.867 

243 

669.0 

508 

1 

.968 

504 

1 

595 

.929 

202 

683 

.0 

558 

1.792 

115 

1 753.009 

244 

544.7 

509 

1 

.964 

637 

1 

599 

.071 

203 

481 

.7 

559 

1.788 

909 

1 756.150 

245 

422.0 

510 

1 

.960 

784 

1 

602 

212 

204 

282 

.1 

560 

1.785 

714 

1 759.292 

246 

300.9 

511 

1 

.956 

947 

1 

605 

354 

205 

084 

.0 

561 

1 .782 

531 

1 762.433 

247 

181.3 

512 

1 

.953 

125 

1 

608 

495 

205 

887 

.4 

562 

1.779 

359 

1 765.575 

248 

063.3 

513 

1 

.949 

318 

1 

611 

637 

206 

692 

.4 

563 

1.776 

199 

1 768.717 

248 

946.9 

614 

1 

.945 

525 

1 

614 

779 

207 

499 

.1 

564 

1.773 

050 

1 771.858 

249 

832.0 

515 

1 

.941 

748 

1 

617 

920 

208 

307 

.2 

565 

1.769 

912 

1 775.000 

250 

718.7 

516 

1 

.937 

984 

1 

621 

062 

209 

117 

.0 

566 

1.766 

784 

1 778.141 

251 

607.0 

617 

1 

.934 

236 

1 

624 

203 

209 

928 

.3 

567 

1.763 

668 

1 781.283 

252 

496.9 

518 

1 

.930 

502 

1 

627 

345 

210 

741 

.2 

568 

1.760 

563 

1 784.425 

253 

388.3 

519 

1 

.926 

782 

1 

630 

487 

211 

555 

.6 

569 

1.757 

469 

1 787.566 

254 

281.3 

520 

1 

923 

077 

1 

633 

628 

212 

371 

7 

570 

1.754 

386 

1 790.708 

255 

175.9 

521 

1 

919 

386 

1 

636 

770 

213 

189 

3 

571 

1.751 

313 

1 793.849 

256 

072.0 

522 

1 

915 

709 

1 

639 

911 

214 

008 

4 

572 

1.748 

252 

1 796.991 

256 

969.7 

523 

1 

912 

046 

1 

643 

053 

214 

829 

2 

573 

1.745 

201 

1 800.133 

257 

869.0 

524 

1 

908 

397 

1 

646 

195 

215 

651 

5 

574 

1.742 

160 

1 803.274 

258 

769.8 

525 

1 

904 

762 

1 

649 

336 

216 

475 

.4 

575 

1.739 

130 

1 806.416 

259 

672.3 

526 

1 , 

901 

141 

1 

652 

478 

217 

300 

.8 

576 

1.736 

111 

1 809.557 

260 

576.3 

527 

1 , 

897 

533 

1 

655 

619 

218 

127 

8 

577 

1.733 

102 

1 812.699 

261 

481 .8 

528 

1, 

,893 

939 

1 

658. 

761 

218 

956. 

,4 

578 

1.730 

104 

1 815.841 

262 

389.0 

529 

1, 

.890 

359 

1 

661 . 

903 

219 

786. 

,6 

579 

1.727 

116 

1 818.982 

263 

297.7 

530 

1 , 

.886 

792 

1 

665. 

044 

220 

618. 

3 

580 

1.724 

138 

1 822.124 

264 

207.9 

631 

1. 

,883 

239 

1 

668. 

186 

221 

451. 

7 

581 

1.721 

170 

1 825.265 

265 

119.8 

532 

1 . 

,879 

699 

1 

671 . 

327 

222 

286. 

5 

582 

1.718 

213 

1 828.407 

266 

033.2 

633 

1. 

876 

173 

1 

674. 

469 

223 

123. 

0 

583 

1.715 

266 

1 831.549 

266 

948.2 

634 

1 . 

,872 

659 

1 

677. 

610 

223 

961. 

0 

584 

1.712 

329 

1 834.690 

267 

864.8 

535 

1 . 

,869 

159 

1 

680. 

752 

224 

800. 

6 

585 

1 .709 

402 

1 837.832 

268 

782.9 

536 

1. 

865 

672 

1 

683. 

894 

225 

641 . 

8 

586 

1.706 

485 

1 840.973 

269 

702.6 

537 

1 . 

862 

197 

1 

687. 

035 

226 

484. 

5 

587 

1.703 

578 

1 844.115 

270 

623.9 

538 

1. 

858 

736 

1 

690. 

177 

227 

328. 

8 

588 

1.700 

680 

1 847.256 

271 

546,7 

539 

1. 

855 

288 

1 

693. 

318 

228 

174. 

7 

589 

1.697 

793 

1 850.398 

272 

471.1 

540 

1 . 

851 

852 

1 

696. 

460 

229 

022. 

1 

590 

1 .694 

915 

1 853.540 

273 

397,1 

541 

1. 

848 

429 

1 

699. 

602 

229 

871. 

1 

591 

1.692 

047 

1 856.681 

274 

324.7 

542 

1 . 

845 

018 

1 

702. 

743 

230 

721 . 

7 

592 

1 .689 

189 

1 859 823 

275 

253.8 

543 

1 . 

841 

621 

1 

705. 

885 

231 

573. 

9 

593 

1.686 

341 

1 862 964 

276 

184.5 

544 

1. 

838 

235 

1 

709. 

026 

232 

427. 

6 

594 

1 .683 

502 

1 866.106 

277 

116.7 

545 

1. 

834 

862 

1 

712. 

168 

233 

282. 

9 

595 

1 .680 

672 

1 869.248 

278 

050.6 

546 

1 . 

831 

502 

1 

715. 

310 

234 

139. 

8 

596 

1.677 

852 

1 872 389 

278 

986.0 

547 

1 . 

828 

154 

1 

718. 

451 

234 

998. 

2 

597 

1.675 

042 

1 875.531 

279 

923.0 

548 

1 . 

824 

818 

1 

721 . 

593 

235 

858. 

2 

598 

1 .672 

241 

1 878.672 

280 i 

861.5 

549 

1. 

821 

494 

1 

724. 

734 

236 

719. 

8 

599 

1.669 

449 

1 881.814 

281 1 

801.6 
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RECIPROCALS, CIRCUMFERENCES, AND AREAS OF CIRCLES 


n 

1000/n 

CircMirn. 
of circle 
irn 

Area of 
circle 

n 

1000/n 

Circuin. 
of circle 
irn 

Area of 
circle 

600 

1.666 

667 

1 

884.956 

282 

743.3 

650 

1.538 

462 

2 

042.035 

331 

830.7 

601 

1.663 

894 

1 

888 . 097 

283 

686.6 

651 

1.536 

098 

2 

045.177 

332 

852.5 

602 

1.661 

130 

1 

891.239 

284 

631.4 

652 

1.533 

742 

2 

048.318 

333 

875.9 

603 

1.658 

375 

1 

894 . 380 

285 

577.8 

653 

1.531 

394 

2 

051 .460 

334 

900.8 

604 

1 .655 

629 

1 

897.522 

286 

525.8 

654 

1.529 

052 

2 

054.602 

335 

927.4 

605 

1.652 

893 

1 

900.664 

287 

475.4 

655 

1.526 

718 

2 

057.743 

336 

955.4 

606 

1.650 

165 

1 

903.805 

288 

426.5 

656 

1.524 

390 

2 

060.885 

337 

985.1 

607 

1.647 

446 

1 

906 . 947 

289 

379.2 

657 

1.522 

070 

2 

064.026 

339 

016.3 

608 

1.644 

737 

1 

910.088 

290 

333.4 

658 

1.519 

757 

2 

067.168 

340 

049.1 

609 

1.642 

036 

1 

913.230 

291 

289.3 

659 

1.517 

451 

2 

070.310 

341 

083.5 

610 

1.639 

344 

1 

916.372 

292 

246.7 

660 

1.515 

152 

2 

073.451 

342 

119.4 

611 

1 .636 

661 

1 

919.513 

293 

205.6 

661 

1.512 

859 

2 

076 . 593 

343 

157.0 

612 

1 .633 

987 

1 

922.655 

294 

166.2 

662 

1.510 

574 

2 

079.734 

344 

196.0 

613 

1.631 

321 

1 

925.796 

295 

128.3 

663 

1.508 

296 

2 

082.876 

345 

236.7 

614 

1.628 

664 

1 

928.938 

296 

092.0 

664 

1.506 

024 

2 

086.018 

346 

278.9 

615 

1.626 

016 

1 

932.079 

297 

057.2 

665 

1.503 

759 

2 

089.159 

347 

322.7 

616 

1.623 

377 

1 

935.221 

298 

024.0 

666 

1.501 

502 

2 

092.301 

348 

368.1 

617 

1.620 

746 

1 

938.363 

298 

992.4 

667 

1.499 

250 

2 

095.442 

349 

415.0 

618 

1.618 

123 

1 

941.504 

299 

962.4 

668 

1.497 

006 

2 

098.584 

350 

463.5 

619 

1.615 

509 

1 

944.646 

300 

933.9 

669 

1 .494 

768 

2 

101.725 

351 

513.6 

620 

1.612 

903 

1 

947 . 787 

301 

907.1 

670 

1.492 

537 

2 

104.867 

352 

565.2 

621 

1.610 

306 

1 

950.929 

302 

881.7 

671 

1.490 

313 

2 

108.009 

353 

618.5 

622 

1.607 

717 

1 

954.071 

303 

858.0 

672 

1.488 

095 

2 

111 .150 

354 

673.2 

623 

1.605 

136 

1 

957.212 

304 

835.8 

673 

1.485 

884 

2 

114.292 

355 

729.6 

624 

1.602 

564 

1 

960.354 

305 

815.2 

674 

1.483 

680 

2 

117.433 

356 

787.5 

625 

1.600 

000 

1 

963.495 

306 

796.2 

675 

1.481 

481 

2 

120.575 

357 

847.0 

626 

1.597 

444 

1 

966 . 637 

307 

778.7 

676 

1.479 

290 

2 

123.717 

358 

908.1 

627 

1.594 

896 

1 

969.779 

308 

762.8 

677 

1.477 

105 

2 

126.858 

359 

970.8 

628 

1.592 

357 

1 

972.920 

309 

748.5 

678 

1.474 

926 

2 

130.000 

361 

035.0 

629 

1.589 

825 

1 

976 . 062 

310 

735.7 

679 

1.472 

754 

2 

133.141 

362 

100.8 

630 

1.587 

302 

1 

979.203 

311 

724.5 

680 

1 .470 

588 

2 

136.283 

363 

168.1 

631 

1.584 

786 

1 

982.345 

312 

714.9 

681 

1.468 

429 

2 

139.425 

364 

237.0 

632 

1.582 

278 

1 

985.487 

313 

706.9 

682 

1.466 

276 

2 

142.566 

365 

307.5 

633 

1.579 

779 

1 

988.628 

314 

700.4 

683 

1.464 

129 

2 

145.708 

366 

379.6 

634 

1.577 

287 

1 

991.770 

315 

695.5 

684 

1.461 

988 

2 

148.849 

367 

453.2 

635 

1.574 

803 

1 

994.911 

316 

692.2 

685 

1.459 

854 

2 

151.991 

368 

528.5 

636 

1.572 

327 

1 

998 . 053 

317 

690.4 

686 

1.457 

726 

2 

155.133 

369 

605.2 

637 

1.569 

859 

2 

001.195 

318 

690.2 

687 

1.455 

604 

2 

158.274 

370 

683.6 

638 

1.567 

398 

2 

004 . 336 

319 

691.6 

688 

1.453 

488 

2 

161.416 

371 

763.5 

639 

1.564 

945 

2 

007.478 

320 

694.6 

689 

1.451 

379 

2 

164.557 

372 

845.0 

640 

1.562 

500 

2 

010.619 

321 

699.1 

690 

1.449 

275 

2 

167.699 

373 

928.1 

641 

1.560 

062 

2 

013.761 

322 

705.2 

691 

1.447 

178 

2 

170.841 

375 

012.7 

642 

1.557 

632 

2 

016.902 

323 

712.8 

692 

1.445 

087 

2 

173.982 

376 

098.9 

643 

1.555 

210 

2 

020.044 

324 

722.1 

693 

1.443 

001 

2 

177.124 

377 

186.7 

644 

1.552 

795 

2 

023.186 

325 

732.9 

694 

1.440 

922 

2 

180.265 

378 

276.0 

645 

1.550 

388 

2 

026.327 

326 

745.3 

695 

1 .438 

849 

2 

183.407 

379 

366.9 

646 

1.547 

988 

2 

029 . 469 

327 

759.2 

696 

1 .436 

782 

2 

186.548 

380 

459.4 

647 

1.545 

595 

2 

032.610 

328 

774.7 

697 

1.434 

720 

2 

189.690 

381 

553.5 

648 

1.543 

210 

2 

035.752 

329 

791.8 

698 

1.432 

665 

2 

192.832 

382 

649.1 

649 

1.540 

832 

2 

038 . 894 

330 

810.5 

699 

1.430 

615 

2 

195.973 

383 

746.3 
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RECIPROCALS, CIRCUMFERENCES, AND AREAS OF CIRCLES 


n 

1000/fi 

Circiim. 
of circle 
irn 

Area of 
circle 
iirn^ 

n 

1000 /n 


Circum, 
of circle 
irn 

Area of 
circle 
irrrt* 

700 

1 .428 

571 

2 

199.115 

384 

845.1 

750 

1.333 

333 

2 

356.194 

441 786 5 

701 

1 .426 

534 

2 

202.256 

385 

945.4 

751 

1 .331 

558 

2 

359.336 

442 965.3 

702 

1 .424 

501 

2 

205.398 

387 

047.4 

752 

1 .329 

787 

2 

362,478 

444 145 8 

703 

1 .422 

475 

2 

208.540 

388 

150.8 

753 

1.328 

021 

2 

365.619 

445 327.8 

704 

1.420 

455 

2 

211.681 

389 

255.9 

754 

1.326 

260 

2 

368.761 

446 511.4 

705 

1 .418 

440 

2 

214.823 

390 

362.5 

755 

1 .324 

503 

2 

371 .902 

447 696.6 

706 

1 .416 

431 

2 

217.964 

391 

470.7 

756 

1 .322 

751 

2 

375.044 

448 883 3 

707 

1.414 

427 

2 

221. 1C6 

392 

580.5 

757 

1.321 

004 

2 

378.186 

450 071 .6 

708 

1 .412 

429 

2 

224.248 

393 

691 .8 

758 

1.319 

261 

2 

381 .327 

451 261.5 

709 

1.410 

437 

2 

227.389 

394 

804.7 

759 

1.317 

523 

2 

384 . 469 

452 453.0 

710 

1.408 

451 

2 

230.531 

395 

919.2 

760 

1 .315 

789 

2 

387.610 

453 646.0 

711 

1.406 

470 

2 

233.672 

397 

035.3 

761 

1 .314 

060 

2 

390.752 

454 840.6 

712 

1.404 

494 

2 

236.814 

398 

152.9 

762 

1.312 

336 

2 

393 . 894 

456 036.7 

713 

1 .402 

525 

2 

239.956 

399 

272.1 

763 

1 .310 

616 

2 

397.035 

457 234.5 

714 

1.400 

560 

2 

243.097 

400 

392.8 

764 

1.308 

901 

2 

400.177 

458 433.8 

715 

1.398 

601 

2 

246.239 

401 

515.2 

765 

1.307 

190 

2 

403.318 

459 634.6 

716 

1.396 

648 

2 

249.380 

402 

639.1 

766 

1 .305 

483 

2 

406 . 460 

460 837.1 

717 

1 .394 

700 

2 

252.522 

403 

764.6 

767 

1.303 

781 

2 

409.602 

462 041 . 1 

718 

1.392 

758 

2 

255.664 

404 

891.6 

768 

1.302 

C83 

2 

412.743 

463 246 7 

719 

1.390 

821 

2 

258.805 

406 

020.2 

769 

1 .300 

390 

2 

415.885 

464 453.8 

720 

1,388 

889 

2 

261 .947 

407 

150.4 

770 

1.298 

701 

2 

419.026 

465 662.6 

721 

1,386 

963 

2 

265. 088 

408 

282.2 

771 

1.297 

017 

2 

422.168 

466 872.9 

722 

1.385 

042 

2 

268.230 

409 

415.5 

772 

1.295 

337 

2 

425.310 

468 C84.7 

723 

1.383 

126 

2 

271.371 

410 

550.4 

773 

1.293 

661 

2 

428.451 

469 298.2 

724 

1.381 

215 

2 

274.513 

411 

686.9 

774 

1.291 

990 

2 

431 . 593 

470 513.2 

725 

1.379 

310 

2 

277.655 

412 

824.9 

775 

1.290 

323 

2 

434.734 

471 729 8 

726 

1.377 

410 

2 

280.796 

413 

964.5 

776 

1.288 

660 

2 

437.876 

472 947.9 

727 

1.375 

516 

2 

283.938 

415 

105.7 

777 

1.287 

001 

2 

441.017 

474 167.6 

728 

1.373 

626 

2 

287.079 

416 

248.5 

778 

1.285 

347 

2 

444 . 1 59 

475 388.9 

729 

1.371 

742 

2 

290.221 

417 

392.8 

779 

1.283 

697 

2 

447 . 301 

476 611.8 

730 

1.369 

863 

2 

293.363 

418 

538.7 

780 

1.282 

051 

2 

450.442 

477 836 2 

731 

1.367 

989 

2 

296.504 

419 

686.1 

781 

1 .280 

410 

2 

453 . 584 

479 C62 2 

732 

1.366 

120 

2 

299.646 

420 

835.2 

782 

1.278 

772 

2 

456 725 

480 289 8 

733 

1.364 

256 

2 

302.787 

421 

985.8 

783 

1 .277 

139 

2 

459 . 867 

481 519.0 

734 

1.362 

398 

2 

305.929 

423 

138.0 

784 

1.275 

510 

2 

463.009 

482 749.7 

735 

1.360 

544 

2 

309.071 

424 

291.7 

785 

1 .273 

885 

2 

466 150 

483 982 0 

736 

1.358 

696 

2 

312.212 

425 

447.0 

1 786 

1.272 

265 

2 

469.292 

485 215.8 

737 

1.356 

852 

2 

315.354 

426 

6C3.9 

787 

1.270 

648 

2 

472.433 

486 451 . 3 

738 

1.355 

014 

2 

318.495 

427 

762.4 

788 

1.269 

036 

2 

475 575 

487 688 3 

739 

1 .353 

180 

2 

321.637 

428 

922.4 

789 

1.267 

427 

2 

478.717 

488 926.9 

740 

1.351 

351 

2 

324 . 779 

430 

084.0 

790 

1.265 

823 

2 

481.858 

490 167 0 

741 

1.349 

528 

2 

327.920 

431 

247.2 

791 

1.264 

223 

2 

485.000 

491 4C8.7 

742 

1.347 

709 

2 

33t.062 

432 412.0 

792 

1.262 

626 

2 

488.141 

492 652.0 

743 

1 .345 

895 

2 

334.203 

433 

578.3 

793 

1.261 

034 

2 

491 .283 

493 896.8 

744 

1.344 

086 

2 

337.345 

434 

746.2 

794 

1.259 

446 

2 

494 . 425 

495 143.3 

745 

1 .342 

282 

2 

340.487 

435 

915.6 

795 

1.257 

862 

2 

497.566 

496 391.3 

746 

1.340 

483 

2 

343.628 

437 

086.6 

796 

1.256 

281 

2 

500.708 

497 640.8 

747 

1.338 

688 

2 

346.770 

438 

259.2 

797 

1.254 

705 

2 

503.849 

498 892.0 

748 

1.336 

898 

2 

349.911 

439 

433.4 

798 

1.253 

133 

2 

506.991 

500 144.7 

749 

1.335 

113 

2 

353.053 

440 

609.2 

799 

1.251 

564 

2 

510.133 

501 399 0 
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RECIPROCALS, CIRCUMFERENCES, AND AREAS OF CIRCLES 


n 

1000 /n 


Circiim. 
of circle 
irn 

Area of 
circle 
iirn^ 

n 

1000 /n 


Circiim. 
of circle 
irn 

Area of 
circle 

Jirn* 

800 

1 .250 

000 

2 

513.274 

502 

654.8 

850 

1.176 

471 

2 

670.354 

567 

450.2 

801 

1.248 

439 

2 

516.416 

503 

912.2 

851 

1.175 

088 

2 

673.495 

568 

786.1 

802 

1 .246 

883 

2 

519.557 

505 

171.2 

852 

1.173 

709 

2 

676.637 

570 

123.7 

803 

1.245 

330 

2 

522.699 

506 

431 .8 

853 

1.172 

333 

2 

679.779 

571 

462.8 

804 

1.243 

781 

2 

525.840 

507 

693.9 

854 

1.170 

960 

2 

682.920 

572 

803.4 

805 

1 .242 

236 

2 

528.982 

508 

957.6 

855 

1.169 

591 

2 

686.062 

574 

145.7 

806 

1 .240 

695 

2 

532.124 

510 

222.9 

856 

1.168 

224 

2 

689.203 

575 

489.5 

807 

1 .239 

157 

2 

535.265 

511 

489.8 

857 

1.166 

861 

2 

692.345 

676 

834.9 

808 

1 .237 

624 

2 

538 . 407 

512 

758-2 

858 

1.165 

501 

2 

695.486 

578 

181 .9 

809 

1 .236 

094 

2 

541.548 

514 

028.2 

859 

1.164 

144 

2 

698.628 

579 

530.4 

810 

1 .234 

568 

2 

544 . 690 

515 

299.7 

860 

1.162 

791 

2 

701 .770 

580 

880.5 

811 

1.233 

046 

2 

547 . 832 

516 

572.9 

861 

1.161 

440 

2 

704.911 

582 

232.2 

812 

1.231 

527 

2 

550.973 

517 

847.6 

862 

1.160 

093 

2 

708.053 

583 

585.4 

813 

1.230 

012 

2 

554 . 1 1 5 

519 

123.8 

863 

1 .158 

749 

2 

711.194 

584 

940.2 

814 

1.228 

501 

2 

557.256 

520 

401.7 

864 

1.157 

407 

2 

714.336 

586 

296.6 

815 

1.226 

994 

2 

560.398 

521 

681.1 

865 

1.156 

069 

2 

717.478 

587 

654.5 

816 

1 .225 

490 

2 

563.540 

522 

962.1 

866 

1.154 

734 

2 

720.619 

589 

014.1 

817 

1.223 

990 

2 

566.681 

524 

244.6 

867 

1.153 

403 

2 

723.761 

590 

375.2 

818 

1.222 

494 

2 

569.823 

525 

528.8 

868 

1.152 

074 

2 

726 . 902 

591 

737.8 

819 

1.221 

001 

2 

572.964 

526 

814.5 

869 

1.150 

748 

2 

730.044 

593 

102.1 

820 

1.219 

512 

2 

576.106 

528 

101.7 

870 

1.149 

425 

2 

733.186 

594 

467.9 

821 

1.218 

027 

2 

579.248 

529 

390.6 ! 

871 

1.148 

106 

2 

736.327 

595 

835.2 

822 

1 .216 

545 

2 

582.389 

530 

681.0 i 

872 

1.146 

789 

2 

739.469 

597 

204.2 

823 

1.215 

067 

2 

585.531 

531 

973.0 

873 

1.145 

475 

2 

742.610 

598 

574.7 

824 

1.213 

592 

2 

588.672 

533 

266,5 

874 

1.144 

165 

2 

745.752 

599 

946.8 

825 

1 .212 

121 

2 

591 .814 

534 

561.6 

875 

1.142 

857 

2 

748.894 

601 

320.5 

826 

1 .210 

654 

2 

594 . 956 

535 

858.3 

876 

1.141 

553 

2 

752.035 

602 

695.7 

827 

1.209 

190 

2 

598.097 

537 

156.6 

877 

1.140 

251 

2 

755.177 

604 

072.5 

828 

1.207 

729 

2 

601 . 239 

538 

456,4 

878 

1.138 

952 

2 

758.318 

605 

450.9 

829 

1.206 

273 

2 

604 . 380 

539 

757.8 

879 

1.137 

656 

2 

761 .460 

606 

830.8 

830 

1 .204 

819 

2 

607.522 

541 

060.8 

880 

1.136 

364 

2 

764 . 602 

608 

212.3 

831 

1 .203 

369 

2 

610.663 

542 

365.3 

881 

1.135 

074 

2 

767.743 

609 

595.4 

832 

1.201 

923 

2 

613.805 

543 

671.5 

882 

1.133 

787 

2 

770.885 

610 

980.1 

833 

1 .200 

480 

2 

616.947 

544 

979.1 

883 

1.132 

503 

2 

774.026 

612 

366.3 

834 

1.199 

041 

2 

620.088 

546 

288.4 

884 

1.131 

222 

2 

777.168 

613 

754.1 

835 

1.197 

605 

2 

623.230 

547 

599.2 

885 

1.129 

944 

2 

780.309 

615 

143.5 

836 

1.196 

172 

2 

626.371 

548 

911.6 

886 

1.128 

668 

2 

783.451 

616 

534.4 

837 

1.194 

743 

2 

629.513 

550 

225,6 

887 

1.127 

396 

2 

786.593 

617 

926.9 

838 

1,193 

317 

2 

632.655 

551 

541.1 

888 

1.126 

126 

2 

789.734 

619 

321 .0 

839 

1.191 

895 

2 

635.796 

552 

858.3 

889 

1.124 

859 

2 

792.876 

620 

716.7 

840 

1.190 

476 

2 

638.938 

554 

176.9 

890 

1.123 

596 

2 

796.017 

622 

113.9 

841 

1.189 

061 

2 

642.079 

555 

497.2 

891 

1.122 

334 

2 

799 . 1 59 

623 

512.7 

842 

1.187 

648 

2 

645.221 

556 

819.0 

892 

1 .121 

076 

2 

802.301 

624 

913.0 

843 

1.186 

240 

2 

648.363 

558 

142.4 

893 

1 .119 

821 

2 

805.442 

626 

315.0 

844 

1.184 

834 

2 

651.504 

559 

467.4 

894 

1.118 

568 

2 

808.584 

627 

718.5 

845 

1.183 

432 

2 

654.646 

560 

793.9 

895 

1.117 

318 

2 

811 .725 

629 

123.6 

846 

1.182 

033 

2 

657.787 

562 

122.0 

896 

1.116 

071 

2 

814.867 

630 

530.2 

847 

1.180 

638 

2 

660.929 

563 

451.7 

897 

1 .114 

827 

2 

818.009 

631 

938.4 

848 

1.179 

245 

2 

664.071 

564 

783.0 

898 

1.113 

586 

2 

821 . 1 50 

633 

348.2 

849 

1.177 

856 

2 

667.212 

566 

115.8 

899 

1.112 

347 

2 

824.292 

634 

759.6 





TahU Xnim 


Page SSS 


RECIPROCALS, CIRCUMFERENCES, AND AREAS OF CIRCLES 


Circum. Area of 


n 

1000/n 

of circle 
irn 

circle 

Itrn^ 

900 

1.111 

111 

2 

827.433 

636 

172.5 

901 

1.109 

878 

2 

830.575 

637 

587.0 

902 

1.108 

647 

2 

833.717 

639 

003.1 

903 

1.107 

420 

2 

836.858 

640 

420.7 

904 

1.106 

195 

2 

840.000 

641 

839.9 

905 

1.104 

972 

2 

843.141 

643 

260.7 

906 

1.103 

753 

2 

846.283 

644 

683.1 

907 

1.102 

536 

2 

849.425 

646 

107.0 

908 

1.101 

322 

2 

852.566 

647 

532.5 

909 

1.100 

110 

2 

855.708 

648 

959.6 

910 

1.098 

901 

2 

858.849 

650 

388.2 

911 

1.097 

695 

2 

861.991 

651 

818.4 

912 

1.096 

491 

2 865.133 

653 

250.2 

913 

1.095 

290 

2 

868.274 

654 

683.6 

914 

1.094 

092 

2 

871.416 

656 

118.5 

915 

1.092 

896 

2 

874.557 

657 

555.0 

916 

1.091 

703 

2 

877 . 699 

658 

993.0 

917 

1.090 

513 

2 

880.840 

660 

432.7 

918 

1.089 

325 

2 

883.982 

661 

873.9 

919 

1.088 

139 

2 

887.124 

663 

316.7 

920 

1.086 

957 

2 

890.265 

664 

761.0 

921 

1.085 

776 

2 

893.407 

666 

206.9 

922 

1 .084 

599 

2 

896.548 

667 

654.4 

923 

1 .083 

424 

2 

899.690 

669 

103.5 

924 

1.082 

251 

2 

902.832 

670 

554.1 

925 

1 .081 

081 

2 

905.973 

672 

006.3 

926 

1.079 

914 

2 

909.115 

673 

460.1 

927 

1 .078 

749 

2 

912.256 

674 

915.4 

928 

1 .077 

586 

2 

915.398 

676 

372.3 

929 

1.076 

426 

2 

918.540 

677 

830.8 

930 

1 .075 

269 

2 

921 .681 

679 

290.9 

931 

1.074 

114 

2 

924.823 

680 

752.5 

932 

1.072 

961 

2 

927.964 

682 

215.7 

933 

1.071 

811 

2 

931.106 

683 

680.5 

934 

1.070 

664 

2 

934.248 

685 

146.8 

935 

1.069 

519 

2 

937.389 

686 

614.7 

936 

1.068 

376 

2 

940.531 

688 

084.2 

937 

1 .067 

236 

2 

943.672 

689 

555.2 

938 

1.066 

098 

2 

946.814 

691 

027.9 

939 

1 .064 

963 

2 

949.956 

692 

502.1 

940 

1 .063 

830 

2 

953.097 

693 

977.8 

941 

1.062 699 

2 

956.239 

695 

455.2 

942 

1.061 

571 

2 

959.380 

696 

934.1 

943 

1 .060 

445 

2 

962.522 

698 

414.5 

944 

1.059 

322 

2 

965.663 

699 

896.6 

945 

1 .058 

201 

2 

968.805 

701 

380.2 

946 

1 .057 

082 

2 

971 .947 

702 

865.4 

947 

1.055 

966 

2 

975.088 

704 

352.1 

948 

1 .054 

852 

2 

978.230 

705 

840.5 

949 

1.053 

741 

2 

981.371 

707 

330.4 





C 

’Irciim. 

Area of 




of circle 

cirt^le 

n 

10()(), 

in 


irn 

i 


950 

1.052 

632 

i 984.513 

708 

821 .8 

951 

1 .051 

525 

2 

987.655 

710 

314.9 

952 

1.050 

420 

2 

990.796 

711 

809.5 

953 

1.049 

318 

2 

993.938 

713 

305.7 

954 

1.048 

218 

2 

997.079 

714 

803.4 

955 

1.047 

120 

3 

000.221 

716 

302.8 

956 

1.046 

025 

3 

003.363 

717 

803.7 

957 

1.044 

932 

3 

006.504 

719 

306.1 

958 

1.043 

841 

3 

009.646 

720 

810.2 

959 

1.042 

753 

3 

012.787 

722 

315.8 

960 

1.041 

667 

3 

015.929 

723 

822.9 

961 

1.040 

583 

3 

019.071 

725 

331.7 

962 

1.039 

501 

3 

022.212 

726 

842.0 

963 

1.038 

422 

3 

025.354 

728 

353.9 

964 

1.037 

344 

3 

028.495 

729 

867.4 

965 

1.036 

269 

3 

031 . 637 

731 

382.4 

966 

1.035 

197 

3 

034.779 

732 

899.0 

967 

1.034 

126 

3 

037.920 

734 

417.2 

968 

1.033 

058 

3 

041.062 

735 

936.9 

969 

1.031 

992 

3 

044.203 

737 

458.2 

970 

1.030 

928 

3 

047.345 

738 

981.1 

971 

1.029 

866 

3 

050.486 

740 

505.6 

972 

1.028 

807 

3 

053.628 

742 

031 .6 

973 

1.027 

749 

3 

056 . 770 

743 

559.2 

974 

1.026 

694 

3 

059.911 

745 

088.4 

975 

1.025 

641 

3 

063.053 

746 

619.1 

976 

1.024 

590 

3 

066.194 

748 

151 .4 

977 

1 .023 

541 

3 

069.336 

749 

685.3 

978 

1.022 

495 

3 

072.478 

751 

220.8 

979 

1.021 

450 

3 

075.619 

752 

757.8 

980 

1 .020 

408 

3 

078.761 

754 

296.4 

981 

1.019 

368 

3 

081 . 902 

755 

836.6 

982 

1 .018 

330 

3 

085.044 

757 

378.3 

983 

1.017 

294 

3 

088.186 

758 

921 .6 

984 

1.016 

260 

3 

091.327 

760 

466.5 

985 

1.015 

228 

3 

094 . 469 

762 

012.9 

986 

1.014 

199 

3 

097.610 

763 

561 .0 

987 

1.013 

171 

3 

100.752 

765 

110.5 

988 

1.012 

146 

3 

103.894 

766 

661 .7 

989 

1.011 

122 

3 

107.035 

768 

214.4 

990 

1.010 

101 

3 

110.177 

769 

768.7 

991 

1 .009 

082 

3 

113.318 

771 

324.6 

992 

1 .008 

065 

3 

116.460 

772 

882.1 

993 

1.007 

049 

3 

119.602 

774 

441.1 

994 

1 .006 

036 

3 

122.743 

776 

001 .7 

995 

1.005 

025 

3 

125.885 

777 

563.8 

996 

1.004 

016 

3 

129.026 

779 

127.5 

997 

1.003 

009 

3 

132.168 

780 

692.8 

998 

1.002 

004 

3 

135.309 

782 

259.7 

999 

1.001 

001 

3 

138.451 

783 

828.2 
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Table XIV 

NATURAL LOGARITHMS-e.OO to 5.99 


N 

L 0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0.0 

© 

5.395 

6.088 

6,493 

6.781 

7.004 

7.187 

7.341 

7.474 

7.592 

0.1 

V 7.697 

7.793 

7.880 

7,960 

8.034 

8.103 

8.167 

8.228 

8.285 

8.339 

0.2 

9 8.391 

8.439 

8.486 

8.530 

8.573 

8.614 

8.653 

8.691 

8.727 

8.762 

0.3 

"3 8.796 

8.829 

8.861 

8.891 

8.921 

8.950 

8.978 

9.006 

9.032 

9.058 

0.4 


9.108 

9.132 

9.156 

9.179 

9.201 

9.223 

9.245 

9.266 

9.287 

0.5 

J 9.307 

9.327 

9.346 

9.365 

9.384 

9.402 

9.420 

9.438 

9.455 

9.472 

0.6 


9.506 

9.522 

9.538 

9.554 

9.569 

9.584 

9.600 

9.614 

9.629 

0.7 

t 9.643 

9.658 

9.671 

9.685 

9.699 

9.712 

9.726 

9.739 

9.752 

9.764 

0.8 

-3 9.777 

9.789 

9.802 

9.814 

9.826 

9.837 

9.849 

9.861 

9.872 

9.883 

0.9 

H 9.895 

9.906 

9.917 

9.927 

9.938 

9.949 

9.959 

9.970 

9.980 

9.990 

1.0 

0.0 0000 

0995 

1980 

2956 

3922 

4879 

5827 

6766 

7696 

8618 

1.1 

9531 

*0436 

*1333 

*2222 

*3103 

*3976 

*4842 

*5700 

*6551 

*7395 

1.2 

0.1 8232 

9062 

9885 

*0701 

*1 511 

*2314 

*3111 

*3902 

*4686 

*5464 

1.3 

0.2 6236 

7003 

7763 

8518 

9267 

*0010 

*0748 

*1481 

*2208 

*2930 

1.4 

0.3 3647 

4359 

5066 

5767 

6464 

7156 

7844 

8526 

9204 

9878 

1.5 

0.4 0547 

1211 

1871 

2527 

3178 

3825 

4469 

5108 

5742 

6373 

1.6 

7000 

7623 

8243 

8858 

9470 

*0078 

*0682 

*1202 

*1879 

♦2473 

1 .7 

0.5 3063 

3649 

4232 

4812 

5389 

5962 

6531 

7098 

7661 

8222 

1.8 

8779 

9333 

9884 

*0432 

*0977 

*1519 

*2058 

*2594 

*3127 

*3658 

1.9 

0.6 4185 

4710 

5233 

5752 

6269 

6783 

7294 

7803 

8310 

8813 

2.0 

9315 

9813 

*0310 

*0804 

*1295 

*1784 

*2271 

*2755 

*3237 

*3716 

2.1 

0.7 4194 

4669 

5142 

5612 

6081 

6547 

7011 

7473 

7932 

8390 

2.2 

8846 

9299 

9751 

*0200 

*0648 

*1093 

*1536 

*1978 

*2418 

*2855 

2.3 

0.8 3291 

3725 

4157 

4587 

5015 

5442 

5866 

6289 

6710 

7129 

2.4 

7547 

7963 

8377 

8789 

9200 

9609 

*0016 

*0422 

*0826 

*1228 

2.5 

0.9 1629 

2028 

2426 

2822 

3216 

3609 

4001 

4391 

4779 

5166 

2.6 

5551 

5935 

6317 

6698 

7078 

7456 

7833 

8208 

8582 

8954 

2.7 

9325 

9095 

*0063 

*0430 

*0796 

*1160 

*1 523 

*1885 

*2245 

*2604 

2.8 

1.0 2962 

3318 

3674 

4028 

4380 

4732 

5082 

5431 

5779 

6126 

2.9 

6471 

6815 

7158 

7500 

7841 

8181 

8519 

8856 

9192 

9527 

3.0 

9861 

*0194 

*0526 

*0856 

*1186 i 

*1514 

*1841 

*2168 

*2493 

*2817 

3.1 

1.1 3140 

3462 

3783 

4103 

4422 

4740 

5057 

5373 

5688 

6002 

3.2 

6315 

6627 

6938 

7248 

7557 

7865 

8173 

8479 

8784 

9089 

3.3 

9392 

9695 

9996 

*0297 

*0597 

*0896 

*1194 

*1491 

*1788 

*2083 

3.4 

1.2 2378 

2671 

2964 

3256 

3547 

3837 

4127 

4415 

4703 

4990 

3.5 

5276 

5562 

5846 

6130 

6413 

6695 

6976 

7257 

7536 

7815 

3.6 

8093 

8371 

8647 

8923 

9198 

9473 

9746 

*0019 

*0291 

*0563 

3.7 

1 . 3 0833 

1103 

1372 

1641 

1909 

2176 

2442 

2708 

2972 

3237 

3.8 

3500 

3763 

4025 

4206 

4547 

4807 

5067 

5325 

5584 

5841 

3.9 

6098 

6354 

6009 

6864 

7118 

7372 

7624 

7877 

8128 

8379 

4.0 

8629 

8879 

9128 

9377 

9624 

9872 

*0118 

*0364 

*0610 

*0854 

4.1 

1.4 1099 

1342 

1585 

1828 

2070 

2311 

2552 

2792 

3031 

3270 

4.2 

1 3508 

3746 

3984 

4220 

4456 

4692 

4927 

5161 

5395 

5629 

4.3 

5862 

6094 

6326 

6557 

6787 

7018 

7247 

7476 

7705 

7933 

4.4 

8160 

8387 

8614 

8840 

9065 

9290 

9515 

9739 

9962 

*0185 

4.5 

i 1.5 0408 

0630 

0851 

1072 

1293 

1513 

1732 

1951 

2170 

2388 

4.6 

1 2606 

2823 

3039 

3256 

3471 

3687 

3902 

4116 

4330 

4543 

4.7 

4756 

4969 

5181 

5393 

5604 

5814 

6025 

6235 

6444 

6653 

4.8 

6862 

7070 

7277 

7485 

7691 

7898 

8104 

8309 

8515 

8719 

4.9 

8924 

9127 

9331 

9534 

9737 

9939 

*0141 

*0342 

*0543 

*0744 

5.0 

1.6 0944 

1144 

1343 

1542 

1741 

1939 

2137 

2334 

2531 

2728 

5.1 

2924 

3120 

3315 

3511 

3705 

3900 

4094 

4287 

4481 

4673 

5.2 

4866 

5058 

5250 

5441 

5632 

5823 

6013 

6203 

6393 

6582 

5.3 

6771 

6959 

7147 

7335 

7523 

7710 

7896 

8083 

8269 

8455 

6.4 

8640 

8825 

9010 

9194 

9378 

9562 

9745 

9928 

*0111 

*0293 

5.5 

1 .7 0475 

0656 

0838 

1019 

1199 ! 

1380 

1560 

1740 

1919 

2098 

5.6 

2277 

2455 

2633 

2811 

2988 

3166 

3342 

3519 

3695 

3871 

5,7 

4047 

4222 

4397 

4572 

4746 

4920 

5094 

5267 

5440 

5613 

5.8 

5786 

5958 

6130 

6302 

6473 

6644 

6815 

6985 

7156 

7326 

5.9 

7495 

7665 

7834 

8002 

8171 

8339 

8507 

8675 

8842 

9009 

N 

L 0 

1 

2 

3 

4 

5 

6 

7 

8 

9 









Tablm XrV 


Fagm 237 


NATURAL LOGARITHMS— 6.00 to 10.09 


N 

L 0 

1 

2 

3 

4 

5 

6 

7 

8 

9 


1.7 9176 

9342 

9509 

9675 

9840 

*0006 

*0171 

♦0336 

*0500 

*0665 

6.1 

1.8 0829 

0993 

1156 

1319 

1482 

1645 

1808 

1970 

2132 

2294 

6.2 

2455 

2616 

2777 

2938 

3098 

3258 

3418 

3578 

3737 

3896 

6.3 

4055 

4214 

4372 

4530 

4688 

4845 

5003 

5160 

5317 

5473 

6.4 

5630 

5786 

5942 

6097 

6253 

6408 

6563 

6718 

6872 

7026 

6.5 

7180 

7334 

7487 

7641 

7794 

7947 

8099 

8251 

8403 

8555 

6.6 

8707 

8858 

9010 

9160 

9311 

9462 

9612 

9762 

9912 

*0061 

6.7 

1.9 0211 

0360 

0509 

0658 

0806 

0954 

1102 

1250 

1398 

1545 

6.8 

1692 

1839 

1986 

2132 

2279 

2425 

2571 

2716 

2862 

3007 

6.9 

3152 

3297 

3442 

3586 

3730 

3874 

4018 

4162 

4305 

4448 

7.0 

4591 

4734 

4876 

5019 

5161 

5303 

5445 

5586 

5727 

5869 

7.1 

6009 

6150 

6291 

6431 

6571 

6711 

6851 

6991 

7130 

7269 


7408 

7547 

7685 

7824 

7962 

8100 

8238 

8376 

8513 

8650 


8787 

8924 

9061 

9198 

9334 

9470 

9606 

9742 

9877 

*0013 

HJU 

2.0 0148 

0283 

0418 

0553 

0687 

0821 

0956 

1089 

1223 

1357 


1490 

1624 

1757 

1890 

2022 

2155 

2287 

2419 

2551 

2683 


2815 

2946 

3078 

3209 

3340 

3471 

3601 

3732 

3862 

3992 


4122 

4252 

4381 

4511 

4640 

4769 

4898 

5027 

51 56 

5284 

7.8 

5412 

5540 

5668 

5796 

5924 

6051 

6179 

6306 

6433 

6560 

7.9 

6686 

6813 

6939 

7065 

7191 

7317 

7443 

7568 

7694 

7819 

8.0 

7944 

8069 

8194 

8318 

8443 

8567 

8691 

8815 

8939 

9063 

8.1 

9186 

9310 

9433 

9556 

9679 

9802 

9924 

*0047 

*0169 

*0291 

8.2 

2.1 0413 

0535 

0657 

0779 

0900 

1021 

1142 

1263 

1384 

1505 

8.3 

1626 

1746 

1866 

1986 

2106 

2226 

2346 

2465 

2585 

2704 

8.4 

2823 

2942 

3061 

3180 

3298 

3417 

3535 

3653 

3771 

3889 

8.5 

4007 

4124 

4242 

4359 

4476 

4593 

4710 

4827 

4943 

5060 

8.6 

5176 

5292 

5409 

5524 

5640 

5756 

5871 

5987 

6102 

6217 

8.7 

6332 

6447 

6562 

6677 

6791 

6905 

7020 

7134 

7248 

7361 

8.8 

7475 

7589 

7702 

7816 

7929 

8042 

8155 

8267 

8380 

8493 

8.9 

8605 

8717 

8830 

8942 

9054 

9165 

9277 

9389 

9500 

9611 

9.0 

9722 

9834 

9944 

*0055 

*0166 

' *0276 

*0387 

*0497 

•0607 

*0717 

9.1 

2.2 0827 

0937 

1047 

1157 

1266 

1375 

1485 

1594 

1703 

1812 

9.2 

1920 

2029 

2138 

2246 

2354 

2462 

2570 

2678 

2786 

2894 

9.3 

3001 

3109 

3216 

3324 

3431 

3538 

3645 

3751 

3858 

3965 

9.4 

4071 

4177 

4284 

4390 

4496 

4601 

4707 

4813 

4918 

5024 

9.5 

5129 

5234 

5339 

5444 

5549 

5654 

5759 

5863 

5968 

6072 

9.6 

6176 

6280 

6384 

6488 

6592 

6696 

6799 

6903 

7006 

7109 

9.7 

7213 

7316 

7419 

7521 

7624 

7727 

7829 

7932 

8034 

8136 

9.8 

8238 

8340 

8442 

8544 

8646 

8747 

8849 

8950 

9051 

9152 

9.9 

9253 

9354 

9455 

9556 

9657 

9757 

9858 

9958 

*0058 

*0158 

10.0 

2.3 0259 

0358 

0458 

0558 

0658 

0757 

0857 

0956 

1055 

1154 

N 

L 0 

1 

2 

3 

4 

5 

6 

7 

8 

9 


NATURAL LOGARITHMS— 10 to 99 


N 

1 

2 

3 

4 

5 

6 
7 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

2.30259 

39790 

48491 

56495 

63906 

70805 

77259 

83321 

89037 

94444 

99573 

*04452 

*09104 

*13549 

♦1 7805 

*21888 

*25810 

*29584 

*33220 

♦36730 

3.40120 

43399 

46574 

49651 

52636 

55535 

58352 

61092 

63759 

66356 

68888 

71357 

73767 

76120 

78419 

80666 

82864 

85015 

87120 

89182 

91202 

93183 

95124 

97029 

98898 

*00733 

*02535 *04305 *06044 *07754 

4.09434 

11087 

12713 

14313 

15888 

17439 

18965 

20469 

21951 

23411 

24850 

26268 

27667 

29046 

30407 

31 V 49 

33073 

34381 

35671 

36945 

38203 

39445 

40672 

41884 

43082 

44265 

45435 

46591 

47734 

48864 

49981 

51086 

52179 

53260 

54329 

55388 

56435 

57471 

58497 

59512 
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NATURAL LOGARITHMS 
100 to 609 


N 

L 

Ol 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

,4.6 

0517 

1512 

2497 

3473 

4439 

5396 

6344 

7283 

8213 

9135 

11 

4.7 

0048 

0953 

1850 

2739 

3620 

4493 

5359 

6217 

7068 

7912 

12 


8749 

9579 

*0402 

*1218 

*2028 

*2831 

*3628 

*4419 

*5203 

*5981 

13 

4.8 

6753 

7520 

8280 

9035 

9784 

*0527 

*1265 

*1998 

*2725 

*3447 

14 

4.9 

4164 

4876 

5583 

6284 

6981 

7673 

8361 

9043 

9721 

*0395 

15 

5.0 

1064 

1728 

2388 

3044 

3695 

4343 

4986 

5625 

6260 

6890 

16 


7517 

8140 

8760 

9375 

9987 

*0595 

*1199 

*1799 

*2396 

*2990 

17 

5.1 

3580 

4166 

4749 

5329 

5906 

6479 

7048 

7615 

8178 

8739 

18 


9296 

9850 

*0401 

*0949 

*1494 

*2036 

*2575 

*3111 

*3644 

*4175 1 

19 

5.2 

4702 

5227 

5750 

6269 

6786 

7300 

7811 

8320 

8827 

9330 

20 


9832 

*0330 

*0827 

*1321 

*1812 

*2301 

*2788 

*3272 

*3754 

*4233 

21 

5.3 

4711 

5186 

5659 

6129 

6598 

7064 

7528 

7990 

8450 

8907 

22 


9363 

9816 

*0268 

*0717 

*1165 

*1610 

*2053 

*2495 

*2935 

*3372 

23 

5.4 

3808 

4242 

4674 

5104 

5532 

5959 

6383 

6806 

7227 

7646 

24 


8064 

8480 

8894 

9306 

9717 

*0126 

*0533 

*0939 

*1343 

*1745 

25 

5.5 

2146 

2545 

2943 

3339 

3733 

4126 

4518 

4908 

5296 

5683 

26 


6068 

6452 

6834 

7215 

7595 

7973 

8350 

8725 

9099 

9471 

27 


9842 

*0212 

*0580 

*0947 

*1313 

*1677 

*2040 

*2402 

*2762 

*3121 

28 

5.6 

3479 

3835 

4191 

4545 

4897 

5249 

5599 

5948 

6296 

6643 

29 


6988 

7332 

7675 

8017 

8358 

8698 

9036 

9373 

9709 

*0044 

30 

5.7 

0378 

0711 

1043 

1373 

1703 

2031 

2359 

2685 

3010 

3334 

31 


3657 

3979 

4300 

4620 

4939 

5257 

5574 

5890 

6205 

6519 

32 


6832 

7144 

7455 

7765 

8074 

8383 

8690 

8996 

9301 

9606 

33 


9909 

*0212 

*0513 

*0814 

*1114 

*1413 

*1711 

*2008 

*2305 

*2600 

34 

5.8 

2895 

3188 

3481 

3773 

4064 

4354 

4644 

4932 

5220 

5507 

35 


5793 

6079 

6363 

6647 

6930 

7212 

7493 

7774 

8053 

8332 

36 


8610 

8888 

9164 

9440 

9715 

9990 

*0263 

*0536 

*0808 

*1080 

37 

5.9 

1350 

1620 

1889 

2158 

2426 

2693 

2959 

3225 

3489 

3754 

38 


4017 

4280 

4542 

4803 

5064 

5324 

5584 

5842 

6101 

6358 

39 


6615 

6871 

7126 

7381 

7635 

7889 

8141 

8394 

8645 

8896 

40 


9146 

9396 

9645 

9894 

*0141 

*0389 

*0635 

♦0881 

*1127 

*1372 

41 

6.0 

1616 

1859 

2102 

2345 

2587 

2828 

3069 

3309 

3548 

3787 

42 


4025 

4263 

4501 

4737 

4973 

5209 

5444 

5678 

5912 

6146 

43 


6379 

6611 

6843 

7074 

7304 

7535 

7764 

7993 

8222 

8450 

44 


8677 

8904 

9131 

9357 

9582 

9807 

*0032 

*0256 

*0479 

*0702 

45 

6.1 

0925 

1147 

1368 

1589 

1810 

2030 

2249 

2468 

2687 

2905 

46 


3123 

3340 

3556 

3773 

3988 

4204 

4419 

4633 

4847 

5060 

47 


5273 

5486 

5698 

5910 

6121 

6331 

6542 

6752 

6961 

7170 

48 


7379 

7587 

7794 

8002 

8208 

8415 

8621 

8826 

9032 

9236 

49 


9441 

9644 

9848 

*0051 

*0254 

*0456 

*0658 

*0859 

*1060 

*1261 

50 

6.2 

1461 

1661 

1860 

2059 

2258 

2456 

2654 

2851 

3048 

3245 

51 


3441 

3637 

3832 

4028 

4222 

4417 

4611 

4804 

4998 

5190 

52 


5383 

5575 

5767 

5958 

6149 

6340 

6530 

6720 

6910 

7099 

53 


7288 

7476 

7664 

7852 

8040 

8227 

8413 

8600 

8786 

8972 

54 


9157 

9342 

9527 

9711 

9895 

*0079 

*0262 

*0445 

*0628 

*0810 

55 

6.3 

0992 

1173 

1355 

1536 

1716 

1897 

2077 

2257 

2436 

2615 

56 


2794 

2972 

3150 

3328 

3505 

3683 

3859 

4036 

4212 

4388 

57 


4564 

4739 

4914 

5089 

5263 

5437 

5611 

5784 

5957 

6130 

58 


6303 

6475 

6647 

6819 

6990 

7161 

7332 

7502 

7673 

7843 

59 


8012 

8182 

8351 

8519 

8688 

8856 

9024 

9192 

9359 

9526 

60 


9693 

9859 

*0026 

*0192 

*0357 

*0523 

*0688 

*0853 

*1017 

*1182 

N 

L 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 
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Pagetm 


NATURAL LOGARITHMS 
600 to 1109 


N 

L 0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

60 

6.3 9693 

9859 

*0026 

*0192 

*0357 

*0523 

*0688 

*0853 

*1017 

*1182 

61 

6.4 1346 

1510 

1673 

1836 

1999 

2162 

2325 

2487 

2649 

2811 

62 

2972 

3133 

3294 

3455 

3615 

3775 

3935 

4095 

4254 

4413 

63 1 

4572 

4731 

4889 

5047 

5205 

5362 

5520 

5677 

5834 

5990 

64 

6147 

6303 

6459 

6614 

6770 

6925 

7080 

7235 

7389 

7543 

65 

7697 

7851 

8004 

8158 

8311 

8464 

8616 

8768 

8920 

9072 

66 

9224 

9375 

9527 

9677 

9828 

9979 

*0129 

*0279 

*0429 

*0578 

67 

6.5 0728 

0877 

1026 

1175 

1323 i 

1471 

1619 

1767 

1915 

2062 

68 

2209 

2356 

2503 

2649 

2796 

2942 

3088 

3233 

3379 

3524 

69 

3669 

3814 

3959 

4103 

4247 

1 

4391 

4535 

4679 

4822 

4965 

70 

5108 

5251 

5393 

5536 

5678 

5820 

6962 

6103 

6244 

6386 

71 

6526 

6667 

6808 

6948 

7088 i 

7228 

7368 

7508 

7647 

7786 

72 

7925 

8064 

8203 

8341 

8479 

8617 

8755 

8893 

9030 

9167 

73 

9304 

9441 

9578 

9715 

9851 

9987 

*0123 

*0259 

*0394 

*0530 

74 

6.6 0665 

0800 

0935 

1070 

1204 

1338 

1473 

1607 

1740 

1874 

75 

2007 

2141 

2274 

2407 

2539 

2672 

2804 

2936 

3068 

3200 

76 

3332 

3463 

3595 

3726 

3857 

3988 

4118 

4249 

4379 

4509 

77 

4639 

4769 

4898 

5028 

51 57 

5286 

5415 

5544 

5673 

5801 

78 

5929 

6058 

6185 

6313 

6441 

6568 

6696 

6823 

6950 

7077 

79 

7203 

7330 

7456 

7582 

7708 

7834 

7960 

8085 

8211 

8336 

80 

8461 

8586 

8711 

8835 

8960 

9084 

9208 

9332 

9456 

9580 

81 

9703 

9827 

9950 

*0073 

*0196 

*0319 

*0441 

*0564 

*0686 

*0808 

82 

6.7 0930 

1052 

1174 

1296 

1417 

1538 

1659 

1780 

1901 

2022 

83 

2143 

2263 

2383 

2503 

2623 

2743 

2863 

2982 

3102 

3221 

84 

3340 

3459 

3578 

3697 

3815 

3934 

4052 

4170 

4288 

4406 

85 

4524 

4641 

4759 

4876 

4993 ! 

5110 

5227 

5344 

5460 

5577 

86 

5693 

5809 

5926 

6041 

6157 

6273 

6388 

6504 

6619 

6734 

87 

6849 

6964 

7079 

7194 

7308 

7422 

7537 

7651 

7765 

7878 

88 

7992 

8106 

8219 

8333 

8446 

8559 

8672 

8784 

8897 

9010 

89 

9122 

9234 

9347 

9459 

9571 

9682 

9794 

9906 

*0017 

*0128 

90 

6.8 0239 

0351 

0461 

0572 

0683 

0793 

0904 

1014 

1124 

1235 

91 

1344 

1454 

1564 

1674 

1783 

1892 

2002 

2111 

2220 

2329 

92 

2437 

2546 

2655 

2763 

2871 

2979 

3087 

3195 

3303 

3411 

93 

3518 

3626 

3733 

3841 

3948 

4055 

4162 

4268 

4375 

4482 

94 

4588 

4694 

4801 

4507 

5013 

5118 

5224 

5330 

5435 

5541 

95 

5646 

5751 

5857 

5961 

6066 

6171 

6276 

6380 

6485 

6589 

96 

6693 

6797 

6901 

7005 

7109 i 

7213 

7316 

7420 

7523 

7626 

97 

7730 

7833 

7936 

8038 

8141 

8244 

8346 

8449 

8551 

8653 

98 

8755 

8857 

8959 

9061 

9163 

9264 

9366 

9467 

9568 

9669 

99 

9770 

9871 

9972 

*0073 

*0174 

*0274 

*0375 

*0475 

*0575 

*0675 

100 

6.9 0776 

0875 

0975 

1075 

1175 

1274 

1374 

1473 

1572 

1672 

101 

1771 

1870 

1968 

2067 

2166 i 

2264 

2363 

2461 

2560 

2658 

102 

2756 

2854 

2952 

3049 

3147 

3245 

3342 

3440 

3537 

3634 

103 

3731 

3828 

3925 

4022 

4119 

4216 

4312 

4409 

4505 

4601 

104 

4698 

4794 

4890 

4986 

5081 

5177 

5273 

5368 

5464 

5559 

105 

5655 

5750 

5845 

5940 

6035 

6130 

6224 

6319 

6414 

6508 

106 

6602 

6697 

6791 

6885 

6979 

7073 

7167 

7261 

7354 

7448 

107 

7541 

7635 

7728 

7821 

7915 

8008 

8101 

8193 

8286 

8379 

108 

8472 

8564 

8657 

8749 

8841 

8934 

9026 

9118 

9210 

9302 

109 

9393 

9485 

9577 

9668 

9760 

9851 

9942 

*0033 

*0125 

*0216 

110 

7.0 0307 

0397 

0488 

0579 

0670 

0760 

0851 

0941 

1031 

1121 

N 

tamm 

1 

2 

3 

4 

L 5 

6 

7 

8 

9 
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Table XV 

VALUES AND LOGARITHMS OF EXPONENTIAL 
AND HYPERBOLIC FUNCTIONS 


X 



e-x 

Sinh X 

Cosh 

X 

Tanh x 


Value 

Logio 

Value 

Value 

Logio 

Value 

Login 

Value 

0.00 

1 .0000 

.00000 

1 .00000 

0.0000 

— 00 

1 . 0000 

. 00000 

. 00000 

0.01 

1 .0101 

.00434 

1 .99005 

0.0100 

5.00001 

1 . 0001 

.00002 

.01000 

0.02 

1 . 0202 

.00869 

. 98020 

0.0200 

5.30106 

1 . 0002 

. 00009 

.02000 

0.03 

1 .0305 

.01303 

. 97045 

0.0300 

5.47719 

1.0005 

.00020 

.02999 

0.04 

1 .0408 

.01737 

. 96079 

0.0400 

5.60218 

1 . 0008 

.00035 

.03998 

0.05 

1 .0513 

.02171 

.95123 

0.0500 

5.69915 

1 .0013 

.00054 

.04996 

0.06 

1 .0618 

.02606 

.94176 

0.0600 

5.77341 

1 .0018 

.00078 

.05993 

0.07 

1.0725 

.03040 

.93239 

0.0701 

5.84545 

1 .0025 

.00106 

.06989 

0.08 

1.0833 

.03474 

.92312 

0.0801 

5.90355 

1 . 0032 

.00139 

.07983 

0.09 

1 .0942 

.03909 

.91393 

0.0901 

5.95483 

1 .0041 

.00176 

.08976 

0.10 

1.1052 

.04343 

.90484 

0.1002 

T. 00072 

1 .0050 

.00217 

.09967 

0.11 

1.1163 

.04777 

. 89583 

0.1102 

T. 04227 

1 .0061 

.00262 

. 1 0956 

0.12 

1 .1275 

.05212 

. 88692 

0.1203 

1.08022 

1 .0072 

.00312 

.11943 

0.13 

1 .1388 

.05646 

. 87809 

0.1304 

1.11517 

1 .0085 

.00366 

.12927 

0.14 

1 .1503 

.06080 

.86936 

0.1405 

1.14755 

1 .0098 

.00424 

. 1 3909 

0.15 

1 .1618 

.06514 

.86071 

0.1506 

1.17772 

1 .0113 

.00487 

.14889 

0.16 

1.1735 

.06949 

.85214 

0.1607 

1 . 20597 

1 .0128 

.00554 

. 1 5865 

0.17 

1.1853 

.07383 

. 84366 

0.1708 

1 . 23254 

1.0145 

.00625 

.16838 

0.18 

1.1972 

.07817 

.83527 

0.1810 

1.25762 

1 .0162 

.00700 

.17808 

0.19 

1.2092 

.08252 

. 82696 

0.1911 

1.28136 

1.0181 

.00779 

.18775 

0.20 

1 .2214 

.08686 

.81873 

0.2013 

1.30392 

1 .0201 

.00863 

.19738 

0.21 

1 .2337 

.09120 

.81058 

0.2115 

1.32541 

1 .0221 

.00951 

.20697 

0.22 

1 .2461 

.09554 

. 80252 

0.2218 

1.34592 

1 .0243 

.01043 

.21652 

0.23 

1.2586 

.09989 

.79453 

0.2320 

1.36555 

1 .0266 

.01139 

.22603 

0.24 

1 .2712 

.10423 

.78663 

0.2423 

1.38437 

1 .0289 

.01239 

.23550 

0.25 

1 .2840 

.10857 

.77880 

0.2526 

1.40245 

1.0314 

.01343 

.24492 

0.26 

1 .2969 

.11292 

.77105 

0.2629 

1.41986 

1 .0340 

.01452 

.25430 

0.27 

1.3100 

.11726 

.76338 

0.2733 

1.43663 

1 .0367 

.01564 

.26362 

0.28 

1 . 3231 

.12160 

,75578 

0.2837 

1.45282 

1 .0395 

.01681 

.27291 

0.29 

1 . 3364 

.12595 

.74826 

0.2941 

1.46847 

1.0423 

.01801 

.28213 

0.30 

1 .3499 

. 1 3029 

. 74082 

0.3045 

1.48362 

1 .0453 

.01926 

.29131 

0.31 

1 . 3634 

. 1 3463 

.73345 

0.3150 

1.49830 

1 . 0484 

.02054 

. 30044 

0.32 

1.3771 

. 1 3897 

.72615 

0.3255 

1.51254 

1 .0516 

.02187 

. 30951 

0.33 

1.3910 

.14332 

. 71 892 

0.3360 

1 . 52637 

1 .0549 

.02323 

.31852 

0.34 

1 .4049 

.14766 

.71177 

0.3466 

1.53981 

1 .0584 

. 02463 

. 32748 

0.35 

1.4191 

. 1 5200 

, 70469 

0.3572 

1 . 55290 

1 .0619 

.02607 

. 33638 

0,36 

1 .4333 

.15635 

.69768 

0.3678 

1.56564 

1.0655 

. 02755 

. 34521 

0.37 

1 .4477 

.16069 

.69073 

0.3785 

1 . 57807 

1 . 0692 

. 02907 

. 35399 

0.38 ! 

1 .4623 

.16503 

.68386 

0.3892 

1.59019 

1.0731 

. 03063 

. 36271 

0,39 i 

1 .4770 

.16937 

.67706 

0.4000 

1.60202 

1 .0770 

.03222 

.37136 

0.40 

1.4918 

.17372 

.67032 

0.4108 

1.61358 

1 .0811 

.03385 

. 37995 

0.41 1 

1 . 5068 

.17806 

. 66365 

0.4216 

1.62488 

1 . 0852 

.03552 

. 38847 

0.42 

1 . 5220 

.18240 

.65705 

0.4325 

1 . 63594 

1 . 0895 

. 03723 

. 39693 

0.43 

1 . 5373 

.18675 

.65051 

0.4434 

1.64677 

1 . 0939 

. 03897 

. 40532 

0.44 

1 . 5527 

.19109 

. 64404 

0.4543 

1 . 65738 

1 . 0984 

. 04075 

.41364 

0.45 

1 . 5683 

.19543 

. 63763 

0.4653 

1.66777 

1 .1030 

.04256 

.42190 

0.46 

1 . 5841 

.19978 

.63128 

0.4764 

1 . 67797 

1.1077 

.04441 

. 43008 

0.47 

1 . 6000 

.20412 

. 62500 

0.4875 

1 . 68797 

1.1125 

.04630 

, 43820 

0.48 

1 .6161 

. 20846 

. 61 878 

0.4986 

1 . 69779 

1.1174 

. 04822 

. 44624 

0.49 

1 . 6323 

.21280 

.61263 

0.5098 

1.70744 

1.1225 

.05018 

. 45422 

0.50 

1 . 6487 

.21715 

. 60653 

0.5211 

T. 71 692 

1.1276 

.05217 

.46212 
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X 

Value 

Logio 

Value 

Sinh X 

Value Logio 

c 

Value 

0.50 

1 .6487 

.21715 

.60653 

0.5211 

1.71692 

1.1276 

0.51 

1 .6653 

.22149 

. 60050 

0,5324 

1.72624 

1.1329 

0.52 

1 .6820 

.22583 

. 59452 

0.5438 

1 . 73540 

1 . 1 383 

0.53 

1 . 6989 

.23018 

. 58860 

0.5552 

1.74442 

1.1438 

0.54 

1.7160 

.23452 

. 58275 

0.5666 

1 . 75330 

1.1494 

0.55 

1 . 7333 

.23886 

. 57695 

0.5782 

1 . 76204 

1 . 1 551 

0.56 

1.7507 

.24320 

.57121 

0.5897 

1.77065 

1.1609 

0.57 

1 .7683 

.24755 

. 56553 

0.6014 

1.77914 

1.1669 

0.58 

1 .7860 

.25189 

. 55990 

0.61 31 

1.78751 

1 .1730 

0.69 

1.8040 

.25623 

. 55433 

0.6248 

1 . 79576 

1 .1792 

0.60 

1 .8221 

.26058 

.54881 

0.6367 

1.80390 

1 .1855 

0.61 

1 .8404 

.26492 

.54335 

0.6485 

1.81194 

1.1919 

0.62 

1 .8589 

.26926 

. 53794 

0.6605 

1.81987 

1.1984 

0.63 

1.8776 

.27361 

. 53259 

0.6725 

1.82770 

1 .2051 

0.64 

1.8965 

.27795 

. 52729 

0.6846 

1.83543 

1.2119 

0.65 

1.9155 

.28229 

. 52205 

0.6967 

1.84308 

1 .2188 

0.66 

1 .9348 

.28664 

. 51 685 

0.7090 

T . 85063 

1 .2258 

0.67 

1.9542 

.29098 

.51171 

0.7213 

1.85809 

1.2330 

0.68 

1 .9739 

.29532 

.50662 

0.7336 

1.86548 

1 .2402 

0.69 

1 . 9937 

.29966 

.50158 

0.7461 

1 . 87278 

1 .2476 

0.70 

2.01 38 

. 30401 

.49659 

0.7586 

1.88000 

1 .2552 

0.71 

2.0340 

.30835 

.49164 

0.7712 

1.88715 

1 .2628 

0.72 

2.0544 

.31269 

.48675 

0.7838 

1.89423 

1.2706 

0.73 

2.0751 

.31703 

.48191 

0.7966 

1.90123 

1.2785 

0.74 

2.0959 

.32138 

.47711 

0.8094 

1.90817 

1.2865 

0.75 

2.1170 

.32572 

.47237 

0.8223 

1.91504 

1.2947 

0.76 

2.1383 

. 33006 

.46767 

0.8353 

1.92185 

1.3030 

0.77 

2.1598 

. 33441 

.46301 

0.8484 

1 . 92859 

1.3114 

0.78 

2.1815 

. 33875 

.45841 

0.8615 

1 . 93527 

1 .3199 

0.79 

2.2034 

.34309 

.45384 

0.8748 

1.94190 

1 .3286 

0.80 

2.2255 

. 34744 

.44933 

0.8881 

1 . 94846 

1 . 3374 

0.81 

2.2479 

.35178 

.44486 

0.9015 

1.95498 

1 .3464 

0.82 

2.2705 

. 3561 2 

.44043 

0.9150 

1.96144 

1 . 3555 

o:83 

2.2933 

. 36046 

.43605 

0.9286 

1 . 96784 

1 . 3647 

0.84 

2.3164 

. 36481 

.43171 

0.9423 

1 . 97420 

1.3740 

0.85 

2.3396 

. 3691 5 

.42741 

0.9561 

1 . 98051 

1 . 3835 

0.86 

2.3632 

.37349 

.42316 

0.9700 

1.98677 

1 . 3932 

0.87 

2.3869 

. 37784 

.41895 

0.9840 

1 . 99299 

1 .4029 

0.88 

2.4109 

. 3821 8 

. 41 478 

0.9981 

1.99916 

1.4128 

0.89 

2.4351 

. 38652 

.41066 

1 .0122 

0.00528 

1 .4229 

0.90 

2.4596 

. 39087 

. 40657 

1.0265 

0.01137 

1.4331 

0.91 

2.4843 

. 39521 

. 40252 

1 .0409 

.01741 

1 .4434 

0.92 

2.5093 

. 39955 

. 39852 

1 .0554 

.02341 

1.4539 

0.93 

2. 5346 

. 40389 

. 39455 

1.0700 

.02937 

1 . 4645 

0.94 

2.5600 

. 40824 

. 39063 

1.0847 

.03530 

1 . 4753 

0.95 

2.5857 

.41258 

. 38674 

1.0995 

.04119 

1 . 4862 

0.96 

2.6117 

.41692 

. 38289 

1 .1144. 

.04704 

1.4973 

0.97 

2.6379 

.42127 

.37908 

1.1294 

. 05286 

1 .5085 

0.98 

2.6645 

.42561 

. 37531 

1.1446 

. 05864 

1 .5199 

0.99 

2.6912 

.42995 

.37158 

1.1598 

.06439 

1.5314 

1.00 

2.7183 

.43429 

.36788 

1.1752 

.07011 

1.5431 


Tanh x 

Value 
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VALUES AND LOGARITHMS OF EXPONENTIAL 
AND HYPERBOLIC FUNCTIONS 


X 



erx 

Sinh 

X 

Cosh 

X 

Tanh x 


Value 

Logic 

Value 

Value 

Logic 

Value 

Logic 

Value 

1.00 

2.7183 

. 43429 

.36788 

1.1752 

.07011 

1.5431 

.18839 

.76159 

1.01 

2.7456 

.43864 

.36422 

1 .1907 

.07580 

1 . 5549 

.19171 

.76576 

1.02 

2.7732 

.44298 

. 36060 

1 .2063 

.08146 

1 . 5669 

.19504 

.76987 

1 .03 

2.8011 

.44732 

.35701 

1.2220 

.08708 

1 . 5790 

.19839 

.77391 

1 .04 

2.8292 

.45167 

. 35345 

1 .2379 

.09268 

1 .5913 

.20176 

.77789 

1.05 

2.8577 

. 45601 

.34994 

1 .2539 

.09825 

1 .6038 

.20515 

.78181 

1.06 

2.8864 

.46035 

. 34646 

1.2700 

.10379 

1 .6164 

.20855 

.78566 

1.07 

2.9154 

. 46470 

.34301 

1 . 2862 

.10930 

1.6292 

.21197 

.78946 

1.08 

2.9447 

. 46904 

.33960 

1.3025 

.11479 

1.6421 

.21541 

.79320 

1 .09 

2.9743 

.47338 

. 33622 

1.3190 

.12025 

1 .6552 

.21886 

.79688 

1.10 

3.0042 

.47772 

. 33287 

1 .3356 

.12569 

1.6685 

.22233 

.80050 

1.11 

3.0344 

.48207 

. 32956 

1 . 3524 

.13111 

1 .6820 

.22582 

.80406 

1.12 

3.0649 

. 48641 

. 32628 

1 . 3693 

.13649 

1.6956 

.22931 

. 80757 

1.13 

3.0957 

.49075 

.32303 

1 . 3863 

.14186 

1.7093 

.23283 

.81102 

1.14 

3.1268 

.49510 

.31982 

1 .4035 

.14720 

1.7233 

.23636 

.81441 

1.15 

3.1582 

. 49944 

.31664 

1 .4208 

.15253 

1 .7374 

.23990 

.81775 

1.16 

3.1899 

. 50378 

.31349 

1 .4382 

.15783 

1 .7517 

.24346 

.82104 

1 17 

3.2220 

.50812 

.31037 

1 .4558 

.16311 

1 . 7662 

.24703 

.82427 

1.18 

3.2544 

.51247 

. 30728 

1 .4735 

.16836 

1.7808 

.25062 

.82745 

1.19 

3.2871 

.51681 

. 30422 

1 .4914 

.17360 

1.7957 

.25422 

.83058 

1.20 

3.3201 

. 521 1 5 

.30119 

1 . 5095 

.17882 

1.8107 

.25784 

.83365 

1 .21 

3.3535 

. 52550 

.29820 

1 . 5276 

.18402 

1 .8258 

.26146 

.83668 

1.22 

3.3872 

. 52984 

.29523 

1.5460 

. 1 8920 

1.8412 

.26510 

.83965 

1.23 

3.4212 

.53418 

.29229 

1 . 5645 

. 1 9437 

1 . 8568 

.26876 

.84258 

1.24 

3.4556 

. 53853 

. 28938 

1 .5831 

.19951 

1 . 8725 

.27242 

.84546 

1.25 

3.4903 

.54287 

.28650 

1 .6019 

.20464 

1 . 8884 

.27610 

. 84828 

1 .26 

3.5254 

. 54721 

.28365 

1 .6209 

.20975 

1 . 9045 

.27979 

.85106 

1.27 

3.5609 

.55155 

.28083 

1 .6400 

.21485 

1 . 9208 

.28349 

.85380 

1.28 

3.5966 

. 55590 

. 27804 

1 .6593 

.21993 

1 . 9373 

.28721 

.85648 

1 .29 

3.6328 

. 56024 

.27527 

1 .6788 

.22499 

1 .9540 

.29093 

.85913 

1 .30 

3.6693 

. 56458 

.27253 

1 .6984 

.23004 

1 . 9709 

.29467 

.86172 

1 .31 

3.7062 

. 56893 

.26982 

1 .7182 

.23507 

1 . 9880 

.29842 

.86428 

1 .32 

3.7434 

. 57327 

.26714 

1 ,7381 

.24009 

2.0053 

.30217 

.86678 

1.33 

3.7810 

. 57761 

.26448 

1 .7583 

.24509 

2.0228 

. 30594 

.86925 

1.34 

3.8190 

.58195 

,26185 

1.7786 

.25008 

2.0404 

. 30972 

.87167 

1.35 

3.8574 

. 58630 

.25924 

1.7991 

.25505 

2.0583 

.31352 

.87405 

1.36 

3.8962 

. 59064 

. 25666 

1 .8198 

.20002 

2.0764 

.31732 

.87639 

1.37 

3.9354 

. 59498 

.25411 

1.8406 

.26496 

2.0947 

.32113 

.87869 

1.38 

3.9749 

. 59933 

.25158 

1.8617 

.26990 

2.1132 

. 32495 

.88095 

1.39 

4.0149 

. 60367 

.24908 

1 .8829 

.27482 

2.1320 

. 32878 

.88317 

1 .40 

4.0552 

.60801 

.24660 

1 . 9043 

.27974 

2.1509 

. 33262 

.88535 

1.41 

4.0960 

.61236 

.24414 

1 . 9259 

.28464 

2.1700 

. 33647 

.88749 

1.42 

4.1371 

.61670 

.24171 

1 .9477 

.28952 

2.1894 

. 34033 

.88960 

1 .43 

4.1787 

.62104 

.23931 

1 . 9697 

.29440 

2.2090 

. 34420 

,89167 

1.44 

4.2207 

.62538 

.23693 

1 .9919 

.29926 

2.2288 

. 34807 

.89370 

1.45 

4.2631 

.62973 

.23457 

2.0143 

.30412 

2.2488 

.35196 

.89569 

1 .46 

4 . 3060 

.63407 

.23224 

2.0369 

.30896 

2.2691 

. 35585 

.89765 

1.47 

4.3492 

.63841 

.22993 

2.0597 

.31379 

2.2896 

. 35976 

.89958 

1.48 

4.3929 

.64276 

,22764 

2.0827 

.31862 

2.3103 

. 36367 

. 901 47 

1.49 

4.4371 

.64710 

. 22537 

2.1059 

.32343 

2.3312 

. 36759 

.90332 

1.50 

4.4817 

.66144 

.22313 

2.1293 

. 32823 

2.3524 

.37151 j 

.90515 





Tabfo Xr 


Fagm 243 



c * 

Value 

Log,o 

4.4817 

.65144 

4.5267 

.65578 

4.5722 

.66013 

4.6182 

.66447 

4.6646 

.66881 

4.7115 

.67316 

4.7588 

.67750 

4.8066 

.68184 

4.8550 

.68619 

4.9037 

.69053 

4.9530 

.69487 

5.0028 

.69921 

5.0531 

.70356 

5.1039 

.70790 

5.1552 

.71224 

5. 2070 

.71659 

5.2593 

.72093 

5.3122 

.72527 

5.3656 

.72961 

5.4195 

.73396 

5.4739 

.73830 

5.5290 

.74264 

5.5845 

.74699 

5.6407 

.75133 

5.6973 

.75567 

5.7546 

.76002 

5.8124 

.76436 

5.8709 

.76870 

5.9299 

.77304 

5.9895 

.77739 

6.0496 

.78173 

6.1104 

.78607 

6.1719 

.79042 

6.2339 

.79476 

6.2965 

.79910 

6.3598 

.80344 

6.4237 

.80779 

6.4883 

.81213 

6.5535 

.81647 

6.6194 

.82082 

6.6859 

.82516 

6.7531 

. 82950 

6.8210 

.83385 

6.8895 

.83819 

6.9588 

.84253 

7.0287 

. 84687 

7.0993 

.85122 

7.1707 

.85556 

7.2427 

. 85990 

7.3155 

.86425 

7.3891 

.86859 


Cosh X 

Value Logic 


Tanh x 

Value 
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VALUES AND LOGARITHMS OF EXPONENTIAL 
AND HYPERBOLIC FUNCTIONS 


X 


e* 


1 Sioh X 

Cosh X 1 

Tanh x 


Value 

Logio 

Value 

Value 

Logto 

Value 

Logio 

Value 

2.00 

7.3891 

. 86859 


3.6269 

.55953 

3.7622 

.57544 

.96403 

2.01 

7.4633 

. 87293 


3.6647 

.56403 

3.7987 

. 57963 

. 96473 

2.02 

7.5383 

.87727 

.13266 

3.7028 

.56853 

3.8355 

. 58382 

. 96541 

2.03 

7.6141 

.88162 

.13134 

3.7414 

.57303 

3.8727 

. 58802 

. 96609 

2.04 

7.6906 

.88596 

.13003 

3.7803 

.67753 

3.9103 

. 69221 

.96675 

2.05 

7.7679 

. 89030 

.12873 

3.8196 

. 68202 

3.9483 

. 59641 

.96740 

2.06 

7.8460 

.89465 

.12745 

3.8593 

.58650 

3.9867 

. 60061 

. 96803 

2.07 

7.9248 

. 89899 

.12619 

3.8993 

. 59099 

4.0255 

. 60482 

. 96865 

2.08 

8.0045 

. 90333 

.12493 

3.9398 

.59547 

4.0647 

.60903 

.96926 

2.09 

8.0849 

. 90768 

.12369 

3.9806 

. 59995 

4.1043 

.61324 

. 96986 

2.10 

8.1662 

.91202 

.12246 

4.0219 

.60443 

4.1443 

.61745 

.97045 

2.11 

8.2482 

.91636 


4.0635 

.60890 

4.1847 

.62167 

.97103 

2.12 

8.3311 

. 92070 

ft 

4.1056 

.61337 

4.2256 

.62589 

.97159 

2.13 

8.4149 

. 92505 

^Ktj ft 

4.1480 

.61784 

4.2669 

.63011 

.97215 

2.14 

8.4994 

.92939 

.11765 

4.1909 

.62231 

4.3085 

.63433 

.97269 

2.16 

8.5849 

.93373 

.11648 

4.2342 

.62677 

4.3507 

.63856 

.97323 

2.16 

8.6711 

.93808 

.11533 

4.2779 

.63123 

4.3932 

. 64278 

.97375 

2.17 

8.7583 

. 94242 

.11418 

4.3221 

.63569 

4.4362 

.64701 

.97426 

2.18 

8.8463 

. 94676 

.11304 

4.3666 

.64015 

4.4797 

.65125 

.97477 

2.19 

8.9352 

.95110 

.11192 

4.4116 

.64460 

4.5236 

.65548 

. 97526 

2.20 

9.0250 

.95545 

.11080 

4.4571 

.64905 

4.5679 

. 65972 

.97574 

2.21 

9.1157 

. 95979 

.10970 

4.5030 

.65350 

4.6127 

. 66396 

.97622 

2.22 

9.2073 

.96413 

.10861 

4.5494 

.65795 

4.6580 

. 66820 

.97668 

2.23 

9.2999 

. 96848 

.10753 

4.5962 

.66240 

4.7037 

. 67244 

.97714 

2.24 

9.3933 

. 97282 

.10646 

4.6434 

.66684 

4.7499 

. 67668 

.97759 

2.25 

9.4877 

.97716 

.10540 

4.6912 

.67128 

4.7966 

. 68093 

.97803 

2.26 

9.5831 

.981 51 

.10435 

4.7394 

.67572 

4.8437 

.68518 

.97846 

2.27 

9.6794 

.98585 

. 10331 

4.7880 

.68016 

4.8914 

.68943 

.97888 

2.28 

9.7767 

.99019 

. 10228 

4.8372 

.68459 

4.9395 

.69368 

.97929 

2.29 

9.8749 

. 99453 

.10127 

4.8668 

.68903 

4.9881 

.69794 

.97970 

2.30 

9.9742 

. 99888 

.10026 

4.9370 

.69346 

5.0372 

.70219 

.98010 

2.31 

10.074 

1 .00322 

.09926 

4.9876 

.69789 

5.0868 

. 70645 

.98049 

2.32 

10.176 

1 .00756 

.09827 

5.0387 

.70232 

5.1370 

.71071 

.98087 

2.33 

10.278 

1 .01191 

.09730 

5.0903 

. 70675 

5.1876 

. 71 497 

.98124 

2.34 

10.381 

1 .01625 

.09633 

5.1425 

.71117 

5.2388 

.71923 

.98161 

2.35 

10.486 

1 .02059 

.09537 

5.1951 

.71559 

5.2905 

. 72349 

.98197 

2.36 

10.591 

1 .02493 

.09442 

5.2483 

.72002 

5.3427 

. 72776 

.98233 

2.37 

10.697 

1 .02928 

.09348 

5,3020 

.72444 

5.3954 

. 73203 

.98267 

2.38 

10.805 

1 .03362 

.09255 

5.3562 

. 72885 

5.4487 

. 73630 

.98301 

2.39 

10.913 

1 .03796 

.09163 

5.4109 

. 73327 

5.5026 

.74056 

.98335 

2.40 

11.023 

1 .04231 

,09072 

5.4662 

.73769 

5.5569 

. 74484 

.98367 

2.41 

11.134 

1 .04665 

.08982 

5.5221 

.74210 

5.6119 

.74911 

.98400 

2.42 

11.246 

1 .05099 

.08892 

5.5785 

.74652 

5.6674 

.75338 

.98431 

2.43 

11.359 

1 .05534 

.08804 

5.6354 

.75093 

5.7235 

.75766 

. 98462 

2.44 

11.473 

1 . 05968 

.08716 

5.6929 

.75534 

5.7801 

.76194 

. 98492 

2.45 

11.588 

1 . 06402 

. 08629 

5.7510 

.75975 

5.8373 

, 76621 

.98522 

2.46 

11.705 

1 . 06836 

.08543 

5.8097 

.76415 

5.8951 

.77049 

.98551 

2.47 

11.822 

1 .07271 

.08458 

5.8689 

.76856 

5.9535 

.77477 

.98579 

2.48 

11.941 

1 .07705 

.08374 

5.9288 

.77296 

6.0125 

.77906 

. 98607 

2.49 

12.061 

1.08139 

. 08291 

5.9892 

.77737 

6.0721 

.78334 

.98635 

2.50 

12.182 

1 .08574 

.08208 

6.0502 

.78177 

6.1323 

.78762 

.98661 
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VALUES AND LOGARITHMS OF EXPONEPOTAL 
AND HYPERBOLIC FUNCTIONS 


X 


C * 

e -* 

Sinh 

X 

Cosh 

X 

Tanh x 


Value 

Logio 

Value 

Value 

Logio 

Value 

Logio 

Value 

2.50 

12.182 

1 .08574 

.08208 

6.0502 

.78177 

6.1323 

.78762 

.98661 

2.51 

12.305 

1 .09008 

.08127 

6.1118 

.78617 

6.1931 

.79191 

.98688 

2.52 

12.429 

1 .09442 

.08046 

6.1741 

.79057 

6.2545 

.79619 

.98714 

2.53 

12.554 

1 .09877 

.07966 

6.2369 

.79497 

6.3166 

.80048 

.98739 

2.54 

12.680 

1 .10311 

.07887 

6.3004 

.79937 

6.3793 

.80477 

.98764 

2.55 

12.807 

1.10745 

.07808 

6.3645 

.80377 

6.4426 

. 80906 

.98788 

2.56 

12.936 

1.11179 

.07730 

6.4293 

.80816 

6.5066 

.81335 

.98812 

2.57 

13.066 

1.11614 

.07654 

6.4946 

.81256 

6.5712 

.81764 

.98835 

2.58 

13.197 

1.12048 

.07577 

6.5607 

.81695 

6.6365 

.82194 

.98858 

2.59 

13.330 

1 .12482 

.07502 

6.6274 

.82134 

6.7024 

,82623 

.98881 

2.60 

13.464 

1.12917 

.07427 

6.6947 

.82573 

6.7690 

.83052 

.98903 

2.61 

13.599 

1 .13351 

.07353 

6.7628 

.83012 

6.8363 

.83482 

.98924 

2.62 

13.736 

1 .13785 

.07280 

6.8315 

.83451 

6.9043 

.83912 

,98946 

2.63 

13.874 

1 .14219 

.07208 

6.9008 

.83890 

6.9729 

.84341 

.98966 

2.64 

14.013 

1.14654 

.07136 

6.9709 

.84329 

7.0423 

.84771 

.98987 

2.65 

14.154 

1.15088 

.07065 

7.0417 

.84768 

7.1123 

.85201 

. 99007 

2.66 

14.296 

1 . 1 5522 

.06995 

7.1132 

.85206 

7.1831 

.85631 

.99026 

2.67 

14.440 

1 . 1 5957 

.06925 

7.1854 

.85645 

7.2546 

.86061 

.99045 

2.68 

14.585 

1.16391 

.06856 

7.2583 

.86083 

7.3268 

.86492 

.99064 

2.69 

14.732 

1.16825 

.06788 

7.3319 

.86522 

7.3998 

.86922 

.99083 

2.70 

14.880 

1.17260 

.06721 

7.4063 

.86960 

7.4735 

.87352 

.99101 

2.71 

15.029 

1 . 1 7694 

.06654 

7.4814 

.87398 

7.5479 

.87783 

.99118 

2,72 

15.180 

1.18128 

,06587 

7.5572 

.87836 

7.6231 

.88213 

.99136 

2.73 

15.333 

1 .18562 

.06522 

7.6338 

.88274 

7.6991 

.88644 

.99153 

2.74 

15.487 

1 .18997 

.06457 

7.7112 

.88712 

7.7758 

.89074 

.99170 

2.75 

15.643 

1.19431 

.06393 

7.7894 

.89150 

7.8533 

.89505 

.99186 

2.76 

15.800 

1.19866 

^ll \\\m 

7,8683 

.89588 

7.9316 

.89936 

.99202 

2,77 

15.959 

1 ,20300 

.06266 

7.9480 

.90026 

8.0106 

.90367 

.99218 

2.78 

16.119 

1 .20734 

.06204 

8.0285 

.90463 

8.0905 

.90798 

.99233 

2.79 

16.281 

1.21168 

.06142 

8.1098 

.90901 

8.1712 

.91229 

. 99248 

2.80 

16.445 

1 .21602 

.06081 

8.1919 

.91339 

8.2527 

.91660 

.99263 

2.81 

16.610 

1 .22037 

.06020 

8.2749 

.91776 

8.3351 

.92091 

. 99278 

2.82 

16.777 

1 .22471 

.05961 

8.3586 

.92213 

8.4182 

.92522 

.99292 

2.83 

16.945 

1 .22905 

.05901 

8.4432 

,92651 

8.5022 

.92953 

. 99306 

2.84 

17.116 

1 .23340 

.05843 

8.5287 

,93088 

8.5871 

.93385 

. 99320 

2.85 

17.288 

1 .23774 

,05784 

8.6150 

.93525 

8.6728 

.93816 

. 99333 

2.86 

17.462 

1 .24208 

.05727 

8.7021 

.93963 

8.7594 

.94247 

.99346 

2.87 

17.637 

1 .24643 

.05670 

8.7902 

.94400 

8.8469 

.94679 

. 99359 

2.88 

17.814 

1 .25077 


8.8791 

.94837 

8.9352 

.95110 

. 99372 

2.89 

17.993 

1 .25511 

.05558 

8.9689 

.95274 

9.0244 

.95542 

. 99384 

2.90 

18.174 

1 .25945 

.05502 

9.0596 

.95711 

9.1146 

.95974 

. 99396 

2.91 

18.357 

1 .26380 

.05448 

9.1512 

.96148 

9.2056 

.96405 

. 99408 

2.92 

18.541 

1 .26814 


9.2437 

.96584 

9.2976 

. 96837 

.99420 

2.93 

18.728 

1 .27248 

.05340 

9.3371 

.97021 

9 . 3905 

. 97269 

.99431 

2.94 

18.916 

1 .27683 

.05287 

9.4315 

.97458 

1 9.4844 

.97701 

. 99443 

2.95 

19.106 

1 .28117 

.05234 

9.5268 

.97895 

9.5791 

. 981 33 

.99454 

2.96 

19.298 

1 .28551 

.05182 

9.6231 

.98331 

9.6749 

.98565 

. 99464 

2.97 

19.492 

1 .28985 

.051 30 

9.7203 

.98768 

9.7716 

. 98997 

. 99475 

2.98 

19.688 

1 .29420 

.05079 

9.8185 

.99205 

9.8693 

. 99429 

. 99485 

2.99 

19.886 

1 .29854 

.05029 

9.9177 

.99641 

9.9680 

.99861 

.99496 

3.00 

20.086 

1 .30288 

.04979 

10.018 1 

. 00078 

10.068 1 

.00293 

.99505 
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VALUES AND LOGARITHMS OF EXPONENTIAL 
AND HYPERBOLIC FUNCTIONS 


X 


e» 


Sinh X 

Cosh X 1 

Tanh x 


Value 

LiOgio 

Value 

Value 

Wl6 

Value 

loSio 

Value 

3.00 

20.086 

1 . 30288 

. 04979 

10.018 

1 .00078 

10.068 

1 .00293 

.99505 

3.05 

21.115 

1 . 32460 

. 04736 

10.534 

1 . 02259 

10.581 

1 .02454 

.99552 

3.10 

22.198 

1 . 34631 

. 04505 

11.076 

1 .04440 

11.122 

1 .04616 

.99595 

3.15 

23.336 

1 . 36803 

. 04285 

11.647 

1 . 06620 

11.690 

1 .06779 

.99633 

3.20 

24.633 

1 . 38974 

. 04076 

12.246 

1 .08799 

12.287 

1 . 08943 

.99668 

3.25 

25.790 

1 .41146 

. 03877 

12.876 

1.10977 

12.915 

1 .11108 

.99700 

3.30 

27.113 

1 .43317 

. 03688 

13.538 

1 .131 55 

13.575 

1 . 1 3273 

.99728 

3.35 

28.503 

1 . 45489 

. 03508 

14.234 

1 . 1 5332 

14.269 

1 . 1 5439 

.99754 

3.40 

29.964 

1 . 47660 

. 03337 

14.965 

1 .17509 

14.999 

1.17605 

.99777 

3.45 

31.500 

1 .49832 

.03175 

15.734 

1.19685 

15.766 

1.19772 

.99799 

3.50 

33.115 

1 . 52003 

.03020 

16.543 

1.21860 

16.573 

1 .21940 

.99818 

3.55 

34.813 

1 .54175 

.02872 

17.392 

1 .24036 

17.421 

1 .24107 

.99835 

3.60 

36.598 

1 . 56346 

.02732 

18.286 

1.26211 

18.313 

1 .26275 

.99851 

3.65 

38.475 

1 .58517 

.02599 

19.224 

1 . 28385 

19.250 

1 . 28444 

.99865 

3.70 

40.447 

1 .60689 

.02472 

20.211 

1 .30559 

20.236 

1 .30612 

.99878 

3.75 

42.521 

1.62860 

.02352 

21.249 

1 .32733 

21 .272 

1 . 32781 

.99889 

3.80 

44.701 

1 .65032 

. 02237 

22.339 

1 . 34907 

22.362 

1 . 34951 

.99900 

3.85 

46.993 

1 .67203 

.02128 

23.486 

1 . 37081 

23.507 

1.37120 

.99909 

3.90 

49.402 

1 .69375 

.02024 

24.691 

1 .39254 

24.711 

1 . 39290 

.99918 

3.95 

61.935 

1.71546 

.01925 

25.958 

1.41427 

25.977 

1 .41459 

.99926 

4.00 

64.598 

1 .73718 

.01832 

27.290 

1.43600 

27.308 

1 .43629 

.99933 

4.10 

60.340 

1 .78061 

.01657 

30.162 

1 . 47946 

30.178 

1 .47970 

.99945 

4.20 

66.686 

1 .82404 

.01500 

33.336 

1 . 52291 

33.351 

1 . 5231 0 

.99955 

4.30 

73.700 

1 .86747 

.01357 

36.843 

1 . 56636 

36.857 

1 . 56652 

.99963 

4.40 

81.451 

1 .91090 

.01227 

40.719 

1 . 60980 

40.732 

1 .60993 

.99970 

4.50 

90.017 

1 .95433 

.01111 

45,003 

1 .65324 

45.014 

1 . 65335 

.99975 

4.60 

! 99.484 

1 . 99775 

.01005 

1 49.737 

1 . 69668 

49.747 

1 . 69677 

.99980 

4.70 

109.95 

2.04118 

.00910 

54.969 

1 .74012 

54.978 

1 .74019 

.99983 

4.80 

121.51 

2.08461 

.00823 

60.751 

1 .78355 

60.759 

1 .78361 

.99986 

4.90 

134.29 

2.12804 

.00745 

67.141 

1 .82699 

67.149 

1 .82704 

.99989 

5.00 

148.41 

2.17147 

.00674 

74,203 

1 .87042 

74.210 

1 .87046 

.99991 

5.10 

164.02 

2.21490 

.00610 

82.008 

1 .91389 

82.014 

1 .91389 

.99993 

5.20 

181.27 

2.25833 

.00552 

90.633 

1 . 95729 

90.639 

1 .95731 

.99994 

5.30 

200.34 

^ 2,30176 

.00499 

100.17 

2.00074 

100.17 

2 . 00074 

.99995 

5.40 

221 . 41 

2.34519 

1 .00452 

110.70 

2.04415 

110.71 

2.04417 

.99996 

5.50 

244.69 

2.38862 

.00409 

122.34 

2.08758 

122.35 

2.08760 

.99997 

5.60 

270.43 

2.43205 

.00370 

135.21 

2 13101 

135.22 

2.13103 

.99997 

5.70 

298.87 

2.47548 

.00335 

149.43 

2.17444 

149.44 

2.17445 

.99998 

5.80 

330.30 

2.51891 

.00303 

165.15 

2.21787 

165.15 

2.21788 

.99998 

5.90 

j 365.04 

2.56234 

.00274 

182.52 

2.26130 

182.52 

2.26131 ! 

.99998 

6.00 

403.43 

2 . 60577 

.00248 

201.71 

2.30473 

201 .72 

2 . 30474 

.99999 

6.25 

518.01 

2.71434 

.00193 

259.01 

2.41331 

259.01 

2.41331 

.99999 

6.50 

665.14 

2.82291 

.00150 

332.57 

2.52188 

332 . 57 

2.52189 

1.0000 

6.75 

854.06 

2.93149 

.00117 

427.03 

2.63046 

427.03 

2.63046 

1 . 0000 

7.00 

1096.6 

3.04006 

.00091 

548.32 

2.73903 

548.32 

2.73903 

1.0000 

7.50 

1808.0 

3.25721 

.00055 

904.02 

2.95618 

904.02 

2.95618 

1.0000 

8.00 

2981 .0 

3.47436 

.00034 

1490.5 

3.17333 

1490.5 

3.17333 

1.0000 

8.50 

4914.8 

3.69150 

.00020 

2457.4 

3 . 39047 

2457.4 

3 . 39047 

1 .0000 

9.00 

8103.1 

3.90865 

.00012 

4051 . 5 

3.60762 

4051 . 5 

3.60762 

1 .0000 

9.50 

13360. 

4.12580 

.00007 

6679.9 

3.82477 

6679.9 

3.82477 

1 .0000 

10.00 

22026. 

4.34294 


11013. 

4.04191 

11013. 

4.04191 

1.0000 1 
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MULTIPLES OF M AND OF 1/M 


N 

N-M 

N 

N*M 

0 

0.00000 000 

50 

21.71472 410 

1 

0.43429 448 

51 

22.14901 858 

2 

0.86858 896 

52 

22.58331 306 

3 

1 .30288 345 

53 

23.01760 754 

4 

1 .73717 793 

54 

23.45190 202 

5 

2.17147 241 

55 

23.88619 650 

6 

2.60576 689 

56 

24.32049 099 

7 

3.04006 137 

57 

24.75478 547 

8 

3.47435 586 

58 

25.18907 995 

9 

3.90865 034 

59 

25.62337 443 

10 

4.34294 482 

60 

26.05766 891 

11 

4.77723 930 

61 

26.49196 340 

12 

5.21153 378 

62 

26.92625 788 

13 

5.64582 826 

63 

27.36055 236 

14 

6.08012 275 

64 

27.79484 684 

15 

6.51441 723 

65 

28.22914 132 

16 

6.94871 171 

66 

28.66343 581 

17 

7.38300 619 , 

67 

29.09773 029 

18 

7.81730 067 ! 

68 

29.53202 477 

19 

8.25159 616 

69 

29.96631 925 

20 

8.68588 964 

70 

30.40061 373 

21 

9.12018 412 

71 

30.83490 822 

22 

9.55447 860 

72 

31 .26920 270 

23 

9.98877 308 

73 

31.70349 718 

24 

10.42306 757 

74 

32.13779 166 

25 

10.85736 205 

75 

32.57208 614 

26 

! 11.29165 653 

76 

33.00638 062 

27 

11.72595 101 

77 

38.44067 511 

28 

12.16024 549 

78 

33.87496 959 

29 

12.59453 998 

79 

34.30926 407 

30 

13.02883 446 

80 

34.74355 855 

31 

13.46312 894 

81 

35.17785 303 

32 

13.89742 342 

82 

35.61214 752 

33 

14.33171 790 

83 

36.04644 200 

34 

14.76601 238 

84 

36.48073 648 

35 

15.20030 687 

85 

36.91503 096 

36 

15.63460 135 

86 

37.34932 544 

37 

16.06889 583 

87 

37.78361 993 

38 

16.50319 031 

88 

38.21791 441 

39 

16.93748 479 

89 

j 38.65220 889 

40 

17.37177 928 

90 

39.08650 337 

41 

17.80607 376 

91 

39.52079 785 

42 

18.24036 824 

92 

39.95509 234 

43 

18.67466 272 

93 

40.38938 682 

44 

19.10895 720 

94 

40.82368 130 

45 

19.54325 169 

95 

41.25797 578 

46 

19.97754 617 

96 

41 .69227 026 

47 

20.41184 065 

97 

42.12656 474 

48 

20.84613 513 

98 

42.56085 923 

49 

21 .28042 961 

99 

42.99515 371 

50 

21.71472 410 

100 

43.42944 819 


Af= = .43429 44819 03251 82765 

logi^n= log^n •log^/= Mlog^n 

logj/^ — X • logiflC — X ‘ M, 


m 

■essqh 

N 

N—M 

0 

0.00000 000 

50 

115.12925 465 

1 

2.30258 509 

51 

117.43183 974 

2 

4.60517 019 

52 

119.73442 484 

3 

6.90775 528 

53 

122.03700 993 

4 

9.21034 037 

64 

124.33959 502 

5 

11.51292 546 

55 

126.64218 011 

6 

13.81551 056 

56 

128.94476 521 

7 

16.11809 565 

57 

131 .24735 030 

8 

18.42068 074 

58 

133.54993 539 

9 

20.72326 584 

59 

135.85252 049 

10 

23.02585 093 

60 

138.15510 558 

11 

25.32843 602 

61 

140.45769 067 

12 

27.63102 112 

62 

142.76027 577 

13 

29.93360 621 

63 

145.06286 086 

14 

32.23619 130 

64 

147.36544 595 

15 

34.53877 639 

65 

149.66803 104 

16 

36.84136 149 

66 

151.97061 614 

17 

39.14394 658 

67 

154.27320 123 

18 

41.44653 167 

68 

156.57578 632 

19 

43.74911 677 

69 

158.87837 142 

20 

46.05170 186 

70 

161.18095 651 

21 

48.35428 695 

71 

163.48354 160 

22 

50.65687 205 

72 

165.78612 670 

23 

52.95945 714 

73 

168.08871 179 

24 

65.26204 223 

74 

170.39129 688 

25 

57.56462 732 

75 

172.69388 197 

26 

59.86721 242 

76 

174.99646 707 

27 

62.16979 751 

77 

177.29905 216 

28 

64.47238 260 

78 

179.60163 725 

29 

66.77496 770 

79 

181.90422235 

30 

69.07755 279 

80 

184.20680 744' 

31 

71 .38013 788 

81 

186.50939 253 

32 

73.68272 298 

82 

188.81197 763 

33 

75.98530 807 

83 

191.11456272 

34 

78.28789 316 

84 

193.41714 781 

35 

80.59047 825 

85 

195.71973 290 

36 

82.89306 335 

86 

198.02231 800 

37 j 

85.19564 844 

87 

200.32490 309 

38 

87.49823 353 

88 

202.62748 818 

39 

89.80081 863 

89 

204.93007 328 

40 

92.10340 372 

90 

207.23265 837 

41 

94.40598 881 

91 

209.53524 346 

42 

96.708'b7 391 

92 

211 .83782 856 

43 

99.01115 900 

93 

214.14041 365 

44 

101 .31374 409 

94 

216.44299 874 

45 

103.61632 918 

95 

218.74558 383 

46 

105.91891 428 

96 

221.04816 893 

47 

108.22149 937 

97 

223.35075 402 

48 

110.52408 446 

98 

225.65333 911 

49 

112.82666 956 

99 

227.95592 421 

50 

115.12925 465 

100 

230.25850 930 


- = log 10= 2.30258 50929 94045 68402 
M ^ 

log^n = log^j,n . log^lO = — log^^n. 
Iog^(10" x)— log^x + /»— ^ 
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Table XVII 

LOGARITHMS OF PRIMES— 2 to 997 


N 


Log N 


N 

1 LogN 

N 

LogN 

2 

0.301 

029 

9957 

269 

2.429 

752 

2800 

617 

2.790 

285 

1640 

3 

.477 

121 

2547 

271 

.432 

969 

2909 

619 

.791 

690 

6490 

5 

.698 

970 

0043 

277 

.442 

479 

7691 

631 

.800 

029 

3592 

7 

.845 

098 

0400 

281 

.448 

706 

3199 

641 

.806 

858 

0295 

11 

1.041 

392 

6852 

283 

.451 

786 

4355 

643 

.808 

210 

9729 

13 

1.113 

943 

3523 

293 

2.466 

867 

6204 

647 

2.810 

904 

2807 

17 

.230 

448 

9214 

307 

.487 

138 

3755 

653 

.814 

913 

1813 

19 

.278 

753 

6010 

311 

.492 

760 

3890 

659 

.818 

885 

4146 

23 

.361 

727 

8360 

313 

.495 

544 

3375 

661 

.820 

201 

4595 

29 

.462 

397 

9979 

317 

.501 

059 

2622 

673 

.828 

015 

0642 

31 

1.491 

361 

6938 

331 

2.519 

827 

9938 

677 

2.830 

588 

6687 

37 

.568 

201 

7241 

337 

.527 

629 

9009 

633 

.834 

420 

7037 

41 

.612 

783 

8567 

347 

.540 

329 

4748 

691 

.839 

478 

0474 

43 

.633 

468 

4556 

349 

.542 

825 

4270 

701 

.845 

718 

0180 

47 

.672 

097 

8579 

353 

.547 

774 

7054 

709 

.850 

646 

2352 

53 

1.724 

275 

8696 

359 

2.555 

094 

4486 

719 

2.856 

728 

8904 

59 

.770 

852 

0116 

367 

.564 

666 

0643 

727 

.861 

534 

4109 

61 

.785 

329 

8350 

373 

.571 

708 

8318 

733 

.865 

103 

9746 

67 

.826 

074 

8027 

379 

.578 

639 

2100 

739 

.868 

644 

4384 

71 

.851 

258 

3487 

383 

.583 

198 

7740 

743 

.870 

988 

8138 

73 i 

1.863 

322 

8601 

389 

2.589 

949 

6013 

751 

2.875 

639 

9370 

79 

.897 

627 

0913 

397 

.598 

790 

5068 

757 

.879 

095 

8795 

83 

.919 

078 

0924 

401 

.603 

144 

3726 

761 

.881 

384 

6568 

89 

.949 

390 

0066 

409 

.611 

723 

3080 

769 

.885 

926 

3398 

97 

.986 

771 

7343 

419 

.622 

214 

0230 

773 

.838 

179 

4939 

101 

2.004 

321 

3738 

421 

2.624 

282 

0958 

787 

2.895 

974 

7324 

103 

.012 

837 

2247 

431 

.634 

477 

2702 

797 

.901 

458 

3214 

107 

.029 

383 

7777 

433 

.636 

487 

8964 

809 

.907 

948 

5216 

109 

.037 

426 

4979 

439 

,642 

464 

5202 

811 

.909 

020 

8542 

113 

.053 

078 

4435 

443 

.646 

403 

7262 

821 

.914 

343 

1571 

127 

2.103 

803 

7210 

449 

2.652 

246 

3410 

823 

2.915 

399 

8352 

131 1 

.117 

271 

2957 

457 

.659 

916 

2001 

827 

.917 

505 

5096 

137 

.136 

720 

5672 

461 

.663 

700 

9254 

829 

.918 

554 

5306 

139 

.143 

014 

8003 

463 

.665 

580 

9910 

839 

.923 

761 

9608 

149 

.173 

186 

2684 

467 

.669 

316 

8806 

853 

.930 

949 

0312 

151 

2.178 

976 

9473 

479 

2.680 

335 

5134 

857 

2.932 

980 

8219 

157 

.195 

899 

6524 

487 

.687 

528 

9612 

859 1 

.933 

993 

1638 

163 

.212 

187 

6044 

491 

.691 

081 

4921 

863 

.936 

010 

7957 

167 

.222 

716 

4711 

499 

.698 

100 

5456 

877 

.942 

999 

5934 

173 

.238 

046 

1031 

503 

.701 

567 

9851 

881 

.944 

975 

9084 

179 

2.252 

853 

0310 

509 

2.706 

717 

7823 

883 

2.945 

960 

7036 

181 

.257 

678 

5749 

621 

.716 

837 

7233 

887 

.947 

923 

6198 

191 

.281 

033 

3672 

523 

.718 

501 

6889 

907 

.957 

607 

2871 

193 

.285 

557 

3090 

541 

.733 

197 

2651 

911 

.959 

518 

3770 

197 

.294 

466 

2262 

547 

.737 

987 

3263 

919 

.963 

315 

5114 

199 

2.298 

853 

0764 

557 

2.745 

855 

1952 

929 

2.968 

015 

7140 

211 

.324 

282 

4553 

563 

.750 

508 

3949 

937 

.971 

739 

5909 

223 

.348 

304 

8630 

569 

.755 

112 

2664 

941 

.973 

589 

6234 

227 

.356 

025 

8572 

571 

.756 

636 

1082 

947 

.976 

349 

9790 

229 

.359 

835 

4823 

577 

.761 

175 

8132 

953 

.979 

092 

9006 

233 

2.367 

355 

9210 

587 

2.768 

638 

1012 

967 

2.985 

426 

4741 

239 

.378 

397 

9009 

593 

.773 

054 

6934 

971 

.987 

219 

2299 

241 

.382 

017 

0426 

599 

.777 

426 

8224 

977 

.989 

894 

5637 

251 

.399 

673 

7215 

601 

.778 

874 

4720 

983 

.992 

553 

5178 

257 

.409 

933 

1233 

607 

.783 

188 

6911 

991 

.996 

073 

6545 

263 

2.419 

955 

7485 

613 

2.787 

460 

4745 

997 

2.998 

695 

1583 
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Table XVIII * 


COMMON LOGARITHMS OP r(n) 


r 





n 

logior(n)+10 

n 

logior(n) +10 

■ 

log,or(n)+10 

n 

logior(n)+10 

n 1 

logior(n)+10 

1.01 

9.9975 

1.21 

9.9617 

1.41 

9.9478 

1.61 

9.9517 

1.81 

9.9704 

1.02 

9.9951 

1.22 

9.9605 

1 .42 

9.9476 

1.62 

9.9523 

1.82 

9.9717 

1.03 

9.9928 

1.23 

9.9594 

1 .43 

9.9475 

1.63 

9.9529 

1.83 

9.9730 

1.04 

9.9905 

1.24 

9.9583 

1.44 

9.9473 

1.64 

9.9536 

1.84 

9.9743 

1.05 

9.9883 

1.25 

9.9573 

1 .45 

9.9473 

1.65 

9.9543 

1.85 

9.9757 

1.06 

9.9862 

1.26 

9.9564 

1.46 

9.9472 

1.66 

9.9550 

1.86 

9.9771 

1.07 

9.9841 

1.27 

9.9554 

1.47 

9.9473 

1.67 

9.9558 

1.87 

9.9786 

1.08 

9.9821 

1.28 

9.9546 

1.48 

9.9473 

1.68 

9.9566 

1.88 

9.9800 

1.09 

9.9802 

1.29 

9.9538 

1.49 

9.9474 

1.69 

9.9575 

1.89 

9.9815 

1.10 

9.9783 

1.30 

9.9530 

1.50 

9.9475 

1.70 

9.9584 

1.90 

9.9831 

1.11 

9.9765 

1.31 

9.9523 

1.51 

9.9477 

1.71 

9.9593 

1 .91 

9.9846 

1.12 

9.9748 

1.32 

9.9516 

1.52 

9.9479 

1.72 

9.9603 

1.92 

9.9862 

1.13 

9.9731 

1.33 

9.9510 

1,53 

9.9482 

1.73 

9.9613 

1.93 

9.9878 

1.14 

9.9715 

1.34 

9.9505 

1 .54 

9.9485 

1.74 

9.9623 

1.94 

9.9895 

1.15 

9.9699 

1.35 

9.9500 

1.55 

9.9488 

1.75 

9 . 9633 

1.95 

9.9912 

1.16 

9 . 9684 

1.36 

9.9495 

1 .56 

9.9492 

1.76 

9.9644 

1.96 

9.9929 

1,17 

9.9669 

1.37 

9.9491 

1 .57 

9.9496 

1.77 

9.9656 

1.97 

9.9946 

1.18 

9.9655 

1.38 

9.9487 

1.58 

9.9501 

1.78 

9.9667 

1.98 

9.9964 

1.19 

9.9642 

1.39 

9.9483 

1.59 

9.9506 

1.79 

9.9679 

1.99 

9.9982 

1.20 

9.9629 

1.40 

9.9481 

1 .60 

9.9511 

1.80 

9.9691 

2.00 

0.0000 


r (n+l) = n-r(n),n > 0. r(2) == r(i)= 1. 

* See Page 88. 


Interpolation 

Let/(a:) be an analytic function of x. If the values of/(a!:) are 
given in a table for a set of values of x separated from one another 
consecutively by the constant small interval A, the differences between 
the successive values of the function as tabulated are called first 
tabular differences, the differences of these first differences, second 
tabular differences, etc. The first, second and third tabular differences 
corresponding to x = a and the tabulated value of /(a) are: 


Ai ^f(a+h) -/(a), 

A 2 ^f{a+2h) -> 2 -/(a+ZO +/(a), 

A 3 ^f(a+3h) - 3 •/(a+2A) + 3 -/(a+A) - /(a). 

The value of f(x) forx = a+8, where 5 = kh, 0<^<1, is: 


f(a+6) = f(a) + k • Ai + 


k(k-l) 

21 


A2 - 


k(k-l)(k-2) 

3! 


As + 
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Table XIX 


COMPOUND INTEREST*: (l + r)n 


Amount of One Dollar Principal at Compound Interest After n Years 


n 

2% 

2H% 

3% 

3H% 

4% 

4H% 

5% 

6% 

7% 

1 

1.0200 

1.0250 

1 .0300 

1.0350 

1.0400 

1 . 0450 

1 . 0500 

1.0600 

1 .0700 

2 

1 . 0404 

1.0506 

1.0609 

1.0712 

1.0816 

1.0920 

1 . 1 025 

1.1236 

1 .1449 

3 

1.0612 

1.0769 

1 .0927 

1.1087 

1.1249 

1.1412 

1 . 1 576 

1.1910 

1 .2250 

4 

1.0824 

1.1038 

1.1255 

1.1476 

1.1699 

1.1925 

1.2155 

1.2625 

1.3108 

5 

1.1041 

1.1314 

1.1593 

1.1877 

1.2167 

1 .2462 

1 .2763 

1 . 3382 

1.4026 

6 

1.1262 

1 . 1 597 

1 .1941 

1 .2293 

1.2653 

1 .3023 

1.3401 

1 .4185 

1 . 5007 

7 

1.1487 

1.1887 

1 .2299 

1.2723 

1.3159 

1 . 3609 

1.4071 

1 .5036 

1 . 6058 

8 

1.1717 

1.2184 

1 .2668 

1.3168 

1.3686 

1 .4221 

1 .4775 

1 . 5938 

1 .7182 

9 

1.1951 

1.2489 

1.3048 

1.3629 

1.4233 

1.4861 

1 .5513 

1.6895 

1 . 8385 

10 

1.2190 

1.2801 

1 .3439 

1.4106 

1.4802 

1 . 5530 

1.6289 

1.7908 

1 . 9672 

11 

1 .2434 

1.3121 

1.3842 

1 . 4600 

1 . 5395 

1 . 6229 

1 .7103 

1.8983 

2.1049 

12 

1.2682 

1 . 3449 

1.4258 

1 . 51 1 1 

1 .6010 

1.6959 

1 .7959 

2.0122 

2.2522 

13 

1.2936 

1.3785 

1.4685 

1 . 5640 

1.6651 

1 . 7722 

1 . 8856 

2.1329 

2.4098 

14 

1.3195 

1.4130 

1.6126 

1.6187 

1.7317 

1 .8519 

1 .9799 

2.2609 

2.5785 

15 

1 . 3459 

1 .4483 

1.5580 

1.6753 

1 . 8009 

1.9353 

2.0789 

2.3966 

2.7590 

16 

1 . 3728 

1.4845 

1.6047 

1 .7340 

1.8730 

2.0224 

2.1829 

2.5404 

2.9522 

17 

1.4002 

1.5216 

1.6528 

1.7947 

1.9479 

2.1134 

2.2920 

2.6928 

3.1588 

18 

1.4282 

1 . 5597 

1 .7024 

1 .8575 

2.0258 

2.2085 

2.4066 

2.8543 

3.3799 

19 

1.4568 

1 . 5987 

1.7535 

1 .9225 

2.1068 

2.3079 

2.5270 

3.0256 

3.6165 

20 

1 .4859 

1 . 6386 

1.8061 

1.9898 

2.1911 

2.4117 

2.6533 

3.2071 

3.8697 

21 

1.5157 

1.6796 

1.8603 

2.0594 

2.2788 

2.5202 

2.7860 

3.3996 

4.1406 

22 

1.5460 

1.7216 

1.9161 

2.1315 

2.3699 

2.6337 

2.9253 

3.6035 

4.4304 

23 

1 . 5769 

1.7646 

1.9736 

2.2061 

2.4647 

2.7522 

3.0715 

3.8197 

4.7405 

24 

1 . 6084 

1.8087 

2.0328 

2.2833 

2.5633 

2.8760 

3.2251 

4.0489 

5.0724 

25 

1.6406 

1 . 8539 

2.0938- 

2.3632 

2.6658 

3.0054 

3.3864 

4.2919 

5.4274 

26 

1.6734 

1.9003 

2.1566 

2.4460 

2.7725 

3.1407 

3.5557 

4.5494 

5.8074 

27 

1 .7069 

1 .9478 

2.2213 

2.5316 

2.8834 

3.2820 

3.7335 

4.8223 

6.2139 

28 

1.7410 

1.9965 

2.2879 

2.6202 

2.9987 

3.4297 

3.9201 

5.1117 

6.6488 

29 

1 . 7758 

2.0464 

2.3566 

2.7119 

3.1187 

3.5840 

4.1161 

5.4184 

7.1143 

30 

1.8114 

2.0976 

2.4273 

2.8068 

3.2434 

3.7453 

4.3219 

5.7435 

7.6123 

31 

1 . 8476 

2.1500 

2.5001 

2 . 9050 

3.3731 

3.9139 

4.5380 

6.0881 

8.1451 

32 

1 .8845 

2.2038 

2.5751 

3.0067 

3.5081 

4.0900 

4.7649 

6.4534 

8.71 53 

33 

1.9222 

2.2589 

2.6523 

3.1119 

3.6484 

4.2740 

5.0032 

6.8406 

9.3253 

34 

1 .9607 

2.3153 

2.7319 

3.2209 

3,7943 

4.4664 

5.2533 

7.2510 

9.9781 

'35 

1.9999 

2.3732 

2.8139 

3.3336 

3.9461 

4.6673 

5.5160 

7.6861 

10.6766 

36 

2.0399 

2.4325 

2.8983 

3.4503 

4.1039 

4.8774 

5.7918 

8.1473 

1 1 . 4239 

37 

2.0807 

2.4933 

2.9862 

O.5710 

4.2681 

5.0969 

6.0814 

8.6361 

12.2236 

38 

2.1223 

2.5557 

3.0748 

3.6960 

4.4388 

5.3262 

6.3855 

9.1543 

13.0793 

39 

2.1647 

2.6196 

3.1670 

3.8254 

4.6164 

5.5659 

6.7048 

9.7035 

13.9948 

40 

2.2080 

2.6851 

3.2620 

3.9593 

4.8010 

5.8164 

7.0400 

10.2857 

14.9745 

41 

2.2522 

2.7522 

3.3599 

4.0978 

4.9931 

6.0781 

7 . 3920 

10.9029 

16.0227 

42 

2.2972 

2.8210 

3.4607 

4.2413 

5.1928 

6.3516 

7.7616 

1 1 . 5570 

17.1443 

43 

2.3432 

2.8915 

3.5645 

4.3897 

5.4005 

6.6374 

8.1497 

12.2505 

18.3444 

44 

2.3901 

2.9638 

3.6715 

4.5433 

5.6165 

6.9361 

8.5572 

12.9855 

19.6285 

45 

2.4379 

3.0379 

3.7816 

4.7024 

5.8412 

7.2482 

8.9850 

13.7646 

21 . 0026 

46 

2.4866 

3.1139 

3.8950 

4.8669 

6.0748 

7 . 5744 

9.4343 

14.5905 

22.4726 

47 

2.5363 

3.1917 

4.0119 

5.0373 

6.3178 

7.9153 

9.9060 

15.4659 

24.0457 

48 

2.5871 

3.2715 

4.1323 

5.2136 

6.5705 

8.2715 

10.4013 

16.3939 

25.7289 

49 

2.6388 

3.3533 

4.2562 

5.3961 

6.8333 

8.6437 

10.9213 

17.3775 

27.5299 

SO 

2.6916 

3.4371 

4 . 3839 

5.5849 

7.1067 

9.0326 

11.4674 

18.4202 

29.4570 


*See 618. 
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Table XX 

COMPOUND DISCOUNT *i 1 / (l+r)n 


Present Value of One Dollar Due at the End of n Years 


n 

2% 

2H% 

3% 

3H% 

4% 

4M% 

5% 

6% 

7% 

1 

.98039 

.97561 

.97087 

.96618 

. 961 54 

. 95694 

.95238 

.94340 

.93458 

2 

.96117 

.95181 

.94260 

.93351 

.92456 

.91573 

. 90703 

. 89000 

. 87344 

3 

.94232 

.92860 

.91514 

.90194 

. 88900 

. 87630 

. 86384 

. 83962 

.81630 

4 

. 92385 

. 90595 

. 88849 

.87144 

. 85480 

. 83856 

. 82270 

.79209 

. 76290 

5 

.90573 

.88385 

.86261 

. 841 97 

. 821 93 

.80245 

.78353 

.74726 

.71299 

6 

.88797 

. 86230 

.83748 

.81350 

.79031 

.76790 

.74622 

.70496 

. 66634 

7 

.87056 

.84127 

.81309 

.78599 

. 75992 

.73483 

.71068 

.66506 

. 62275 

8 

.85349 

.82075 

.78941 

. 75941 

. 73069 

.70319 

.67684 

.62741 

. 58201 

9 

.83676 

.80073 

.76642 

.73373 

.70259 

. 67290 

.64461 

.59190 

. 54393 

10 

.82035 

.78120 

.74409 

.70892 

.67556 

.64393 

.61391 

.55839 

. 50835 

11 

. 80426 

.76214 

.72242 

.68495 

.64958 

.61620 

. 58468 

. 52679 

.47509 

12 

.78849 

.74356 

.70138 

.66178 

.62460 

. 58966 

. 55684 

.49697 

. 44401 

13 

.77303 

. 72542 

. 68095 

.63940 

. 60057 

. 56427 

. 53032 

. 46884 

.41496 

14 

.75788 

.70773 

.66112 

^.61778 

.57748 

. 53997 

. 50507 

.44230 

. 38782 

15 

.74301 

. 69047 

.64186 

.59689 

. 55526 

.51672 

.48102 

.41727 

. 36245 

16 

.72845 

.67362 

.62317 

.57671 

.53391 

. 49447 

.45811 

.39365 

. 33873 

17 

.71416 

.65720 

.60502 

. 55720 

.51337 

.47318 

.43630 

.37136 

.31657 

18 

.70016 

.64117 

.58739 

.53836 

.49363 

.45280 

.41552 

.35034 

.29586 

19 

.68643 

.62553 

. 57029 

.52016 

.47464 

.43330 

. 39573 

. 33051 

.27651 

20 

.67297 

.61027 

. 55368 

. 50257 

.45639 

.41464 

. 37689 

.31180 

.25842 

21 

.65978 

. 59539 

,53755 

.48557 

.43883 

. 39679 

. 35894 

.29416 

.24151 

22 

.64684 

.58086 

.52189 

.46915 

.42196 

.37970 

.34185 

.27751 

.22571 

23 

.63416 

. 56670 

.50669' 

.45329 

.40573 

.36335 

.32557 

.26180 

.21095 

24 

.62172 

. 55288 

.49193 

.43796 

.39012 

. 34770 

.31007 

.24698 

.19715 

25 

.60953 

, 53939 

.47761 

.42315 

.37512 

.33273 

.29530 

.23300 

.18425 

26 

. 59758 

. 52623 

.46369 

.40884 

.36069 

.31840 

.28124 

.21981 

.17220 

27 

. 58586 

.51340 

.45019 

. 39501 

.34682 

. 30469 

.26785 

.20737 

.16093 

28 

.57437 

. 50088 

.43708 

.38165 

. 33348 

.29157 

.25509 

.19563 

.15040 

29 

. 5631 1 

.48866 

.42435 

.36875 

. 32065 

.27902 

.24295 

. 1 8456 

.14056 

30 

. 55207 

,47674 

.41199 

.35628 

. 30832 

. 26700 

.23138 

.17411 

.13137 

31 

.54125 

.46511 

. 39999 

.34423 

.29646 

.25550 

.22036 

.16425 

. 1 2277 

32 

. 53063 

. 45377 

.38834 

.33259 

. 28506 

.24450 

. 20987 

. 1 5496 

.11474 

33 

. 52023 

.44270 

.37703 

.32134 

.27409 

.23397 

.19987 

.14619 

. 1 0723 

34 

.51003 

.43191 

.36604 

.31048 

.26355 

.22390 

.19035 

. 1 3791 

.10022 

35 

. 50003 

.42137 

.35538 

.29998 

.25342 

.21425 

.18129 

.13011 

.09366 

36 

.49022 

.41109 

.34503 

.28983 

.24367 

.20503 

.17266 

.12274 

.08754 

37 

.48061 

.40107 

.33498 

.28003 

.23430 

.19620 

.16444 

.11580 

.08181 

38 

.47119 

.39128 

,32523 

.27056 

.22529 

.18775 

. 1 5661 

. 1 0924 

.07646 

39 

.46195 

.38174 

.31575 

.26141 

.21662 

.17967 

.14915 

.10306 

.07146 

40 

.45289 

. 37243 

,306§6 

.25257 

.20829 

.17193 

.14205 

.09722 

.06678 

41 

.44401 

. 3G335 

.29763 

.24403 

.20028 

.16453 

.13528 

.09172 

.00241 

42 

.43530 

.35448 

.28896 

.23578 

.19257 

.15744 

.12884 

.08653 

.05833 

43 

.42677 

. 34584 

.28054 

. 22781 

.18517 

.15066 

.12270 

.08163 

.05451 

44 

.41840 

.33740 

.27237 

.22010 

.17805 

.14417 

.11686 

. 07701 

.05095 

45 

.41020 

.32917 

.26444 

.21266 

.17120 

. 1 3796 

.11130 

. 07265 

.04761 

46 

.40215 

. 321 1 5 

. 25674 

.20547 

.16461 

. 1 3202 

.10600 

. 06854 

.04450 

47 

. 39427 

.31331 

.24926 

.19852 

.15828 

.12634 

.10095 

.06466 

.04159 

48 

. 38654 

. 30567 

.24200 

.19181 

.15219 

.12090 

.09614 

.06100 

.03887' 

49 

. 37896 

.29822 

.23495 

.18532 

.14634 

. 1 1 569 

.09156 

.05755 

.03632 

50 

. 371 53 

.29094 

. 2281 1 

.17905 

.14071 

.11071 

.08720 

. 05429 

.03395 


* See g20. 
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Table XXI 


AMOUNT OF AN ANNUITY* 


Amount of an Annuity of One Dollar per Year after n Years 


n 

2% 2 H % 

3% 

3 H % 

4% 

4 H % 

5% 

6% 

7% 

1 

1 .0000 1 .0000 

1 .0000 

1 .0000 

1 .0000 

1 .0000 

1 .0000 

1 .0000 

1 .0000 

2 

2.0200 2.0250 

2.0300 

2.0350 

2.0400 

2.0450 

2.0500 

2.0600 

2.0700 

3 

3.0604 3.0756 

3.0909 

3.1062 

3.1216 

3.1370 

3.1525 

3.1836 

3.2149 

4 

4.1216 4.1525 

4.1836 

4.2149 

4.2465 

4.2782 

4.3101 

4.3746 

4.4399 

5 

5.2040 5.2563 

5.3091 

5.3625 

5.4163 

5.4707 

5.5256 

5.6371 

5.7507 

6 

6.3081 6.3877 

6.4684 

6.6602 

6.6330 

6.7169 

6.8019 

6.9753 

7.1533 

7 

7.4343 7.5474 

7.6625 

7.7794 

7.8983 

8.0192 

8.1420 

8.3938 

8.6540 

8 

8.6830 8.7361 

8.8923 

9.0517 

9.2142 

9.3800 

9.5491 

9.8975 

10.2598 

9 

9.7546 9.9545 

10.1591 

10.3685 

10.5828 

10.8021 

11.0266 

11 .4913 

11 .9780 

10 

10.9497 11.2034 

11.4639 

11 .7314 

12.0061 

12.2882 

12.5779 

13.1808 

13.8164 

11 

12.1687 12.4835 

12.8078 

13.1420 

13.4864 

13.8412 

14.2068 

14.9716 

15.7836 

12 

13.4121 13.7956 

14.1920 

14.6020 

15.0258 

15.4640 

15.9171 

16.8699 

17.8885 

13 

14.6803 15.1404 

15.6178 

16.1130 

16.6268 

17.1599 

17.7130 

18.8821 

20.1406 

14 

15.9739 16.5190 

17.0863 

17.6770 

18.2919 

18.9321 

19.5986 

21 .0151 

22.5606 

15 

17.2934 17.9319 

18.5989 

19.2957 

20.0236 

20.7841 

21 . 5786 

23.2760 

25.1290 

16 

18.6393 19.3802 

20.1569 

20.9710 

21 .8245 

22.7193 

23.6575 

25.6725 

27.8881 

17 

20.0121 20.8647 

21 .7616 

22.7050 

23.6975 

24.7417 

25.8404 

28.2129 

30.8402 

18 

21 .4123 22.3863 

23.4144 

24.4997 

25.6454 

26.8551 

28.1324 

30.9057 

33.9990 

19 

22.8406 23.9460 

25.1169 

26.3572 

27.6712 

29.0636 

30.5390 

33.7600 

37.3790 

20 

24.2974 25.5447 

26.8704 

28.2797 

29.7781 

31 .3714 

33.0660 

36.7856 

40.9955 

21 

25.7833 27.1833 

28.6765 

30.2695 

31 ,9692 

33.7831 

35.7193 

39.9927 

44.8652 

22 

27,2990 28.8629 

30 . 5368 

32.3289 

34.2480 

36.3034 

38.5052 

43.3923 

49.0057 

23 

28.8450 30.5844 

32.4529 

34.4604 

36.6179 

38.9370 

41 .4305 

46.9958 

53.4361 

24 

30.4219 32.3490 

34.4265 

36.6665 

39.0826 

41 .6892 

44.5020 

50.8156 

58.1767 

25 

32.0303 34.1578 

36.4593 

38.9499 

41 .6459 

44.5652 

47.7271 

54.8645 

63.2490 

26 

33.6709 36.0117 

38 . 5530 

41 .3131 

44.3117 

47.5706 

51.1135 

69.1564 

68.6765 

27 

35.3443 37.9120 

40.7096 

43.7591 

47.0842 

50.7113 

54.6691 

63 .7058 

74.4838 

28 

37.0512 39.8598 

42.9309 

46 . 2906 

49.9676 

53.9933 

58.4026 

68.6281 

80.6977 

29 

38.7922 41.8563 

45.2189 

48.9108 

52.9663 

57.4230 

62.3227 

73.6398 

87.3465 

30 

40.5681 43.9027 

47.5754 

51 .6227 

56.0849 

61 .0071 

66.4388 

79.0582 

94.4608 

31 

42.3794 46.0003 

60.0027 

54.4295 

59.3283 

64.7524 

70.7608 

84.8017 

102.0730 

32 

44.2270 48.1503 

52.5028 

57.3345 

62.7015 

68.6662 

75.2988 

90.8898 

110.2182 

33 

46.1116 50.3540 

55.0778 

60.3412 

66.2095 

72.7562 

80.0638 

97.3432 

118.9334 

34 

48.0338 62.6129 

57.7302 

63.4532 

69.8579 

77.0303 

85.0670 

104.1838 

128.2588 

35 

49.9946 54.9282 

60.4621 

66.6740 

73.6522 

81 .4966 

90.3203 

111.4348 

138 .2369 

36 

51.9944 57.3014 

63.2759 

70.0076 

77.5983 

86.1640 

95.8363 

119.1209 

148.9135 

37 

54.0343 59.7339 

66.1742 

73.4579 

81 .7022 

91 .0413 

101 .6281 

127.2681 

160.3374 

38 

56.1149 62.2273 

69 . 1 594 

77.0289 

85.9703 

96.1382 

107.7095 

135.9042 

172.5610 

39 

58.2372 64.7830 

72.2342 

80.7249 

90.4091 

101 .4644 

114.0950 

145.0585 

185.6403 

40 

60.4020 67.4026 

75.4013 

84.5503 

95.0255 

107.0303 

120.7998 

154.7620 

199.6351 

41 

62.6100 70.0876 

78.6633 

88.5095 

99.8265 

112.8467 

127.8398 

165.0477 

214.6096 

42 

64.8622 72.8398 

82.0232 

92.6074 

104.8196 

118.9248 

135.2318 

175.9505 

230.6322 

43 

67.1595 75.6608 

85.4839 

96.8486 

110.0124 

125.2764 

142.9933 

187.5076 

247.7765 

44 

69.5027 78.5523 

89.0484 

101 .2383 

115.4129 

131 .9138 

161 .1430 

199.7580 

266.1209 

45 , 

71 .8927 81 .5161 

92.7199 

105.7817 

121 .0294 

138.8500 

159.7002 

212.7435 

285.7493 

46 

’ 74.3306 84.6540 

96.6015 

110.4840 

126.8706 

146.0982 

168.6852 

226.5081 

306.7618 

47 

76.8172 87.6679 

100.3965 

115.3510 

132.9454 

153.6726 

178.1194 

241 .0986 

329.2244 

48 

79.3535 90.8596 

104.4084 

120.3883 

139.2632 

161 .5879 

188.0254 

256.5645 

353.2701 

49 

81 .9406 94.1311 

108.6406 

125.6018 

145.8337 

169.8594 

198.4267 

272.9584 

378.9990 

60 

84.6794 97.4843 

112.7969 

130.9979 

152.6671 

178.5030 

209.3480 

290.3359 

406 . 5289 


*8oe 623. 
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Table XXII 


PRESENT VALUE OF AN ANNUITY* 


Present Value of One Dollar per Year for n Years 


D 

2% 

2^% 

3% 

334 % 

4% 

4M% 

5% 

6% 

7% 


.9804 

.9756 

.9709 

.9662 

.9615 

.9569 

.9524 

.9434 

.9346 


1 .9416 

1.9274 

1.9135 

1 . 8997 

1.8861 

1 .8727 

1.8594 

1.8334 

1 . 8080 


2.8839 

2.8560 

2.8286 

2.8016 

2.7751 

2.7490 

2.7232 

2.6730 

2.6243 


3.8077 

3.7620 

3.7171 

3.6731 

3.6299 

3.5875 

3.5460 

3.4651 

3.3872 

5 

4.7135 

4.6458 

4.5797 

4.5151 

4.4518 

4.3900 

4.3295 

4.2124 

4.1002 

6 

5.6014 

5.5081 

5.4172 

5.3286 

5.2421 

5.1579 

5.0757 

4.9173 

4.7665 


6.4720 

6.3494 

6.2303 

6.1146 

6.0021 

5.8927 

5 7864 

5.5824 

5.3893 


7.3255 

7.1701 

7.0197 

6.8740 

6.7327 

6.5959 

6.4632 

6.2098 

5.9713 


8.1622 

7.9709 

7.7861 

7.6077 

7.4353 

7.2688 

7.1078 

6.8017 

6.5152 

10 

8.9826 

8.7521 

8.5302 

8.3166 

8.1109 

7.9127 

7.7217 

7.3601 

7.0236 

11 

9.7868 

9.5142 

9.2526 

9.0016 

8.7605 

8.5289 

8.3064 

7.8869 

7.4987 

12 

10.5753 

10.2578 

9.9540 

9.6633 

9.3851 

9.1186 

8.8633 

8.3838 

7.9427 

13 

11.3484 

10.9832 

10.6350 

10.3027 

9.9856 

9.6829 

9.3936 

8.8527 

8.3677 

14 

12.1062 

11.6909 

11.2961 

10.9205 

10.6631 

10.2228 

9.8986 

9.2950 

8.7466 

15 

12.8493 

12.3814 

11.9379 

11.5174 

11.1184 

10.7395 

10.3797 

9.7122 

9.1079 

16 

13.5777 

13.0550 

12.5611 

12.0941 

11.6523 

11.2340 

10.8378 

10.1059 

9.4466 

17 

14.2919 

13.7122 

13.1661 

12.6513 

12.1657 

11.7072 

11.2741 

10.4773 

9.7632 

18 

14.9920 

14.3534 

13.7535 

13.1897 

12.6593 

12.1600 

11.6896 

10.8276 

10.0691 

19 

15.6785 

14.9789 

14.3238 

13.7098 

13.1339 

12.5933 

12.0853 

11.1581 

10.3356 

20 

16.3514 

15.5892 

14.8775 

14.2124 

1 3. 5903 

13.0079 

12.4622 

11.4699 

10.5940 

21 

17.0112 

16.1845 

15.4150 

14.6980 

14.0292 

13.4047 

12.8212 

11 .7641 

10.8355 

22 

17.6580 

16.7654 

15.9369 

15.1671 

14.4611 

13.7844 

13.1630 

12.0416 

11.0612 

23 

18.2922 

17.3321 

16.4436 

15.6204 

14.8568 

14.1478 

13.4886 

12.3034 

11.2722 

24 

18.9139 

17.8850 

16.9365 

16.0684 

16.2470 

14.4955 

13.7986 

12.5504 

11.4693 

25 

19.5235 

18.4244 

17.4131 

16.4815 

15.6221 

14.8282 

14.0939 

12.7834 

11.6636 

26 

20.1210 

18.9506 

17.8768 

16.8904 

15.9828 

15.1466 

14.3752 

13.0032 

11 .8258 

27 

20.7069 

19.4640 

18.3270 

17.2854 

16.3296 

15.4513 

14.6430 

13.2105 

11 .9867 

28 

21 .2813 

19.9649 

18.7641 

17.6670 

16.6631 

15.7429 

14.8981 

13.4062 

12.1371 

29 

21 . 8444 

20.4535 

19.1885 

18.0358 

16.9837 

16.0219 

15.1411 

13.5907 

12.2777 

30 

22.3965 

20.9303 

19.6004 

18.3920 

17.2920 

16.2889 

15.3725 

13.7648 

12.4090 

31 

22.9377 

21 .3954 

20.0004 

18.7363 

17.5885 

16.5444 

15.5928 

13.9291 

12.5318 

32 

23.4683 

21 . 8492 

20.3888 

19.0689 

17.8736 

16.7889 

15.8027 

14.0840 

12.6466 

33 

23.9886 

22.2919 

20.7658 

19.3902 

18.1476 

17.0229 

16.0025 

14.2302 

12.7638 

34 

24.4986 

22.7238 

21.1318 

19.7007 

18.4112 

17.2468 

16.1929 

14.3681 

12.8540 

35 

24.9986 

23.1452 

21 . 4872 

20.0007 

18.6646 

17.4610 

16.3742 

14.4982 

12.9477 

36 

25.4888 

23.5563 

21 . 8323 

20.2905 

18.9083 

17.6660 

16.5469 

14.6210 

13.0352 

37 

25.9695 

23.9573 

22.1672 

20.5705 

19.1426 

17.8622 

16.7113 

14.7368 

13.1170 

38 

26.4406 

24.3486 

22.4925 

20.8411 

19.3679 

18.0500 

16.8679 

14.8460 

13.1935 

39 

26.9026 

24.7303 

22.8082 

21.1025 

19.5845 

18.2297 

17.0170 

14.9491 

13.2649 

40 

27.3555 

25.1028 

23.1148 

21 . 3551 

19.7928 

18.4016 

17.1591 

16.0463 

13.3317 

41 

27.7995 

25.4661 

23.4124 

21 , 5991 

19.9931 

18.5661 

17.2944 

15.1380 

13.3941 

42 

28.2348 

25.8206 

23.7014 

21 . 8349 

20.1856 

18.7236 

17.4232 

15.2245 

13.4524 

43 

28.6616 

26.1664 

23.9819 

22.0627 

20.3708 

18.8742 

17.5459 

15.3062 

13.5070 

44 

29.0800 

26 . 5038 

24.2543 

22.2828 

20.5488 

19.0184 

17.6628 

15.3832 

13.5579 

45 

29.4902 

26.8330 

24.51 87 

22.4955 

20.7200 

19.1563 

17.7741 

15.4558 

13.6055 

46 

29 . 8923 

27.1542 

24.7754 

22.7009 

20.8847 

1 9 . 2884 

17.8801 

15.5244 

13.6500 

47 

30.2866 

27.4675 

25.0247 

22.8994 

21 .0429 

19.4147 

17.9810 

15.5890 

13.6910 

48 

30.6731 

27.7732 

25.2667 

23.0912 

21.1951 

19.5356 

18.0772 

15.6500 

13.7305 

49 

31 .0521 

28.0714 

25.5017 

23.2766 

21.3415 

19.6513 

18.1687 

15.7076 

13.7668 

50 

31.4236 

28.3623 

25.7298 

23.4556 

21.4822 

19.7620 

18.2559 

15.7619 

13.8007 


* See §24. 
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Table XXIII logarithms for interest computations 

T 1 + r log (l+r) p l+«* log ( 1 -|- p ) 

}4% 1.005 00216 60617 56508 5^ % 1.055 02325 24596 33711 

1% 1.010 00432 13737 82643 6% 1.060 02530 58652 64770 

1.015 00646 60422 49232 6H % 1 065 02734 96077 74757 

2% 1.020 00860 01717 61918 7% 1.070 02938 37776 85210 

>i% 1.025 01072 38653 91773 7^ % 1-075 03140 84642 51624 

3% 1.030 01283 72247 05172 8% 1.080 03342 37554 86950 

4% 1.035 01494 03497 92937 83^% 1.085 03542 97381 84548 

4% 1.040 01703 33392 98780 9% 1.090 03742 64979 40624 

4% 1.045 01911 62904 47073 9K % 1-095 03941 41191 76137 

5% 1.050 02118 92990 69938 10% 1.100 04139 26851 58225 


The amount A of principal P at compound interest after n years is: A = P(1 + r)^. 

The present value P of an amount A duo at end of n years is: P — A / 0 + r) 

Table XXIV AMERICAN EXPERIENCE MORTALITY TABLE 


X 


lx 


dx 


qx 


Px 

~53~ 

66 

797 

1 

091 

0 

.016 

333 

0 

.983 

667 

54 

65 

706 

1 

143 

0 

.017 

396 

0 

.982 

604 

55 

64 

563 

1 

199 

0 

.018 

571 

0 

.981 

429 

56 

63 

364 

1 

260 

0 

.019 

885 

0 

.980 

115 

57 

62 

104 

1 

325 

0 

.021 

335 

0 

.978 

665 

58 

60 

779 

1 

394 

0 

.022 

936 

0 

.977 

064 

59 

59 

385 

1 

468 

0 

.024 

720 

0 

.975 

280 

60 

57 

917 

1 

546 

0 

.026 

693 

0 

.973 

307 

61 

56 

371 

1 

628 

0 

.028 

880 

0 

.971 

120 

62 

54 

743 

1 

713 

0 

.031 

292 

0 

.968 

708 

63 

53 

030 

1 

800 

0 

.033 

943 

0 

.966 

057 

64 

51 

230 

1 

889 

0 

.036 

873 

0 

.963 

127 

65 

49 

341 

1 

980 

0 

.040 

129 

0 

959 

871 

66 

47 

361 

2 

070 

0 

.043 

707 

0 

.956 

293 

67 

45 

291 

2 

158 

0 

.047 

647 

0 

952 

353 

68 

43 

133 

2 

243 

0 

052 

002 

0 

947 

998 

69 

40 

890 

2 

321 

0 

056 

762 

0 

943 

238 

70 

38 

569 

2 

391 

0 

061 

993 

0 

938 

007 

71 

36 

178 

2 

448 

0 

067 

665 

0 

932 

335 

72 

33 

730 

2 

487 

0 

073 

733 

0 

926 

267 

73 

31 

243 

2 

505 

0 

C80 

178 

0 

919 

822 

74 

28 

738 

2 

501 

0. 

087 

028 

0. 

912 

972 

75 

26 

237 

2 

476 

0. 

094 

371 

0. 

905 

629 

1 76 

23 

761 

2 

431 

0. 

.102 

311 

0. 

897 

689 

77 

21 

330 

2 

369 

0. 

111 

064 

0. 

888 

936 

78 

18 

961 

2 

291 

0. 

120 

827 

0. 

879 

173 

79 

16 

670 

2 

196 

0. 

131 

734 

0. 

868 

266 

80 

14 

474 

2 

091 

0. 

144 

466 

0. 

855 

534 

81 

12 

383 

1 

964 

0. 

158 

605 

0. 

841 

395 

82 

10 

419 

1 

816 

0. 

174 

297 

0. 

825 

703 

83 

8 

603 

1 

648 

0. 

191 

561 

0. 

808 

439 

84 

6 

955 

1 

470 

0. 

211 

359 

0. 

788 

641 

85 

5 

485 

1 

292 

0. 

235 

552 

0. 

764 

448 

86 

4 

193 

1 

114 

0. 

265 

681 

0. 

734 

319 

87 

3 

079 


933 

0. 

303 

020 

0. 

696 

980 

88 

2 

146 


744 

0. 

346 

692 

0. 

653 

308 

89 

1 

402 


555 

0. 

395 

863 

0. 

604 

137 

90 


847 


385 

0. 

454 

545 

0. 

545 

455 

91 


462 


246 

0. 

532 

468 

0. 

467 

532 

92 


216 


137 

0. 

634 

259 

0. 

365 

741 

93 


79 


58 

0. 

734 

177 

0. 

265 

823 

94 


21 


18 

0. 

857 

143 

0. 

142 

857 

95 


3 


3 

1 . 

000 

000 

0. 

000 

000 


X 


lx 

dx 


qx 


Pi 

10 

100 

000 

749 

0 

.007 

490 

0 

.992 

510 

11 

99 

251 

746 

0 

.007 

516 

0 

.992 

484 

12 

98 

505 

743 

0 

.007 

543 

0 

.992 

457 

13 

97 

762 

740 

0 

.007 

669 

0 

.992 

431 

14 

97 

022 

737 

0 

.007 

596 

0 

.992 

404 

15 

96 

285 

735 

0 

.007 

634 

0 

.992 

366 

16 

95 

550 

732 

0 

.007 

661 

0 

.992 

339 

17 

94 

818 

729 

0 

.007 

688 

0 

.992 

312 

18 

94 

089 

727 

0 

.007 

727 

0 

.992 

273 

19 

93 

362 

725 

0 

.007 

765 

0 

.992 

235 

20 

92 

637 

723 

0 

.007 

805 

0 

.992 

195 

21 

91 

914 

722 

0 

.007 

855 

0 

.992 

145 

22 

91 

192 

721 

0 

.007 

906 

0 

.992 

094 

23 

90 

471 

720 

0 

.007 

958 

0 

.992 

042 

24 

89 

751 

719 

0 

.008 

oil 

0 

.991 

989 

25 

89 

032 

718 

0 

008 

065 

0 

991 

935 

26 

88 

314 

718 

0 

008 

130 

0 

991 

870 

27 

87 

596 

718 

0 

008 

197 

0 

991 

803 

28 

86 

878 

718 

0 

008 

264 

0 

991 

736 

29 

86 

160 

719 

0 

008 

345 

0 

991 

655 

30 

85 

441 

720 

0 

008 

427 

0 

991 

573 

31 

84 

721 

721 

0. 

008 

510 

0. 

991 

490 

32 

84 

000 

723 

0, 

008 

607 

0. 

991 

393 

33 

83 

277 

726 

0. 

,008 

718 

0. 

,991 

282 

34 

82 

551 

729 

0. 

008 

831 

0. 

991 

169 

35 

81 

822 

732 

0. 

008 

946 

0. 

991 

054 

36 

81 

090 

737 

0, 

009 

089 

0, 

990 

911 

37 

80 

353 

742 

0. 

009 

234 

0. 

990 

766 

38 

79 

611 

749 

0. 

009 

408 

0. 

990 

592 

39 

78 

862 

756 

0. 

009 

586 

0. 

990 

414 

40 

78 

106 

765 

0, 

009 

794 

0. 

990 

206 

41 

77 

341 

774 

0. 

010 

008 

0. 

989 

992 

42 

76 

567 

785 

0. 

010 

252 

0. 

989 

748 

43 

76 

782 

797 

0. 

010 

517 

0- 

989 

483 

44 

74 

985 

812 

0. 

010 

829 

0. 

989 

171 

45 

74 

173 

828 

0. 

Oil 

163 

0. 

988 

837 

46 

73 

345 

848 

0. 

oil 

562 

0. 

988 

438 

47 

72 

497 

870 

0. 

012 

000 

0. 

988 

000 

48 

71 

627 

896 

0. 

012 

509 

0. 

987 

491 

49 

70 

731 

927 

0. 

013 

106 

0. 

986 

894 

50 

69 

804 

962 

0. 

013 

781 

0. 

986 

219 

51 

68 

842 

1 001 

0. 

014 

541 

0. 

985 

459 

52 

67 

841 

1 044 

0. 

015 

389 

0. 

984 

611 


Based on 100,000 living at age 10. 

X »= age, lx = number living. dx == number of deaths, 

qx “yearly probability of dying, Px =* yearly probability of living. 
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Table XXV. logarithms of factorial n. 


n 

log n! 

n 

log n! 

n 

log n! 

n 

log n! 



50 

64.48307 

100 

157.97000 

150 

262.75689 

1 

0.00000 

51 

66.19064 

101 

159.97432 

151 

264.93587 

2 

0.30103 

52 

67.90665 

102 

161.98293 

152 

267.11771 

3 

0.77815 

53 

69.63092 

103 

163.99576 

153 

269.30241 

4 

1.38021 

54 

71.36332 

104 

166.01280 

154 

271 .48993 

5 

2.07918 

55 

73.10368 

105 

168.03399 

155 

273.68026 

6 

2.85733 

56 

74.85187 

106 

170.05929 

156 

275.87338 

7 

3.70243 

57 

78 . 60774 

107 

172.08867 

157 

278.06928 

8 

4.60552 

58 

78.37117 

108 

174.12210 

158 

280.26794 

9 

5.55976 

59 

80.14202 

109 

176.15952 

159 

282.46934 

10 

6.55976 

60 

81.92017 

110 

178.20092 

160 

284.67346 

11 

7.60116 

61 

83.70550 

111 

180.24624 

161 

286.88028 

12 

8.68034 

62 

85.49790 

112 

182.29546 

162 

289.08980 

13 

9.79428 

63 

87.29724 

113 

184.34854 

163 

291.30198 

14 

10.94041 

64 

89.10342 

114 

186.40544 

164 

293.51683 

15 

12.11650 

65 

90.91633 

115 

188.46614 

165 

295.73431 

16 

13.32062 

66 

92.73587 

116 

190.53C60 

166 

297.95442 

17 

14.55107 

67 

94.56195 

117 

192.59878 

167 

300.17714 

18 

15.80634 

68 

96.39446 

118 

1 94.67067 

168 

302.40245 

19 

17.08509 

69 

98.23331 

119 

196.74621 

169 

304.63033 

20 

18.38612 

70 

100.07840 

120 

198.82539 

170 

306.86078 

21 

19.70834 

71 

101.92966 

121 

200.90818 

171 

309.09378 

22 

21 . 05077 

72 

103.78700 

122 

202.99454 

172 

311.32931 

23 

22.41249 

73 

105.65032 

123 

205.08444 

173 

313.56735 

24 

23.79271 

74 

107.51955 

124 

207.17787 

174 

315.80790 

25 

25.19065 

75 

109.39461 

125 

209.2747*8 

175 

318.05094 

26 

26.60562 

76 

111. 27543 

126 

211 .37515 

176 

320.29645 

27 

28.03698 

77 

113.16192 

127 

213.47895 

177 

322.54443 

28 

29.48414 

78 

115.05401 

128 

215.58616 

178 

324.79485 

29 

30.94654 

79 

116.95164 

129 

217.69675 

179 

327.04770 

30 

32.42366 

80 

118.85473 

130 

219.81069 

180 

329 . 30297 

31 

33.91502 

81 

120.76321 

131 

221 . 92796 

181 

331 . 56C65 

32 

35.42017 

82 

122.67703 

132 

224 . 04854 

182 

333.82072 

33 

36.93869 

83 

124.59610 

133 

226.17239 

183 

336. 0831 7 

34 

38.47016 

84 

126.52038 

134 

228.29949 

184 

338.34799 

35 

40.01423 

85 

128.44980 

135 

230.42983 

185 

340.61516 

36 

41 . 57054 

86 

130.38430 

136 

232.56337 

186 

342 . 88468 

37 

43.13874 

87 

132.32382 

137 

234.70009 

187 

345.15652 

38 

44.71852 

88 

134.26830 

138 

236.83997 

188 

347.43067 

39 

46.30959 

89 

136.21769 

139 

238.98298 

189 

349.70714 

40 

47.91165 

90 

138.17194 

140 

241.12911 

190 

351 . 98589 

41 

49.52443 

91 

140.13098 

141 

243.27833 

191 

354 . 26692 

42 

51.14768 

92 

142.09476 

142 

, 245.43062 

192 

356.55022 

43 

52.78115 

93 

144.06325 

143 

247.58595 

193 

358.83578 

44 

54.42460 

94 

146.03638 

144 

249.74432 

194 

361.12358 

45 

56.07781 

95 

148.01410 

145 

251 . 90568 

195 

363.41362 

46 

57.74057 

96 

149.99637 

146 

254.07004 

196 

365.70587 

47 

59.41267 

97 

151.98314 

147 

256.23735 

197 

368.00034 

48 

61.09391 

98 

153.97437 

148 

258.40762 

198 

370.29701 

49 

62.78410 

99 

155.97000 

149 

260.58080 

199 

372.59586 


FACTORIALS and THEIR RECIPROCALS 


1 

1 11 

2 

12 

6 

13 

24 

14 

120 

15 

720 

16 

5040 

17 

40320 

18 

362880 

19 

3628800 

20 


11 39916800 

12 479001600 

13 6227020800 

14 87178291200 

15 ’ 1307674368000 

16 20922789888000 

17 355687428096000 

18 6402373705728000 

19 121645100408832000 

20 2432902008176640000 
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Table XXVa. binomial coefficients 


n 

^3 

a) 

(S) 

(S) 

(3) 

id 

(S) 

(?) 

id 

(S) 

(lo) 

T 

1 

1 

1 

1 










2 

1 

2 

1 









3 

1 

3 

3 

1 








4 

1 

4 

6 

4 

1 







5 

1 

5 

10 

10 

5 

1 






6 

1 

6 

15 

20 

15 

6 

1 





7 

1 

7 

21 

35 

35 

21 

7 

1 




8 

1 

8 

28 

56 

70 

56 

28 

8 

1 



9 

1 

9 

36 

84 

126 

126 

84 

36 

9 

1 


10 

1 

10 

45 

120 

210 

252 

210 

120 

45 

10 

1 

11 

1 

11 

65 

165 

330 

462 

462 

330 

165 

55 

11 

12 

1 

12 

66 

220 

495 

792 

924 

792 

495 

220 

66 

13 

1 

13 

78 

286 

715 

1287 

1716 

1716 

1287 

715 

286 

14 

1 

14 

91 

364 

1001 

2002 

3003 

3432 

3003 

2002 

1001 

15 

1 

15 

105 

455 

1365 

3003 

5005 

6435 

6435 

5005 

3003 

16 

1 

16 

120 

560 

1820 

4368 

8008 

11440 

12870 

11440 

8008 

17 

1 

17 

136 

680 

2380 

6188 

12376 

19448 

24310 

24310 

19448 

18 

1 

18 

153 

816 

3060 

8568 

18564 

31824 

43758 

48620 

43758 

19 

1 

19 

171 

969 

3876 

11628 

27132 

50388 

75582 

92378 

92378 

20 

1 

20 

190 

1140 

4845 

15504 

38760 

77520 

125970 

167960 

184756 

n _ 

G) 


n\ 

_ ( 

' n 

,)• 0 

__ 1 




— 

" lin 

— 

m)I ml] 

\ 

n — m 

— 1. 




(P +9) 

|« SB _P 

,n + 1 

0 

p»-‘ q + . 

• • + 1 

C)'^' 

+ . . . 

4" s 

+ t ^ n. 



PROBABILITY 


Let p = probability of an event e in one trial, and q — probability of failure of e. 
The probability that, in n trials, the event e will occur exactly (n — t) tiroes is 

* 9*- The probability that an event e will happen at least r tiroes in n trials is 


O'- 


9 *; at roost r times in n trials is 


In a point binomial, {p + distribution, the mean number of favorable events is 
np; the me an number of unfavorable events is nq; the standard deviation is 
= \/ pqn; and az = {p — q) I u. The mean deviation from the mean = MD is 
<r\/27jr = 0.7979 a; the semi-quartiledeviationfrom the mean == 0.6745 <r = 0.845 MZ). 

The probability that a deviation of an individual measure from the average lies 
between y = —a and y == a is 



where x hy\/2, b = hay/ 2, and <r = l//i\/2j ^ is called the modulus of precision 
and the standard (quadratic mean) deviation. 





Table XXV b 

PROBABILITY FUNCTIONS 
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i(l + 




^(x) dx=Area under <I>(x) from — oo to x, 


X 

<P(x)dx, 




-X2 

2 


= Normal function. 


= (x2 — 1) ^»(x) =Second derivative of <I^(x). 
4>^^Vx) = (3x — x3) <t>(x) =Third derivative of d>(x). 
= (x^ — 6x2-f-3) «i>(x; = Fourth derivative of ^(x). 


X 


4’(x) 


4>(3)(x) 

4 >( 4 )( x ) 

0.00 

.5000 

.3989 

-.3989 

.0000 

1.1968 

0.01 

.5040 

.3989 

-.3989 

.0120 

1.1965 

0.02 

.5080 

.3989 

-.3987 

.0239 

1 . 195 G 

0.03 

.5120 

.3988 

-.3984 

.0359 

1.1941 

0.04 

.5160 

.3986 

-.3980 

.0478 

1.1920 

0.05 

.5199 

.3984 

-.3975 

.0597 

1.1894 

0.06 

.5239 

.3982 

-.3968 

.0716 

1.1861 

0,07 

.5279 

.3980 

-.3960 

.0834 

1.1822 

0.08 

.5319 

.3977 

-.3951 

.0952 

1.1778 

0.09 

,5359 

.3973 

-.3941 

.1070 

1.1727 

0.10 

.5398 

.3970 

-.3930 

.1187 

1.1671 

0.11 

.5438 

.3965 

-.3917 

.1303 

1.1609 

0.12 

.5478 

.3961 

-.3904 

.1419 

1 .1541 

0.13 

. 551 7 

.3956 

-.3889 

.1534 

1 .1468 

0.14 

.5567 

.3951 

-.3873 

.1648 

1 .1389 

0.15 

.5596 

.3945 

-.3856 

.1762 

1.1304 

0.16 

.5636 

.3939 

-.3838 

.1874 

1 .1214 

0.17 

.5675 

.3932 

-.3819 

.1986 

1.1118 

0.18 

.5714 

.3925 

-.3798 

.2097 

1 ,1017 

0.19 

.5753 

.3918 

-.3777 

.2206 

1.0911 

0.20 

.5793 

.3910 

-.3754 

.2315 

1 .0799 

0.21 

.5832 

.3902 

-.3730 

.2422 

1 .0682 

0.22 

.5871 

.3894 

-.3706 

.2529 

1 .0560 

0.23 

.5910 

.3885 

- . 3680 

.2634 

1 .0434 

0.24 

.5948 

.3876 

-.3653 

.2737 

1 .0302 

0.25 

.5987 

.3867 

-.3625 

.2840 

1 .0165 

0.26 

.6026 

.3857 

-.3596 

.2941 

1.0024 

0.27 

.6064 

.3847 

-.3566 

.3040 

0.9878 

0.28 

.6103 

.3836 

-.3535 

.3138 

0.9727 

0.29 

.6141 

.3825 

-.3504 

.3235 

0.9572 

0.30 

.6179 

.3814 

-.3471 

.3330 

0.9413 

0.31 

.6217 

.3802 

-.3437 

.3423 

0.9250 

0.32 

.6255 

.3790 

-.3402 

.3515 

0.9082 

0.33 

.6293 

.3778 

-.3367 

.3605 

0 . 891 C 

0.34 

.6331 

.3765 

-.3330 

.3693 

0.8735 

0.35 

.6368 

.3752 

-.3293 

.3779 

0.8556 

0.36 

,6406 

.3739 

-.3255 

.3864 

0.8373 

0.37 

.6443 

.3726 

-.3216 

.3947 

0.8186 

0.38 

.6480 

.3712 

-.3176 

.4028 

0.7996 

0.39 

.6517 

.3697 

-.3135 

.4107 

0.7803 

0.40 

.6554 

.3683 

-.3094 

.4184 

0.7607 

0.41 

.6591 

.3668 

-.3059 

.4259 

0.7408 

0.42 

.6628 

.3653 

-.3008 

.4332 

0.7206 

0.43 

.6664 

.3637 

-.2965 

.4403 

0.7001 

0.44 

.6700 

.3621 

-.2920 

.4472 

0.6793 

0.45 

.6736 

.3605 

- . 2875 

.4539 

0.6583 

0.46 

.6772 

.3589 

- . 2830 

.4603 

0.6371 

0.47 

.6808 

.3572 

-.2783 

.4666 

0.6156 

0.48 

.6844 

.3555 

- . 2736 

.4727 

0.5940 

0.49 

.6879 

.3538 

- . 2689 

.4785 

0.5721 


X 

Ki +«) 

4 >( x ) 



$( 4 )( x ) 

0.50 

.6915 

.3521 

-.2641 

.4841 


.5501 

0.51 

.6950 

.3503 

-.2592 

.4895 


.5279 

0.52 

.6985 

.3485 

- . 2543 

.4947 


.5056 

0.53 

.7019 

.3467 

- . 2493 

.4996 


.4831 

0.54 

.7054 

.3448 

-.2443 

.5043 


.4605 

0.55 

.7088 

.3429 

-.2392 

.5088 


.4378 

0.56 

.7123 

.3410 

-.2341 

.5131 


.4150 

0.57 

.7157 

.3391 

-.2289 

.5171 


.3921 

0.58 

.7190 

.3372 

- . 2238 

.5209 


.3691 

0.59 

.7224 

.3352 

-.2185 

.5245 


.3461 

0.60 

.7257 

.3332 

-.2133 

.5278 


.3231 

0.61 

.7291 

.3312 

- . 2080 

.5309 


.3000 

0.62 

.7324 

.3292 

- . 2027 

.5338 


.2770 

0.63 

.7357 

.3271 

-.1973 

.5365 


.2539 

0.64 

.7389 

.3251 

-.1919 

.5389 


.2309 

0.65 

.7422 

.3230 

-.1865 

.5411 


.2078 

0.66 

.7454 

.3209 

-.1811 

.5431 


.1849 

0.67 

.7486 

.3187 

-.1757 

.5448 


.1620 

0.68 

.7517 

.3166 

-.1702 

.5463 


.1391 

0.69 

.7549 

.3144 

-.1647 

.5476 


.1164 

0.70 

.7580 

.3123 

-.1593 

.5486 


.0937 

0.71 

.7611 

.3101 

- . 1 538 

.5495 


.0712 

0.72 

.7642 

.3079 

-.1483 

.5501 


.0487 

0.73 

.7673 

.3056 

-.1428 

.5504 


.0265 

0.74 

.7704 

.3034 

-.1373 

.5506 


.0043 

0.75 

.7734 

.3011 

-.1318 

.5505 

_ 

.0176 

0.76 

.7764 

.2989 

-.1262 

.5502 

— 

.0394 

0.77 

.7794 

.2966 

-.1207 

.5497 

— 

.0611 

0.78 

.7823 

.2943 

-.1153 

.5490 

— 

.0825 

0.79 

.7852 

.2920 

-.1098 

.5481 

- 

.1037 

0.80 

.7881 

.2897 

-.1043 

.5469 

__ 

.1247 

0.81 

.7910 

.2874 

-.0988 

.5456 

— 

.1455 

0.82 

.7939 

.2850 

-.0934 

.5440 

— 

.1660 

0.83 

.7967 

.2827 

-.0880 

.5423 

— 

.1862 

0.84 

.7995 

.2803 

-.0825 

.5403 

- 

.2063 

0.85 

.8023 

.2780 

-.0771 

.5381 

_ 

.2260 

0.86 

.8051 

.2756 

-.0718 

.5358 

— 

.2455 

0.87 

.8078 

.2732 

-.0664 

.5332 

~ 

.2646 

0.88 

.8106 

.2709 

-.0611 

.5305 

— 

.2835 

0.89 

.8133 

.2685 

-.0558 

.5276 

— 

.3021 

0.90 

.8159 

.2661 

-.0506 

.5245 

_ 

.3203 

0.91 

.8186 

.2637 

-.0453 

.5212 

— 

.3383 

0.92 

.8212 

.2613 

-.0401 

.5177 

— 

.3559 

0.93 

.8238 

.2589 

-.0350 

.5140 

— 

.3731 

0.94 

.8264 

.2565 

-.0299 

.5102 

— 

.3901 

0.95 

.8289 

.2541 

-.0248 

.5062 

— 

.4066 

0.96 

.8315 

.2516 

-.0197 

.5021 


.4228 

0.97 

.8340 

.2492 

-.0147 

.4978 

— 

.4387 

0.98 

.8365 

.2468 

-.0098 

.4933 

— 

.4541 

0.99 

.8389 

.2444 

-.0049 

.4887 


.4692 



Puge US 


PROBABILITY FUNCTIONS 


X 

i ( l + a ) 

4 »( x ) 

4 >( 2 )( x ) 

#( 3 )( x ) 4 »(*)( x ) 

X 

J ( 1 + a ) #( x ) 

4 »( 2 )( x ) 

< t »( 3 )( x ) 


1.00 

.8413 

.2420 

.0000 

.4839 

-.4839 

1.50 

.9332 

.1295 

.1619 

.1457 

-.7043 

1.01 

.8438 

.2396 

.0048 

.4790 

-.4983 

1.51 

.9345 

.1276 

.1633 

.1387 

-.6994 

1.02 

.8461 

.2371 

.0096 

.4740 

- .5122 

1.52 

.9357 

.1257 

.1647 

.1317 

-.6942 

1.03 

.8485 

.2347 

.0143 

.4688 

-.5257 

1.53 

.9370 

.1238 

.1660 

.1248 

-.6888 

1.04 

.8508 

.2323 

.0190 

.4635 

- . 5389 

1.54 

.9382 

.1219 

.1672 

.1180 

-.6831 

1.05 

.8531 

.2299 

.0236 

.4580 

-.5516 

1.55 

.9394 

.1200 

.1683 

.1111 

-.6772 

1.06 

.8554 

.2275 

.0281 

.4524 

- . 5639 

1.56 

0406 

.1182 

.1694 

.1044 

-.6710 

1.07 

.8577 

.2251 

.0326 

.4467 

-.5758 

1 .57 

.9418 

.1163 

.1704 

.0977 

-.6646 

1.08 

.8599 

.2227 

.0371 

.4409 

-.5873 

1.58 

.9429 

.1145 

.1714 

.0911 

-.6580 

1.09 

.8621 

.2203 

.0414 

.4350 

-.5984 

1.59 

.9441 

.1127 

.1722 

.0846 

-.6511 

1.10 

.8643 

.2179 

.0458 

.4290 

-.6091 

1.60 

.9452 

.1109 

.1730 

.0781 

-.6441 

1.11 

.8665 

.2155 

.0500 

.4228 

-.6193 

1.61 

.9463 

.1092 

.1738 

.0717 

-.6368 

1.12 

.8686 

.2131 

.0542 

.4166 

-.6292 

1 .62 

.9474 

.1074 

.1745 

.0654 

-.6293 

1.13 

.8708 

.2107 

.0583 

.4102 

-.6386 

1.63 

.9484 

.1057 

.1751 

.0591 

-.6216 

1.14 

.8729 

.2083 

.0624 

.4038 

-.6476 

1.64 

.9495 

.1040 

.1757 

.0529 

-.6138 

1.15 

.8749 

.2059 

.0664 

.3973 

-.6561 

1 .65 

.9505 

.1023 

.1762 

.0468 

-.6057 

1.16 

.8770 

.2036 

.0704 

.3907 

-.6643 

1.66 

.9515 

.1006 

.1766 

.0408 

- . 5975 

1.17 

.8790 

.2012 

.0742 

.3840 

-.6720 

1.67 

.9525 

.0989 

.1770 

-0349 

-.5891 

1.18 

.8810 

-1989 

.0780 

.3772 

-.6792 

1.68 

.9535 

.0973 

.1773 

.0290 

- . 5806 

1.19 

.8830 

.1965 

. 0818 ' 

.3704 

-.6861 

1.69 

.9545 

.0957 

.1776 

.0233 

- . 572 C 

1.20 

.8849 

.1942 

.0854 

.3635 

-.6926 

1.70 

.9554 

.0940 

.1778 

.0176 

- . 5632 

1.21 

.8869 

.1919 

.0890 

.3566 

-.6986 

1.71 

.9564 

.0925 

.1779 

.0120 

- . 5542 

1.22 

.8888 

.1895 

.0926 

.3496 

-.7042 

1.72 

.9573 

.0909 

.1780 

.0065 

- . 5452 

1.23 

.8907 

.1872 

.0960 

.3425 

-.7094 

1.73 

.9582 

.0893 

.1780 

.0011 

- . 5360 

1.24 

.8925 

.1849 

.0994 

.3354 

-.7141 

1.74 

.9591 

.0878 

.1780 - 

.0042 

- . 5267 

1.25 

.8944 

.1826 

.1027 

.3282 

-.7185 

1.75 

.9599 

.0863 

.1780 - 

.0094 

-.5173 

1.26 

.8962 

.1804 

.1060 

.3210 

-.7224 

1 .76 

.9608 

.0848 

.1778 - 

.0146 

- . 5079 

1.27 

.8980 

.1781 

.1092 

.3138 

-.7259 

1.77 

.9616 

.0833 

.1777 - 

.0196 

-.4983 

1.28 

.8997 

.1758 

.1123 

.3065 

-.7291 

1.78 

.9625 

.0818 

.1774 - 

.0245 

-.4887 

1.29 

.9015 

.1736 

.1153 

.2992 

-.7318 

1.79 

.9633 

.0804 

.1772 - 

.0294 

-.4789 

1.30 

.9032 

.1714 

.1182 

.2918 

-.7341 

1.80 

.9641 

.0790 

.1769 - 

.0341 

-.4692 

1.31 

.9049 

.1691 

.1211 

.2845 

-.7361 

1 .81 

.9649 

.0775 

.1765 - 

.0388 

-.4593 

1.32 

.9066 

.1669 

.1239 

.2771 

-.7376 

1.82 

.9656 

.0761 

.1761 - 

.0433 

- . 4494 

1.33 

.9082 

.1647 

.1267 

.2697 

-.7388 

1.83 

.9664 

.0748 

.1756 - 

.0477 

-.4395 

1.34 

.9099 

.1626 

.1293 

.2624 

-.7395 

1 .84 

.9671 

.0734 

.1751 - 

.0521 

-.4295 

1.35 

.9115 

,1604 

.1319 

.2550 

-.7399 

1.85 

.9678 

.0721 

.1746 - 

.0563 

-.4195 

1 .36 

.9131 

.1582 

.1344 

.2476 

-.7400 

1.86 

.9686 

,0707 

.1740 - 

.0605 

-.4095 

1.37 

.9147 

.1561 

.1369 

.2402 

-.7396 

1.87 

.9693 

.0694 

.1734 - 

.0645 

- . 3995 

1.38 

.9162 

.1539 

.1392 

.2328 

-.7389 

1.88 

.9699 

.0681 

.1727 - 

.0685 

-.3894 

1.39 

.9177 

.1518 

.1415 

.2254 

-.7378 

1.89 

.9706 

.0669 

.1720 - 

.0723 

-.3793 

1.40 

.9192 

1497 

.1437 

.2180 

-.7364 

1.90 

.9713 

.0656 

.1713 - 

.0761 

-.3693 

1.41 

.9207 

1476 

.1459 

. 2.107 

-.7347 

1.91 

.9719 

.0644 

.1705 - 

.0797 

-.3592 

1.42 

.9222 

1456 

.1480 

.2033 

-.7326 

1.92 

.9726 

.0632 

.1697 - 

.0832 

-.3492 

1.43 

.9236 

.1435 

.1500 

.1960 

-.7301 

1.93 

.9732 

.0620 

.1688 - 

.0867 

-.3392 

1.44 

.9251 

1415 

.1519 

.1887 

-.7274 

1 .94 

.9738 

.0608 

.1679 - 

.0900 

-.3292 

1.45 

.9265 

1394 

.1537 

.1815 

-.7243 

1.95 

.9744 

.0596 

.1670 - 

.0933 

-.3192 

1.46 

.9279 

1374 

.1555 

.1742 

-.7209 

1.96 

.9750 

.0584 

.1661 - 

.0964 

- . 3093 

1.47 

.9292 

1354 

.1572 

.1670 

-.7172 

1.97 

.9756 

.0573 

.1651 - 

,0994 

-.2994 

1.48 

.9306 

1334 

.1588 

.1599 

-.7132 

1 .98 

.9761 

.0562 

.1641 - 

,1024 

-.2895 

1.49 

.9319 

1315 

.1604 

.1528 

-.7089 

1.99 

.9767 

.0551 

.1630 - 

,1052 

-.27971 

■ „ — i 


^ X7l\ 

The sum of those terms of (p + 2 (,) P + 9 = 1, in which t ranges 

< = 0 ^ 

from a to 6, inclusive, a and b being integers, is (if n is large enough) 

approximately 

X Vw w + i (i - 1).» »] 

where ~ (a — ^ — qn)/(r, x, == (6 + — gn)/r-. 





^m2S9 

PROBABILITY FUNCTIONS 


X 

id +a) 

^( x ) 

4>»)(x) 

4.(3)(x) 


X 

1(1 +a) *(x) 

4*«)(x) 

*(3)(x) 


2.00 

.9772 

.0540 

.1620 

-.1080 

-.2700 

2.50 

.9938 

.0175 

.0920 

-.1424 

.0800 

2.01 

.9778 

.0529 

.1609 

-.1106 

-.2603 

2.51 

.9940 

.0171 

.0906 

-.1416 

.0836 

2.02 

.9783 

.0519 

.1598 

-.1132 

-.2506 

2.52 

.9941 

.0167 

.0892 

-.1408 

.0871 

2.03 

.9788 

.0508 

.1586 

-.1157 

-.2411 

2.53 

.9943 

.0163 

.0878 

-.1399 

.0905 

2.04 

.9793 

.0498 

.1576 

-.1180 

-.2316 

2.54 

.9945 

.0158 

.0864 

-.1389 

.0937 

2.05 

.9798 

.0488 

.1563 

-.1203 

-.2222 

2.55 

.9946 

.0154 

.0850 

-.1380 

.0968 

2.06 

.9803 

.0478 

.1550 

-.1225 

-.2129 

2.56 

.9948 

.0151 

.0836 

-.1370 

.0998 

2.07 

.9808 

.0468 

.1538 

-.1245 

-.2036 

2.57 

.9949 

.0147 

.0823 

-.1360 

.1027 

2.08 

.9812 

.0459 

.1526 

-.1265 

-.1945 

2.58 

.9951 

.0143 

.0809 

-.1350 

.1054 

2.09 

.9817 

.0449 

.1513 

-.1284 

-.1854 

2.59 

.9952 

.0139 

.0796 

-.1339 

.1080 

2.10 

.9821 

.0440 

.1500 

-.1302 

-.1765 

2.60 

.9953 

.0136 

.0782 

-.1328 

.1105 

2.11 

.9826 

.0431 

.1487 

-.1320 

-.1676 

2.61 

.9955 

.0132 

.0769 

-.1317 

.1129 

2.12 

.9830 

.0422 

.1474 

-.1336 

-.1588 

2.62 

.9956 

.0129 

.0756 

-.1305 

.1152 

2.13 

.9834 

.0413 

.1460 

-.1351 

- . 1 502 

2.63 

.9957 

.0126 

.0743 

-.1294 

.1173 

2.14 

.9838 

.0404 

.1446 

-.1366 

-.1416 

2.64 

.9959 

.0122 

.0730 

-.1282 

.1194 

2.15 

.9842 

.0395 

.1433 

-.1380 

-.1332 

2.65 

.9960 

.0119 

.0717 

-.1270 

.1213 

2.16 

.9846 

.0387 

.1419 

-.1393 

-.1249 

2.66 

.9961 

.0116 

.0705 

-.1258 

.1231 

2.17 

.9850 

.0379 

.1405 

-.1405 

-.1167 

2.67 

.9962 

.0113 

.0692 

- . 1 245 

.1248 

2.18 

.9854 

.0371 

.1391 

-.1416 

— .1086 

2.68 

.9963 

.0110 

.0680 

-.1233 

.1264 

2.19 

.9857 

.0363 

.1377 

-.1426 

-.1006 

2.69 

.9964 

.0107 

.0668 

-.1220 

.1279 

2.20 

.9861 

.0355 

.1362 

-.1436 

-.0927 

2.70 

.9965 

.0104 

.0656 

-.1207 

.1293 

2.21 

.9864 

.0347 

.1348 

-.1445 

-.0850 

2.71 

.9966 

.0101 

.0644 

'-.1194 

.1306 

2.22 

.9868 

.0339 

.1333 

-.1453 

-.0774 

2.72 

,9967 

.0099 

.0632 

-.1181 

.1317 

2.23 

.9871 

.0332 

.1319 

-.1460 

-.0700 

2.73 

.9968 

.0096 

.0620 

-.1108 

.1328 

2.24 

.9875 

0325 

.1304 

-.1467 

-.0626 

2.74 

.9969 

.0093 

.0608 

-.1154 

.1338 

2.25 

.9878 

.0317 

.1289 

-.1473 

-.0554 

2.75 

.9970 

.0091 

.0597 

-.1141 

.1347 

2.26 

.9881 

.0310 

.1275 

-.1478 

-.0484 

2.76 

.9971 

.0688 

.0585 

-.1127 

.1356 

2.27 

.9884 

.0303 

.1260 

-.1483 

-.0414 

2.77 

.9972 

.0686 

.0574 

-.1114 

.1363 

2.28 

.9887 

.0297 

.1245 

-.1486 

-.0346 

2.78 

.9973 

.0084 

.0563 

-.1100 

.1369 

2.29 

.9890 

.0290 

.1230 

-.1490 

-.0279 

2.79 

.9974 

.0081 

.0552 

-.1087 

.1375 

2.30 

.9893 

.0283 

.1215 

-.1492 

-.0214 

2.80 

.9974 

.0079 

.0541 

-.1073 

. 1 379 1 

2.31 

.9896 

.0277 

. 1 200 

-.1494 

-.0150 

2.81 

.9075 

.0077 

.0531 

-.1059 

.1383 

2.32 

.9898 

.0270 

.1185 

-.1495 

-.0088 

2.82 

.9976 

.0675 

.0520 

-.1045 

.1386 

2.33 

.9901 

.0264 

.1170 

-.1496 

-.0027 

2.83 

.9977 

.0073 

.0510 

-.1031 

.1389 

2.34 

.9904 

.0258 

.1155 

-.1496 

.0033 

2.84 

.9977 

.0071 

.0500 

-.1017 

.1390 

2.35 

.9906 

.0252 

.1141 

-.1495 

.0092 

2.85 

.9978 

.0069 

.0490 

-.1003 

.1391 

2,36 

.9909 

.0246 

.1126 

-.1494 

.0149 

2.86 

-9979 

.0067 

.0480 

- . 0990 

.1391 

2.37 

.9911 

.0241 

.1111 

-.1492 

.0204 

2.87 

.9979 

.0065 

.0470 

-.0976 

.1391 

2.38 

.9913 

.0235 

.1096 

-.1490 

.0258 

2.88 

.9980 

.0063 

.0460 

-.0962 

.1389 

2.39 

.9916 

.0229 

.1081 

-.1487 

.0311 

2.89 

.9981 

.0061 

.0451 

-.0948 

.1388 

2.40 

.9918 

.0224 

.1066 

-.1483 

.0362 

2.90 

.9981 

.0060 

.0441 

-.0934 

.1385 

2.41 

.9920 

.0219 

.1051 

-.1480 

.0412 

2.91 

.9982 

.0058 

.0432 

-.0920 

.1382 

2.42 

.9922 

.0213 

.1036 

-.1475 

.0461 

2.92 

.9982 

.0056 

.0423 

-.0906 

.1378 

2.43 

.9925 

.0208 

.1022 

-.1470 

.0508 

2.93 

.9983 

.0055 

.0414 

-.6893 

.1374 

2.44 

.9927 

.0203 

.1007 

-.1465 

.0554 

2.94 

.9984 

.0053 

.0405 

-.6879 

.1369 

2.45 

.9929 

.0198 

.0992 

-.1459 

,0598 

2.95 

.9984 

.0051 

.0396 

-.0865 

.1364 

2.46 

.9931 

.0194 

.0978 

-.1453 

.0641 

2.96 

.9985 

.0050 

.0388 

-.6852 

.1358 

2.47 

.9932 

.0189 

.0963 

-.1446 

.0683 

2.97 

.9985 

.0048 

.0379 

-.6838 

. 1 352 

2.48 

.9934 

.0184 

.0949 

-.1439 

.0723 

2.98 

.9986 

.0047 

.0371 

-.6825 

.1345 

2.49 

.9936 

.0180 

.0935 

-.1432 

.0762 

2.99 

.9986 

.0046 

.0363 

-.0811 

.1337 


The sum of the first (/ + 1) terms of 


(p 4- p^-< p + 9 = 1, is approximately, 

t 


/.**(»> * + - g (? - ;) 

where x — (s — i — np)/<T, s = n — U The sum of the last (« + 1) terms is approxi- 
mately 

- 1) *»>w. 

where x = — tui)/<t. 



PaMBiM 


PROBABILITY FUNCTIONS 


X 

i ( l + a ) 

4>( x ) 

4>«)( x ) 

4>(3>( x ) 

^»(+>( x ) 

X 


♦( x ) 

^(2)( X ) 


< r »(*)( x ) 

3.00 

.9987 

.0644 

.0355 

-.0798 

.1330 

3.50 

.9998 

.0009 

.0098 

-.0283 

.0694 

3.01 

.9987 

.0043 

.0347 

-.0785 

.1321 

3.51 

.9998 

.0008 

.0095 

--.0276 

.0681 

3.02 

.9987 

.0042 

.0339 

-.0771 

.1313 

3.52 

.9998 

.0008 

.0093 

-.0269 

.0669 

3.03 

.9988 

.0040 

.0331 

-.0758 

.1304 

3.53 

.9998 

.0008 

.0090 

-.0262 

.0656 

3.04 

.9988 

.0039 

.0324 

-.0745 

.1294 

3.54 

.9998 

.0008 

.0087 

-.0256 

.0643 

3.05 

.9989 

.0038 

.0316 

-.0732 

.1285 

3.55 

.9998 

.0007 

.0085 

-.0249 

.0631 

3.06 

.9989 

.0037 

.0309 

-.0720 

.1275 

3.56 

.9998 

.0007 

.0082 

-.0243 

.0618 

3.07 

.9989 

.0036 

.0302 

-.0707 

.1264 

3.57 

.9998 

.0007 

.0080 

-.0237 

.0606 

3.08 

.9990 

.0035 

.0295 

-.0694 

.1254 

3.58 

.9998 

.0007 

.0078 

-.0231 

.0594 

3.09 

.9990 

.0034 

.0288 

-.0682 

.1243 

3.59 

.9998 

.0006 

.0075 

-.0225 

.0582 

3.10 

.9990 

.0033 

.0281 

-.0669 

.1231 

3.60 

.9998 

.0006 

.0073 

-.0219 

.0570 

3.11 

.9991 

.0032 

.0275 

-.0657 

.1220 

3.61 

.9999 

.0006 

.0071 

-.0214 

.0559 

3.12 

.9991 

.0031 

.0268 

- . 0645 

.1208 

3.62 

.9999 

.0006 

.0069 

-.0208 

.0547 

3.13 

.9991 

.0030 

.0262 

-.0633 

.1196 

3.63 

.9999 

.0006 

.0067 

-.0203 

.0536 

3.14 

.9992 

.0029 

.0256 

-.0621 

.1184 

3.64 

.9999 

.0005 

.0065 

-.0198 

.0524 

3.16 

.9992 

.0028 

-0249 

-.0609 

.1171 

3.65 

.9999 

.0005 

.0063 

-.0192 

.0513 

3.16 

.9992 

.0027 

.0243 

-.0598 

.1159 

3.66 

.9999 

.0005 

.0061 

-.0187 

.0502 

3.17 

.9992 

.0026 

.0237 

-.0586 

.1146 

3.67 

.9999 

.0005 

.0059 

-.0182 

.0492 

3.18 

.9993 

.0025 

.0232 

-.0575 

.1133 

3.68 

.9999 

.0005 

.0057 

-.0177 

.0481 

3.19 

.9993 

.0025 

.0226 

-.0564 

.1120 

3.69 

.9999 

.0004 

.0056 

-.0173 

.0470 

3.20 

.9993 

.0024 

.0220 

-.0552 

.1107 

3.70 

.9999 

.0004 

.0054 

-.0168 

.0460 

3.21 

.9993 

.0023 

.0215 

-.0541 

.1093 

3.71 

.9999 

.0004 

.0052 

-.0164 

.0450 

3.22 

.9994 

.0022 

.0210 

-.0531 

.1080 

3.72 

.9999 

.0004 

.0051 

-.01 59 

.0440 

3.23 

.9994 

.0022 

.0204 

-.0520 

.1066 

3.73 

.9999 

.0004 

.0049 

-.0155 

.0430 

3.24 

.9994 

.0021 

.0199 

-.0509 

.1053 

3.74 

.9999 

.0004 

.0048 

-.0150 

.0420 

3.25 

.9994 

.0020 

.0194 

-.0499 

.1039 

3.75 

.9999 

.0004 

.0046 

-.0146 

.0410 

3.26 

.9994 

.0020 

.0189 

-.0488 

.1025 

3.76 

.9999 

.0003 

.0045 

-.0142 

.0401 

3.27 

.9995 

.0019 

.0184 

-.0478 

.1011 

3.77 

.9999 

.0003 

.0043 

-.0138 

.0392 

3.28 

' .9995 

.0018 

.0180 

-.0468 

.0997 

3.78 

.9999 

.0003 

.0042 

-.0134 

.0382 

3.29 

.9995 

.0018 

.0175 

-.0468 

.0983 

3.79 

.9999 

.0003 

.0041 

-.0131 

.0373 

3.30 

.9995 

.0017 

.0170 

-.0449 

.0969 

3.80 

.9999 

.0003 

.0039 

-.0127 

.0365 

3.31 

.9995 

.0017 

.0166 

-.0439 

.0955 

3.81 

.9999 

.0003 

.0038 

-.0123 

.0356 

3.32 

.9996 

.0016 

.0162 

-.0429 

.0941 

3.82 

.9999 

.0003 

.0037 

-.0120 

.0347 

3.33 

.9996 

.0016 

.0157 

-.0420 

.0927 

3.83 

.9999 

.0003 

.0036 

-.0116 

.0339 

3.34 

.9996 

.0015 

.0153 

-.0411 

.0913 

3.84 

.9999 

.0003 

.0034 

-.0113 

.0331 

3.35 

.9996 

.0015 

.0149 

-.0402 

.0899 

1 3.85 

.9999 

.0002 

.0033 

-.0110 

.0323 

3.36 

.9996 

.0014 

.0145 

-.0393 

.0885 

3.86 

.9999 

.0002 

.0032 

-.0107 

.0315 

3.37 

.9996 

.0014 

.0141 

-.0384 

.0871 

3.87 

1.0000 

.0002 

.0031 

-.0104 

.0307 

3.38 

.9996 

.0013 

.0138 

-.0376 

.0857 

3.88 

1.0000 

.0002 

.0030 

-.0100 

.0299 

3.39 

.9997 

.0013 

.0134 

-.0367 

.0843 

3.89 

1.0000 

.0002 

.0029 

-.0098 

.0292 

3.40 

.9997 

.0012 

.0130 

-.0359 

.0829 

3.90 

1.0000 

.0002 

.0028 

-.0095 

.0284 

3.41 

.9997 

.0012 

.0127 

-.0350 

.0815 

3.91 

1.0000 

.0002 

.0027 

-.0092 

.0277 

3.42 

.9997 

.0012 

.0123 

-.0342 

.0801 

3.92 

1.0000 

.0002 

.0026 

-.0089 

.0270 

3.43 

.9997 

.0011 

.0120 

-.0334 

.0788 

3.93 

1.0000 

.0002 

.0026 

-.0086 

.0263 

3.44 

.9997 

.0011 

.0116 

-.0327 

.0774 

3.94 

1.0000 

.0002 

.0025 

-.0084 

.0256 

3.45 

.9997 

.0010 

.0113 

-.0319 

.0761 

3.95 

1.0000 

.0002 

.0024 

-.0081 

.0250 

3.46 

.9997 

.0010 

.0110 

-.0311 

.0747 

3.96 

1.0000 

.0002 

.0023 

-.0079 

.0243 

3.47 

.9997 

.0010 

.0107 

-.0304 

.0734 

3.97 

1.0000 

.0002 

.0022 

-.0076 

.0237 

3.48 

.9998 

.0009 

.0104 

-.0297 

.0721 

3.98 

1.0000 

.0001 

.0022 

-.0074 

.0230 

3.49 

.9998 

.0009 

.0101 

-.0290 

.0707 

3.99 

1.0000 

.0001 

.0021 

-.0072 

.0224 



4.50 

1.0000 

4.55 

1.0000 

4.60 

1.0000 

4.65 

1.0000 

4.70 

1.0000 

4.76 

1.0000 

4.80 

1.0000 

4.85 

1.0000 

4.90 

1.0000 

4.95 

1.0000 






Table XXV c 


fag0 Z^l 


FACTORS FOR COMPUTING PROBABLE ERRORS 


n 

1 

1 

. 674.5 

.6745 

.8453 

.8453 

Vn 

Vu ( n - l ) 

Vii -1 

V'ir(7i^D 

n^J a —1 

Vn ( ii — 1 ) 

2 

.707 107 

.707 107 

.6745 

.4769 

.4227 

.5978 

3 

.577 350 

.408 248 

.4769 

.2754 

.1993 

. 3451 

4 

.500 000 

.288 675 

.3894 

.1947 

.1220 

.2440 

5 

.447 214 

.223 607 

.3372 

.1508 

.0845 

.1890 

6 

.408 248 

.182 574 

.3016 

.1231 

.0630 

.1543 

7 

.377 964 

.154 303 

.2754 

.1041 

.0493 

.1304 

8 

.353 553 

.133 631 

.2549 

.0901 

.0399 

.1130 

9 

.333 333 

.117 851 

.2385 

.0795 

.0332 

.0996 

10 

.316 228 

.105 409 

.2248 

.0711 

.0282 

.0891 

11 

.301 511 

.095 346 

.2133 

.0643 

.0243 

.0806 

12 

.288 675 

.087 039 

.2034 

.0587 

.0212 

.0736 

13 

.277 350 

.080 064 

.1947 

.0540 

.0188 

.0677 

14 

.267 261 

.074 125 

.1871 

.0500 

.0167 

.0627 

15 

.258 199 

.069 007 

.1803 

.0465 

.0151 

.0583 

16 

.250 000 

.064 550 

.1742 

.0435 

.0136 

.0546 

17 

.242 536 

.060 634 

.1686 

.0409 

.0124 

.0513 

18 

.235 702 

.057 166 

.1636 

.0386 

.0114 

.0483 

19 

.229 416 

.054 074 

.1590 

.0365 

.0105 

.0457 

20 

.223 607 

.051 299 

.1547 

.0346 

.0097 

.0434 

21 

.218 218 

.048 795 

.1508 

.0329 

.0090 

.0412 

22 

.213 201 

.046 524 

.1472 

.0314 

.0084 

.0393 

23 

.208 514 

.044 455 

.1438 

.0300 

.0078 

.0376 

24 

.204 124 

.042 563 

.1406 

.0287 

.0073 

.0360 

25 

.200 000 

.040 825 

.1377 

.0275 

.0069 

.0345 

26 

.196 116 

.039 223 

.1349 

.0265 

.0065 

.0332 

27 

.192 450 

.037 743 

.1323 

.0255 

.0061 

.0319 

28 

.188 982 

.036 370 

.1298 

.0245 

.0058 

.0307 

29 

.185 695 

.035 093 

.1275 

.0237 

.0055 

.0297 

30 

.182 574 

.033 903 

.1252 

.0229 

.0052 

.0287 

31 

.179 605 

.032 791 

.1231 

.0221 

.0050 

.0277 

32 

.176 777 

.031 750 

.1211 

.0214 

.0047 

.0268 

33 

.174 078 

.030 773 

.1192 

.0208 

.0045 

.0260 

34 

.171 499 

.029 854 

.1174 

.0201 

.0043 

.0252 

35 

.169 031 

.028 989 

.1157 

.0196 

.0041 

.0245 

36 

.166 667 

.028 172 

.1140 

.0190 

.0040 

.0238 

37 

.164 399 

.027 400 

.1124 

.0185 

.0038 

.0232 

38 

.162 221 

.026 669 

.1109 

.0180 

.0037 

.0225 

39 

.160 128 

.025 976 

.1094 

.0175 

.0035 

.0220 

40 

.158 114 

.025 318 

.1080 

.0171 

.0034 

.0214 

41 

.156 174 

,024 693 

.1066 

.0167 

.0033 

. 0209 

42 

.154 303 

.024 098 

.1053 

.0163 

.0031 

.0204 

43 

.152 499 

.023 531 

.1041 

.0159 

.0030 

.0199 

44 

.150 756 

.022 990 

.1029 

.0155 

.0029 

.0194 

45 

.149 071 

.022 473 

.1017 

.0152 

.0028 

.0190 

46 

.147 442 

,021 979 

.1005 

.0148 

.0027 

.0186 

47 

.145 865 

.021 507 

.0994 

.0145 

.0027 

.0182 

48 

.144 338 

.021 054 

.0984 

.0142 

.0026 

.0178 

49 

.142 857 

.020 620 

.0974 

.0139 

.0025 

.0174 


The probable error of a single observation in a series of n measures, tu • • •» 
the aritlirrietic mean of which is is 


rt 674 — - 

e = {m — txY^ + {m — UY + . . . + (m - L)^; 

Vn — 1 

the probable error of the mean is 

0 6745 

E 5= — ti'y^ -j- (rn — t-z)- -f- . . . 4- fm — /„)*• 

V n(n — 
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FACTORS FOR COMPUTING PROBABLE ERRORS 


n 

1 

1 

.6745 

.6745 

.8453 

.8453 

Vn 

Vn ( n - l ) 

Vn~l 

VnCn - l ) 

n Vn—l 

Vii ( n - l ) 

50 

.141 421 

.020 203 

.0964 

.0136 

.0024 

.0171 

61 

.140 028 

.019 803 

.0954 

.0134 

.0023 

.0167 

62 

.138 675 

.019 418 

.0945 

.0131 

.0023 

.0164 

53 

.137 361 

.019 048 

.0935 

.0129 

.0022 

.0161 

64 

.136 083 

.018 692 

.0927 

.0126 

.0022 

.0158 

66 

.134 840 

.018 349 

.0918 

.0124 

.0021 

.0155 

56 

.133 631 

.018 019 

.0910 

.0122 

.0020 

.0152 

57 

.132 453 

.017 700 

.0901 

.0119 

.0020 

.0150 

58 

.131 306 

.017 392 

.0893 

.0117 

.0019 

.0147 

59 

.130 189 

.017 095 

.0886 

.0115 

.0019 

.0145 

60 

.129 099 

.016 807 

.0878 

.0113 

.0018 

.0142 

61 

.128 037 

.016 529 

.0871 

.0112 

.0018 

.0140 

62 

.127 000 

.016 261 

.0864 

.0110 

.0018 

.0138 

63 

.125 988 

.016 001 

.0857 

.0108 

.0017 

.0135 

64 

.125 000 

.015 749 

.0850 

.0106 

.0017 

.0133 

65 

.124 035 

.015 504 

.0843 

.0105 

.0016 

.0131 

66 

.123 091 

.015 268 

.0837 

.0103 

.0016 

.0129 

67 

.122 169 

.015 038 

.0830 

.0101 

.0016 

.0127 

68 

.121 268 

.014 815 

.0824 

.0100 

.0015 

.0125 

69 

.120 386 

.014 599 

.0818 

.0099 

.0015 

.0123 

70 

.119 523 

.014 389 

.0812 

.0097 

.0015 

.0122 

71 

.118 678 

.014 185 

.0806 

.0096 

.0014 

.0120 

72 

.117 851 

.013 986 

.0801 

.0094 

.0014 

.0118 

73 

.117 041 

.013 793 

.0795 

.0093 

.0014 

.0117 

74 

.116 248 

.013 606 

.0789 

.0092 

.0013 

.0115 

75 

.115 470 

.013 423 

.0784 

.0091 

.0013 

.0113 

76 

.114 708 

.013 245 

.0779 

.0089 

.0013 

.0112 

77 

.113 961 

.013 072 

.0773 

.0088 

.0013 

.0111 

78 

.113 228 

.012 904 

.0769 

.0087 

.0012 

.0109 

79 

.112 509 

.012 739 

.0764 

.0086 

.0012 

.0108 

80 

.111 803 

.012 579 

.0759 

.0085 

.0012 

.0106 

81 

.111 111 

.012 423 

.0754 

.0084 

.0012 

.0105 

82 

.110 432 

.012 270 

.0749 

.0083 

.0012 

.0104 

83 

.109 764 

.012 121 

.0745 

.0082 

.0011 

.0103 

84 

.109 109 

.011 976 

.0740 

.0081 

.0011 

.0101 

85 

.108 465 

.011 835 

.0736 

.0080 

.0011 

.0100 

86 

.107 833 

.011 696 

.0732 

.0079 

.0011 

.0099 

87 

.107 211 

.011 561 

.0727 

.0078 

.0011 

.0098 

88 

.106 600 

.011 429 

.0723 

.0077 

.0010 

.0097 

89 

.106 000 

.011 300 

.0719 

.0076 

.0010 

.0096 

90 

.105 409 

.011 173 

.0715 

.0075 

.0010 

.0094 

91 

.104 828 

.011 050 

.0711 

.0075 

.0010 

.0093 

92 

.104 257 

.010 929 

.0707 

.0074 

.0010 

.0092 

93 

.103 695 

.010 811 

.0703 

.0073 

.0010 

.0091 

94 

.103 142 

.010 695 

.0699 

.0072 

.0009 

.0090 

95 

.102 598 

.010 582 

.0696 

.0071 

.0009 

.0089 

96 

.102 062 

.010 471 

.0692 

.0071 

.0009 

.0089 

97 

.101 535 

.010 363 

.0688 

.0070 

.0009 

.0088 

98 

.101 015 

.010 257 

.0685 

.0069 

.0009 

.0087 

99 

.100 504 

.010 152 

.0681 

.0069 

.0009 

.0086 

100 

.100 000 

.010 050 

.0678 

.0068 

.0008 

.0085 


Approximate values of e and E are 

n n 

1=1 i?i ^ 

e = 0.8453 “ 7 ====^ , e « 0.8453 


\/n(n — 1 ) 


n\/n — 1 


n 


where .2 di is the sum of the deviations di =* I/t — ml. 
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Table XXVI 


COMPLETE ELLIPTIC INTEGRALS, K AND E, FOR DIFFERENT 
VALUES OF THE MODULUS, k 


E= n 

y/l—kHin^x 


y/\ — • dx 


sin 

K 

E 

0® 

1 . 5708 

1 . 5708 

1 

1 . 5709 

1 . 5707 

2 

1 . 571 3 

1 . 5703 

3 

1.5719 

1.5697 

4 

1 . 5727 

1.5689 

5 

1 . 5738 

1 . 5678 

6 

1.5751 

1 . 5665 

7 

1 . 5767 

1 . 5649 

8 

1 . 5785 

1 . 5632 

9 

1.5805 • 

1 . 561 1 

10 

1 . 5828 

1 . 5589 

11 

1 . 5854 

1 . 5564 

12 

1 . 5882 

1 . 5537 

13 

1 . 591 3 

1 . 5507 

14 

1 . 5946 

1 . 5476 

15 

1 . 5981 

1 . 5442 

16 

1 .6020 

1 . 5405 

17 

1.6061 

1 . 5367 

18 

1.6105 

1 . 5326 

19 

1 .6151 

1 . 5283 

20 

1 . 6200 

1 . 5238 

21 

1.6252 

1 ,5191 

22 

1 .6307 

1.5141 

23 

1 .6365 

1.5090 

24 

1 . 6426 

1.5037 

25 

1 . 6490 

1.4981 

26 

1 .6557 

1 . 4924 

27 

1.6627 

1 . 4864 

28 

1.6701 

1 , 4803 

29 

1.6777 

1 .4740 

30 

1 .6858 

1 .4675 

31 

1 . 6941 

1 . 4608 

32 

1.7028 

1 . 4539 

33 

1.7119 

1 .4469 

34 

1.7214 

1 .4397 

35 

1.7312 

1.4323 

36 

1 .7415 

1 . 4248 

37 

1 . 7522 

1.4171 

38 

1 . 7633 

1 . 4092 

39 

1.7748 

1 . 401 3 

40 

1 . 7868 

1 .3931 

41 

1 . 7992 

1 . 3849 

42 

1.8122 

1 . 3765 

43 

1 . 8256 

1 . 3680 

44 

1 . 8396 

1.3594 

45 

1 . 8541 

1 .3506 

46 

1 . 8691 

1.3418 

47 

1 . 8848 

1 . 3329 

48 

1 .9011 

1 . 3238 

49 

1.9180 

1.3147 


sin 

K 

E 


1.9356 

1 . 3055 

51 

1.9539 

1.2963 

52 

1 . 9729 

1 . 2870 

53 

1 .9927 

1.2776 

54 

2.0133 

1.2681 

55 

2.0347 

1 . 2587 

56 

2.0571 

1 . 2492 

57 

2.0804 

1 .2397 

58 

2.1047 

1.2301 

59 

2.1300 

1 .2206 

60 

2.1565 

1 2111 

61 

2.1842 

1 . 201 5 

62 

2.2132 

1.1921 

63 

2.2435 

1.1826 

64 

2.2754 

1.1732 

65 

2.3088 

1.1638 

65.5 

2.3261 

1.1592 

66.0 

2.3439 

1 . 1 546 

66.5 

2.3622 

1.1499 

67.0 

2.3809 

1.1454 

67.5 

2.4001 

1 .1408 

68.0 

2.4198 

1.1362 

68.5 

2.4401 

1.1317 

69.0 

2.4610 

1.1273 

69,5 

2.4825 

1.1228 

70.0 

2.5046 

1,1184 

70.5 

2.5273 

1.1140 

71.0 

2.5507 

1.1096 

71 .5 

2.5749 

1.1053 

72.0 

2.5998 

1.1011 

72.5 

2.6256 

1 . 0968 

73.0 

2.6521 

1 . 0927 

73. 5 

2 . 6796 

1 . 0885 

74.0 

2.7081 

1 . 0844 

74. 5 

2.7375 

1 . 0804 

75.0 

2.7681 

1 . 0764 

75.5 

2.7998 

1.0725 

76.0 

2.8327 

1 . 0686 

76.5 

2.8669 

1.0648 

77.0 

2.9026 

1 .0611 

77.5 

2.9397 

1 . 0574 

78.0 

2.9786 

1 . 0538 

78.5 

3.0192 

1 . 0502 

79.0 

3.0617 

1 . 0468 

79.5 

3.1064 

1 .0434 

80.0 

3.1534 

1 . 0401 

80.2 

3.1729 

1 . 0388 

80.4 

3.1928 

1.0375 

80.6 

3.2132 

1 . 0363 

80.8 

3.2340 

1 . 0350 


sin 

K 

E 

81®.0 

3.2553 

1 .0338 

81.2 

3.2771 

1 . 0326 

81.4 

3.2995 

1.0313 

81.6 

3.3223 

1 .0302 

81.8 

3. 3458 

1.0290 

82.0 

3.3699 

1.0278 

82.2 

3 . 3946 

1 . 0267 

82.4 

3. 4199 

1 .0256 

82.6 

3.4460 

1 . 0245 

82.8 

3.4728 

1 .0234 

83.0 

3. 5004 

1 .0223 

83.2 

3. 5288 

1 .0213 

83.4 

3. 5581 

1 .0202 

83.6 

3 . 5884 

1 .0192 

83.8 

3.6196 

1 .0182 

84.0 

3.6519 

1.0172 

84.2 

3.6853 

1.0163 

84.4 

3.7198 

1.0153 

84.6 

3.7557 

1.0144 

84.8 

3.7930 

1 .0135 

85.0 

3.8317 

1.0127 

85.2 

3.8721 

1.0118 

85.4 

3.9142 

1.0110 

85.6 

3.9583 

1.0102 

85.8 

4.0044 

1.0094 

86.0 

4 . 0528 

1.0087 

86.2 

4.1037 

1.0079 

86.4 

4 . 1 574 

1.0072 

86.6 

4.2142 

1.0065 

86.8 

4 , 2744 

1 . 0059 

87.0 

4.3387 

1.0053 

87.2 

4.4073 

1.0047 

87.4 

4.4812 

1.0041 

87.6 

4.5619 

1 . 0036 

87.8 

4.6477 

1 . 0031 

88.0 

4.7427 

1.0026 

88.2 

4 . 8479 

1.0022 

88.4 

4.9654 

1.0017 

88.6 

5.0988 

1.0014 

88.8 

5.2527 

1.0010 

89.0 

5.4349 

1.0008 

89.1 

5.5402 

1.0006 

89.2 

5.6579 

1.0005 

89.3 

5.7914 

1.0005 

89.4 

5.9455 

1,0003 

89.5 

6.1278 

1.0002 

89.6 

6.3504 

1 .0001 

89.7 

6.6385 

1 .0001 

89.8 

7.0440 

1 .0000 

89.9 

7.7371 

1.0000 
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0. 

1961 

0. 

1913 

0. 

1864 

0. 

1814 

0. 

1764 

0. 

1713 

0. 

1662 

0. 

1610 

0. 

1557 

0. 

1504 

0. 

1450 

0. 

1395 

0. 

1340 

0. 

1284 

0. 

1227 

0. 

1169 ^ 

0. 

1111 

0. 

1052 

0. 

0992 

0. 

0931 

0. 

0870 

0. 

0807 

0. 

0744 

0. 

0680 

0. 

0614 

0. 

0548 

0. 

0481 

0. 

0412 

0. 

0343 

0. 

0272 

0. 

0200 

0. 

0127 

0. 

0053 

9. 

9978 

9. 

9901 

9. 

9822 

9. 

9743 

9. 

9662 

9. 

9579 

9. 

9494 

9. 

9408 

9. 

9321 

9. 

9231 

9. 

9140 

9. 

,9046 ' 

9, 

8951 


Log Cta 


Log Csc 


Log Rad 
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Table XXVIII 

NATURAL TRIGONOMETRIC FUNCTIONS 
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Table XXIX 

FOUR-PLACE LOGARITHMS 
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FOUR-PLACE LOGARITHMS 


N 

L. 0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional parts 

1 2 3 4 5 

55 

7404 

7412 

7419 

7427 

7435 

7443 

7451 

7459 

7466 

7474 

1 

2 

2 

3 

4 

56 

7482 

7490 

7497 

7505 

7513 

7520 

7528 

7536 

7543 

7551 

1 

2 

2 

3 

4 

57 

7559 

7566 

7574 

7582 

7589 

7597 

7604 

7612 

7619 

7627 

1 

1 

2 

3 

4 

58 

7634 

7642 

7649 

765/ 

7664 

7672 

7679 

7686 

7694 

7701 

1 

1 

2 

3 

4 

59 

7709 

7716 

7723 

7731 

7738 

7745 

7752 

7760 

7767 

7774 

1 

1 

2 

3 

4 

60 

7782 

7789 

7796 

7803 

7810 

7818' 

7825 

7832 

7839 

7846 

1 

1 

2 

3 

4 

61 

7853 

7860 

7868 

7875 

7882 

7889 

7896 

7903 

7910 

7917 

1 

1 

2 

3 

3 

62 

7924 

7931 

7938 

7945 

7952 

7959 

7966 

7973 

7980 

7987 

1 

1 

2 

3 

3 

63 

7993 

8000 

8007 

8014 

8021 

8028 

8035 

8041 

8048 

8055 

1 

1 

2 

3 

3 

64 

8062 

8069 

8075 

8082 

8089 

8096 

8102 

8109 

8116 

8122 

1 

1 

2 

3 

3 

65 

8129 

8136 

8142 

3149 

8156 

8162 

81 69 

8176 

8182 

8189 

1 

1 

2 

3 

3 

66 

8195 

8202 

8209 

8215 

8222 

8228 

8235 

8241 

8248 

8254 

1 

1 

2 

3 

3 

67 

8261 

8267 

8274 

8280 

8287 

8293 

8299 

8306 

8312 

8319 

1 

1 

2 

3 

3 

68 

8325 

8331 

8338 

8344 

8351 

8357 

8363 

8370 

8376 

8382 

1 

1 

2 

3 

3 

69 

8388 

8395 

8401 

8407 

8414 

8420 

8426 

8432 

8439 

8445 

1 

1 

2 

3 

3 

70 

8451 

8457 

8463 

8470 

8476 

8482 

8488 

8494 

8500 

8506 

1 

1 

2 

3 

3 

71 

8513 

8519 

8525 

8531 

8537 

8543 

8549 

8555 

8561 

8567 

1 

1 

2 

3 

3 

72 

8573 

8579 

8585 

8591 

8597 

8603 

8609 

8615 

8621 

8627 

1 

1 

2 

3 

3 

73 

8633 

8639 

8645 

8651 

8657 

8663 

8669 

8675 

8681 

8686 

1 

1 

2 

2 

3 

74 

8692 

8698 

8704 

8710 

8716 

8722 

8727 

8733 

8739 

8745 

1 

1 

2 

2 

3 

75 

8751 

8756 

8762 

8768 

8774 

877S 

8785 

8791 

8797 

8802 

1 

1 

2 

2 

3 

76 

8808 

8814 

8820 

8825 

8831 

8837 

8842 

8848 

8854 

8859 

1 

1 

2 

2 

3 

77 

8865 

8871 

8876 

8882 

8887 

8893 

8899 

8904 

8910 

8915 

1 

1 

2 

2 

3 

78 

8921 

8927 

8932 

8938 

8943 

8949 

8954 

8960 

8965 

8971 

1 

1 

2 

2 

3 

79 

8976 

8982 

8987 

8993 

8998 

9004 

9009 

9015 

9020 

9025 

1 

1 

2 

2 

3 

80 

9031 

9036 

9042 

9047 

9053 

9058 

9063 

9069 

9074 

9079 

1 

1 

2 

2 

3 

81 

9085 

9090 

9096 

9101 

9106 

9112 

9117 

9122 

9128 

9133 

1 

1 

2 

2 

3 

82 

9138 

9143 

9149 

9154 

9159 

9165 

9170 

9175 

9180 

9186 

1 

1 

2 

2 

3 

83 

9191 

9196 

9201 

9206 

9212 

9217 

9222 

9227 

9232 

9238 

1 

1 

2 

2 

3 

84 

9243 

9248 

9253 

9258 

9263 

9269 

9274 

9279 

9284 

9289 

1 

I 

2 

2 

3 

85 

9294 

9299 

9304 

9309 

9315 

9320 

9325 

9330 

9335 

9340 

1 

1 

2 

2 

3 

86 

9345 

9350 

9355 

9360 

9365 

9370 

9375 

9380 

9385 

9390 

1 

1 

2 

2 

3 

87 

9395 

9400 

9405 

9410 

9415 

9420 

9425 

9430 

9435 

9440 

1 

1 

2 

2 

3 

88 

9445 

9450 

9455 

9460 

9465 

9469 

9474 

9479 

9484 

9489 

0 

1 

1 

2 

2 

89 

9494 

9499 

9504 

9509 

9513 

9518 

9523 

9528 

9533 

9538 

0 

1 

1 

2 

2 

90 

9542 

9547 

9552 

9557 

9562 

9566 

9571 

9576 

9581 

9586 

0 

1 

1 

2 

2 

91 

9590 

9595 

9600 

9605 

9609 

9614 

9619 

9624 

9628 

9633 

0 

1 

1 

2 

2 

92 

9638 

9643 

9647 

9652 

9657 

9661 

9666 

9671 

9675 

9680 

0 

1 

1 

2 

2 

93 

9685 

9689 

9694 

9699 

9703 

9708 

9713 

9717 

9722 

9727 

0 

1 

1 

2 

2 

94 

9731 

9736 

9741 

9745 

9750 

9754 

9759 

9763 

9768 

9773 

0 

1 

1 

2 

2 

95 

9777 

9782 

9786 

9791 

9795 

9800 

9805 

9809 

9814 

9818 

0 

1 

1 

2 

2 

96 

9823 

9827 

9832 

9836 

9841 

9845 

9850 

9854 

9859 

9863 

0 

1 

1 

2 

2 

97 

9868 

9872 

9877 

9881 

9886 

9890 

9894 

9899 

9903 

9908 

0 

1 

1 

2 

2 

98 

9912 

9917 

9921 

9926 

9930 

9934 

9939 

9943 

9948 

9952 

0 

1 

1 

2 

2 

99 

9956 

9961 

9965 

9969 

9974 

9978 

9983 

9987 

9991 

9996 

0 

1 

1 

2 

2 

1 ^ 

mm 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 

2 

3 

4 

,5 



Page itm 


Table XXX 

FOUR-PLACE ANTILOGARITHMS 


N 

A. 0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional parts 
1 2 3 4 6 

.00. 

1000 

1002 

1005 

1007 

1009 

1012 

1014 

1016 

1019 

1021 

0 

0 

1 

1 

1 

.01 

1023 

1026 

1028 

1030 

1033 

1035 

1038 

1040 

1042 

1045 

0 

0 

1 

1 

1 

.02 

1047 

1050 

1052 

1054 

1057 

1059 

1062 

1064 

1067 

1069 

0 

0 

1 

1 

1 

.03 

1072 

1074 

1076 

1079 

1081 

1084- 

1086 

1089 

1091 

1094 

0 

0 

1 

1 

1 

.04 

1096 

1099 

1102 

1104 

1107 

1109 

1112 

1114 

1117 

1119 

0 

1 

1 

1 

1 

.05 

1122 

1125 

1127 

1130 

1132 

1135 

1138 

1140 

1143 

1146 

0 

1 

1 

1 

1 

.06 

1148 

1151 

1153 

1156 

1159 

1161 

1164 

1167 

1169 

1172 

0 

1 

1 

1 

1 

.07 

• 1175 

1178 

1180 

1183 

1186 

1189 

1191 

1194 

1197 

1199 

0 

1 

1 

1 

1 

.08 

1202 

1205 

1208 

1211 

1213 

1216 

1219 

1222 

1225 

1227 

0 

1 

1 

1 

1 

.09 

1230 

1233 

1236 

1239 

1242 

1245 

1247 

1250 

1253 

1256 

0 

1 

1 

1 

1 

.10 

1259 

1262 

1265 

1268 

1271 

1274 

1276 

1279 

1282 

1285 

0 

1 

1 

1 

1 

.11 

1288 

1291 

1294 

1297 

1300 

1303 

1306 

1309 

1312 

1315 

0 

1 

1 

1 

2 

.12 

1318 

1321 

1324 

1327 

1330 

1334 

1337 

1340 

1343 

1346 

0 

1 

1 

1 

2 

.13 

1349 

1352 

1355 

1358 

1361 

1365 

1368 

1371 

1374 

1377 

0 

1 

1 

1 

2 

.14 

1380 

1384 

1387 

1390 

1393 

1396 

1400 

1403 

1406 

1409 

0 

1 

1 

1 

2 

.15 

1413 

1416 

1419 

1422 

1426 

1429 

1432 

1435 

1439 

1442 

0 

1 

1 

1 

2 

.16 

1445 

1449 

1452 

1455 

1459 

1462 

1466 

1469 

1472 

1476 

0 

1 

1 

1 

2 

.17 

1479 

1483 

1486 

1489 

1493 

1496 

1500 

1503 

1507 

1510 

0 

1 

1 

1 

2 

,18 

1514 

1517 

1521 

1524 

1528 

1531 

1535 

1538 

1542 

1545 

0 

1 

1 

1 

2 

.19 

1549 

1552 

1556 

1560 

1563 

1567 

1570 

1574 

1578 

1581 

0 

1 

1 

1 

2 

.20 

1585 

1589 

1592 

1596 

1600 

1603 

1607 

1611 

1614 

1618 

0 

1 

1 

1 

2 

.21 

1622 

1626 

1629 

1633 

1637 

1641 

1644 

1648 

1652 

1656 

0 

1 

1 

1 

2 

.22 

1660 

1663 

1667 

1671 

1675 

1679 

1683 

1687 

1690 

1694 

0 

1 

1 

2 

2 

.23 

1698 

1702 

1706 

1710 

1714 

1718 

1722 

1726 

1730 

1734 

0 

1 

1 

2 

2 

.24 

1738 

1742 

1746 

1750 

1754 

1758 

1762 

1766 

1770 

1774 

0 

1 

1 

2 

2 

.25 

1778 

1782 

1786 

1791 

1795 

1799 

1803 

1807 

1811 

1816 

0 

1 

1 

2 

2 

.26 

1820 

1824 

1828 

1832 

1837 

1841 

1845 

1849 

1854 

1858 

0 

1 

1 

2 

2 

.27 

1862 

1866 

1871 

1875 

1879 

1884 

1888 

1892 

1897 

1901 

0 

1 

1 

2 

2 

.28 

1905 

1910 

1914 

1919 

1923 

1928 

1932 

1936 

1941 

1945 

0 

1 

1 

2 

2 

.29 

1950 

1954 

1959 

1963 

1968 

1972 

1977 

1982 

1986 

1991 

0 

1 

1 

2 

2 

.30 

1995 

2000 

2004 

2009 

2014 

2018 

2023 

2028 

2032 

2037 

0 

1 

1 

2 

2 

.31 

2042 

2046 

2051 

2056 

2061 

2065 

2070 

2075 

2080 

2084 

0 

1 

1 

2 

2 

.32 

2089 

2094 

2099 

2104 

2109 

2113 

2118 

2123 

2128 

2133 

0 

1 

1 

2 

2 

.33 

2138 

2143 

2148 

2153 

2158 

2163 

2168 

2173 

2178 

2183 

0 

1 

1 

2 

2 

.34 

2188 

2193 

2198 

2203 

2208 

2213 

2218 

2223 

2228 

2234 

1 

1 

2 

2 

3 

.35 

2239 

2244 

2249 

2254 

2259 

2265 

2270 

2275 

2280 

2286 

1 

1 

2 

2 

3 

.36 

2291 

2296 

2301 

2307 

2312 

2317 

2323 

2328 

2333 

2339 

1 

1 

2 

2 

3 

.37 

2344 

2350 

2355 

2360 

2366 

2371 

2377 

2382 

2388 

2393 

1 

1 

2 

2 

3 

.38 

2399 

2404 

2410 

2415 

2421 

2427 

2432 

2438 

2443 

2449 

1 

1 

2 

2 

3 

.39 

2455 

2460 

2466 

2472 

2477 

2483 

2489 

2495 

2500 

2506 

1 

1 

2 

2 

3 

,40 

2512 

2518 

2523 

2529 

2535 

2541 

2547 

2553 

2559 

2564 

1 

1 

2 

2 

3 

.41 

2570 

2576 

2582 

2588 

2594 

2600 

2606 

2612 

2618 

2624 

1 

1 

2 

2 

3 

.42 

2630 

2636 

2642 

2649 

2655 

2661 

2667 

2673 

2679 

2685 

1 

1 

2 

2 

3 

.43 

2692 

2698 

2704 

2710 

2716 

2723 

2729 

2735 

2742 

2748 

1 

1 

2 

2 

3 

.44 

2754 

2761 

2767 

2773 

2780 

2786 

2793 

2799 

2805 

2812 

1 

1 

2 

3 

3 

.45 

2818 

2825 

2831 

2838 

2844 

2851 

2858 

2864 

2871 

2877 

1 

1 

2 

3 

3 

.46 

2884 

2891 

2897 

2904 

2911 

2917 

2924 

2931 

2938 

2944 

1 

1 

2 

3 

3 

.47 

2951 

2958 

2965 

2972 

2979 

2985 

2992 

2999 

3006 

3013 

1 

1 

2 

3 

3 

.48 

3020 

3027 

3034 

3041 

3048 

3055 

3062 

3069 

3076 

3083 

1 

1 

2 

3 

3 

.49 

3090 

3097 

3105 

3112 

3119 

3126 

3133 

3141 

3148 

3155 

1 

1 

2 

3 

4 


A. 0 1 2 3 4 5 6 7 8 9 1 2 3 4 5 
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.52 3311 

. 53 3388 


112 3 

112 3 

112 3 

12 2 3 


12 2 3 
12 2 3 
12 3 3 
12 3 3 


. 62 41 69 

. 63 4266 


12 3 4 
12 3 4 
12 3 4 
12 3 4 
12 3 4 


.67 4677 

. 68 4786 


1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 5 6 

1 2 3 5 6 

1 2 3 5 6 

1 2 4 5 6 

1 2 4 5 6 

1 3 4 5 6 

1 3 4 5 6 

1 3 4 5 7 

1 3 4 5 7 

1 3 4 5 7 

1 3 4 6 7 


13 4 6 

2 3 5 6 


2 3 5 7 
2 3 5 7 
2 4 5 7 
2 4 5 7 


.93 8511 

.94 8710 


.95 8913 

. 96 91 20 


2 4 6 7 9 
2 4 6 8 9 
2 4 6 8 10 
246810 
2 4 6 6 10 

2 4 6 8 10 
2 4 6 9 11 
2 4 6 9 11 
2 4 7 9 11 
2 5 7 9 11 
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Greek Alphabet 


A 

a 

Alpha 

B 

P 

Beta 

r 

y 

Gamma 

A 

6 

Delta 

£ 

€ 

Epsilon 

Z 

r 

Zeta 

H 

ri 

Eta 

e 

d 

Theta 

I 

i 

Iota 

K 

K 

Kappa 

A 

X 

Lambda 

M 

M 

Mu 


N 

V 

Nu 


i 

Xi 

0 

0 

Omicron 

n 

TT 

Pi 

p 

P 

Rho 

2 

G 

Sigma 

T 

T 

Tau 

Y 

V 

Upsilon 



Phi 

X 

X 

Chi 



Psi 


w 

Omega 
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INDEX 


A 


Abbreviations, mathematical, M 270 
Absolute humidity, 1406-7 

“ density of water at various temper- 
atures, 1378 

“ viscosity, definition of, 1583 

“ viscosity, relation to simcific vis- 

cosity, 1591 

“ zero, definition, 1639 

Absorption coellicients for X-rays, 1057-60 
“ , DeMent’s law, definition, 1656 

“ , heat of, definition, 1639 

“ of water by plastics, 699 

Absorptivity, dimensional formula, 1710 
Abundance of isotopes, 87-92 
“ of minerals, 102-47 

Acceleration, dimensional formula, 1710 

“ of gravity, probable value of, 

1714 

“ of gravity at various stations, 

1615-22 

“ units and conversion factors, 

1716-51 


Accidents, first aid measures, 1-2 
Aceta, definition of, 1663 

Acetic acid, density of aqueous solutions, 1270-1 
Acetyl number, definition, 1639 

“ “ of fats, oils and waxes, 678-85 

Acetylene, definition, 1639 

** , poisoning, treatment of, 4 

“ , solubility in water at various tem- 

peratures, 1256 
Acid-base indicators. 1119-23 
Acid burns, treatment of, 1 
“ , definition of, 1639 
“ number, definition, 1639 
“ number of fata, oils and waxes, 678-85 
“ number of insoluble fatty acids, 680-5 
“ number of resins, 686-94 
“ proof, black stain for wood, 1696 
“ resistance of plastics, 700-2 
“ resistant cements, properties of, 800-1 
Acidic azeotropes, 1393 
Acids, analysis, outline for, 1127-9 

“ , standard solutions for volumetric an- 

alysis, 1174-5 

** and ammonia, concentrations of com- 
mercial solutions, 1164 
" and bases, ionization constants of, 
1396-9 

“ , fatty, constants of, 680-5 

“ , poisoning, treatment of, 2 

“ , qualitative tests for, 1124-63 

“ , refractive index of aqueous solutions, 

1036 

Acidimetry, primary standards for volumetric, 
1201 


Action, dimensional formula, 1710 

“ units and conversion factors, 1716-51 
Active mass, definition of, 1639 
Activity coefficient, definition of, 1639 
Additive property, definition of, 1639 
Adiabatic process, definition of, 1639 
Adsorption.idefinition of, 1639 

, Gibb’s equation for liquids, 1634 
“ , of gases, equation for, 1633 

Advance resistance wire, properties of, 842 
Aid in accidents and iKiisonings, 1 
Air, buoyancy reduction factor for weighings 
in air, 1754 . « 

** ^ buoyancy reduction for Bi^ecinc gravity 
to in vacuo, 1267 


Air, density at Various temperatures, 1476 

, solubility in water at various temperatures, 
1256 

, weights to in vacuo, conversions, 1754 
Albercne desk top dressing, 1696 
Albumen, density of aqueous solutions, 1272 
Alcohol, conversion of percentage, 1374 
“ , definition of, 1639 

‘I , denatured, formulas for, 1697-1704 

, density at various temperatures, 1369 
, ethyl, refractive index, 1038-43; 1373-4 
, ethyl, specific gravity of aqueous so- 
lutions, 1360-9 

■*1 , methyl, refractive index, 1373-4 

, methyl, specific gravity of aqueous 
solutions, 1370-3 

, refractive index of aqueous solutions, 
1038-43; 1373-4 

Alcoholic azeotropes, 1389 ; 1395 
Alcohols, poisoning, treatment of, 2 
Alcohol-water freezing point, 1380 
Aldehyde, definition of, 1639 
Aldehydes, ixiisoning, treatment of, 3 
Algae, chemicals for treatment of, 748-50 
“ , preservative, 1696 

Algebra, M i 

Alicyclic, definition of, 1639 
Aliments, definition of, 1663 
Alkali burns, treatment of, 1 
“ , definition of, 1640 

“ group, analysis of, 1126-7 

“ resistance of plastic^s, 700-2 

Alkalimetry, prinlary standards for volumetric, 
1201 

Alkaline earth group, analysis of, 1126 
Alkalinity, definition of, 1640 
“ of water, 739 

Alkalis, standard solutions for volumetric 
analysis, 1174-5 
Alkaloid, definition of, 1640 
Alkaloids, poisoning, treatment of, 3 
“ , physical constants of, 654-69 

“ , reagents for detection of, 1165-72 

Allowable carrying capacities of copper wire, 
843 

Alloy, definition of, 1640 

Alloys and metals, heat conductivity of various, 
1518-9 

“ , composition and physical properties, 

766-87 

** , etching solutions for, 788-91 

Alpha particle, mass of, probable value of, 1715 
‘ particle, specific charge of, probable 
value of, 1715 

** radiation, definition of, 1640 
Alteratives, definitions of, 1663 
Altitude, determination by formula, 1606 
“ of various stations, 1615-22 
Alum, potassium chrome, density of aqueous 
solutions, 1311 

Aluminum chloride, density of aqueous so- 
lutions. 1272-3 

“ * group, analysis of, 1125-6 
■“ nitrate, specific gravity of aqueous 
solutions, 1351 

“ sulfate, density of aqueous so- 

lutions, 1273-4 

** weights, density of, 1754 

Ammonia and ar;ids, concentration of com- 
mercial solutions, 1164 
“ , density of aqueous solutions, 1274-5 
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Ammonia, entropy of, 3442 

“ , latent heat of evaporation, 1442 

“ , poisoning, treatment of, 3 

“ , physiological response to, 1672 

“ , solubility in water at various tem- 

peratures, 1256 
“ for refrigeration, 1383 
** , specific volume at various tem- 

peratures, 1442 

“ , vapor pressure at various tem- 

peratures, 1441-2 

Ammonium acetate, specific gravity of aqueous 
solutions, 1357 

bromide, specific gravity of aque- 
ous solutions, 1356 

“ carbonate, specific gravity of aque- 
ous solutions, 1357 

“ chloride, density of aqueous so- 
lutions, 1276 

fluoride, specific gravity of aqueous 
solutions, 1357 

hydroxide, density of aqueous so- 
lutions, 1274-5 

iodide, specific gravity of aqueous 
solutions, 1357 

nitrate, density of aqueous so- 

lutions, 1276-7 

sulfate, density of aqueous so- 

lutions, 1278-9 

Amount at compound interest, formiila, M 6-7 
“ at compound interest, table, M 250 

Ampere, definition of, 1640 

“ , international, probable value of, 1713 

Amplitude, M 30 
Araimllae, definition of, 166,3 
Analgesics, definition of, 1663 
Analysis of alcohol mixtures with immersion 
refractometer, 1373-4 
‘‘ of coal, 754-6 

of coal, heat value calculation from, 
756 

, inorganic, organic reagents for, 1131- 


, mineralogical, heavy liquids for, 153 
, qualitative, outline for, 1127-9 
“ , qualitative spectrographic, 1069 

, standard solutions for volumetric, 
1174-5 

, volumetric, equations and equiva- 
lents for, 1179-94 
“ of water, 739-51 

Analytic geometry, plane, M 25 
“ geometry, solid, M 33 

Analytical reagents, organic, 1131-63 

reagents, various solutions, 1165-72; 
1174-5 


Anaphrodisiacs, definition of. 1663 
Anesthetics, definition of, 1663 
Angle, M i5 

‘ , between two lines, M 26; 3U 

“ , between two curves, M 39 

“ , between two planes, M 35 

, units and conversion factors, 1716-51 
Angstrom unit, definition of, 1640 
Anhydrotic, definition of, 1664 
Anhydrous, definition of, 1640 
Aniline, poisoning, treatment of, 3 
Animal and plant sources of fats, oils and waxes, 
678-85 

“ and plant sources of vitamins, 730-3 
“ oil, definition of, 1640 
Anion, definition of, 1640 
Annuity, amount of, M 6 

, amount of, table, Af 252 


Annuity, present value of, M 7 

“ , present value of, table, Af 253 

Annulus, area of, Af 15 
Anode, definition of, 1640 
Anodyne, definition of, 1664 
Anthelmintic, definition of, 1664 
Antidotes of poisons, 2-5 
Antiemetic, definition of, 1664 
Anti-freeze solutions, composition of, 1380-2 
Antihydrotic, definition of, 1664 
Anti-hyperbolic functions, Af 24 
Antilithic, definition of, 1664 
Anti-logarithms, Af 2; 99 

“ , four-place tables, Af 26ft 

Antimonial, definition of, 1664 
Antimony electrode, 1117-8 

, poisoning, treatment of, 3 
Antiperiodic, definition of, 1664 
Antiphlogistic, definition of, 1664 
Antipyretic, definition of, 1664 
Antiscorbutic, definition of, 1664 
Antiseptic, definition of, 1664 

, phenol coelTicicnts of, 1673 
Antispasmotic, definition of, 1664 
Antitoxin, definition of, 1664 
Anti-trigonometric functions. M 19 
Antivenin, definition of, 1664 
Antizymotic, definition of, 1664 
Aperient, definition of, 1664 
Aphrodisiac, definition of, 1664 
A.P.I. scale ci>n version to Baume, table, 1768-9 
Apothecary units and conversion factors, 1671; 

1716-51 


Appearance of alkaloids, 654-69 
‘I of glucosides, 670-7 

“ of inorganic compounds, 154-265 

of minerals, 102-47 
of organic compounds, 314-653 
of resins, 686-94 
Approximation to area, Af 13 
Aquae, definition of, 1664 
Aqueous alcohol solutions, specific gravity of, 
1360-9 

azeotropes, 1386; 1395 
methyl alcohol solutions, specific grav- 
ity of, 1370-3 

** solutions, coefficients of compressi- 

bility of, 1596-1600 
solutions, coeflicients of cubical ex- 
pansion of, 1601-3 

** solutions, density of, 1270-1373 

solutions, electrical conductivity of, 
1399-1403 

solutions, specific gravity of, 1270- 


solutions, specific viscosity of, 1591-5 
solutions, surface tensions of, 1578-81 
‘I solutiPns, weight of, 1270-1373 
tension, definition of, 1640 
tension of pure water at various tem- 
peratures, 1443-9 

tension of various solutions, 1756-7 
Arbitrary constants, Af 47 
Arc length, Af 12-3; 4f; 52 
Archimedian spiral, Af 33 
Area, dimensional formula, 1710 
by approximation, Af 13 
“ of circles, table, Af 206 

units and conversion factors, 1716-51 
Areas, Af 11 -ft; 22; 26; 31; 52-3 
by integration, Af 52-4 
Arithmetic mean, Af 3 

“ prof^ession, Af 3 
Aromatic, definition of, 1664 


Pttge numbers preceded by M and in italics retfer to pages in the mathematical appendix. 
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Arrhenius equation for rate of reaction, 1638 
Arsenic acid, density of aqueous solutions, 

1279- 80 

“ , poisoning, treatment of, 3 

Arsenical, definition of, 1664 
Arsine, poisoning, treatment of, 3 
Arts and recipes for the laboratory, 1689-96 
Asbestos, chemical resistance of, 792-5 

“ fiber, physical properties of, 798 
Ash in food, 722-9 
in wood, 752-3 

Association of liquids, equation for, 1634 
Astringent, definition of, 1664 
Asymtotes, M 29 
Athermanous, definition of, 1640 
Atmosphere, probable value of, 1713 
Atom, definition of, 1640 

“ , hydrogen, mass of, probable value of, 

1715 

“ , mass of, of unit atomic weight, probable 

value o^ 1715 

Atomic boiling point numbers, 853 

“ numbers, 6-7 ; 54-5; 87-92 

“ number, definition of, 1640 

“ radius, definition of, 1640 

“ theory, definition of, 1641 

“ weight, definition of, 1641 

** weights, probable value of, 1713 

“ weights, table (see also inside of back 
cover) , 6-7 

** weights, changes from 1894-1941, 83-6 
“ weight of electron, probable value of, 
1714 

“ weights of isotopes, 87-92 

Atoms, effective radii of, 92-3 
A.utoignition temperatures of flammable sub- 
stances, 34-51 

Average life, definition of, 1641 
Avogadro’s hypothesis, definition of, 1641 
“ number, definition of, 1641 
“ ^ number, probable value of, 1713 

Avoirdupois, units and conversion factors, 
1716-51 

AWG gage of wire, 844 
Azeotropic mixtures, 1386 

B 

B and S gage of wire, 840 

Babinet’s formula for determination of altitude, 
1606 

Bacteriological quality of water, 750 
Balancing equations, method for, 1178 
Ball mill speeds, 868 

Band spectra constant connecting wave number 
and moment of inertia, probable value of, 1714 
Bang's reagent for glucose, 1165 
Barfoed’s reagent for glucose, 1 165 
Barium acetate, specific gravity of aqueous 
solutions, 1351 

“ bromide, specific gravity of aqueous 
solutions, 1351 

“ chloride, density of aqueous solutions, 

1280- 1 

“ iodide, specific gravity of aqueous solu- 
tions, 1351 

“ nitrate, specific gravity of aqueous 
solutions, 1351 

“ salts, poisoning, treatment of, 3 
Barometers, 1605 

“ , altitudes with, equation, 1606 

Barometric corrections, 1605-27 

“ corrections, for hydrogen electrode 
potential, 1099 


Barometric conversion, inches to centkneters, 
1606 

reduction to sea level, 1623 
Base of natural logarithms, M 97 
“ , definition of, 1641 
Bases, ionization constants of, 1398-9 
Baths, cooling, non-aqueous, 1379 
Batteries, electrical, 1095-6 
Baudisch’s reagent, 1166 

Baume scale conversion to A.P.I. and Twaddell, 
1265-6; 1768-9 

Bead tests for elements, 1130 
Beilstcin’s Handbuch references for organic 
compounds, 314-653; 932-1026 
Benedict’s reagent for glucose, 1166 
Benzene, physiological response to, 1672 
, poisoning, treatment of, 3 
Bethelot’s equation, 1632 
Bertrand’s reagents, 1166 

Beryllium nitrate, specific gravity of aqueous 
solutions, 1351 

Beta radiation, definition of, 1641 
Bial’s reagent for pentoses, 1166 
Biaxial crystals, refractive index of, 894-931 
Bicyclic, definition of, 1641 
Bimolecular reaction, equations for, 1638 
Binary azeotropes, 1386; 1393 
Biugham-N crust rule, equation for, 1635 
Binomial series, M 44 
“ theorem, M 2 
Biquadratic equation, Af 9 
Black acid proof stain for wood, 1696 
Blood, composition of, 721 

“ , glucose reduction values in, 1240-1 

Blue sensitive photographic emulsions, 1688 
Bohr magneton, magnetic moment of, probable 
value of, 1715 

Boiling point, correction for pressure in molec- 
ular weight determination, 1385 
“ point, definition of, 1641 

“ point numbers, 853 

“ j>oints of azeotropic mixtures, 1386 

“ iK>int of elements, 94-9; 154-265 

point of inorganic compounds, 154-265 
“ point of liquids from Cox chart, 857 
“ point of organic compounds, 314-653 
“ point of organic compounds, calculation 
of, 853 

“ point of organic solvents, 1262-3 

“ point of refrigerants, 1383 

“ iK)iut of water at various pressures, 

1449-51 

“ point correction for changes in baro- 

metric pressure, 849-52 
“ point, molal elevation, definition of, 

1641 

“ |K)ints, molecular elevation of, 1385 

“ points, molecular elevation, equation, 

1634 

“ points, equation for, 1635 

Boltzmann constant, probable value of, 1714 
Bougies, definition of, 1665 

Boiitron-Boudet solution for hardness in water, 
1166 

Boyle’s law, definition of, 1641 
Brass weights, density of, 1754 
Brigg’s standard gage for iron pipe, 825 
Briggsian logarithms, M 98 
Brightness, dimensional formula, 1710 
Brinell hardness, definition of, 1641 
“ hardness of cast metals, 774-5 
Brines, freezing point and specific gravity of, 
1381-2 
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Brines, natural, 740-3 

British thermal unit, definition of, 1641 

Bromine burns, treatment of, 1 

“ , physiological response to, 1672 

“ , poisoning, treatment of, 4 

, solubility in water at various tem- 
peratures, 1256 

Brown and Sharpe gage, dimensions of wire, 840 
Brucke’s reagent for protein precipitation, 1166 
BTU, definition of, 1641 
Buffer, definition of, 1641 

“ mixtures, Clark and Luba’, 1121-2 

“ mixtures, Macllvaine’s, 1118 

Bulk mtxlulua, dimensional formula, 1710 
Bunsen-Roscoe law, definition, 1656 
Buoyancy reduction factor for air weighing, 
1754 

“ reduction for specific gravity in air, 
1267 

Burns, treatment of, 1-2 

c 

Cachet, definition of, 1665 

Cadmium bromide, specdfic gravity of aqueous 
solutions, 1352 

“ chloride, specific gravity of aqueous 
solutions, 1352 

“ iodide, specific gravity of aqueous 
solutions, 1352 

** nitrate, density of aqueous solutions, 
1281 

“ sulfate, specific gravity of aqueous 
solutions, 1352 

Calcite, density of, probable value of, 1714 
“ grating space, probable value of, 1714 
“ , molecular weight, probable value of, 

1714 

“ , structural constant, probable value of, 

1714 

Calcium, in food, 722-9 

“ acetate, specific gravity of aqueous 
solutions, 1351 

bromide, specific gravity of aqueous 
solutions, 1351 

“ chloride, density of aqueous solutions, 
1281-2 

“ chloride, brines, properties of, 1382 
iodide, specific gravity of aqueous 
solutions, 1352 

** nitrate, specific gravity of aqueous 

solutions, 1352 

Calculation of boiling point of organic com- 
pounds, 853 

of heat value of coal from analyses, 
756 

of refractive index, 1045-6 
Calculus, differential, M 37 
“ , integral, M 47 

“ of vectors, M 96 

Calendar, three hundred year, 1776-7 
Calibration of thermocouples, table, 845-6 
“ of thermometers, 847-9 
of viscosimeters, 1595 
Calomel electrodes, 1098-1118 
Calorie, definition of, 1641 
Calories in food, 722-9 

Cane ^8U|ar, density of aqueous solutions, 

sugar, solubility in water at various 
temperatur^, 1254 
Capacity, dimensional formula, 1710 

, electrical units and conversion 
factors, 1716-51 


Capacity, heat, definition of, 1649 
“ , true, of glass vessels, 11 73 

“ , of tanks and pipes, 1752 

“ , units of volume and conversion fac- 

tors, 1716-51 

Capillarity correction for barometers, 1608-9 
Cupsulac, definition of, 1665 
Carbocycli(\|[definition of, 1641 
Carbohydrate, definition of, 1641 

“ content of foods, 722-9 

Carbolic acid, poisoning, treatment of, 4 
Carbon, coke-base, physical properties of, 797 
“ dioxide for refrigeration, 1383 

“ dioxide, solubility in water at various 

temj)eratures, 1257 
** , fixed, definition of, 1647 

“ monoxide, physiological response to, 

1672 

“ monoxide, poisoning, treatment of, 4 

“ monoxide, solubility in water at vari- 

ous tomf)erature8, 1257 
“ tetrachloride, physiological response 

to, 1672 

Cardiac depressant and stimulant, definition 
of, 1665 
Cardioid, M 32 

Carminative, definition of, 1665 
Carrying capacity of copper wire, 843 
Cast iron pipe, weights and thicknesses of, 
810-21 

“ metals, physical and mechanical 
propertie^s, 774-5 

Catalyst and catalytic, definition of, 1641 
Cataplasmuta, definition of, 1665 
Catenary, M 13; 31 
Cathartic, definition of, 1665 
Cathode, definition of, 1642 
Cation, definition of, 1642 
Caustic, definition of, 1665 
Causticity, definition of, 1642 
“ of water, 739 
Cell, concentration, ^nations for, 1638 
“ , constant, electrical, equation for, 1636 
“ , electrical, definition of, 1642 
Cells, Btandard, 1095-6 

“ , voltaic, composition and E.M.F. of, 1095-6 

Cellulose, definition of, 1642 
Cement, acid resistant, properties of, 800-1 

“ , Portland, physical properties of, 798 

Cements for the laboratory, 1695 
Center of curvature, M 4/ 

“ of gravity, M 55 
“ of pressure, M 56 

Centigrade to Fatircnheit lemiKjrature conver- 
sion tal>le, 1759-67 

Centimeters to inches, conversion, 1606; 1716- 
51 

Centistoke, value of, 1583 
Centroid of mass, M 55 
Ceramic, definition of, 1642 

“ equivalent weights, 878-82 

“ materials, cubical expansion of, 868 

“ materials, formulas for calculating 

properties of, 869-75 

“ materials, melting points of, 866-7 

** materials, names and formulas of, 

864-6 

“ terms, glossary of, 862-4 

Cerata, definition of, 1665 
Cerebral depressant, definition of, 1665 
“ stimulant, definition of, 1665 

Cerium sulfate, specific gravity of aqueous solu- 
tions, 1352 
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CMium bromide, specific gravity of aqueous 
solutions, 1353 

“ chloride, specific gravity of aqueous 
solutions, 1353 

“ iodide, specific gravity of aqueous solu- 
tions, 1 353 

“ nitrate, specific gravity of aqueous solu- 
tions, 1353 

“ sulfate, specific gravity of aqueous 
solutions, 1353 
Cgse system, units, 1710 
Cram system, units, 1710 
Change in atomic weights, 83-6 
“ of base of logarithms, Af 2 
“ of coordinates, M 25; 33 
Characteristic rule, M 98-100 
Charge, dimensional formula, 1710 

“ , electrical, units and conversion factors. 

1716-51 

“ in electrolysis of one gram hydrogen, 
probable value of, 1714 
, specific, of alpha-particle, probable 
value of, 1715 

“ specific, of proton, probable value of, 
1715 

Charles’ law, definition of, 1642 
Chemical equations, 1179-94 

“ equivalent, definition of, 1642 
“ hazards in fires, 8-33 
** journals, year and volume number, 
1772-5 

“ resistance of alloys, 785-7 

“ resistance of non-metallic materials 

of construction, 792-5 
“ storage hazards, 8-33 

“ structures of synthetic rubl>er8, 696 

“ terms, definitions of, 1639-62 

Chemiluminescence, definition of, 1642 
Chemistry, physical, equations, 1632-8 
(chloric acid, refractive index of aqueous solu- 
tions, 1036 

“ acid, specific gravity of aqueous solu- 
tions, 1353 

Chlorine for algae treatment, 748-50 
“ burns, treatment of, 1 
“ , poisoning, treatment of, 4 

“ , solubility in water at various temper- 

atures, 1257 

Chloroform, physiological response to, 1672 
Cliolagogue, definition of, 1665 
Chrome alum, potassium, density of aqueous 
solutions, 1311 

Clnomel-alumel thermocouple calibration table, 
845 

Chromic acid, density of aqueous solutions, 
1282 

Chromium bromide, spe<^ific gravity of aqueous 
solutions, 1352 

** chloride (green), specific gravity of 
aqueous solutions, 1353 
** chloride (violet), si>ecific gravity of 
aqueous solutions, 1352 
“ sulfate, density of aqueous solu- 
tions, 1282-3 

Ciliary excitants, definition of, 1665 
Circle, M 11-2; 27 

Circles, numerical table for circumferences and 
areas, M 226 
Circular areas, M 12 
Circumference of circles, table of, M 226 
Citric acid, density of aqueous solutions, 1283-4 
Clapeyron equation, 1636-7 
Clark standard cell, 1095 

“ and Lubs’ buffer mixtures, 1121-2 


Classification of alloys, 785-7 

“ of crystals, 1050-1 

“ of fals, oils and waxes, 678-85 

“ of resins, 686-94 

Clausius-clapeyron equation, 1637 
Cleaning mercury, 1693-4 

“ solutions for glassware, etc., 1692-3 
** solution for pliotography, 1679 

Clyster, definition of, 1665 
Coal, composition and heating value, 754-6 
Cobalt chloride, specific gravity of aqueous 
solutions, 1352 

Cobalt nitrate, specific gravity of aqueous solu- 
tions, 1352 

Coefficient, activity, definition of, 1639 

of compressibility of various liquids 
and solutions, 1596-1600 
** of cubical expansion of ceramic 
materials, 868 

** of cubical expansion of various liq- 
uids and aqueous solutions, 1601-3 
“ of discharge, 836-9 

** of heat expansion of plastics, 699 

“ of linear expansion, 766; 1604 

“ , phenol, 1673 

“ , Stabler’s reaction, 751 

“ , temperature, for electrical resist- 

ance of copper wire, 844 
“ of thermal expansion, 1601-4 

** , uniformity, definition of, 876 

, X-ray, total mass absorption, 1058- 

60 

Cofactor, M 4 

Coins (U.S.), weight of (approximate), 1755 
Coke-base carbon, chemical resistance of, 792-5 
“ “ carbon, physical proi)ertie8 of, 797 

Cold flow of plastics, 701-2 
“ storage temperatures for food, 1384 
Collapse, treatment of, 2 
Colligtttive property, definition of, 1642 
Collegia, definition of, 1665 
Colloid, definition of, 1642 
Cologarithms, M 100 
Color of alkaloids, 654-69 
“ of elements, 56-82 ; 94-9; 154-265 
** of inorganic compounds, 154-265 
“ of minerals, 102-47 
“ of organic compounds, 314-653 
“ films for photography, 1688 

** reaction of sulfuric acid with alkaloids, 
654-69 

“ scale of temperature, 658-61 
Colorimetric analytical reagents, 1131-63 
“ determination of pH, 1120-1 
Combinations, M U 
Combining weight, definition of, 1642 
Combustion constants of gases, 762-5 
“ , heat of, definition of, 1642 

“ , heat of, of coal, 754-6 

“ , heat of, of foods, 722-9 

“ , heat of, of gas, 762-5 

“ , heat of, of various substances, 

1536-46 

Commercial acids and ammonia, concentrations 
of, 1164 

Common fractions, decimal equivalents of, 

M 196 

“ logarithms, M 2; 97 

“ physical chemistry «jquation8, 1632-8 

“ or trade names of chemicals with their 

chemical synonyms and formulas, 
703-20 

Complex numbers, quantities, M 1; 24 
Composit’on of alkaloids, 654-69 
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Composition of alloys, 766-87 

“ of aqueous anti-freeze solutions, 

1360-2 

“ of azeotropes, 1386 

“ of blood, 721 

“ of buffer mixtures, 1118; 1121-2 

** of denatured alcohols, 1697-1704 

“ of representative coals, 754-5 

“ of foods, 722-9 

of manufactured nnd natural 
gases, 762-5 

“ of glucosides, 670-7 

“ of inorganic compounds, 154-265 

“ of heat insulators, 1523-4 

“ of milk from various animals, 734 

“ of minerals, 102-47 

“ of organic compounds, 314-653 

“ of pyrometric cones, 858-61 

“ of urine, 721 

“ of voltaic cells, 1095-6 

“ of i)ublic water supplies, 739-51 

“ of various woods, 752-3 

Compound discount, table of, M 251 
‘ interest, M 6 

“ interest, tables of, M 250 

Compounds, coefficients of cubical expansion, 
1601-3 

“ , heat of combustion of, 1536-46 

, heat of formation of, 1547-73 
“ , heat of fusion of, 1525-30 

“ , heat of vaporization of, 1531-5 

, inorganic, physical constants of, 
154-265 

** , inorganic, solubilities of, in water 

at various temperatures, 1242-55 
“ , organic, physical constants of, 

314-653 

“ , specific heat of, 1495-1517 

Compressibility, dimensional formula, 1710 

“ coefficient, definition of, 1642 

“ coefficients of various i liquids 

and solutions, 1596-1600 
Compressive strength of plastics, 699 
Compton shift at 90 degrees, probable value of, 
1714 

Concave downward, upward, M 40 
Concentrated solution, definition of, 1642 
Concentration, dimensional formula, 1710 

“ of the common laboratory re- 

agents, 1164-72; 1174-5 
“ cell, equation for, 1638 

Concrete, chemical resistance of, 792-5 
Condensation, heat of, definition, 1642 
Conductance, definition of, 1642 

** , electrical, of solutions, equations 

for, 1635-6 

“ , equivalent, of ions, 1399 

Conductivity, dimensional formula, 1710 

“ , electrical, of solutions, equations 

for, 1635-6 

“ , electrical, of solutions and liq- 

uids, 1399-1405 

“ , electrical, of synthetic rubber, 

696 

“ , electrical, units and conversion 

factors, 1716-51 

** , thermal, definition of, 1660 

“ , thermal, of plastics, 699 

** , thermal, of various substances, 

806-7; 1518-24 

Cone, area and volume of, M 14 
Cones, pyrometric, 858-61 
Conic, M 28 

Constant boiling point mixtures, 1386 


Constant, Boltzmann, probable value of, 1714 
“ , calcite structural, probable value of, 

1714 

“ , dielectric, definition of, 1644 

“ , electrical cell, equation for, 1636 

“ , Eotvos, equation for, 1634 

“ , equilibrium, definition of, 1646 

** , equilibrium, equation for, 1637 

“ , Faraday, probable value of, 1713 

“ , gas, definition of, 1648 

“ , gas, probable value of, 1715 

** , gravitational, probable value of. 

1713 

** heat summation, definition of Hess’ 

law of, 1649 

** humidity, solutions for maintaining, 

1412-3 

“ , Planck’s, definition of, 1656 

“ , Planck’s, probable value of, 1713-4 

“ , Rydberg, for hydrogen, probable 

value of, 1714 

“ , Rydberg, for helium, probable value 

of, 1714 

“ , Stefan-Boltzmann, probable value 

of, 1715 

, Van der Waals, 1485-8 
“ , Wien’s displacement, probable value 

of, 1715 

“ proportions, law of, definition of, 

1643 

Constants, table of important, M 127 
“ , critical, for gases, 1492-4 

“ , for gases, van der Waals’, 1485-8 

, ionization, of acids and bases, 1396- 
9 

“ , lattice, of standard crystals, 1057 

** , physical, probable values of, 1713-5 

“ , physical, of alkaloids, 654-69 

“ , physical, of elements, 94-9; 154-265 

” , physical, of radioactive elements, 

100-1 

” , physical, of fats; oil and wax(», 

678-85 

“ , physical, of glucosides, 670-7 

, (ihysical, of inorganic compounds, 
154-265 , 

“ , physical, of organic compounds, 

314-653 

“ of refrigerating gases, 1383 
. Constitutive i)roperty, definition of, 1643 
Construction, materials for, 792-825 
Containers for shipping chemicals, 8-33 
Containers for shipping denatured alcohol, 
1697-1704 

Contrast develoi>er for photography, 1674 
Conversion, degrees, minutes and seconds to 
radians, M 203 

" factor for oxygen to an ideal gas, 

probable value of, 1714 
actors for various units, 1716-51 
fractions to decimal equivalents, 
table, M 196 

of hydrometer scales, 1768-9 
immersion refractometer scale to 
refractive index, 1044 
inches to centimeters for barorae- 
try, 1606 

minutes and seconds to decimal 
parts of a degree, M 197 
minutes to radians, M 203 
of percentages of alcohol, 1374 
pH to E.M.F., 1098-1116 
of pressure units, 1751 
radians to degrees, M 205 
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Conversion seconds to radians, M 203 

, shrinkage in dr^'ing and firing 
ceramic materials, 871-5 
** of specific gravity to density at any 
temperature, 1268 

** of specific gravity in air to in 

vacuo, 1267 

of speed ratings of photographic 
emulsions, 1684 

“ of thermometer scales, 1758 
Cooling batlis, non-aqueous, 1379 
Coordinates, cylindrical, M 33 
“ , geographical, M 3^i 

** , polar, M 25; 3^t 

“ , rectangular, M 25; 33 

** , spherical, M 3^4 

Copper-constantan thermocouple calibration 
table, 846 

Copper equivalent of dextrose, invert sugar, 
lactose, levilose, and maltose, 1224-39 
Copper group, analysis of, 1124-5 

and tin group, separation of, 1125 
“ nitrate, density of aqueous solutions, 
1284 

“ sulfate, density of aqueous solutions, 
1284-6 

“ sulfate for algae treatment, 748-50 
sulfate killing dosage for fish, 746 
“ wire table, 843-4 

Correction to barometer for capillarity, 1608-9 
“ to barometer for temperature, 

1607-11 

“ , barometric, for hydrogen electrode, 

1099 

** , boiling point, for change in baro- 

metric pressure, 849-52 
** , boiling point for pressure, in molec- 

ular weight determination, 1385 
** , capacity of glass vessels, 1173 

** , emergent stem, for liquid-in-glass 

thermometers, 849 

** , temperature, for specific gravity of 

milk, 738 

** for converting specific gravity in 
air to in vacuo, 1267 

** for converting weights in air to in 

vacuo, 1754 

Corrosion and heat-resistant alloys, 776-87 
“ resistant non-metallic materials of 
construction, 792-805 
Cos, M 16; 30 
Cosecant, M 16; 30 
Cosh, M 23 
Cot, M 16 

Cotangent, M 16; 30 
Coth, M 23 

Coulomb, definition of, 1643 

“ , international, probable value of, 1714 

Counter-irritant, definition of, 1665 
Cox chart, 857 

Critical constants of gases, 1488-91 

“ constants of gases, equations for, 1632 
“ constants of refrigerating gases, 1383 
“ constants of various substances, 1418- 

41 

“ point or temperature, definition of, 
1643 

“ pressure, definition of, 1643 
“ pressure of refrigerants, 1383 
“ temperature of refrigerants, 1383 
“ volume, definition of, 1643 
Crystal, definition of, 1643 

Crystal, calcito grating space, probable value of, 
1714 


Crystals, classification of, 1050-1 

, lattice constants of standard, 1057 
, refractive index of, 883-931 
Crystalline form, definition of, 1643 
form of alkaloids, 654-69 
“ form of elements, 94-9; 154-265 

** form of glucosides, 670-7 

form of inorganic compounds, 154- 
265 

“ form of minerals, 102-47 

“ form of organic compounds, 314-653 

“ system, definition of, 1643 
Crystalloluminescence, definition of, 1643 
Csc, M 16; 30 
Cscli, M 23 
Ctn, M 16; 30 
Ctnh, M 23 
Cube, M 13 

^ “ roots, table of, M 206 
Cubes of numbers, table of, M 206 
Cubic equation, solution of, M 7 
form, definition of, 1465 
Cubical expansion of ceramic materials, coeffi- 
^ cients of, 1603 

Cumulative percent, definition of, 876 
Cup, household, capacity of, 1755 
Cupric chloride, density of aqueous solutions, 
1286-7 

Cuprous oxide and coi>per equivalent of dex- 
trose, invert sugar, lactose, levulose, and mal- 
tose. 1224-39 

Curdling point of milk, 737 
Curl, M .96 

Current, dimensional formula, 1710 

“ carrying capacity of copper wire, 843 
“ , electrical, units and conversion fac- 

tors, 1716-51 
Curtate cycloid, M 31 
Curvature, M 

“ , center of, A/ 4/ 

“ , radius of, M 4f 

Curves, equations of, M 26 
Cuts, treatment of, 2 

Cycle or cyclical process, definition of, 1643 
Cyclic, definition of, 1643 
Cycloid, M 13: 31 
“ , curtate, M 31 

“ , prolate, M 31 

Cylinder, M l^t; 35 
Cylindrical coordinates, M 33 


D 

Dalton’s law, definition of, 1643 
Dates of atomic weight changes, 83-6 
“ of <liscovery of the elements, 56-82 
Decimal equivalents of fractions, table of. A# 
196 

“ parts of a degree to minutes and sec- 
onds, table of, M 197 

Deci-normal solutions of salts and other re- 
agents, 1176-7 
Decocta, definition of, 1665 
Decomposition, heat of, definition, 1644 

“ voltage, definition of, 1644 

Decrepitation, definition of, 1644 
Definite integral, approximate value of, M 51 
“ integral, definition of, M 51 
“ integral, fundamental theorems on, 
M 51-2 

“ integral, some applications of, M 52 
“ integrals, table of, M 88 
“ proportions, law of (see constant pro- 
portions), 1643 
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Definition of terms, 1639-71 

** of ceramic terms, 862-4 

“ of pharmaceutical and therapeutic 

terms, 1663-71 

Deflagration, definition of, 1644 
Degree of dissociation, definition of, 1644 
Dei^ees to radians, M i5; W3 
Defiauescenoe, definition of, 1644 
DeMent absorption law, definition, 1656 
DeMoivre’s theorem, M 10 
Demulcent, definition of, 1665 
Denatured alcohol, formulas, properties and 
uses, 1697-1709 
Densities of liquids, 932-1026 

** and volumes, orthobaric, of various 

substances, 1462-75 

Density, see also specific gravity, .... 

“ , M 54 

“ , conversion to specific gravity, 1268 

“ , definition of, 1644 

“ , dimensional formula, 1710 

“ , vapor, definition of, 1661 

“ , vapor, of flammable substances, 34 

“ of air at various temperatures, 1476 
“ of alcohol-water solutions, 1360-9 

“ of calcite, probable value of, 1714 
“ of denatured alcohol, 1696-1704 

“ of the earth, average, probable value 

of. 1714 

** of elements, 94-9; 154-265 

** of pases, critical, 1492-4 

“ of inorganic compounds, 154-265 

“ of heavy liquids, 153 

“ of various liquids (approximate), 

1374-5 

“ of mercury, probable value of, 1714 

“ of mercury, at various temperatures, 

1376-7 

“ of methyl alcohol-water solutions, 

1370-3 


of organic compounds, 314-653 

of oxygen, probable value of, 1714 

of refrigerants, 1383 

of synthetic rubbers, 697 

of various solids and liquids (approxi- 

rnate^ 1374-5 

of solutions, aqueous, 1270-1373 
of steam, 1 452-61 

of water, maximum, probable value of, 
1714 


“ of water, at various temperatures, 

1376-8 

** of various weights, 1754 

** of various woods for pattern making, 
775 

“ unita and conversion factors, 1716-51 

“ units and hydrometers, 1265-6 

Dental anodyne, definition of, 1666 
Dentifricia, definition of, 1666 
Deodorant, definition of, 1666 
Depression of freezing point, equation for, 1635 
“ of freezing p<iint, molecular, 1385 
“ of freezing point, molecular, defini- 
tion, 1644 

“ of vapor pressure, equation for, 
1635 


“ of vapor pressure, molecular, 1385 
Depresso-motor, definition of, 1666 
Derivation of names of elements, 56-82 
Derivative, M 37; 96 
“ , partial, M 7i6 

“ , total, Af 46’ 

Derivatives, table of, M 57-9 
Descartes’ rule, M 10 


Desensitizer for photography, 1679 

Desiccator lid lubricant, 1694 

Desk top dressing, 1696 

Detection of acidic constituents, 1127-9 

Determinants, M 4 

Determination of hydrogen ion concentration, 
1097-1123 

Deuterium, Rydberg constant, probable value 
of, 1714 

Developers for photography, 1674 
Dew point, definition of, 1644 
“ point tables, 1406-7 
Dextrorotatory, definition of, 1644 
Dextrose, cuprous oxide and copper equivalent 
of, 1224-39 

Diamagnetic, definition of, 1644 
Diaphoretic, definition of, 1666 
Diathermanous, definition of, 1644 
Dichlorodifluoromethane for refrigeration, 1383 
Dichloromonofluoromethane for refrigeration, 
1.383 

Dichlorotetrafluoroethane for refrigeration, 
1383 

Dielectric, definition of, 1644 

** constant, definition of, 1644 

“ constant, dimensional formula, 1710 

“ constants of materials of construc- 

tion, 796-8 

“ constants of synthetic rubbers^ 696 

“ strength of plastics, 699 

Dietary standards, 722-3 
Differential calculus, M 37 
“ , definition of, M 40 

Differentiation of vectors, M 96 
Diffusion coefficient, definition, 1644 

** coeflicient, dimensional formula, 1710 
“ of gas and water tlirough synthetic 
rubber; 690 

Digestive acid, definition of, 1666 
** ferment, definition of, 1666 
Dilute solution, definition of, 1644 
Dilution, acids and ammonia to normal solu- 
tions 1164 

“ , heat of, definition, 1644 

“ , Pearson’s square method, 735 

“ table, 1264 

Dimension of wire, AWG gage^ 844 
** of wire, B and S gage, 840 
Dimensional formulas, 1710-2 
DIN speed, comparison with other ratings, 1684 
Diolefin, definition of, 1644 
Direction of cosines, M 54 
Directrix, M 28 
Discharge coefficient, 836-9 
Discount, M 6; 251 
Discovery of elements, 56-82 
Discutient, definition of, 1666 
Disinfectant, definition of, 1666 

“ , phenol coefficients of, 1673 

Dispersion in refraction, 883 
Displacement series of metals, 1094 
Dissociation constants of aculs and bases, 
1396-9 

** , definition of, 1644 

“ , electrolytic, definition of, 1645 

“ , heat of, definition of, 1644 

“ , of gases, equations for, 1633 

Distance between points, M 25; 54 
Distillation, definition of, 1645 
Distribution coefficient, definition of, 1645 
of minerals, 102-47 
Diuretic, definition of, 1666 
Divergence, M 96 
Division of a line segment, Af 26 
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Dodecahedron, M l^t 

Double fluid cells, composition and E.M.F. of. 
1095-6 

Drinking water standards, 750 
Dry and wet bulb readings for hygrometry, 
1406-13 

Dry measure, units and conversion factors. 
1716-51 

Drying oil, definition of, 1645 

Dulong and J’etit’s law, definition of, 1645 

Durand’s rule, M 

Dyes for sensitizing photographic plates, 1684 
Dyestuff intermediates, names and formulas of, 
703-20 

E 

c, definition of, M 38 

Earth, average density of, probable value of, 
1714 

“ , rare, definition of, 1657 

Ecbolic, definition of, 1666 
Eccentricity, M ^28-9 
Effective rate, M 6 

“ size, definition of, 876 

Efflorescence, definition of, 1645 
Effusion, law of, 1648 

“ of gases, equations for, 1632-.3 
Einstein photochemical equivalence law, defini- 
tion, 1656 

Elasticity, modulus of, definition, 1653 
“ , modulus of, of plastics, 699 

Electrical cell, definition of, 1642 

“ conductivity of solutioiKS and liquids, 

1399-1405 

** C/qiiivalenl of heat, probable value of, 

1713; 1714 

“ inductivity, dimensional formula. 

1710 

polarity, indicators for. 1696 
“ properties of plastics, 802-5 

“ properties of synthetic rubbers, 696 

** properties of solutions, equations for, 

1635-6 

“ properties of wire, 840-4 

“ resistivity of elements, 94-9 

** , resistivity of plastics, 699 

“ units and conversion factors, 1716-51 

Electrochemical equivalent., definition of, 1645 
“ equivalent of iodine, probable 

value of, 1714 

“ equivalent of silver, probable 

value of, 1714 

Electrode, definition of, 1645 

“ potential, definition of, 1645 

“ potentials, 1093-4 

“ potentials for qiiinhydrone, 1104 

Electrodes, calomel, hydrogen, quinhydrono, 
antimony, etc., 1097-1123 
Electroluminescence, definition of, 1645 
Electrolysis, definition of, 1645 

“ , hydrogen, charge in one gram, 

probable value of, 1714 
Electrolyte, definition of, 1645 
Electrolytic dissociation theory, definition of, 
1645 

Electromagnetic system, units, 1710 
Electrometric determination of hydrogen lou 
concentration, 1097-1123 
Electromotive force (E.M.F.), definition of, 
1645 

“ force, equations for, 1638 

“ force of voltaic cells, 1095-6 

“ series of metals, 1094 


Electron, definition of, 1645 

, atomic weight, probable value of, 
1714 

, mass of, probable value of, 1715 
theory, definition of, 1645 
Electronic charge, probable value of, 171.3 

charge, specific, probable value of 
1713 

Electrostatic system, units, 1710 
Elements, relative abundance of. 56-82 

, atomic numbers and weight (see also 
inside back cover), 6-7; 83-92 
, crystalliae form of, 94-9; 154-265 
, description of, 56-82 
‘‘ in foods., 722-3 

, French names for, 56-82 
, fusion, latent heat of, 94-9; 1525-6 
, German names for, 56-82 
, isotopes of, 87-92 

, average and half life of radioactive, 
100-1 

, mass numbers of, 87-92 
, melting and boiling point.s of, 94-9; 
154-265 

, occ.urrenco of, 56-82 
, period i<! arrangement of, 52-5 
“ , physical constants of, 94-9; 154-265 

“ , prices of, 56-82 

“ , qualitative tests for, 1124-63 

“ , radioactive, 100-1 

“ , specific heat of, 1495-1517 

“ , spectra of, 1069-92 

“ , surface tension of, 94-9; 1573-4 

, symbols, aloinii’, weights and num- 
bers, valence of, 6-7 ; 54-5 
“ , synonyms of, 86 

“ , tliermal expansion of, 94-9; 1603 

“ , vaporization, latent heat of, 94-9; 

1531-5 

Elementary geometry. Mil 
Elevation of boiling point, equation for, 1635 
“ of boiling point, molal, didiiiiLion, 
1641 

“ of boiling point, molecular, 1385 
Elixira, definition of, 1666 
Ellipse, M 13; 28 
Ellipsoid, M 15; 35 

Elliptic integrals, values of complete, M 203 
Elongation, definition of. 1646 
“ of cast metals, 774-5 

“ of synthetic rubber, 697 

Emergent stem correction for thermometers, 
849 

Emetic, dclinition of, 1666 
E.M.F., dclinition of. 1645 
“ , equations for, 1638 

“ of voltaic cells, 1095-6 
Emmenagogue, definition of, 1666 
Emollient, definition of, 1666 
Emplastru, definition of, 1066 
Einulsa, definition of, 1667 
Emulsion, definition of, 1646 
“ , photographic, 1685-8 

Enamels, chemical resistance of, 792-5 
Enameled steel, physical proyierties of, 796 
End iKJint, definition of, 1646 
End points and intervals of pyroinetric cones, 
858-61 

Euemata, definition of, 1667 
Energy, dimensional formula, 1710 
“ , free, dehnition of, 1647 

** , free, of comiiounds, 1568-73 

** , kinetic, definition of, 1651 

“ , molecular surface, equation for, 1634 
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Energy, potential, definition of, 1656 

“ in calories per mole for one aba-volt- 
electron per mole, probable value of, 
1715 

“ in ergs of one abs-volt-electron, prob- 
able value of, 1714 

“ units and conversion factors, 1716-51 
Engler viscosity, conversion to other scales, 
1771 

English units and conversion factors, 1716-51 
Entropy, definition of, 1646 
“ of ammonia, 1442 

“ of steam, 1452-61 

Enzyme, definition of, 1646 
Eotvos constant, equation for, 1634 
Epicycloid, M 32 
Epispastic, definition of, 1667 
Equation of circle, M 27 
“ of ellipse, M 28 

“ of hyperbola, M 29 

“ of locus, M 26 

“ of nth degree, M 9 

“ of normal, M 39 

“ of parabola, M 28 

“ of straight line, M 27; 35 

“ of tangent, M 39; 47 

** , thermochemical, definition of, 1660 

Equations and equivalents for volumetric anal- 
ysis, 1179-94 

“ , method for balancing, 1178 

“ , physical chemistry, 1632-8 

“ , solution of, M 7; 20 

Equilibrium, definition of, 1646 

“ constant, equation for, 1637 

“ constant of acids and bases, 

1396-9 

Equivalent conductance of ions, 1399 

“ , cuprous oxide and copper, of dex- 

trose, invert sugar, lactose, levu- 
lose, and maltose, 1224-39 
, electrical, of heat, probable vahie 
of, 1713; 1714 

** , electrochemical, definition of, 1645 

“ , electrochemical, of iodine, probable 

value of, 1714 

** , electrochemical, of silver, probable 

value of, 1714 

** , hydrogen, of salts and other re- 

agents, 1176-7 

** , mechanical, of heat, definition of, 

1652 

“ , mechanical, of heat, probable value 

of, 1713; 1714 

“ weight, definition of, 1646 

“ weight, ceramic, 878-82 

Equivalents and equations for volumetric 
analysis, 1179-94 
Errhine, definition of, 1667 
Esbach’s reagent for estimation of proteins, 
1167 

£^harotic, definition of, 1667 
Eschka’s mixture for sulfur in coal, 1167 
Essential oil, definition of, 1646 
Ester, definition of, 1646 
“ number, definition of, 1647 
“ number of resins, 686-94 
Etching solutions for alloys, 788-91 
Ethane, solubility in water at various tempera- 
tures, 1257 

Ethyl alcohol, conversion of percentages, 1374 
“ alcohol, refractometer readings of, 1038- 
43; 1373-4 

** alcohol, specific gravity of aqueous solu- 
tions, 1360-9 


Ethyl bromide, physiological response to, 1672 
“ chloride, physiological response to, 1672 

“ chloride, for refrigeration, 1383 

Ethylene, poisoning, treatment of, 4 

, solubility in water at various temper- 
atures, 1257 

“ glycol-water solutions, freezing point 
of, 1380 

Ettinghausen effect coefficient, dimensional 
formula, 1710 

Etymology of the names of the elements, 56-82 
Eutectic temperatures of freezing mixtures, 
1379 

Excito-motor, definition of, 1667 
Exfoliation, definition of, 1647 
Expansion, coefficients of cubical, 1601-3 
, coefficients of linear, 1604 
, thermal, definition of, 1660 
, thermal, of alloys, 766-73 
“ , thermal, of elements, 94-9; 1603 

, thermal, of materials of construc- 
tion, 796-805 

and factors, formulas, M 2 
Expectorant, definition of, 1667 
Explanation of mathematical tables, M 97 
of use of logarithms, M 97 
Explosive, definition of, 1647 

limits of flammable substances, 34- 
51 

Exponential curve, M 30 

functions, logarithms of, table, 
M 2^0 

“ series, M 44-5 
Exponents, M 1 
Extracts, definition of, 1667 

F 

“F 11, 21, 114" for refrigeration, 1383 
Factor, definition of, 1647 

of proportionality, M 3 
“ for converting oxygen to an ideal gas, 
probable value of, 1714 
Factors and expansions, formulas, M 2 

for conversion of various units. 
1716-51 

for conversion of air weight to in 
vacuo, 1754 

“ , gravimetric, and their logarithms, 

1202-23 

for interconverting Saybolt, Redwocxl 
and Engler viscosimeter readings, 1771 
“ for reducing gas volumes to standard 
conditions, 1756-7 

“ , volumetric, and their logarithms, 

1195-1201 
Factorial n, M 2 

Fahrei^eit to Centigrade temperature con- 
^ version table, 1759-67 
Faraday constant, probable value of, 1713 
Faraday’s laws of electrolysis, definitions of, 
1647 

Fat, definition of, 1647 
” content of foods, 722-9 
Fats, oils and waxes, constants of, 678-85 
Febrifuge, definition of, 1667 
Fehling’s solution for sugar estimation, 1167 
Ferment, definition of, 1667 
Ferric ammonium sulfate, specific gravity of 
aqueous solutions, 1353 
** chloride, density of aqueous solutions, 
1287-8 

“ nitrate, density of aqueous solutions* 
1289-90 
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Ferric sulfate, density of aqueous solutions, 
1290-1 

Ferrous ammonium sulfate, specific gravity of 
aqueous solutions, 1353 
** sulfate, density of aqueous solutions, 
1291 

Fiber content of foods, 722-9 
“ , vulcanized, physical proj^rties of, 797 

Field intensity magnetic, dimensional formula, 
1710 

“ strength electrical, dimensional formula, 
1710 

Film, photographic, 1685-8 
Filter factors for photographic films, 1685-8 
Filters, heat, 1696 
“ , X-ray, 1056 

Fine structure constant, probable value of. 1715 
Fire extinguishers for flammable substances, 34 
“ hazards from chemicals, 8-33 
First aid for accidents, 1-5 
Fish, killing dosage of copper sulfate for, 746 
Five-place logarithms, M 105 
Fixed carbon, definition of, 1647 
“ investment, M 7 
“ oil, definition of, 1647 

points for thermometer calibration, 847-9 
Fixing solutions for photography, 1677 
Flame temperatures, 757-60 
“ tests for elements, 1130 
Flammability’ of plastics, 702 
Flammable liquids, gases, and solids, 34-51 
Flash point of flammable substances, 34-51 
Flasks, glass, true capacity of, 1173 
Flexural strength of plastics, 699 
Flow measurement in pipes, 836-9 

units and contersion factors, 1716-51 
“ of water in cast iron pipe, 825-33 
Fluid, definition of, 1647 
Fluidextracta, definition of, 1667 
Fluidity, dimensional formula, 1710 
Fluorescence, 1061-8 

“ , definition of, 1647 

“ , laws of, 1655-6 

Fluorinated compounds for refrigeration, 1383 
Fluosilicic acid, density of aqueous solutions, 
1297 

Flux of induction, dimensional formula, 1710 
** luminous, dimensional formula, 1710 
Focus, M 28; 29 

Folia’s mixture for uric acid, 1167 
Food, definition of, 1667 
“ , cold storage temperature for, 1384 

“ , comp^tion and use of, 722-9 
“ , specific and latent heat of, 1384 
Force, M 56 

“ , dimensional formula, 1710 

“ , electromotive (E.M.F.), definition of, 

1645 

“ , electromotive (E.M.F.), equations. 1638 

“ units and conversion factors, 1716-51 
Form, crystalline, definition of, 1643 
“ and color of alkaloids, 654-69 
** and color of olements, 94-9; 154-265 
“ and color of ^lucosides, 670-7 
“ and color of inorganic compounds, 154- 
265 

and color of minerals, 102-47 
’■ and color of organic compounds, 314-653 
Formation, heat of, definition of, 1647 

“ , heat of, of organic and inorganic 

compounds, 1547-73 

Formic acid, density of aqueous solutions, 
1291-3 

Formula index of organic compounds, 287-307 


Formula index of organic liquids, 1027-35 
“ weight, definition of, 1^7 

“ weights of elements, 154-265 

weights of inorganic compounds, 154- 
265 

weights of organic compounds, 314- 
653 

Formulas, dimensional, 1710-2 
“ of alkaloids, 654-69 

of glucosides, 670-7 

II of inorganic compounds, 154-265 

II of organic compounds. 314-653 

of organic radicals, 282-6 
for calculating properties of ceramic 
materials, 869-75 

*1 for denatured alcohol, 1696-1704 

“ and names of ceramic materials, 

864-6 

and trade names of chemicals, 703- 
20 

and trade names of dyestuff inter- 
mediates, 703-20 

Four-place anti-logarithms, table of, M 268 
“ logarithms, table of, M 266 
Fourier series, M 9.1 
Fraction, mol, definition of, 1653 
Fractions, decimal equivalents of, table of. 
M 196 

“ , partial, M 57 

Fraunhofer designation of spectrum lines, 883 
Free energy, definition of, lo47 
“ energy, equation for, 1637 
** energy, and heats of formation of com- 
ipounds, 1568-73 

Freezing point, definition of, 1648 

“ point lowering, equation for, 1635 
“ point, molecular depression of, 1385 
** point of aqueous anti-freoze solutions, 

1380-2 

** mixtures and cooling bathr, 1379 
Freon for refrigeration, 1383 
Frequenev, dimensional formula, 1711 
Freundlich’s isotherm, equations for, 1633 
Friction, dimensional formula, 1711 
Froehde^s reagent for alkaloidjs and glucosides, 
1167 

Frustrum of pyramid or cone, M iU 
Fuels, heat value of, 754-6; 762-5 
Function, definition of, M 37 
Functions of angles, M 16 

“ , anti-hyperbolic, M 2h 

** , anti-trigonometric, M 19 

“ , exponential, table of, M 24d 

“ and use of foods, 722-9 
** , hyperbolic, M 23 

“ , hyfMjrbolic, table of, M 

“ , inverse, M 19 

** , inverse, hyperbolic, M 2U 

“ , trigonometric, formulas, Af 17-9; 22 

, trigonometric, in a right-angled 
triangle, M 21 

** , trigonometric, of various angles, 

M 17 

** , trigonometric, signs and limits of 

value, Af 17 

Functional notation, M 37 
Fundamental identities, Af 18 
Fused salts, surface tensions of, 1573-4 
Fusibility of minerals, 102-47 

“ , Von Kobell’s and Penfield’s scales 

of. 103 

Fusing point and composition of pyrometric 
cones, 858-61 

Fusion, latent heat of, definition of, 1648 
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Fusion, latent heat of, of various substances, 
94-9; 1383; 1525-30 

G 

Galactagogue, definition of, 1667 
Galvanic cell, definition of, 1642 
Gamma functions, M 80; 2^/9 

“ radiation, defmition of, 1648 
Gargarisraata, definition of, 1667 
Gas constant, definition of, 1648 
“ constant, probable value of, 1715 
“ , definition of, 164*8 
“ , kinetic theory of, definition of, 1651 

, factors for reducing to standard condi- 
tions, 1756-7 

** flames, temperatures of, 757-60 
“ , flow of, in ipipos, 834-5 
“ , fierfect, definition of, 1655 
“ , poisoning, treatment of, 4 
“ , volume of a perfect (ideal), probable value 
of, 1713 

" volume faetprs for reduction to standard 
conditions, 1756-7 

Gases, combustion constants of, 762-5 
" , critical constants of, 1418-39; 1492-4 

“ and vapors, density of, 1462-75 
“ , equations for, 1 632-3 

“ , heal conductivity of, 1522 

“ , ignition temperatures of, 761 

“ , inflammability limits of, 761 

“ , natural and manufactured, 762-5 

“ , physiological response to various, 1672 
“ for refrigerants, 1383 

, solubilities in water at various tempera- 
tures, 1256-8 

“ , specific heat of, 1488-91 

, Van der Waals’ constants for, 1485-8 
“ , viscosity of, 1588-91 

Gasoline, physiological response to, 1672 
(jauss, international, probable value of, 1714 
Gay-Lussac’s law, dennition of, 1648 
(jems, fluorescent, 1061-8 
Geographical coordinates, M 54 
Geometric mean, M 3 

“ progression, M 3 
Geometry, analytic, M 25 
“ , plane, M 11 

“ , solid analytic, M 33 

“ , solid, M /4 

Germicide, definition of, 1667 
Gerniicides, phenol coefficients of, 1673 
Gibb’s adsorption equation for liquids, 1634 
“ phase rule, definition of, 1648 

Gladstone and Dale formula, 1045 
Glass, chemical resistance <^)f, 792-5 
Glass electrode, 1105-16 

hysical properties of, 796 
ned steel, physical propertitjs of, 796 
and porcelain, permanent marking on, 
1691-2 

** vessels, true capacity of, 1173 
Glucose, cuprous oxide and copper equivalent 
of, 1224-39 

“ reduction values in blood, 1240-1 
Glucoside, definition of, 1648 
Glucosides, physical constants of, 670-7 
Glycerita, definition of, 1667 
Glyj^rol, density of aqueous solutions, 1293-5 
, refractive index of aqueous solutions, 
1037 

“ , viscosities of aqueous solutions, 1595 

** -water solutions, freezing points of, 
1380 


Gold chloride, specific gravity of aqueous solu- 
tions, 1351 

“ weights, density of, 1754 
Gradient, M 96 

Graham’s law of effusion, definition of, 1648 
“ law for gases, 1633 
Gram-atomic weight, definition of, 1648 
“ -molecular weight, definition of, 1648 
Grating space, calcite, probable value of, 1714 
Gravimetric factor, definition of, 1648 

** factors and their logarithms, 
1202-23 

Gravitational constant, probable value of, 1713 
Gravity, acceleration of, probable value of, 
1714 

** corrections for barometers, 1612-4 

“ , specific, definition of, 1660 

“ values at various stations, 1615-22 
Greek alphabet, M 271 
Green’s theorem, M 96 
Grotthus, law of, 1648 

“ -Draper law, definition of, 1655 
Ground water, 740-3 
Group boiling point numbers, 853 
Guldberg and Waage, law of, 1648 
Gum, definition of, 1649 
Gums and resins, properties of, 686-94 
“ and resins, solvents for, 1262-3 
Gunzberg’s reagent for hydrochloric acid in 
gastric juice, 1168 

H 

H and D speed, comparison with other ratings, 
1684 

Ilagedorn and Jensen’s method for glucose in 
blood, 1240-1 

Hager’s reagent for alkaloids, 1168 
Half life, definition of, 1649 
Hall effect coefiicient, dimensional formula, 
1711 

Hammond’s sugar reducing values, 1232 
Hanus solution for iodine numbers, 1168 
Hardener for photography, 1677 
Hardness, brinell, definition of, 1641 

“ , Moh’s scale of and working scale 

of, 102 

” of materials of construction, 796-805 

“ of minerals, 102-47 

“ of plastics, 702 

“ of water, 739-51 

of water, definition of, 1649 
Harmonic mean, M 4 

“ progression, M 3 
Hazardous chemicals, 8-33 
Head, loss of, definition, 1652 
Heat capacity, definition of, 1649 
‘‘ capacity of calcium chloride brines, 1382 
“ conductivity of various substances, 806- 
7; 1518-24 

“ , dimensional formula, 1711 
“ , electrical equivalent of, probable value 
of, 1713; 1714 

** expansion, coefficient, of plastics, 699 
“ filters, solutions for, 1696 
“ insulators, composition of, 1523-4 

“ insulators, heat conductivity of, 1523-4 

insulators^ physical and thermal proper- 
ties of, 806-9 

“ , mechanical equivalent of, definition of, 
1652 

“ , mechanical equivalent of, probable value 
of, 1713; 1714 
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Heat quantity, definition (see caloric), 1641 
“ -resistant alloys, 776-87 
“ , specific, definition of, 1660 
“ , specific, of calcium chloride brines, 1382 
“ , specific, of elements, compounds and 

various substances, 1495-1517 
“ , s[>ecific, of foods, 1384 
“ , specific, of gases and vapors, 1488-91 
“ , sjMJcific, of mercury and water at various 

temperatures, 1517 
“ , specific, of plastics, 699 
“ summation, Hess’ law of, 1649 
“ , theorem, Nerust, equation for, 1637 

“ units and conversion factors, 1716-51 
“ of absorption, definition, 1639 
of combustion, definition of, 1642 
** of combustion of coal, 754-6 
** of combustion of gases, 762-5 
“ of combustion of various substances, 

1536-46 

“ of condensation, definition of, 1642 
** conductivity of various substances, 

1518-24 

“ of decomposition, definition of, 1644 
“ of dilution, definition of, 1644 
“ of dissociation, definition of, 1644 
** of evai>oration of ammonia, 1442 
“ of formation, definition of, 1647 
** of formation of organic and inorganic 
compounds, 1547-73 
** of fusion, definition of, 1648 
“ of fusion of various substances, 94-9; 
1383; 1525-30 

“ of hydration, definition of, 1650 
of ionization, definition of, 1650 
“ of liquefaction, definition of, 1651 
“ of neutralization, definition of, 1653 
“ of oxidation, definition of, 1654 
“ of reaction, definition of, 1658 
** of solution, definition of, 1659 
“ of solution of various compounds, 1477- 
85 

** of sublimation, definition of, 1660 
** of vaporization, definition of, 1661 
** of vaporization, equations for, 1635 
“ of vaporization of elements and com- 
pounds, 94-9; 1383; 1531-5 
** of vaporization of refrigerating gases, 
1383 

Heavy liquids for mineralogical analyses, 153 
llehner number, definition of, 1649 

“ number of fats, oils and waxes, 680-5 
Helium, Rydberg constant for, probable value 
of, 1714 

Hematinic, definition of, 1667 
Hemostatic, definition of, 1667 
Henry, international, probable value of, 1714 
Henry e law, definition of, 1649 
Hess’ law of heat summation, definition of, 1649 
Heterocyclic, definition of, 1649 
Hexagonal system, definition of, 1649 
Hexahedron, M 
Homocyclic, definition of, 1650 
Honey, definition of, 1667 
Hormone, definition of, 1667 
Household units of capacity, approximate 
values of, 1755 
Humidity, definition of, 1650 
“ tables, 1406-13 
Hydragogue, definition of, 1667 
Hydration, heat of, definition, 1650 
Hydrazine, specific gravity of aqueous solu- 
tions, 1356 


Hydriodic acid, refractive index of aqueous 
solutions, 1036 

acid, specific gravity of aqueous 
solutions, 1354 

Hydrobromic acid, refractive index of aqueous 
solutions, 1036 

acid, specific gravity of aqueous 
solutions, 1353 

Hydrocarbon, definition of, 1650 
Hydrochloric acid, refractive index of aqueous 
solutions, 1036 

acid, density of aqueous solu- 
tions, 1295-7 

Hydrocyanic acid, density of aqueous solutions. 
1297 

Hydrofluoric acid, specific gravity of aqueous 
solutions, 1354 

Ilydrofluosilicic acid, density of aqueous solu- 
tions, 1297-8 

Hydrogen atom, mass of, probable value of, 
1715 

chloride, physiological response to, 
1672 

cyanide, physiological response to, 
1672 

“ cyanide, poisoning, treatment of, 4 

“ electrode, 1101-3 

** , electrolysis, charge in one gram, 

probable value of, 1714 
“ equivalent of salts and other re- 
agents, 1176-7 

“ ion concentration, definition of, 1650 

“ ion concentration, determination of, 

1097-1123 

** ion concentration range for indica- 

tors, 1119; 1123 

** ion concentration-voltage relation, 

chart, 1098 

** I>eroxide, specific gravity of aqueous 

solutions, 1354 

** , Rydberg constant for, probable 

value of, 1714 

** solubility in water at various tem- 

peratures, 1257 

** sulfide, physiological resxmnse to, 

1672 

** sulfide, poisoning, treatment of, 4 

“ sulfide, solubili ty in water at various 

temperatures, 1258 

Hydrolytic properties of glucosides, 670-7 
Hydrometer, definition of, 1650 

“ conversion tables, 1768-9 

Hydrometers, various, relation between various 
scales, 1265-6 

Hydroxylamine, specific gravity of aqueous 
solutions, 1357 

Hygrometers and hygrometry, 1406-13 
Hygroscopic, definition of, 1650 
Hyi>erbola, Af 2.9 
Hyperbolic functions, Af 2.? 

“ functions of complex quantities, 
A4 24 

“ functions, logarithms of, table, 
M 240 

“ functions, table of, M 2U0 
“ paraboloid, M 36 
Hypnotic, definition of, 1667 
Hypo, density of aqueous solutions, 1330-2 
fixing baths for photography, 1677 
Hypocycloid, Af 32 
Hypodermic, definition of, 1667 
Hypothesis, Avogadro’s, definition of, 1641 
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I 

loe, density of, 261; 1375 

“ , vapor pressure at various temperatures, 
1447-8 

“ cream ingredients, 735 
“ point, probable value of, 1713 
Icosahedron, M l^t 

Ignition temperatures of flammable substances, 
34-51 

“ ^ temperatures of gases, 761 
Illumination, dimensional formula, 1711 
Immerson refractometer readings of methyl 
alcohol and ethyl alcohol, 1 373-4 
“ refractometer scale conversion to 
true index, 1044 
Impact strength of plastics, 699 
Im^rtant constants, table of, M i 27 
Incnes to centimeters, conversion table for 
barometry, 1606 
Increment, M 37 

Indefinite integral, definition of, M 47 
Indeterminate forms, evaluation of, M 42 
Index of organic compounds by formula, 287- 
307 

** of organic liquid compounds by formula, 
1027-35 

** of refraction, 883-1046 
“ of refraction, calculation of, 1 045-6 

of refraction conversion to immersion 
scale, 1044 

“ of refraction, definition of, 1658 
“ of refraction, equation of, 1045; 1635 
“ of refraction of aqueous acid solutions, 
1036 

“ of refraction of aqueous alcohol solutions, 
1038-43; 1373 

“ of refraction of aqueous glycerol solu- 
tions, 1037 

“ of refraction of fats, oils and waxes, 680- 
5 

“ of refraction, liquids for immersion meth- 
ods, 1047-8 

“ of refraction of minerals, 102-47; 883-931 
“ of refraction of synthetic rubbers, 697 
“ of refraction of water, 1036 
Indicator, definition of, 1650 

“ (acid-base) chart, 1123 
Indicators, acid-base, 1119-23 

“ for electrical polarity, 1696 
Inductance, dimensional formula, 1711 

units and conversion factors, 
1716-51 

Inductivity, dimensional formula, 1711 
Industrial use of natural waters, 740-3 
Infinite series, M 7f3 
Inflammability limits of gases, 761 
Inflection, points of, M 7t0 
Infra-red, dyes for sensitizing photographic 
plates for, 1684 

Infra-red photographic emulsions, 1688 
Infusa, definition of, 1667 

Ink for marking glass and porcelain, 1691-2 
“ remover, 1693 

Inorganic aqueous solutions, surface tensions 
of, 1578-9 

compounds, coefficients of cubical 
expansion of, 1601-3 

“ compounds, fluorescence of, 1061-8 

“ compounds, free energies of, 1568-73 

** compounds, heats of formation of, 
1547-73 

“ compounds, heats of fusion of, 1525- 

6 


Inorganic compounds, heats of vaporization of, 
1531-5 

“ compounds, physical constants of, 

154-265 

** compounds, solubilities of, in water 

at various temjieratures, 1242-55 
“ , definition of, 1650 

Insoluble fatty acids, constants of, 680-5 
Insulation, heat, of plastics, 702 
Insulators, heat, properties of, 1523-4 
Integral calculus, M 47 

“ , definite, definition of, M 51 

“ , indefinite, definition of, M 47 

Integrals, definite, M 51 

“ , definite, table of integrals, M 88 

“ , fundamental theorems on, M 45; 51 

“ , improper, M 51-2 

“ , short table of, M 45 

“ , table of, M 45; 57; 59 

Integration by parts, M 59 

“ of irrational functions, M 58 

“ of rational functions, M 57 

“ of trigonometric functions, M 59 

Intensifier for photography, 1678 
Intensity, dimensional formula, 1711 

“ of spectra lines of the elements, 1087 
Interatomic distances, 92-3 

“ distance, definition of, 1640 

Interest, compound, table of. A# 250 

** , formulas and tables for computation 

of, M 6-7 

Intcrfacial tensions, 1582 
Intermediates, dyestuff, 703-20 
International atomic weights (see also inside 
of back cover), 6-7 

“ table of radioactive elements, 

100-1 

** table of stable isotopes, 87-92 

Interpolation, M 99; 27i9 
Interval of convergence, M 45 
Intumescence, definition of, 1650 
Inverse functions, M 19; 2^ 

Inversion table for silica, 867 
Invert sugar, cuprous oxide and copper equiva- 
lent of, 1224-31 
Involute, M 32 

Iodic acid, refractive index of aqueous solu- 
tions, 1036 

“ ** , specific gravity of aqueous solutions, 

1354 

lodimetry, primary standards for volumetric, 
1201 

Iodine, electrochemical equivalent of, probable 
value of, 1714 

“ number, definition of, 1650 
“ number of fats, oils, and waxes, 678-81 
“ number of insoluble fatty acids, 680-5 
numbe^ of resins, 686-94 
** poisoning, treatment of, 4 

“ tincture of, preparation of, 1172 

Ion, definition of, 1650 
“ product constant, table, 1259-61 
Ionic mobility, dimensional formula, 1711 
** radius, definition of, 1650 
Ions, effective radii of, 92-3 
“ , equivalent conductance of, 1399 
Ionization constant, definition of, 1650 

“ constants of acids and bases, 

1396-9 

“ , heat of, definition, 1650 

“ theory, definition of, 1651 

Iron content of foods, 722-9 
** ammonium sulfate, specific gravity of 

aqueous solutions, 1353 
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Iron chloride, density of aqueous solutions 
1287-8 

-constantan thermocouple calibration, ta- 
ble, 846 

“ ^oup, analysis of, 1 125-6 
“ nitrate, density of aqueous solutions, 

1289- 90 

“ pipe, Brigg’s standard gage for, 825 
pipe, weights and thicknesses, 810-21 
“ sulfate, density of aqueous solutions, 

1290- 1 

Irritant, definition of, 1667 

Isochore, equation for Van’t Hoff’s, 1637 

“ , reaction or Van’t Hoff, definition of, 

1657 

Isocyclic, definition of, 1651 
Isometric i^stem, definition of, 1651 
Isotherm, Freundlich’s, equations for, 1633 
Isotopes, abundance of, 87-92 
“ , definition of, 1651 

“ , table of, 87-92 

Isotropic crystals for determining refractive 
index, 1047 

“ crystals, refractive index of, 884-6 
Izod, definition of, 1651 

J 

Juice, definition of, 1668 

Joule, international, probable value of, 1714 
Journals, chemical, year and volume number, 
1772-5 

K 

k. Eotvos, 1575-7; 1634 
K series. X-ray emission spectra of, 1052-3 
Ketone, definition of, 1651 

Killing dosage of copper sulfate for fish, 746 
“ dosage of various gases and vapors, 
1672 

Kilograms, kilometers, kilowatts, etc., conver- 
sion into other units, 1716-51 
Kinematic viscosity, definition of, 1583 
Kinetic energy, definition of, 1651 

“ theory of gases, definition of, 1651 
King’s fluid for algae preservative, 1696 
Kinney method for calculation of boiling points 
of compounds, 853 
von Kobell’s scale of fusibility, 103 
Konseal, definition of, 1668 

L 

L series. X-ray emission spectra of, 1054-7 
Labels for shipping fiainmable substances, 34 
Laboratory arts and recipes, 1689-96 

** solutions, general reagents and 
SF^cial solutions, 1164-72 
Lacquer solution for laboratory use, 1695 
Lactometer scale conversions, table of, 1770 
Lactose, cuprous oxide and copper equivalent 
of, 1224-31 

Lantern slides, developer for, 1676 
Lanthanum nitrate, specific gravity of aqueous 
solutions, 1355 

Large calorie, definition of, 1641 
Latent and specific heat of foods, 1384 

“ heat of fusion or vaporization, defini- 
tion, 1651 

” heat of fusion of various substances, 
94-9; 1385; 1525-30 

** heat of Vaporization, definition of, lo51 
“ heat of vaporization of various sub- 
stances, 94-9; 1383; 1385; 1531-5 


Latitude of various statioi^ 1615-22 

-gravity correction for barometers, 
1612-3 

Lattice, tlelinition of, 1651 

constants of standard crystals, 1057 
Latus rectum, M 28~9 
Law, Boyle’s, definition of, 1641 

, Bunsen-Hoscoe, definition of, 1656 
‘‘ , Charles’, definition of, 1642 

of constant proportions, definition of. 
1643 

of cosines, M 20 
‘‘ , Dalton’s, definition of, 1643 
“ , DeMent absorption, definition of, 1656 
‘‘ , Dulong and Petit’s, definition of, 1645 
of exponents, M i 

, Einstein photochemical equivalence, defi- 
nition of, 1656 

, Faraday’s, for electrolysis, definition of. 
1647 

, Gay-Lussac’s, definition of, 1648 
“ , Graham’s, definition of, 1648 

, Grotthuss-Draper, definition of, 1655 
, Henry’s, definition of, 1649 
, Hess’, heat summation, definition of, 1649 
“ of logarithms, M 2; 97 

of mass action, definition of, 1652 
‘‘ of mean, M i'i2 

, periodic, definition of, 1655 
“ of Hamsay and Young, equations for, 
1634 

, Raoult’s, definition of, 1657 
, Raoult’s, equations for, 1635 
“ of sines, M 20 

“ , Stoke’s emission, definition of, 1656 
“ of tangents, M 20 
“ of thermodynamics, definitions of, 1660 
“ of thermodynamics, equations for, 1636 
Laxative, definition of, 1668 
Lead acetate, specific gravity of aqueous soln- 
tions, 1358 

“ nitrate, specific gravity of aqueous solu- 
tions, 1358 

“ , poisoning, treatment of, 4 
LeChatelier-Braun principle, definition of, 1651 
Leduc efiTect coefficient, dimensional formula, 
1711 

Lemniscate, M 33 
Length of arc, M 12-3; U1; 52 
“ of arc of catenary, M 31 
“ of arc of cycloid, M 31 
“ of circular arcs. Mil 
** units and conversion factors, 1716-51 
Levorotatory , definition of, 1651 
Life, average, definition of, 1641 
“ , half, definition of, 1649 
“ hazard of chemicals, 8-33 
Light, velocity of, probable value of, 1713 
Lignin, definition of, 1651 
Line, equation of, M 27; 35 
“ , slope of, M 25 
Lines, M 27; 3^ 

“ , Fraunhofer designation of, 883 

“ of spectrum used in refractive index, 883 
Linear equations, M 5 

“ expansion, coeflicients of, 1604 
Linimcnta, definition of, 1668 
Liquefaction, definition of, 1651 

" , heat of, definition, 1651 

Liquid, definition of, 1651 

crystal, definition of, 1652 
** 'ueasure units and conversion factors, 
1716-51 
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Liquid mixtures for determining refractive 
index, 1047 

“ standards for determining refractive 

index, 1048 

Liquids and solutions, heat conductivity of, 
1520-1 

** , cdellicients of compressibility of, 

1596-1600 

** Beilstein Handbuch references for, 
314-653. 932-1026 

** , coefficients of cubical expansion of, 

1601-3 

“ , densities of, 932-1026 

•* , density of various (approximate), 

1374-5 

, electrical conductivity of, 1403-4 
** , equations for, 1633-5 

“ , flammable, 34-51 

“ , heavy, for mineralogical analyses, 153 

** , refractive index of, 932-1026 

“ , refractive index, calculation of, 1045 

“ , surface tensions of, 1575-7 

, swelling of synthetic rubber by, 697 
** , viscosity of various, 1583-8 

Liquores, definition of, 1668 
Liter, probable value of. 1713 
Lithium bromide, spiecific gravity of aqueous 
solutions. 1355 

“ chloride, specific gravity of aqueous 
solutions, 1355 

** hydroxide, specific gravity of aqueous 
solutions, 1356 

“ iodide, specific gravity of aqueous 

solutions, 1355 

** nitrate, specific gravity of aqueous 

solutions, 1355 

** sulfate, specific gravity of aqueous 

solutions, 1356 

lithotriptic, definition of, 1668 
litmus solution for indicator, preparation of, 
1168 

Locality for occurrence of minerals, 102-47 
Locus, M 26 

Logarithm, definition of, Af 97 
Logarithms, M 2; 97-8 

** , common or Briggsian, M 98 

“ , (common) of numbers, five-place 

table of, M i05 

** , (common) of numbers, four-place 

table of, M 266 

** , (common) of numbers to seven 

places, M 123 

** , explanation of use, M 97 

“ , Naperian or natural, M 98 

** , (natural) of numbers, table of, 

M 236 

“ of atomic weights, 6-7 

** of exponential functions, table of, 

M2W 

** of gravimetric factors, 1202-23 

** of hyperbolic functions, table of, 

M 2^0 

** for interest computations, table 

of, M 25^4 

“ of primes, table of, M 2^8 

“ of trigonometric functions, ex- 

planation of tables, M 101; 103 
“ of trigonometric functions, four- 

place table, Af 264 

** of trigonometric functions, table 

of, M 128 

** of trigonometric functions in ra- 

dian measure, table of, Af 202 
“ of volumetric factors, 1195-1201 


Logarithms, laws of, Af 2; 97 
Logarithmic constants, Af f27 
“ curve, Af 30 

Logarithmic series, Af 44-5 
“ spirals, Af 33 

Longitude of various stations, 1615-22 
Lorenz and Loren tz equation, 1045; 1635 
Loschmidt number, probable value of, 1715 
Loss df head, definition of, 1652 
“ of head in pipe fittings, 833 
Lowering of freezing point and of vapor pres- 
sure, equations, 1635 
of freezing point and of vapor pres- 
sure, molecular, 1385 
Lozenge, definition of, 1668 
Lubricants for desiccators and stopcocks, 1694-5 
Luminescence, 1061-2 

“ , definition of, 1652 

equivalence law, definition of, 
1656 

Luminous flux, dimensional formula, 1711 

“ intensity, dimensional formula, 1711 
Luster of minerals, 102-47 

M 

Af, Af f04,- 247 

M series. X-ray emission spectra of, 1053 
Macllvaine’s buffer mixtures, 1118 
Maclaurin’s series and theorem, Af 4J 
Magmae, definition of, 1668 
Magnesium bromide, specific gravity of aque- 
ous solutions, 1356 
chloride, density of aqueous solu- 
tions, 1299-1301 

“ chloride brines, properties of, 1381 
** iodide, specific gravity of aqueous 
solutions, 1356 

** nitrate, specific gravity of aqueous 
solutions, 1356 

** sulfate, density of aqueous solu- 
tions, 1301-2 

Magnetic, definition of, 1652 

effects, dimensional formula, 1711 
“ moment per mole for one Bohr 
magneton per molecule, probable 
value of, 1715 

“ units and conversion factors, 1716- 
51 

Magnetomotive force, dimensional formula, 
1711 

Major axis, Af 2.9 
Malleable, definition of, 1652 
Maltose, cuprous oxide and copper etiuivalent 
of, 1224-31 

Manganese bromide, specific gravity of aqueous 
solutions, 1356 

“ chloride, specific gravity of aqueous 
solutions, 1356 

“ nitrate, specific gravity of aqueous 
solutions, 1356 

** sulfate, specific gravity of aqueous 
solutions, 1356 

Manganin resistance wire, 843 
Manometers, 836-9 
Mantissa, Af 98 
Manufacturers of alloys, 776-7 

“ of synthetic rubbers, 695 

Mariotte’s law, 1652 
Marking of porcelain and glass, 1691-2 
Marme's reagent for alkaloids, 1168 
Meurquis’ reagent for alkaloids, 1168 
Mass, Af 54-5 

“ absorption for X-rays, 1057-60 
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Mass action law, definition of, 1652 
“ , active, definition of, 1639 

“ of alpha-particle, probable vahie of, 1715 
“ of atom of unit atomic weight, probable 
value of, 1715 
“ , center of, M 55 

“ concentration, conductivity, etc., di- 
mensional formula, 1711 
“ , differential of, M 54 

“ of electron, probable value of, 1715 
“ of hydrogen atom, probable value of, 
1715 

“ number, definition of, 1652 

“ numbers of elements, 87-92 

“ of proton, probable value of, 171 5 
** umts and conversion factors, 1716-51 
Massac, definition of, 1668 
Materials of construction, 792-825 
Mathematical symbols, M 270 

“ tables, use of, Af 97 

Maumene number, definition of, 1652 

“ number of fats, oils and waxes, 680-5 
Maximum of a function, M ^0 

“ density of water, probable value of, 
1714 

Mayer’s reagent for alkaloids, 1168 
Mean, arithmetic, M 3 
“ density, M 54 
“ , geometric, Af 3 

“ , harmonic, Af 4 

Mechanical equivalent of heat, definition of, 
1652 

“ equivalent of heat, probable value 
of, 1713; 1714 

“ properties of cast metals, 774-5 
Medical prescription notation, 1671 
Medicated iiencil, definition of, 1668 
Medicinal use of vitamins, 730-3 
Melitta, definition of, 1668 
Melting point, definition of, 1652 
“ point of alkaloids, 654-69 

“ point of alloys, 766-73 

“ point of ceramic materials, 866-7 

“ point of compounds useful for deter- 
mining melting points with the micro- 
scope, 1049 

“ point of elements, 94-9; 154-265; 1525- 
6 

“ point of flamniable substances, 34-51 

“ point of glucosides, 670-7 

“ point of inorganic compounds, 1,54- 

265; 1525-6 

“ point of insoluble fatty acids, 680-5 
“ point of organic compounds, 308-13; 

314-653; 1527-30 
“ point of resins, 686-94 

Mensuration formulas, M 11 
Mercuric chloride, 8x>ccific gravity of aqueous 
solutions, 1354 

Mercury, density of, probable value of, 1714 
“ , density of, at vjirious temperatures, 

1376-7 

“ , poisoning, treatment of, 4 

“ , purification of, 1693-4 

“ , specific gravity, probable value of, 

1714 

“ , specific heat of, at various temi>er- 

atiires, 1517 

“ , vajior pressure of, at various temjier- 

atures, 1440-1 

“ , volume of, at various temperatures, 

1376-7 

Metal, definition of, 1652 
“ , cast, properties, 774-5 


Metal shrinkage, definition of, 1652 
Metalloid, definition of, 1652 
Metals and alloys, etching solutions for, 788-91 
and alloys, physical properties of, 
766-87 

, analysis and qualitative tests for, 
1124-63 

, electromotive series of, 1094 
, heat conductivity of various, 1518-9 
“ , surface tensions of, 1373-4 

Methane, solubility in water at various temper- 
atures, 1258 

Method for balancing equations, 1178 
Methoxyl number, definition of, 1652 
number of rcsius, 686-94 
Methyl alcoliol, ref lactometer readings of aque- 
ous solutions, 1373-4 
alcohol, specific gravity of aqueous 
solutions, 1370-3 

bromide, jihysiological response to, 
1672 

chloride, physiological response' to, 1672 
chloride for refrigeration, 1383 
orange for indicator, preparation of 
solution, 1168 

red for indicator, preparation of solu- 
. tion, 1168 

Metric units and conversion factors, 1716-51 
Mho, definition of, 1652 
Microscopy tables, 1047-9 
Miflpoint, M 26 
Milk, composition of, 734-8 
“ 3 ugar, cuprous oxide equivalent of, 1224- 
31 

Mills, speed of ball, 868 

Millon’s rea^'ent for proteins and phenols, 1168 
Mineral, definition of, 1652 
“ oil, definition of, 1652 
Mineralogical analysis, sjiecific gravity de^ 
terminations, 153 
Minerals, fluorescent, 1061-8 
^ “ , proper ticis of, 102-47 

“ , refractive inde^x of, 883-931 

“ , refractive index, calculation of, 1045- 

6 

** , liquids for specific gravity of, 153 

Minimum of a function, M 40 
Minor axis, Af 29 

Minutes to radians, table of, Af 203 

“ and seconds to decimal parts of a de- 
gree, table of, Af 197 
Miscellaneous constants, 1713; Af 127 
Misturae, definition of. 1668 
Mixtures for cleaning glass, etc., 1692-3 
“ for freezing and cooling, 1379 

Mobility, ionic, dimensional formula, 1711 
Modulus, Af lO'f; 2'i7 

“ , Young’s, dimensional formula, 1711 

“ of compression, dimensional formula, 

1711 

“ of elasticity, definition of, 1653 

“ of elasticity of plastics, 699 

“ of rigidity, dimensional formula, 1711 

Mob’s scale of hardness, 102 
Mohr’s solution and salt, 1169 
Moisture in air, 1406-13 
“ inwcKxl, 752 

Mol fraction, definition of, 1653 
Molal elevation of boiling point, definition, 1641 
Molality, definition of, 1653 
Molarity, definition of, 1653 
Moldability of plastics, 702 
Mole, definition of, 1653 • 

Molecular boiling point numbers, 855 
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Molecular depression of freezing point, 1385 
“ depression of freezing point, defini- 
tion, 1653 

** elevation of the boiling point, 1385 
** surface energy, equation for, 1634 
“ volume, definition of, 1653 

** weight, definition of, 1653 

** weight of calcite, probable value of, 
1714 

** weight of ceramic materials, 878-82 

** weight of elements, 154-265 

** weight, equations for, 1634 

“ weight, equations for gases, 1632 

** weight of inorganic compounds, 154- 
265 

** weight of organic compounds, 314- 
653 

** weight of solutes, equations for, 
1635 

Molecule, definition of, 1653 
Moment, M 55 

“ of a force, dimensional formula. 1711 
“ of inertia, plane, M 55 
Monodinic system, definition of, 1653 
Morphine, poisoning, treatment of, 5 
Mortality table, M 25^ 

Motor depressant, definition of, 1668 
“ excitant, definition of, 1668 
Mucilagines, definition of, 1668 
Multiple angles, trigonometric functions of, 

Mf8 

Multiples of M and 1 /Af , table of, M lO^i; 2^i7 
Munson and Walker method for determination 
of sugars, 1224 
Mydriatic, definition of, 1668 
Myotic, definition of, 1668 

N 


A/’-leaved rose, M 33 
Names of alkaloids, 654-69 
“ of alloys, 766-87 

** of ceramic materials, 864-fi 

“ of chemicals, 703-20 

“ of dyes for photography, 1682; 1684 

“ of dyestuflf intermediates, 703-20 

“ of fata, oils and waxes, 678-85 

** of foods, 722-9 

“ of ^ucosides,' 670-7 

** of inorganic compounds, 154-265 

“ of manufacturers of alloys, 776-7 

“ of minerals, 102-47 

** of organic compounds, 314-653 

“ of organic radicals, 282-6 

** of organic ring systems, 273-81 

“ of photographic developers, 1682 

“ of resins, 686-94 

** of vitamins, 730-3 

** of wood, 752; 775 

Naperian logarithms, M iO^; 236 
Napier's rule of circular parts, M 22 
Narcotic, definition of, 1668 
Natural logarithms, M iOU 

logarithms of numbers, table of, M 236 
“ sines, etc., M 16; 128; 26’5 
** trigonometric functions for decimal 

fractions of a degree, M 198 
** trigonometric functions for degrees 

and minutes, M i7U 
Nebulae, definition of, 1668 
Nernst effect coefficient, dimensional formula, 
1711 M 

“ ; heat theorem, equation for, 1637 
** -Bingham rule, equation for, 1635 


Nessler's reagent for ammonia, 1169 
Neutralization, heat of, definition, 1653 
New York Board of Health lactometer conver- 
sion to other scales, table of, 1770 
Nichrome wire, properties of, 840-1 
Nickel bromide, specific gravity of aqueous 
solutions, 1358 

“ chloride, density of aqueous solutions, 
1302 

“ nitrate, density of aqueous solutions, 

1302 

** nitrate, specific gravity of aqueous so- 
lutions, 1358 

** sulfate, density of aqueous solutions, 

1303 

Nitric acid, density of aqueous solutions, 1303-6 
“ oxide, solubility in water at various tem- 
peratures, 1258 

“ vapors, poisoning, treatment of, 5 
Nitro compounds, poisoning, treatment of, 5 
Nitrogen, solubility in water at various tem- 
peratures, 1258 

Nomenclature of organic compounds, 266-72 
Nominal rale, M 6 
Nomograph, 1753 

Non-carbonate hardness, definition, 1653 
Nonmetal, definition of, 1653 
Normal, equation of, M 39 
“ to a surface, M 35 

“ oxidation potentials, 1093-4 

“ solution, definition of, 1653 

“ (deci-) solutions and reagents, 1174-7 
Notation, mathematical, M 270 
“ , medical prescription, 1671 

Number, atomic, 54-5; 87-92 

, atomic, definition of, 1640 
“ , Avogadro’s, definition of, 1641 

** , Avogadro’s, probable value of, 1713 

“ , Loschmidt, probable value of, 1715 

** , transference, definition of, 1661 

Numbering of organic ring systems, 273-81 
Numerical constants, 1713; Af 127 
“ prefixes, 286 
Nylander’s solution for glucose, 1169 


o 

Obermayer’s reagent for indoxyl in urine, 1169 
Oblate spheroid, M 15 
Oblique spherical triangle, M 22 
“ triangle, solution of, M 21 
Occurrence of elements, 56-82 
“ of minerals, 102-47 
Octahedron, M lU 
Octane number, definition of, 1653 
Odor of refrigerating gases, 1383 
Ohm, definition of, 1654 
“ , international, probable value of, 1713 
Oil, definition of, 1654 

Oils, constants of animal and vegetable, 678-85 

Ointment, definition of, 1668 

Olea, definition of, 1668 

Oleata, definition of, 1668 

Olefin, definition of, 1654 

Oleoresin, definition of, 1654 

Oleoresinae, definition of, 1668 

Oleoresins, properties of, 686-94 

Operations with zero, M 1 

Optical activity, definition of, 1654^ 

** classification for refractive index, 883 

“ properties of alkaloids, 654-69 

“ properties of glucosides, 670-7 
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Or^^io, definition of, 1654 

aqueous solutions, surface tensions of, 
1580>1 

“ compounds, fluorescent, 1061-8 

compounds, free enerKies of, 1568-78 
“ compounds, formula index of, 287-307 
** compounds, heat of combustion of, 
1536-46 

“ compounds, heat of formation of, 

1547; 1568-73 

** compounds, heat of fusion of, 1527-30 
“ compounds, lieat of vaporization of, 

1531-5 

“ compounds, melting points of, 308-13 

“ compounds, nomenclature of, 266-72 

“ compounds, physical constants of, 

314-653 

“ compounds as minerals, 144-7 

compounds as photographic develop- 
ers, 1682-3 

compounds as reagents for analysis, 
1131-63 

liquids, Beilstein Ilandbuch references 
for, 314-653,932-1026 

“ liquid compounds, formula index of, 

1027-35 

“ li({uid compounds, refractive index of, 

932-1026 

** ring systems, names and numbering of, 

273-81 

“ solvents arranged in the order of their 
boiling points, 1262-3 
Orifice formulas, 836-9 

Orthobaric density and volume, definition of, 
1654 

“ densities and volumes of various 

substances, 1462-75 

Orthochroma tic films, properties of, 1685-6 
Orthorhombic system, definition of, 1654 
Oscillatory wave, M 29-30 
Osmotic ^iressure, definition of, 1654 
Oxalic acid, density of aqueous solutions, 1306 
acid, poisoning, treatment of, 5 
Oxidation, definition of, 1654 

“ , heat of, definition, 1654 

“ -reduction iiotentials, 1093-4 

“ -reduction reactions, equations for, 

1178-94 

Oxidimetry, primary standards for volumetric, 
12()1 

Oxidizing agent, definition of, 1654 
Oxidizing agents, standard solutions of, 1 174-5 
Oxygen, density of, probable value of, 1714 
“ , limiting density of gas, probable value 

of, 1714 

“ , solubility in water at various tem- 

prsratures, 1258 
Oxytocic, definition of, 1668 

P 

P number, definition of, 1654 
Packing fraction, definition of, 1654 
“ fraction of isotop^, 87-92 
Paints, temperature sensitive, 1695-6 
Panchromatic films, properties of, 1686-8 
Parabola, M 13; 28 
Paraboloid, M 36 
Parachor, definition of, 1655 

“ , Sugden’s equation for, 1634 

Parallelogram, M fi 
Parallelopiped, M1(f 
Paramagnetic, definition of, 1655 
Parametric equations, M 26 


Pareisiticide, definition of, 1668 
Partial derivative, M 46 
“ fractions, M 57 
“ ^ ^ pressure law, 1655 
Partition coefficient, definition, 1655 
Pastilles, definition of, 1669 
Pattern maker’s allowance, definition, 1652 
“ maker’s allowance for shrinkage ot 
cast metal, 774-5 
** making woods, 705 
Pavy’s solution for glucuisc, 1169 
Pearl, definition of, 1655 
Pearson’s square method, 735 
Peltier coellicient, dimensional formula, 1711 
Pencil, definition of, 1669 
Penfield’s scale of fusibility, 103 
Pentosan, definition of, 1655 
Per cent, dimensional formula, 1711 
Percentage composition of anti-freeze solu . 
tions, 1380-2 

Perchloric acid, specific gravity of aqueous 
solutions, 1353 

PerfiMJt gas, definition of, 1655 
“ gas law, equations, 1632 
“ (ideal) gas, volume of, probable valu^ 
of. 1713 

Periodic acid, refractive index of aqueous solu» 
tions, 1036 

“ acid, specific gravity of aqueous 80 > 
lutious, 1354 

** arrangement of the elements, 52-5 

“ law, (lefinition of, 1655 

“ table, definition of, 1655 

I’ermanganate, jmisoning, treatment of, 5 
Permeability, dimensional formula, 1711 
“ of synthetic rubbers, 698 
Permutations, M 4 
pH, d€ifinition of, 1655 
pll. determination of, 1097-1123 
“ , explanation of terra, 1097 
“ interval of acid-base indicators, 1119-23 
values for potentiometer readings, chartu 
for, 1098 

Phturmaceutical terms, definitions of, 1663-71 
I^hase, M 30 

“ rule, Gibb’s, definition of, 1648 
Phenol bums, treatment of, 1 

“ coellicient, definition of, 1655 

“ eoeflicients, 1673 

“ , definition of, 1 655 

“ , poisoning, treatment of, 4 

Phenol phthalein for indicator, preparation of 
solution, 1169 

Phosgene, physiological response to, 1672 
“ , poisoning, treatment of, 5 

Phosphorescence, 1061-8 

Phosphoric acid, density of aqueous solutiom, 
1307-8 

Phosphorus content of foods, 722-9 

“ , poisoning, treatment of, 5 

Photochemistry, definition of, 1655 
Photographic emulsions, 1 685 
“ solutions, 1674-82 

Photolurainescence, definition of, 1656 
Photometric units and conversion factors, 17 1'h* 
51 

Physical chemistry equations, 1632-8 

“ constants, probable values of, t713-b 

“ constants of alkaloids, 654-69 

“ constants of alloys, 766-87 

“ constants of cast metals, 774-5 

“ constants of elements, 94-9; 154- 265 
** constants of fats, oils and v^azm;. 

678-85 
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Fbysical constants of glucosides, 670-7 

constants of inorganic compounds, 
154-265 

** constants of minerals, 102-47 

** constants of non-inetalUc materials of 

construction, 796-809 

** constants of organic compounds, 314- 
653 

** constants of refrigerants, 1383 

. “ constants of resins. 686-94 

** constants of synthetic rubbers, 697 
“ constanU of wood, 752-3; 775; 799 
Physicochemical symbols, 1628-31 
Physiological effect of some common gases and 
vapors, 1672 

V effect of vitamins, 730-3 
Pi (ir) multiples, fractions, roots and x>ower8 of, 
M127 

Piezoelectric constant, dimensional formula, 
1711 

Pilulae, definition of, 1669 
Pipe, cast iron, weights and thicknesses, 810-21 
* fittings, cast and malleable iron, standard, 
813-5 ; 822-4 

“ and tank capacities, 1752 
Pipes, flow of gas in, 834-5 

* , flow measurement in, 836-9 
Pitot tube, definition of, 1 656 
“ tube formulas, 836-9 
I^aock’s constant, definition of, 1656 

“ constant, probable value of, 1713; 
1714 

Hane area, Af 52-5 
“ analytic geometry, Af 11 
** geometry, M 11 

** triangles, relations between sides and 
aisles of, Af 21 
** trigonometry, Af 15 
Planes, M 54 

Plant and animal sources of fats, oils and waxes, 
678-85 

“ sources of resins, 686-94 
** and animal sources of vitamins, 730-3 
Plaster, definition of, 1669 
!naatic, definition of, 1656 
fiastics, chemical resistance of, 699-702; 792-5 
“ , comparison of various types, 700-2 

“ , properties of, 802-5 

Platinum, care and use of, 1689-91 

-platinum, rhodium thermocouple 
calibration table, 845-6 
“ weights, density of, 1754 
Point of division, Af 26 
Points and slopes, Af 25; 54 
“ of inflection, Af 40 
Poise, definition of, 1583 
Poisons, antidotes for, 2-5 
Poisoning from gases and vapors, 1672 
Polar, definition of, 1656 
“ coordinates, Af 25; 54 

** cocH'dinates, relation to rectangular 

coordinates, Af 25 

Polarity, electrical, indicators for, 1696 
Peflarization of light, definition of, 1656 
Pole, Af 25 

“ strength, dimensional formula, 1711 
Polygon, Af 11-2 
PiJyhedra, Af lU 

Polymers of synthetic rubbers, 696 
Polynomial expansions, Af 2 
Porcelain and glass, permanent marking on, 
1691-2 

Potassium acetate, specific gravity of aqueous 
solutions, 1354 


Potassium acid sulfate,^ specific gravity of 
aqueous solutions, 1355 

“ azide, specific gravity of aqueous 
solutions, 1355 

“ bromate, specific gravity of aqueous 
solutions, 1354 

“ bromide, density of aqueous so- 
lutions, 1308 

** carbonate, density of aqueous so- 
lutions, 1308-9 

“ chlorate, specific gravity of aqueous 
solutions, 1354 

** chloride, density of aqueous so- 

lutions, 1309 

** chromate, density of aqueous so- 
lutions, 1309-10 

** chrome alum, density of aqueous 
solutions, 1311 

** dichromate, density of aqueous so- 
lutions, 1312 

“ ferricyanide, specific gravity of 

aqueous solutions, 1355 

“ ferrex^yanide, stwcilic gravity of 

aqueous solutions, 1355 

“ fluoride, 8i)ecific gravity of aqueous 
solutions, 1355 

** hydroxide, density of aqueous so- 
lutions, 1312-3 

“ iodate, sixicific gravity of aqueous 
solutions, 1355 

** iodide, density of aqueous solutions, 

1313 


nitrate, specific gravity of aqueous 
solutions, 1313-4 

-sodium tartrate, density of aqueous 
solutions, 1322-3 

sulfate, density of aqueous solutions, 
1314 


tartrate, density of aqueous so- 
lutions, 1314-5 

thiocyanate, 8j)ecific gravity of 
aqueous solutions, 1354 
Potential, electric, units and conversion factors. 


1716-51 


, electrical, dimensional formula, 1712 
“ , electrode, definition of, 1645 

“ energy, definition of, 1656 
** , magnetic, dimensional formula, 1712 

“ of single electrode, definition of, 1659 
Potentials of single electrodes, 1093-4 
Potentiometer, definition of, 1656 
Potentiometer readings, conversion to pH, 
1097-1118 


Poultice, definition of, 1669 
Pounds, conversion into other units and factors 
for, 1716-51 

Power, dimensional formula, 1712 
“ factors of plastics, 699 
“ factors of syntlietic rubbers, 696 
“ units and conversion factors, 1716-51 
Powers and roots, formulas, Af i 
“ of numbers, table of, M 206 
Precipitation value (see solubility product), 
definition of, 1659 

“ value (see solubility product), 

values of, 1259-61 

Prefixes, numerical for chemical names, 286 
Preparation of indicator solution, 1120; 1165-72 
“ of laboratory solutions and re- 

agents, 1164-72 

** of standard volumetric solutions, 

1174-5 

Prescription, medical notation, 1671 
Present value, M 6-7 
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Present value of an annuity, table of, M 255 
Preservative for algae, 1696 
Pressure, Af 56 

“ , dimensional formula, 1712 

“ conversion table, 1751 

“ correction for boiling point, 850-2 

“ , critical, definition of, 1643 

“ , critical, equations for, 1632 

** , critical, of gases, 1462-75; 1492-4 

** , osmotic, definition of, 1654 

** of refrigerating gases, head and suc- 

tion, 1383 

“ of steam at various lemperaturesL 

1452-61 

“ -temperature relation from Cox chart, 

857 

“ units and conversion factors, 1716-51 

, vapor, definition of, 1661 
“ , vapor, equations for solutions, 1635 

“ , vapor, of various aqueous solutions, 

1756-7 

“ , vapor, of various substances, 1413-75 

Pres tone- water solutions, freezing points of, 
1380 

Primary standard, definition of, 1656 
“ volumetric standards, 1201 
Prim«M, logarithms of, tabic of, M 2^8 
Principle of LeChatelier-Braun, definition of, 
1651 

Prism, M 1^4 
Probability, M 4 

“ curve, M 31 

“ functions, M 256-62 

Probable errors, M 261-2 

“ values of the general physical con- 
stants, 1713-5 
Progressions, M 3 
Prolate eyedoid, M 31 

Proof of alcohol, conversion from percentage, 
1374 

“ spirit, definition of, 1656 
Properties of ceramic raw materials, 864-8 
“ of the elements, 56-82 

“ of minerals, 102-47 

“ of refrigerants, 1383 

“ of saturated steam, 1452-61 

Property, additive, definition of, 1639 
Prophylactic, definition of, 1669 
ProiK>rlion, M 2-3 

Prof)or lions, law of constant, definition of, 1643 
Protective, definition of, 1669 
Protein, definition of, 1657 
“ content of foods, 722-9 
Proton, definition of, 1657 

“ , mass of, i>robnble value of, 1715 

“ , number, definition of, 1654 

, sjjecific charge of, probable value of, 
1715 

Psychroraetry, 1406-13 
Public water supplies, analyses of, 739-51 
Pulmonary sedative, definition of, 1669 
Pulveres, definition of, 1669 
Purgative, definition of, 1669 
Purification of mercury, 1693-4 
Pustulant, definition of, 1669 
Pyramid, Af 

Pyridine, {loisoning, treatment of, 5 
Pyrometric cones, fusing points and composi- 
tion of, 858-61 

Q 

Quadratic equation, M 7 
Quadrilateral, area of, M 11 


Qualitative analysis, outline for, 1124-9 

sjiectrographic analysis table, 1069 
Quantity, dimensional formula, 1712 

units and conversion factors, 1716''51 
Quantum, definition of, 1657 

“ theory, definition of, 1657 
Quartic equation, Af .9 
Quartz weights, density of, 1754 
Quevenne lactometer conversion to other scales, 
table of, 1770 

Quinliy drone electrode, 1104-10 


R 

Hadian, M 15 

Radians to degrees, minutes and seconds, Af 15; 
205 

Radiation, alpha, definition of, 1640 
** , beta, delinition of, 1641 

“ density constant, probable value of, 

1715 

“ , gamma, definition of, 1648 

“ from elements, 100-1 

“ , intensity, dimensional formula, 1712 

, sex^ond constant, probable value of, 
1715 

Radical, definition of, 1657 
Radicals, names and formulas of organic, 282-6 
Radii of atoms and ions, 92-3 
Radio detector minerals, 152 
Radioactive constant, definition of, 1657 
“ elements, table of, 100-1 

** minerals, 102-47 

Radioactivity, definition of, 1657 
Radius, atomic, definition of, 1640 
“ of curvature, Af 4f 

** of gyration, Af 56 

Raman effect, definition of, 1657 
Ramsay and Young, law of, definition of, 1634 
Raiikinc to other temperature scales conver- 
sion, 1758 

Raoult’s law, definition of, 1657 
“ law, equation for, 1635 
Rare earth, definition of, 1657 
Rate, effective, nominal, Af 6 
Rates of reaction, equations for, 1637-8 
Ratio and proportion, Af 2-3 

“ , e.s.u. txj e.m.u., probable value of, 1714 

“ of grating and Siegbahn sciales of wave 
lengths, probable value of, 1714 
“ , mass hydrogen atom to mass electron, 

probable value of, 1715 
“ , mass jiroton to mass electron, probable 

value of, 1715 

Reacting weight, delinition of, 1 658 
Reaction of sulfuric acid on alkaloids, 654-69 
coellicieiits, Stabler ’s, 751 
** isochore, definition of, 1658 

“ , heat of, definition of, 1658 

“ , equations for rates of, 1637-8 

Reagents, deci-normal solutions of, 1176-7 
‘‘ and special solutions, 1164-72 

“ , organic, for inorganic analysis, 1131- 

63 

Reaumur to other temperature scales conver- 
sion, 1758 

Recipes and arts for the laboratory, 1689-96 
Reciprocals, table of, Af 226 
Rectangle, Mil 

Rectangular coordinates, Af 25; 33 

“ coordinates, relation to polar co- 
ordinates, M 25 
Reducer for photography, 1679 
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Reducing agent, definition of, 1658 

“ and oxidizing standard solutions, 
preparations of, 1174-5 
Reduction, definition of, 1658 
“ factors, 1716-51 

“ formulas, M 17; 19 

** values of glucose in blood, 1240-1 

“ of barometer reading to standard 

conditions, 1605 

“ of barometer to sea level, 1623 

* ** of gas volumes to standard condi- 
tions, 1756-7 

“ of specific gravity in air to in vacuo, 
1267 

“ of weighings in air to in vacuo, 1754- 

Redwood viscosity, conversion to other scales, 
1771 

Reflection, law of, 1658 

Refraction, index of, definition of, 1658 

“ , index of, equation for, 1045; 1635 

“ , law of, 1658 

Refractive constants of elements and groups, 
1045-6 

** index, 883-1046 

“ index, calculations of, 1045-6 

index, conversion to Immersion 
scale, 1044 

“ index, crystals for determining, 1 047 
“ index, definition of, 1658 

index of aqueous acid solutions, 1036 
** index of aqueous alcohol solutions, 
1038-43; 1373 

“ index of aqueous glycerol solutions, 
1037 

** index of fats, oils and waxes, 680-5 

“ index, liquid mixtures for determin- 

ing, 1047 

** index, liquid standards for determin- 

ing, 1048 

“ index of liquids, 932-1026 

index of liquids, formula index for, 
1027-35 

** index of minerals, 102-47; 883-931 
“ index of synthetic rubbers, 697 

* index of various substances (ap- 

proximate), 1048 
“ index of water, 1036 

llefractometer readings of methyl and ethyl 
alcohob, 1038-43; 1373-4 
Refractory materiab, physical properties of, 
798-9 

Refrigerant, definition of, 1669 
Refrigerants, physical properties of, 1383 
Refrigeration of foods, 1384 

“ materials and their properties, 

1379-84 

Reichert-Mebsl number, definition of, 1658 
Reichert-Meissl number of fats, oils and waxes, 
678-85 

Relative density and volume of water and 
mercury at various temperatures, 
1376-7 

“ humidity, 1406-13 
Reluctance, magnetic, dimensional formula, 
1712 

Remainder, M45 

“ theorem, Af 4,- 10 
Removal of markings on porcelain, 1693 
Removers, ink, 1693 
Resin, definition of, 1658 
Resins, chemical resbtance of, 802-5 
** , constants of, 686-94 


Resins, mechanical, physical and electrical 
properties of, 802-5 
“ , solvents for, 1262-3 

Resistance, dimensional formula, 1712 

“ , electrical, of solutions, equations 

for, 1635 

“ , electrical, of wires, 840-4 

wire, 840-3 

“ and resistivity units and conversion 
factors, 1716-51 
Resistivity, definition of, 1658 

“ , dimensional formula, 1712 

*' of elements, 94-9 

“ of plastics, 699 

Resolvent, definition of, 1669 
Respiratory sedative, definition of, 1669 
“ stimulant, definition of, 1669 

Restorative, definition of, 1669 
Rhoml>ohedral system, definition of, 1658 
Rhombus, M 11 
Riglit spherical triangle, M 22 

triangle, solution of, M 21 
Rigidity, dimensional formubj 1712 
Ring systems of organic chemistry, 273-81 
River water, analyses, 740-3 
Rochelle salt, density of aqueous solutions, 
1322-3 

Rolles’ theorem, M 42 
Rontgen rays (see X-rays), 1052-60 
Roots and powers, formulas, M 1^2 
“ , table of, M 200 
Rot, M 90 
Rotation, M 26-7 

“ , optical, of alkaloid8^ 654-69 

Rotatory power, dimensional formula, 1712 
“ i>ower units and conversion factors, 
1716-51 

Rubber, chemical resistance of, 697; 792-5 
“ , hard and soft, physical properties of, 

797 

** , synthetic, 695-8 

Rubefacient, definition of, 1669 
Rubidium bromide, specific gravity of aqueous 
solutions, 1358 

“ chloride, specific gravity of aqueous 
solutions, 1358 

“ iodide, specific gravity of aqueous 
solutions, 1358 

“ nitrate, specific gravity of aqueous 
solutions, 1358 

“ sulfate, specific gravity of aqueous 
solutions, 1358 

Rule, Gibb’s phase, definition of, 1648 
“ , IMernst-Biugham, equation for, 1635 
“ , Trouton’s, equation for, 1635 
Rydberg constant for deuterium, probable 
value of, 1714 

** constant for helium, probable value of, 
1714 

“ constant for hydrogen, probable value 
of, 1714 

** constant for infinite mass, probable 
value of, 1714 


Safe current carrying capacity of copper wire, 
843 

Salt, definition of, 1659 
“ , density of aqueous solutions, 1319 
“ waters, 740-3 

Salts, fused, surface tensions of, 1573-4 
** , (deci-normal), solutions of, 1176-7 
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Samarium nitrate, specific gravity of aqueous 
solutions, 1359 

Sapouificatioa, definition of, 1659 

‘‘ number, definition of, 1659 

“ number of fats, oils and waxes. 

678-85 

** number of resins. 686-94 

Saturated solution, definition of, 1659 
Saybolt viscosity, conversion to other scales. 
1771 

Scalar, M 95 

** product, M 95 
Scalds and burns, treatment of, 1 
Scheibler’s reagent for alkaloids, albumoses and 
peptones, 1170 

Schemer speed, comparison with other ratings, 
1684 

Scheiner speed of photographic emulsions, 1685- 
8 

Schweitzer’s reagent, solvent for cotton, 1170 
Screens and sieves, standard scales, 876-8 
Sea level reduction of barometer, 1623 
“ water, 741 
Sec, M i6 
^cant, M 16; 30 
Sech, M 23 

Second moment, M 55 

** radiation constant, probable value of, 
1715 

Seconds and minutes to decimal parts of a de- 
gree, table of, M 197 
“ to radians, M 203 
Sectilc, definition of, 1659 
Sector, area of, M 12; 52 
Sedative, definition of, 1669 
Seger cones, 858-61 
lament of a circle, M 12 
Sclenic acid, specific gravity of aqueous solu- 
tions, 1354 

Semi-alterative, definition of, 1669 
Sensitive lines of the elements, 1087 
Se[)aratioD of iron and aluminum groups, 1125-6 
Series, M 4J-5 

“ , electromotive, of metals, 1094 

Shipping containers for chemicals, 8-33 

“ containers for denatured alcohols, 

1697-1704 

** labels for flammable substances, 34 

Shrinkage, definition of, 1659 

“ allowance for cast metals, 774-5 
“ conversion tables for firing and dry- 
ing ceramic materials, 871-5 
Sialogogues, definition of, 1669 
Siegbahn and grating scales of wave lengths, 
ratio, probable value of, 1714 
Sieves and screens, standard scales, 876-8 
Signs of the trigonometric functions, M 16 
Silica, chemical resistance of, 792-5 
“ inversion table, 867 

, physical properties of, 796 
Silicon dioxide inversion table, 867 
Silver, electrochemical equivalent of, probable 
value of, 1714 

“ fluoride, specific gravity of aqueous solu- 
tions, 1351 

group, analysis of, 1124 
nitrate, specific gravity of aqueous solu- 
tions, 1351 

salts, poisoning, treatment of, 5 
Simpson’s rule, M 13 
Sin, M 16; 29 
Sine curve, M 29 

Single electrode potential, definition, 1659 
“ electrode potentiab, 1093-4 


Single fluid cells, composition and E.M.F. of, 
1095 

Sinli, M 23 

Sink and float, specific gravity liquids for, 153 
Sinking fund, M 7 

Skin friction coefficient, dimensional formula* 
1712 


Slope of a curve, M 25; 39 
Soap, definition of, 1659 , 

solution for hardness in water, 1170 
Sodium acetate, density of aqueous solutions, 
1315 

acid carbonate, specific gravity of 
aqueous solutions, 1357 
acid sulfite, density of aqueous solu- 
tions, 1328 

arsenate, density of aqueous solutions, 
1315-8 

azide, specific gravity of aqueous solu- 
tions, 1357 

bromate, specific gravity of aqueous 
solutions, 1357 

bromide, density of aqueous solutions, 

1318 

“ carbonate, density of aqueous solu- 
tions, 1318-9 

chloride, density of aqueous solutions, 

1319 

** chloride brines, properties of, 1381 
“ chromate, density of aqueous solutions, 
1319-20 

** dichromate, density of aqueous solu- 
tions, 1320 

“ fluoride, poisoning, treatment of, 5 
“ hydroxide, density of aqueous solu- 
tions, 1320-1 

nitrate, density of aqueous solutions, 

1321 

** nitrite, density of aqueous solutions, 

1322 

perchlorate, specific gravity of aqueous 
solutions, 1357 

“ -potassium tartrate, density of aqueous 
solutions, 1322-3 

“ silicate, density of aqueous solutions, 
1323-5 

** sulfate, density of aqueous solutions, 
1325-7 


** sulfide, density of aqueous solutions, 
1327 

“ sulfide, specific gravity of aqueous 
solutions, 1357 

** sulfite, density of aqueous solutions, 
1328-9 

“ tartrate, density of aqueous solutions, 
1329 

“ thiosulfate, density of aqueous solu- 
tions, 1330-2 

“ tungstate, specific gravity of aqueous 
solutions, 1358 
Solid, definition of, 1659 
** angle, M 15 
** analytic geometry, M 33 
“ geometry, M 13 
Solids, density (approximate) 1374-5 
“ , flammable, 34-51 

“ , refractive index of, 883-931 

“ in milk, 736-7 

“ in water, 739-51 

“ , various, heat conductivity of, 1519-20 

Solidification point, definition of, 1659 

“ point of insoluble fatty acids, 

680-5 
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Solidification point of fata^ oils and waxes, 
678-85 

“ point of resins, 686-94 
Solubility, definition of, 1659 

** , dimensional formula, 1712 

“ of alkaloids, 654-69 

** of cane sugar in water at various 
temrMjratures, 1254 
“ of elements, 154-265; 1256-8 

** of gases in water at various tempera- 
tures, 1256-8 

** of glucosides, 670-7 

“ of ^ums, 686-94; 1262-3 

** of inorganic compounds, 154-265 

** of inorganic compounds in water at 

various temperatures, 1242-35 
“ of minerals, 102-47 

“ of organic compounds, 314-653 

“ of resins, 686-94; 1262-3 

“ of wood, 752 

“ product, definition of, 1659 

“ product, table, 1259-61 

Solute, definition of, 1659 
Solutes, equations for molecular weight of, 1635 
Solution, definition of, 1659 

“ , heat of, definition, 1659 

“ , heat of. of various compounds, 1477-85 

“ , normal, definition of, 1653 

“ , saturated, definition of, 1659 

“ , supersaturated, definition of, 1660 

“ of a triangle, Af 2i; 22 
“ of trigonometric equations, M 20 
Solutions, coelucients of compressibility of, 
1596-1600 

“ , coefficients of expansion of, 1601-3 

“ , deci-normal, of salts and other re- 

agents, 1176-7 

“ , density of aqueous, 1270-1373 

“ , electrical conductivity of, 1399-1405 

“ , equations for, 1635-6 

“ , heat conductivity of, 1520-1 

“ , indicator, preparation of, 1120; 1165- 

72 

“ , special and general laboratory, 1164- 

72 

, specific viscosity of aqueous, 1591-5 
** , standard volumetric, 1 174-5 

“ , surface tensions of, 1578-81 

“ , weight of aqueous, 1270-1373 

“ for cleaning glass, etc., 1692-3 

“ for etching alloys, 788-91 

“ for heat filters, 1696 

“ for maintaining constant humidity, 

1412-3 

** for photography, 1674-82 
Solvent, definition of, 1660 

“ resistance of plastics, 702 
Solvents for gums and resins, 1262-3 

“ , organic, arranged in order of their 

boiling points, 1262-3 
Somnificant, definition of, 1670 
Somogyi’s method for glucose in blood, 1240-1 
Sonnenschein's reagent for alkaloids, 1171 
Soporific, definition of, 1670 
Sources of resins, 686-94 
“ of vitamins, 730-3 
Space curves, M 46*-7 

Special reagents for inorganic analysis, 1131-63 
“ solutions and reagents, 1165-72 
Specie, definition of, 1670 

Specific charge of alpha particle, probable value 
of, 1715 

“ charge of proton, probable value of, 
1715 


Specific charge, electronic, probable value of, 

1713 

** gravity, see also density 

** gravity, definition of, 1660 

** gravity, conversion to density at any 
temi^rature, 1268 

“ gravity, corrections for the buoyant 
effect of the air, 1267 

** gravity of air at various temperatures, 
1476 

“ gravity of alloys, 766-75 

“ gravity of aqueous solutions, 1270-1373 

“ gravity of aqueous anti-freeze solu- 
tions, 1380-2 

“ gravity of aqueous solutions of ethyl 
alcohol, 1360-9 

** gravity of aqueous solutions of metiiyl 
alcohol, 1370-3 

“ gravity of denatured alcohol, 1697-1704 
“ gravity of elements, 94-9; 154-265 
“ gravity of fats, oils and waxes, 678-85 
** gravity of heavy liquids, 153 

** gravity of inorganic compounds, 154- 
265 

** gravity of materials of construction, 
796-809 

“ gravity of mercury, probable value of, 

1714 

** gravity of minerals, 102-47 

“ gravity of organic compounds, 314-653; 

932-1026 

** gravity of plastics, 699 

** gravity of resins, 686-94 

“ gravity of urine, 721 

** heat, definition of, 1660 

** heat of calcium chloride brines, 1382 

** heat of elements, 94-9; 1488-91; 1495- 
1517 

“ heat of food, 1384 

“ heat of gases and vapors, 1188-91 
“ heat of plastics, 699 

“ heat of refrigerating gases, 1383 

heat of mercury and water at various 
temperatures, 1517 
“ refractive energy, 1045 

“ viscosity, relation to absolute viscosity, 
1591 

“ viscosity of various substances, 1583-95 
“ volume of ammonia at various tem- 
peratures, 1442 

“ volume of mercury at various tem- 
peratures, 1376-7 

“ volume of steam at various tempera- 
tures, 1452-61 

“ volume of water at various teiniiera- 
tures, 1376-7 

Spectra (band) constant connecting wavo 
number and moment of inertia, prob- 
able value of, 1714 

** , wave length of the principal lines of 

elements, 1069-92 

“ , X-ray emission of K series, 1052-3 

** , X-ray omission of L scries, 1 054-7 

“ , X-ray emission of M series, 1053 

Spectrographic qualitative analysis, table of, 
1069 

Spectrum, definition of, 1660 

‘‘ lines, Fraunhofer designation of, 883 
** lines used in refraction, 883 
Speed ratings of photographic emulsions, 1684 
“ of ball mills, 868 
Sphere, M Ifi 

Spherical coordinates, Af 3^ 
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Spherical polygon, area of, M 22 
“ sector, volume of, M Ih 

“ segment, M iU 

“ triangle, M 22 

** trigonometry, Af 22 

Spinant, definition of, 1670 
Spirals, Af 33 
Spiriti, definition of, 1670 
Spoon, household, capacity of, 1755 
Spray, definition of, 1670 
Square, Af ff 

“ ' roots, table of, Af 206 
Squares of numbers, table of Af 206 
Stabler’s reaction coefficients, 751 
Stain, acid proof, black, for wood, 1696 
remover for photograidiy, 1679 
Standard calibration tables for thermocouples, 
845-6 

‘I cells, 1095-6 

“ conditions, factors for reducing baro- 

metric readings to, 1605-14 
“ conditions, factors for reducing gas 

volumes to, 1756-7 

“ crystals, lattice constants of, 1057 

“ fittings for cast and malleable iron 

pipe, 813-5; 822-4 

“ ii(|uids for refractive index deter- 

minations, 1048 

“ oxidation-reduction potentials, 1093- 

4 

“ , jirimary, definition of, 1656 

“ screen and sieve-scales, 876-8 

“ solutions, electrical conductivity of, 

1405 

“ solution, definition of, 1660 

“ solutions, volumetric, 1 174-5 

Standards, volumetric primary, 1201 
“ for drinking water, 750 
Standardization of milk and cream, 735 
Stannic chloride, density of aqueous solutions, 

1333 

Stannous cldoride, density of aqueous solutions, 

1334 

Starch solution for iodine indicator, preparation 
of, 1171 

Steam, saturated, properties of, 1452-61 
Stefan-Boltzmann constant, probable value of, 
1715 

Stem correction for thermometers, 849 

Steradian, Af 15 

Sternutatory, definition of, 1670 

Stili medicamentorum, definition of, 1670 

Stoke, value of, 1583 

Stoke’s emission law, definition of, 1656 
“ reagent, 1171 
“ theorem, Af 96 
Stoneware, chemical resistance of, 792-5 
“ , physical properties of, 796 

Stop bath for photography, 1678 
StojKJOck lubricant, 1694-5 
Storage of hazardous chemicals, 8-33 
Straight line, Af 27; 35 
Strength, dimensional formula, 1712 

“ of alloys, 766-75 

of materials of construction, 796-805 
** of plastics, 699 

“ of synthetic rubbers, 697 

Stress, dimensional formula, 1712 
Strontium bromide, specific gravity of aqueous 
solutions, 1359 

“ chloride, specific gravity of aqueous 
solutions, 1359 

“ iodide, specific gravity of aqueous 
solutions, 1359 


Strontium nitrate, specific gravity of aqueous 
solutions, 1359 

Structural constant of calcite, probable value 
of, 1714 

Structure, chemical, of synthetic rubber, 696 
Styptic, definition of, 1670 
Sublimation, definition of, 1660 

, heat of, definition, 1660 
Succi, definition of, 1670 

Sucrose, density of aqueous solutions, 1335-6 
, solubility in water at various tem- 
peratures, 1254 
Sudorific, definition of, 1670 
Suffixes for names of organic compounds, 269 
Sugar, cuprous oxide and copper equivalent of, 
1224-39 

, cane, density of aqueous solutions, 
1335-6 

, cane, solubility in water at various tem- 
peratures, 1254 

Sugden 8 iiarachor, definition of, 1655 
parachor, equation for, 1634 
Sulfur dioxide, physiological response to, 1672 
dioxide, solubility in water at various 
temperatures, 1258 

dioxide, specific gravity of aqueous solu- 
tions, 1359 

dioxide for refrigeration, 1383 
Sulfuric acid, density of aqueous solutions, 
1336-42 

acid, color reactions with alkaloids, 
654-69 

Supersaturated solution, definition of, 1660 
Siippositoria, definition of, 1670 
Surface energy, molecular, equation for, 1634 

“ tension, definition of, 1660 

“ tension, dimensional formula, 1712 

“ tension, equations for, 1634 

** tension of elements, 94-9; 1573-4 

“ tension, interfacial, 1582 

“ tension of liquids against their vapors 
or air, 1575-7 

“ tension of metals, 1573-4 

“ tension of fused salts, 1573-4 

“ tension of aqueous solutions, 1578-81 
“ tension units and conversion factors, 
1716-51 

“ tension of water against air, 1577 
“ water, 740-3 
Surfaces, Af 35-6; U6 

“ and volumes of regular polyhedra, 
table of, M iU 

Susceptibility, dimensional formula, 1712 
Swelling of synthetic rubber in liquids, 697 
Symbol, definition of, 1660 
Symbols of the elements, 6-7 
“ , mathematical, Af 270 

“ of thermodynamical and physico- 
chemical quantities, 1628-31 
Synonyms of names of alkaloids, 654-69 
“ of names of minerals, 148-52 
“ of names of organic compounds. 
314-653 

“ for chemical trade names, 703-20 
“ of names of vitamins, 730-3 
Syrupi, definition of, 1670 
System, crystalline, definition of, 1643 
“ of linear equations, Af 5 

T 

Tabellne, definition of, 1670 
Table of derivatives, Af 37-9 
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Table of integrals, A# 45; 57; 59 
** of series, M 45 

Tables, explanation of mathematical, M P7 

Tabular difference, M 99 

Taenifuge, definition of, 1670 

Tan, M 16 

Tangent, M 16; 30 

* , equation of, M 39; 47 

“ line to space curve, M 47 
** plane to a surface, M 46 
Tanh, M 25 

Tank developers, photographic, 1674 
“ and pipe capacities, 1752-3 
Tannic acid, density of aqueous solutions, 

1342- 3 

Tartaric acid, density of aqueous solutions, 

1343- 4 

Taylor’s series and theorem, M 45 
Tea, definition of, 1670 

Temperature coefficient of electrical resistance 
of copper wire, 844 
“ , color scale of, 858-61 

“ conversion tables, 1759-67 

“ corrections for barometers, 1607- 

11 

“ corrections for specific gravity of 

milk, 738 

“ , critical, definition of, 1643 

“ , critical, equations for, 1632 

“ , critical, of gases, 1462-75 

“ -density table for air, 1476 

“ effect on refractive index, 883; 

932 

“ of flames, 757-60 

“ for autoignition of flammable 

substances, 34-51 
“ for ignition of gases, 761 

** -volume, equations for gases, 

1632 

“ influence on rate of reaction, 

equations for, 1638 
“ sensitive paints, 1695-6 

of saturated steam, 1452-61 
** units and conversion factors, 

1716-51 

** variation of E.M.F., equation 

for, 1638 

Temperatures, low, mixtures for obtaining, 1379 
Templates for drilling for pipes, valves and 
fittings, 816-7; 820-1 
Tensile strength, definition of, 1660 
“ strength of cast metals, 774-5 
“ strength of materials of construction, 
796-805 

“ strength of plastics, 699 

“ strength of synthetic rubbers, 697 

Tension, dimensional formula, 1712 
“ , aqueous, definition of, 1640 

*' , aqueous, of ice from —99® to 0®G., 

1447-9 

“ , aqueous, of water from —10® to 

118®C., 1443-6 
** , interfacial, 1582 

** , surface, equations for, 1634 

, surface, of elements, 94-9; 1573-4 
“ , surface, of liquids and solutions, 1575- 

82 

Terms, definitions of, 1639-71 
Ternary azeotropes, 1395 
Tests, nam^ and bead, 1130 

, qualitative for metals and acids, 1124-63 
Tetragonal system, definition of, 1660 
'I'etrahedron, M lU 
Theorem of the mean, M 42 


Theory, atomic, definition of, 1641 

“ , electrolytic dissociation, definition of. 

1645 

. “ , electron, definition of, 1645 

“ , ionization, definition of, 1651 

** , kinetic, definition of, 1651 

“ , quantum, definition of, 1657 

Therapeutic terms, definitions of, 1663-71 
Thermal conductivity, definition of, 1660 

** conductivity, dimensional formula 

1712 

** conductivity of commercial heat in 

sulators, 80^7 

“ conductivity of plastics, 699 

** conductivity of various substances, 

1518-24 

“ expansion, definition of, 1660 

“ expansion of alloys, 766-73 

“ expansion of elements, 94-9; 1603 

“ expaasion of materials of construction. 

796-805 

“ expansion of various substances, 868; 

1601-4 

“ units and conversion actors, 1716-51 

“ variation of refractive index, 883; 932 

Thermochemical equation, definition of, 1660 
Thermochemistry, definition of, 1660 
Thermocouple, definition of, 1660 

“ , fixed points for calibration of 

847-9 

Thermocouples, standard calibration table for 
845-6 

Thermodynamical symbols, 1628-31 
I'hermodynamics, equations for, 1636 

“ , laws, definition of, 1660 

Thermoelectric power, dimensional formula, 
1712 

** units and conversion factors, 

1716-51 

Thermoluminescence, definition of, 1661 
Thermometer calibration, 847-9 

“ correction for emergent stem , 849 

“ conversion siMiles, 1758 

Thermoneutrality, law of, 1661 
Thompson effect coefficient, dimensional 
formula, 1712 

Time units and conversion factors, 1716-51 
Tin chloride, density of aqueous solutions, 
1333-4 

“ group, analysis of, 1125 
“ salts, jioisoning, treatment of, 5 
Tincturae, definition of, 1670 
Tincture of iodine, preparation of, 1172 
Titer, definition of, 1661 
“ , dimensional formula, 1712 
“ of insoluble fatty acids, 680-5 
Titration, definition of, 1661 
Titrimetric, definition of, 1661 
“ , see volumetric. 

Tonic, definition of, 1670 
Torque, dimensional formula, 1712 
Torus, M 15 
Total derivative, M ^46 
“ solids in milk, 736-7 
“ solids in water, 739-51 
Toxitabellae, definition of, 1670 
Trade names of alloys, 766-87 
“ names of chemicals, 703-20 
“ names of dvestuff intermediates, 703-20 
“ names of photographic developers, 1682- 
3 

“ names of photographic dyes, 1684 
** names of synthetic rubbers, 695 
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Transference number, definition of, 1661 
Transformation of coordinates, Af 26; 33 
Transition point or temperature, definition of, 
1661 

Translation, M 26 

“ and rotation, M 26-7 
Transverse axis, M 29 
Trapezoid, M 1i 
Trapezoidal rule, M i3 
Triangle, M 11-2; 21-2; 26 
Tribolumincscence, definition of, 1661 
Trichloromonofluoromethaiie for refrigeration, 
1303 

Triclinic system, definition of, 1661 
Trigonometric curves, M 30 

“ equations, Af 20 

** formulas, M 16; 18-2^ 

** functions, Af 16 

** functions (natural), table of, 

M265 

functions in a right-angled tri- 
angle, M 21 

** functions in degrees, logarithms 

of, table of, Af 128; 26 
“ functions in radians, logarithms 

of, table of, Af 202 

“ functions, values of, for decimal 

fractions of a degree, table of, 
Af 198 

** functions in degrees, values of, 

table of, Af f 74; 265 
** functions in radians, values of, 

table of, Af 20''/ 

** identities, Af 18-2^ 

** series, Af 44-5 

Trigonometry, plane, Af 15 

“ , spherical, Af 22 

Trochisci, definition of, 1670 
Trouton’s rule, equation for, 1635 
Troy weight units and conversion factors, 
1716-51 

True capacity of glass vessels, 1173 
“ discount, Af 6 

Tunraten trioxide, specific gravity of aqueous 
solutions, 1359 

Twaddell scale conversion to Baume, table of, 
1768-9 

Twist, dimensional formula, 1712 
Three hundred year calendar, 1776-7 


u 


UflFelraann’s reagent for lactic acid, 1172 
Ultimate strenglli, definition of, 1661 
Ultimate strength of alloys, 766-73 
Unguenta, definition of, 1670 
Uniaxial crystals, refractive index of, 887-93 
Uniformity coefficient, definition of, 876 
Unimolecular reaction, equation for, 1637-8 
Units and conversion factors, 1716-51 
Unsaponifiable, definition of, 1661 

“ matter in fats, oils and waxes. 


680-5 

Uranyl nitrate, specific gravity of aqueous solu- 
tions, 1359 

Urine, composition of, 721 
U. S. coins as substitutes for weights, 1755 
U. S. system of weights and measures, conver- 
sion factors, 1716-51 
Use of mathematical tables, M 97 
Uses authorized for denatured alcohol, 1705-9 


V 

Vacuo, conversion of weight in air to, 1754 

, conversion of specific gravity in air to, 
1267 

Valence, definition of, 1661 
“ of elements, 6-7 ; 54-5 
Values of e* and e“*, table of, M 240 

“ of physical constants, probable valnes. 
1713-5 

Van der Waals’ constants for gases, 1485-8 
der Waals’ equation, 1632 
Vari’t Hoff isochore, definition of, 1661 
Hoff isochore, equation for, 1637 
Vapor density, definition of, 1661 

density of flammable substances, 34-51 
density of various substances, 1462-75 
pressure, definition of, 1661 
pressure lowering, equation for, 1635 
pressure of aqueous solutions, 1756-7 
pressure of ammonia at various tem- 
peratures, 1441-2 

** pressure of mercury at various tem- 
peratures, 1440-1 

pressure of liquids from Cox chart, 857 
pressure of solutions, equation for, 1635 
pressure of steam, 1452-61 
“ jiressure of various substances, 1413-75 
pressure of water at various temper- 
atures, 1443-9; 1452-61 

Vapors, physiological response to various, 1672 
“ , heat conductivity of, 1522 

, specific heat of, 1488-91 
“ , viscosity of, 1588-91 

Vaporization, heat of, definition of, 1661 
“ , heat of, equation for, 1635 

, latent heat of, definition of, 1651 
“ , heat of, of elements and com- 

pounds, 94-9; 1385; 1531-5 
“ , heat of, of refrigerating gases, 

1383 

Variation, Af 3 
Variations of functions, M 17 
Varieties of synthetic rubbers, 695 
Vector, M 95 

** analysis, Af 95 

“ product, Af 95 

Vegetable oil, definition of, 1662 
Velocity, dimensional formula, 1712 

“ of light, probable value of, 1713 

units and conversion factors, 1716-51 
V«;rdet’s constant, dimensional formula, 1712 
Vermicide, definition of, 1670 
Vermifuge, definition of, 1670 
Vesicant, definition of, 1671 
Vina, defitution of, 1671 
Vinegar, definition of, 1671 
Viscosimeter conversion table, 1771 

“ , glycerol for calibration of, 1595 

Viscosity, definition of, 1662 

“ , dimensional formula, 1712 

“ , equations for, 1633 

“ units and conversion factors, 1716-51 

** of aqueous glycerol solutions, 1595 
** of various substances, 1583-95 
Vitamin, definition of, 1662 
“ content of foods, 722-9 

Vitamins, table of, 730-3 
Volatile matter in coal, 754-6 
Volt, definition of, 1662 
“ , international, probable value of, 1714 
Voltage of galvanic cells, 1095-6 

“ -hydrogen ion concentration, chart of, 
1098 
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Voltaic cells, composition and E.M.F. of, 1095-6 
Volatile acid, definition of, 1662 

“ matter in coal, definition of, 1662 
“ oil, definition of, 1662 
Volume, critical, definition of, 1643 
“ , critical, equations for, 1632 

“ , dimensional formula, 1712 

** , molecular, definition of, 1653 

** of gases, equations for, 1632 
“ of a perfect (ideal) gas, probable value 
of, 1713 

“ of gas, factors for reduction to stand- 
ard conditions, 1756-7 
“ percentage of alcohol, conversion to 
proof, 1374 

“ , specific, of steam, 1452-61 

“ units and conversion factors, 1716-51 
Volumes, M 13-5; 53-^t 

“ by integration, M 53-^t 

“ and densities, orthobaric, of various 

substances, 1462-75 
“ of tanks and pipes, 1752 
Volumetric, definition of, 1662 

“ analysis, equations and equivalents 

for, 1179-94 

“ factors and their logarithms, 1195- 

1201 

** primary standards, 1201 

“ standard solutions, 1 174-5 

Von Kobell’s scale of fusibility, 103 

w 

Wafer, definition of, 1671 
Wagner’s solution for phosphate rock analysis, 
1172 

Water absorption of plastics, 699 
“ analysis, 739-51 

“ , boiling point at various pressures, 1449- 

51 

“ , coefficients of cubical expansion, 1603 

“ , compressibility of, 1596 

“ , delivery of, through pipes, 832 

, density maximum, probable value of, 
1714 

“ , density at various temperatures, 1376-8 

** , drinking standards, 750 

“ , flow of, in cast iron pipe, 825-33 

“ for industrial use, 740-3 
** , refractive index of, 1036 

“ softening requirements, formulas for, 
751 

“ , specific heat of, at various temperatures, 

1517 

“ , surface tension at various temperatures, 

1577 


Weighings in air conversion to in vacuo, 1754 
Weight of aqueous solutions, 1270-1373 
“ , atomic, 6-7 

“ , atomic, changes, 83-6 

“ , of cast metals, 774-5 

“ , ceramic equivalent, 878-82 

“ , equivalent, definition of, 1646 

“ , gram-atomic, definition of, 1648 

“ , gram-molecular, definition of, 1648 

“ , molecular, definition of, 1653 

“ , molecular, of gases, equations for, 1632 

“ , molecular, of solutes, equation for, 

1635 

“ units and conversion factors, 1716-51 
“ of U. S. coins (approximate), 1755 
Weights, density of various, 1754 
Weir, definition of, 1662 
“ formulas, 836-9 
Weston normal cell, 1095 

“ 8i>eed, comparison with other ratings, 
1684 

“ speed of photographic emulsions, 
1685-8 

Wet and dry bulb readings for hygrometry, 
1406-11 

Wien’s displacement constant, probable value 
of, 1715 

Wijs’ solution for iodine number, 1172 
Wine, definition of, 1671 
Wire, copper, tables, 843-4 
“ gages, AW G and B & S, 840-4 
“ for heating elements, 84fi-3 
Wood, chemical resistance of, 792-5 
“ , composition of various, 752-3 

“ for pattern making, 775 
“ , physical properties of, 775; 799 

“ stain, black, acid proof, 1696 
Work, M56 

“ , differential of, M 56 

, dimensional formula, 1712 
“ units and conversion factors, 1716-51 

X 

X-ray, definition of, 1662 
“ tables, 1050-60 

Y 

Yard, U. S. standard, conversion factors, 1716- 
51 

Yield strength, definition of, 1662 
“ strength of cast metals, 774-5 
Young’s modulus, dimensional formula, 1711 

z 


** , vapor pressures at various tempera- 

tures, 1443-9 

** , viscosity of, at various temperatures, 

1594 

“ , volume of, at various temperatures, 

1376-7 

Watt, definition of, 1662 
Wave, Af 2,9-30 

“ length, M 29-30 


Zeeman displacement per gauss, probable value 
of, 1715 

Zeiss immersion refractometer readings, 1038- 
44 

Zero, absolute, definition of, 1639 
Zinc bromide, specific gravity of aqueous so- 
lutions, 1359 

“ chloride, density of aqueous solutions, 
1344-6 


length associated with one abs-volt, 

f >rol)able value of, 1715 
ength of the principal lines of the 
spectra of the elements, 1069-92 
** number associated with one abs-volt, 
probable value of, 1715 

Wax, definition of, 1662 ^^^r^****^^ 

** , for desk top dressing, c 

Waxes, constants of, 678-8^^^^ "U 
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iodide, specific gravity of aqueous solu- 
tions, 1359 , 

, nickel, cobalt, separation of, 1126 
nitrate, density of aqueous solutions, 
1346-8 

salts, poisoning, treatment of, 5 
^^ulfate, density of aqueous solutions. 
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